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Abstract

Aim: Brain trauma is among the leading causes of mortality and long-term disability in the world. Studies suggested that cerebral
ischemia is an important mechanism of secondary neuronal injury in traumatic brain injury (TBI), and that melatonin has protective
effects on the brain after trauma. It was also shown that melatonin alleviates the formation of cerebral ischemia and ischemic brain
damage in many cerebral pathophysiological processes. However, there is no study which investigates the effects of melatonin on
cerebral ischemia after brain trauma. Therefore, we aimed to induce experimental focal brain trauma in rats and assess the effects of
melatonin on posttraumatic cerebral ischemia.

Methods: The animals used in this research were divided into four groups as follows: Control group (Group 1), Traumatic Brain Injury
(TBI) group (Group 2), TBI plus Placebo group (Group 3), and TBI plus Melatonin group (Group 4). Brain trauma was induced using
the weight drop technique in all groups except the Control group (Group 1). The groups with induced brain trauma were separated into
five sub-groups to be sacrificed at the given times (12, 24, 72, 120 and 168 hours). Hematoxylin and eosin (H&E) staining was applied
to count the number of red neurons, which indicate the grade of cerebral ischemia.

Results: Our results showed that the number of red neurons was significantly less (P<0.05) in the melatonin-treated groups compared to
those in the trauma and placebo groups within the same amount of time.

Conclusion: The present study found that melatonin markedly inhibits the progression of cerebral ischemia after brain trauma.
Therefore, melatonin can be used as a potential therapeutic agent to prevent posttraumatic secondary cerebral injuries. However, further
studies are needed to investigate the mechanism of its effect.

Keywords: Melatonin, Traumatic brain damage, Secondary injury, Ischemic injury

Oz

Amag: Beyin travmasi, diinyadaki dlimlerin ve uzun siireli sakatligin 6nde gelen nedenleri arasindadir. Calismalar, serebral iskeminin
travmatik beyin hasarinda (TBH) sekonder ndronal hasarin 6nemli bir mekanizmasi oldugunu gostermistir. Bilimsel arastirmalar,
melatoninin travma sonrasi beyin iizerinde koruyucu bir etkiye sahip oldugunu gostermistir. Ayrica melatoninin birgok serebral
patofizyolojik siiregte beyin iskemik beyin hasarmi hafiflettigi gosterilmistir. Bununla birlikte, melatoninin beyin travmasi sonrasi
serebral iskeminin olugmasi tizerine olan etkisini arastiran herhangi bir ¢aligma yoktur. Bu nedenle, siganlarda deneysel fokal beyin
travmasi olusturduk ve zamansal seyri i¢inde melatoninin travma sonrast serebral iskemi olusumu tizerindeki etkisini aragtirdik.

Yontem: Hayvanlar dort gruba ayrildi: kontrol (Grup 1), Travmatik Beyin Hasar1 (TBH) (Grup 2), TBH art1 plasebo (Grup 3) ve TBH
art1 melatonin (Grup 4). Beyin travmasi, agirlik birakma teknigi ile kontrol grubu digindaki tiim gruplarda olusturuldu. Beyin travmasi
olusturulan gruplarin her biri belirli zamanlarda (12, 24, 72, 120 ve 168 saatlerde) sakrifiye edilecek sekilde bes alt gruba ayrildi.
Iskeminin derecesini gostermede kirmizi néronlarin sayisini belirlemek igin hematoksilin-eozin (H&E) boyama kullanildi.

Bulgular: Sonuglarimiz, melatonin ile tedavi edilen gruplarda travma ve plasebo gruplarina kiyasla kirmizi noron sayisiin anlamli bir
sekilde azaldigini (P<0.05) gosterdi.

Sonug: Bu galisma, melatoninin beyin travmasi sonrasinda olusan iskemiyi azaltigini desteklemektedir. Bu yiizden, melatonin travma
sonrast olusan ikincil serebral yaralanmalar1 onlemek igin potansiyel bir terapétik ajan olarak kullanilabilir. Ancak onun bu etkisinin
mekanizmalarini aragtirmak igin daha ileri galigmalar gerekmektedir.

Anahtar kelimeler: Melatonin, Travmatik beyin hasari, ikincil hasar, Iskemik hasar
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Introduction

Although it is not possible to treat post-traumatic
primary cerebral damage caused by direct mechanical factors,
post-traumatic ~ secondary injuries  brought about by
multidimensional processes beginning after the primary injury
are likely to respond to treatment [1,2].

One of the most common causes of post-traumatic
secondary damage is ischemia [3-5]. Further research on this
topic found that pathophysiological processes leading to
posttraumatic secondary damage are similar to those leading to
ischemic damage [6,7].

Melatonin, a natural agent, has a protective effect on
neurons in post-traumatic injuries [8]. Melatonin can prevent the
formation of both ischemia and ischemic damage after
subarachnoid hemorrhage and ischemia reperfusion injury [9,10].
However, to the best of our knowledge, there is no study on the
effect of melatonin on ischemia formation after brain trauma.

Due to all the above-mentioned reasons, we investigated
the effect of melatonin on post-traumatic cerebral ischemia
formation in experimentally induced head trauma in rats.

Materials and methods

Ethical statement

This study was carried out in the experimental research
laboratories of Medical Faculty of Inonu University in
accordance with the Ethical Committee’s guidelines on the
maintenance and usage of rats (2011/A-85-Analysis of the
temporal development of secondary injury in head injuries).

Experimental procedure

The experiment was performed on eighteen, 15-week-
old Wistar albino rats weighing between 200 and 250g. The
animals were kept under the standard conditions of 12-hour light
and dark cycles, at a 20°C steady room temperature, with a
humidity ranging from 40% to 60%. The lab rats had free access
to standard dry pellets and tap water throughout the study.

The rats were divided into four groups: Group 1:
Control (n=5), Group 2: Trauma (n=25), Group 3: Trauma plus
Placebo (n=25), and Group 4: Trauma plus Melatonin (n=25).
The rats in Group 1 were sacrificed under anesthesia and their
data were considered the basal level for comparison. To
determine the change with time, groups 2-4 were further divided
into 5 subgroups (A-E), containing 5 rats each.

One day before the operation, the rats were starved and
given Enrofloxacin (Baytril, 2.27 mg/kg, Bayer) subcutaneously
for prophylactic purposes. The rats were anesthetized with
ketamine hydrochloride (50mg/kg) and Xylazine (10mg/kg) for
the operation. To stabilize their body temperature, they were set
on operation tables pre-heated to 37°C. Anesthesia was
maintained with additional ketamine injections, as needed.

The rats in the control group were sacrificed without
performing any procedures. The surgical sites of the rats in
trauma, trauma plus placebo and, trauma plus melatonin groups
were shaved and antiseptically cleaned. A midline longitudinal
scalp incision, and periosteal and muscular dissection were made
to expose the surface of the skull. A craniotomy (10 mm x 15
mm), centered over the right parietal bone, was performed using
a dental drill. For the induction of brain injury, we used the

Prevention of ischemic brain damage after trauma
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weight drop technique modified by Feeney et al. [11], which
included a 9 g weight dropped from a height of 50 cm onto a 10
mm diameter piston resting on the exposed dura. Thus a head
trauma was created by applying 450 g/cm force according to the
formula of EP=m.g.h.

To explore changes with time, trauma, trauma plus
placebo and, trauma plus melatonin groups were divided into 5
subgroups (A-E), with 5 rats in each. Each group was sacrificed
at specified time points after the injury, as follows: Subgroup A:
Sacrificed at the 12" hour, B: Sacrificed at the 24™ hour, C:
Sacrificed at the 72" hour, D: Sacrificed at the 120™ hour, and E:
Sacrificed at the 168" hour after injury. Six hours after
procedure, 1 ml 2.5% alcohol and 20 mg/kg/day melatonin
(Sigma) in 1 ml 2.5% alcohol solution were injected
intraperitoneally in the trauma plus placebo and trauma plus
melatonin groups respectively, while Group 2 received no
medications. Intraperitoneal melatonin or alcohol injections
(warmed at 37°C) were continued until sacrifice.

Sample collection and sacrifice of rats

At the end of periods mentioned above for each
subgroup, the animals were re-anesthetized, and the ascending
aorta was cannulated retrogradely through a thoracotomy. The
cranio-cervical circulation was perfused with 200 ml of
heparinized iso-osmotic phosphate buffer saline (0.1M, pH 7.4)
at a physiological mean arterial pressure (80-90mmHg) via a
peristaltic pump (May=PRS9508=991129-1). The perfusion was
followed by 200ml of 0.1M phosphate buffer saline containing
4% paraformaldehyde at a physiological mean arterial pressure
as above. Brains were rapidly resected and right and left
hemispheres were separated. The right hemispheres, which
contained the contusion epicenter, were post-fixed in 4%
formalin and processed for paraffin embedding. Representative
sections were sliced into 5 um thick sections and stained with
hematoxylin-eosin (H&E) for the evaluation of the degree of
ischemia. The number of red-stained neurons typically observed
in early injuries were counted [12] in 10 different areas on a light
microscope (Olympus, BX400) and added.

Statistical analysis

The data of the control group represented the basal level
of all parameters. The distribution of the data was analyzed with
the Shapiro-Wilk test. Data was presented as median (min-max).
Kruskal Wallis H test was performed for comparison of groups.
Multiple comparisons were carried out with the Conover test. A
P-value <0.05 was considered statistically significant.

Results

The images of samples from Groups 2 and 4 under light
microscopy are shown in Figures 1A and 1B. The distribution of
pink acidophilic neurons (ischemic red neurons) by groups is
shown in Table 1.

The number of red neurons in sub-groups (A-E) of
Trauma (Group 2), Trauma plus Placebo (Group 3) and Trauma
plus Melatonin (Group 4) groups were 10 (7-18), 15 (5-18), 15
(13-18), 16 (14-18), 16 (14-17), and 10 (8-17), 14 (5-16), 15 (14-
17), 15 (14-18), 16 (15-18) and, 6 (6-7), 5 (4-5), 7 (6-8), 7 (6-8),
6 (5-8), respectively.

While the number of red neurons in Trauma and
Trauma plus Placebo groups significantly increased at 12, 24, 72,
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120, 168 hours, there was no significant difference between
Trauma and Trauma plus Placebo groups. In all of subgroups of
Trauma and Trauma plus Placebo groups, the number of red
neurons were significantly higher than that of the control group.
Significant elevation in the number of these neurons over time in
the post-traumatic brain indicates cerebral ischemia.

Table 1: Comparison of the number of pink acidophilic dead neurons (red neurons) between
the groups and subgroups (RN: Red Neuron)

Subgroup (Time) A(12.5) B(24.9) C(72.5) D (120.5) E(168.9S)
Group RN(n) RN(n) RN(n) RN(n) RN(n) P-

median median median median median value

(min-max) (min-max)  (min-max)  (min-max)  (min-max)
1.Basal level 0(0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 1.000
2.Trauma 10 (7-18) 15 (5-18) 15(13-18)  16(14-18) 16 (14-17)  <0.001
3.Trauma+Placebo |10 (8-17)  14(5-16) 15(14-17)  15(14-18) 16(15-18) <0.001
4. Trauma+Melatonin |6 (6-7) 5 (4-5) 7 (6-8) 7 (6-8) 6 (5-8) <0.001
P-value <0.001 0.002 <0.001 <0.001 <0.001

-t
-+ -
-
A B

Figure 1: Pink acidophilic dead neurons “red neurons” (black arrows) and moderate glial
proliferation (white arrows) in the subcortical area of trauma-induced cerebral hemisphere.
HE, x 90 (A. Trauma, B. Trauma+melatonin group)

The number of red neurons in the Melatonin group was
significantly lower than that in the Trauma and Trauma plus
Placebo groups. The administration of melatonin prevented the
formation of ischemia.

Discussion

Red neurons that exhibit homogeneous eosinophilic
cytoplasm and, pyknosis, karyorrhexis and karyolysis of the
nuclei are known to indicate neurons exposed to ischemia [12].
Therefore, we used the number of red neurons to show the grade
of ischemic damage in our study. Based on our results, ischemia
began right after trauma and showed gradual increase, and
melatonin administration significantly alleviated the formation of
cerebral ischemia.

Post-traumatic  cerebral ischemic damages are
characterized by an imbalance between cerebral oxygen supply
and consumption. It was indicated that the major mechanisms
causing cerebral ischemic damage are cerebral perfusion
impairment, related to second phase arterial vasospasm together
with the extravasation of blood due to structural damage in the
intracerebral arteries resulting from mechanical trauma, and the
increase in focal glucose metabolism [7,13-16].

Melatonin, an endogenous indolamine produced in the
pineal gland from an amino acid, tryptophan, is a natural agent
that has very beneficial effects. Various studies have shown that
melatonin prevents vasospasm in cerebral arteries, reduces
ischemic damage after trauma and reduces neuronal damage in
cerebral traumas with its protective/preserving effect on neurons
[8,9,17,18]).

Prevention of ischemic brain damage after trauma
V'S
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These data suggested that the protective effect of
melatonin on secondary brain injury might be due to its
preventive effect on ischemia formation, by stopping the
progress of posttraumatic ischemic process.

Limitations

We investigated the histopathological parameters and
ischemic findings only. These parameters do not directly
demonstrate a link between melatonin’s protective and anti-
ischemic effects. Therefore, further, larger studies including
other parameters are required to reach definite conclusions.

Conclusion

Melatonin, a well-tolerated agent which can overcome
the morpho-physiological barriers such as the blood-brain
barrier, can be used as a potential therapeutic agent to prevent
posttraumatic secondary brain injury by reducing ischemic
injury. However, further studies with other parameters are
required to demonstrate the direct links between melatonin’s
protective effect on secondary cerebral injury and preventive
effect on ischemia formation.
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Abstract

Aim: Bladder tumor is one of the most common cancers. Cystoscopy, which is an invasive procedure, is used in its diagnosis. We
conducted a study to determine whether a more non-invasive method can be used for this purpose. In this study, the uses of Ischemia
Modified Albumin (IMA) and total sulfhydryl level (TSH), which are both antioxidant markers, were investigated for the diagnosis of
bladder tumor.

Methods: Ischemia Modified Albumin (IMA) and total sulfhydryl level (TSH) were identified by the spectrophotometric method.
Patients with primary bladder tumors who did not receive any prior treatments or undergo any interventions were included in this
prospective case control study. Those with severe cardiac and neurological diseases, other malignancies, acute and chronic infectious
diseases, active organ failure, chronic obstructive pulmonary diseases, and other ischemic immunosuppressive diseases, along with
individuals with severely low or high serum albumin levels (<20 or >55 g/L) were excluded from the study.

Results: Forty-two primary bladder tumors and 45 healthy volunteers were included in the study. Serum IMA and TSH levels of the
patient and control groups were compared. Patients with bladder tumors had high serum IMA (P=0.045) levels and low TSH levels
(P=0.033).

Conclusion: Both IMA and total TSH can be considered non-invasive biomarkers in the diagnosis of bladder tumor. Since there are few
studies on this subject in the literature, further, larger studies are needed.

Keywords: Bladder tumor, IMA, Total TSH

Oz

Amag: Mesane tiimorii en yaygin goriilen kanserlerden biridir.Tanisinda sistoskopi gibi invazif bir yontem kullanilmaktadir.Bu
calismada, mesane tiimorii tanisinda kulanilmak {izere daha non invaziv bir yontem belirlemek igin bir oksidan belirteg olan Iskemi
Modifiye Albiimin (IMA) ve yeni bir antioksidan belirteg olan total siilthidril (TSH) diizeyinin mesane tiimérlii hastalarda bir
biyobelirte¢ olup olamayacagini arastirmay1 amagladik.

Yontemler: iskemik Modifiye Albiimin (IMA) ve total siilfhidril seviyesi (TSH) spektrofotometrik yontemle belirlendi. Caligmaya,
primer mesane tiimorii olan ve daha dnce herhangi bir tedavi almayan ayni zamanda herhangi bir cerrahi miidahalesi olmayan hastalar
dahil edilirken, agir kalp ve norolojik hastaliklari, diger maligniteleri, akut ve kronik enfeksiyon hastaliklari, aktif organ yetmezligi,
kronik obstriiktif akciger hastaligi olan ve diger iskemik immiinsiipresif hastaliklari olan hastalar ¢alisma dis1 birakildi. Ciddi derecede
diisiik veya yiiksek serum albumin seviyeleri (<20 veya >55 g/L) olan kisiler de ¢alismadan ¢ikarild1.

Bulgular: 42 primer mesane tiimérii ve 45 saglikli géniillii alismaya dahil edildi. Hasta ve goniillii gruplarinin serum IMA ve total TSH
diizeyleri karsilagtirildi. Kontrol grubuna gore mesane tiimorii olan hastalarin serum IMA (P=0,045) diizeyleri yiiksek ve total TSH
diizeyleri diigiik (P=0,033) izlendi.

Sonug: Hem IMA hemde Total TSH diizeyi, mesane tiimorii tanisinda daha noninvaziv bir biyobelirteg olarak diisiiniilebilir. Literatiirde
bu konuda ¢ok fazla ¢aligma bulunmadigindan daha genis ¢apli ¢alismalara ihtiyag vardir.

Anahtar kelimeler: Mesane tiimérii, IMA, Total TSH

diagnosis of bladder tumor? A prospective case-control study. J Surg Med. 2020;4(12):1104-1107.
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Introduction

Bladder tumor is the most common type of cancer
among individuals above the age of 65 years; and it constitutes
7% of all cancers. Its etiology includes tobacco dependence,
schistosomiasis, eating and drinking habits and lifestyle changes.
Lifestyle, eating and drinking habits are particularly effective on
the oxidant-antioxidant balance [1]. Recently, research on the
role of free radicals in cancer development and the protective
effects of antioxidants has increased. Oxidative stress (OS)
occurs during cell proliferation due to both hydrogen peroxide
and superoxide [2].

Ischemia Modified Albumin (IMA), a systemic marker
of oxidative stress, and total sulfhydryl, an antioxidant marker,
are among the new biochemical markers [3,4].

Albumin is a protein consisting of 585 aminoacids. The
last amino acid terminal in the albumin structure is capable of
binding heavy transition metals (nickel, cobalt) [5]. It reversibly
binds the drugs in blood, bilirubin, hormone, fatty acids, cations
(Ca* Na™ and K*) and other ligands [6]. Amino end (N
terminal) of albumin molecule is the primary binding site of
transitive metal ions, especially the aspartyl-alanyl-histidyl-
lysine amino acid sequence, which binds cobalt (Co*?), nickel
(Ni*?), copper (Cu*?) [7]. Free radical damage and disruption of
cell membrane integrity cause the formation of damaged albumin
by reducing the binding of these heavy metals to the N-terminal
of albumin. This modified form of albumin is called Ischemia
Modified Albumin (IMA) and measured spectrophotometrically
by albumin cobalt binding test [8]. It was examined in different
diseases such as pulmonary embolism, cancer, paralysis, and
particularly, ischemic heart diseases, all of which yielded IMA
levels above the normal range [9,10]. Plasma proteins are highly
sensitive to oxidation due to the free sulfhydryl groups in serum
albumin structure. Therefore, it is stated that measuring
sulfhydryl groups bound to proteins is a significant indicator to
identify oxidative stress [11,12].

We herein investigated the use of IMA level, which is
an oxidant marker, and total sulfhydryl level, which is a new
antioxidant, as biomarkers in diagnosing bladder tumors in
patients.

Materials and methods

This prospective study includes 42 patients with
primary bladder cancer, who were diagnosed in our urology
clinic in a tertiary university hospital between 04/03/2020-
10/10/20 and 45 healthy individuals. No sample selection was
made from the universe. All patients enrolled in the study had
primary bladder tumors which were diagnosed during cystoscopy
and none had received any previous treatments or interventions.
Patients with severe cardiac and neurological diseases, other
malignancies, acute and chronic infectious diseases, active organ
failure, chronic obstructive pulmonary diseases, other ischemic
immunosuppressive diseases, and severely low or high serum
albumin levels (<20 or >55 g/L) were excluded from the study.
Since the formation of ischemia modified albumin is related to
disruption of the cell membrane and normal albumin in serum,
too high or low albumin levels would affect its levels.

IMA and total TSH levels in bladder tumor
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The control group comprised completely healthy
volunteers who did not have any disease or history of drug use
and had not undergone any surgeries.

Demographic, clinical, and biochemical data of both
groups were recorded and analyzed comparatively. Written
consents were obtained from patients and volunteers.

The approval for this research was received from the
interventional ethics committee of Van Yuzuncu Y1l University
on 04/03/2020 with the decision no 2020/09.

Sampling and analysis

Blood samples were drawn from the antecubital vein
into serum biochemistry tubes and centrifuged at 5000 rpm for
10 minutes. The obtained serum samples were stored at -80 ° C
until biochemical analysis.

IMA measurement

Serum IMA level was measured by colorimetric
analysis developed by Bar-Or. To measure IMA, 50 ml of cobalt
chloride was added to 200 ul of serum, shaken slightly, and the
mixture solution was incubated for 10 minutes to ensure proper
binding of cobalt to albumin. Then, coloring substance 50 uL of
1.5 mg/ ml dithiothreithol (DTT) (Sigma-Germany) was added
and binding reaction was stopped by adding 1.0 ml% 0.9 NaCl
after 2 minutes. A colorimetric control was prepared for each
sample. 50 uL distilled water was used instead of 50 uL 1.5
mg/ml DTT for control samples. The obtained color complex
was measured by spectrophotometric method at 470 nm. The
results were reported as absorbance unit (ABSU).

Total sulfhydryl groups (SH) were measured by the
methods described initially by ElImman (Ellman, 1959) and total
sulfhydryl level was identified with the method developed by Hu
(Hu, 1984). Here, thiols react with 5, 5’-dithiobis- (2-
nitrobenzoic acid) (DTNB). It then gives the maximum peak at
412nm. 25uL of serum was added to 1 mL of Tris-EDTA buffer
(0.25 mmol / L Tris base, 20 mmol / L EDTA, pH 8.2) and
absorbance was read at 412 nm (Al). After that, a 25L aliquot of
DTNB stock solution (10mmol/L in absolute methanol) was
added to the primary solution. After 15 minutes at ambient
temperature, the absorbance was read again (A2) together with a
DTNB blank (B). The concentration of sulfhydryl groups was
calculated by using reduced glutathione as sulfhydryl group
standard and the result was expressed in mmol/L.

Statistical analysis

The descriptive statistics for the features mentioned are
Mean and Standard Deviation. Kolmogorov-Smirnov test was
used to verify that continuous variables were normally
distributed. Normally and non-normally distributed binary
groups were compared with the T-test and Mann Whitney U test,
respectively. ROC curve analysis was performed to evaluate the
performance of the biomarkers in distinguishing the patient
group from the control group. The statistical significance level
was 5%. SPSS statistical packaged software was used for all
calculations.

Results

The mean age of the patients and the control group were
63.2 (3.22) years and 60.66 (4.15) years, respectively. There
were 26 males (62%) in the patient group and 30 males (67%) in
the control group. The mean tumor size was 3.27 (1, 35) cm.
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None of our patients had muscle invasion and all were papillary
urothelial tumors. The size of the tumor was larger than 3 cm in
24 patients while it was smaller in 18. Eighteen patients had low-
grade and 24 patients had high-grade bladder tumors. The
demographic characteristics of the patient and control groups
were similar (Table 1). The diagnostic features of the patients are
presented in Table 2.

Table 1: Demographic characteristics of the patient and control groups

Variable \ Bladder cancer(n=42)  Control group(n=45)
Mean Age/year 63.2 (3.22) 60.66 (4.15)

Male 26 30

Female 16 15

Body Mass Index (BMI) kg/m? | 25.32 (6.45) 26.55 (4.63)
Smoker 30 33

Table 2: The diagnostic properties of patients

Variable Bladder cancer(n=42)
Tumor size

<3cm 18
>3cm 24
Grade

Low grade 18
High grade 24
Pathology

Papillary urothelial tumor | 34
Carcinoma in situ 8
Other pathologies 0
Detrusor invasion - 42
Detrusor invasion + 0
TNM Stage

Ta 24
Tis 8
T1 10

The descriptive statistics and comparison results of both
IMA and TSH levels are shown in Table 3. The differences
between the means of patient and control groups in terms of both
IMA and TSH levels were statistically significant (p<0.05).
Serum IMA levels were higher and serum TSH levels were lower
in patients with tumors larger than 3 cm compared to those with
smaller tumors. Likewise, patients with high-grade tumors had
higher serum IMA levels and lower serum TSH levels compared
to those with low-grade tumors (p<0.05 for both). While the
mean IMA level of the patient group was significantly higher
than that of the control group (Figure 1), the mean TSH of the
patient group was significantly lower (Figure 2).

Table 3: Descriptive statistics and comparison results

Group n Mean (SD) P-value
IMA (Absorbance unit) Control 45 0.962 (0.090) <0.05
Patient 42 3.1976 (0.977)
TSH (nmol/mg protein) Control 45 0.203 (0.065) <0.05
Patient 42 0.031(0.022)
IMA >3cm 24 4.0187 (0.06033) <0.05
<3cm 18  2.1483(0.40493)
IMA High Grade 24 4.0058 (0.08632) <0.05
Low Grade 18  2.0565 (0.11324)
TSH >3cm 24 0.0142 (0.00504) <0.05
<3cm 18 0.0535 (0.01367)
TSH High Grade 24 0.0142 (0.00504) <0.05
Low Grade 18 0.0535 (0.01367)
4,004
3,004
E
H
% 00
1,004
0,00 T T
Pabent Control

Figure 1: Serum IMA levels in patients and controls
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Mean TSH
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0,00 T T
Patient Control

Figure 2: Serum TSH levels in patients and controls

Discussion

Oxidative stress may play a role in the development of
many cancers. Discussions continue about whether oxidative
stress is a factor in tumor progression or cancer pathophysiology.
Some results show that ROS is a mutagenic factor causing DNA
damage, suppressing apoptosis, and triggering proliferation,
invasion, and metastasis [13].

Oxidative stress causes cancer development by
stimulating tissue protein denaturation, DNA damage, lipid
peroxidation and altering normal metabolic activity [9]. Reactive
oxygen species (ROS) forming oxidative stress cause cancer by
stimulating DNA damage and genetic mutation. Excessive ROS
production leads to formation of ischemia modified albumin
(IMA) by modifying serum albumin with oxidation [10].

In a study regarding the correlation between
antioxidants and bladder cancer performed by Islam et al. [14],
there was a decrease in the activity of antioxidant enzymes
(superoxide dismutase, catalase, glutathione and paraoxonase) in
the tissues of patients with bladder cancer. As a result, imbalance
occurs between oxidizers and antioxidants. It shows that the
imbalance has a potential role in etiology and progress of bladder
cancer.

How oxidant-antioxidant balance plays a role in cancer
pathogenesis has been mentioned in detail in the studies above.
Therefore, we think that IMA and serum total sulfhydryl levels,
both of which are antioxidant markers, can be used as
biomarkers to diagnose bladder tumors. In this study, there is a
statistical significance in the parameters of both patient and
control groups when serum IMA and total sulfhydryl level were
compared. No previous study has been conducted regarding
serum total sulfhydryl level in patients with bladder tumor. In
this sense, our study is a first.

There are many studies revealing the correlation
between serum IMA level and cancer. In a study by Qing-Xing
Huangai et al. [15], serum IMA levels strongly correlated with
serum albumin levels in patients with advanced gastric cancer.
Serum IMA level in patients with pre-operative advanced gastric
cancer was indicated as an independent prognostic factor for
operation.

Erkut et al. [16] identified that IMA could be used as a
hypoxic indicator in acute leukemias.

In another study, Da Silveria RA et al. [17] found that
both inflammatory and oxidative processes increased in prostate
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cancer, and accordingly, serum IMA level was high while
antioxidant defense decreased.

In the study of Ellidag et al. [18], total antioxidant status
(TAS) level was lower compared to the control group, and total
antioxidant status (TOS) and IMA levels were higher. Also,
serum albumin levels were significantly low in these patients.

Currently, there is no strong non-invasive test to
diagnose bladder tumors early. Early diagnosis is significant for
the patients at risk of bladder tumor. When bladder tumor is
diagnosed with the current diagnostic techniques, more than 70%
of the cases are non-muscle invasive and 30% have already
invaded the muscle or are metastatic. The 5-year survival rate of
early bladder tumor is 94%, while it is lower than 50% in
muscle-invasive stage and lower than 20% if metastatic [19].

Studies have reported that serum IMA levels are high in
diverse types of cancer and hypoxic diseases. These studies state
that serum IMA level is directly related to cancer. It can be also
used as a biomarker in some types of cancer and as a prognostic
factor in others. In the studies of Wong et al. [19], the
importance of early diagnosis of bladder tumor was indicated in
detail on the survey.

In our study, serum IMA levels were significantly
higher in the bladder tumor patient group compared to the
controls, and especially higher among patients with a tumor size
greater than 3 ¢cm and high-grade tumors. According to these
results, serum IMA level can be used as a biomarker in patients
with bladder tumors. Although the specificity of serum IMA
level is lower than cystoscopy in bladder tumor, it is a more non-
invasive method.

Total sulfhydryl groups are a significant part of the
antioxidant defense against free radicals [20]. Another target of
free radical attacks is sulfhydryl groups bound to proteins.
Compounds with sulfhydryl have a significant role in protecting
cells against particularly reduced glutathione free radical damage
[21]. Total sulfhydryl would be a protective biomarker against
cancer as an antioxidant, which is why serum total sulfhydryl
level was measured in patients with bladder tumors in this study.
It was significantly lower in the overall patient group, in those
with tumor sizes greater than 3 cm and high-grade tumors.

Limitations

The limitations of our study are the small number of our
patients and the fact that IMA and total TSH levels were not
checked in the follow-up of patients after primary surgery.

There is a need for large-scale studies which investigate
the use of IMA and total TSH levels in patients with bladder
tumors.

Conclusions

We determined that serum IMA level is high, and serum
total sulfhydryl level is low in bladder tumors. Both parameters
are non-invasive biomarkers in the diagnosis of bladder tumor.
The results were more significant in high grade tumors and those
larger than 3 cm in size. In addition, IMA and TSH may play key
roles in the etiopathogenesis of bladder tumors. Therefore, the
measurement of total sulfhydryl level, especially in bladder
tumors, is a first in the literature. There is a need for further,
comprehensive studies on the subject.

L 2

IMA and total TSH levels in bladder tumor
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Abstract

Aim: The incidence of pediatric epilepsy ranges between 1-3%, and various anticonvulsant drugs are used in its treatment. Seizure type,
effectiveness and side effects are important in drug selection. Various hematological side effects of anticonvulsants have been reported.
This study aims to determine the hematological side effects of the anticonvulsants used in our clinic.

Methods: A total of 87 epilepsy patients between the ages of 1 and 15 years, who were diagnosed and followed up in the Pediatric
Neurology Outpatient Clinic of Health Sciences University, Okmeydani Training and Research Hospital between January 2017-2018
and who received anticonvulsant medication for at least 3 months were included in this study. The blood values and hematological side
effects of the anticonvulsants were noted from the patient files. The statistical analyses were performed with IBM SPSS Statistics v.22
(SPSS IBM, Turkey).

Results: Among all, 44.8% of the patients were using Valproic acid (VPA), 28.7%, Levetiracetam (LEV), 12.6%, Oxcarbazepine
(OXC), 8%, Phenobarbital (PB), and 4.6%, Carbamazepine (CBZ). Platelet values were below 150,000/ul in 7.6% of VPA users and
14.2% of PB users. The hemoglobin value fell below 10 g/dl in 2.5% of VVPA users, 14.2% of PB users, and 8% of LEV users. Absolute
neutrophil count fell below 1500/ul in 9% of the patients using OXC and 14.2% of those using PB. The decrease in platelet values
before and after anticonvulsant use was statistically significant (P=0.039), while the decrease in hemoglobin and neutrophil values were
not.

Conclusion: In patients using antiepileptic drugs, complete blood count may be affected. Periodic monitoring of blood parameters is
important in the close follow-up of patients. It is not known exactly how and how often the hematological side effects of antiepileptic
drugs take place. Future studies on this subject are necessary.

Keywords: Antiepileptic drug, Child, Complete blood count

Oz

Amag: Cocukluk ¢aginda epilepsi goriilme oran1 %1-3 arasindadir. Epilepsi tedavisinde g¢esitli antikonviilzan ilaglar kullanilmaktadir.
flag segiminde nobet tipi, ilacin etkinligi ve ilacin yan etkileri 6nemlidir. Antikonviilzan kullaniminin gesitli hematolojik yan etkileri
bildirilmistir. Bu ¢alismanin amaci klinigimizde kullanilan antikonviilzanlara bagh hematolojik yan etkileri ve bu etkilerin sikligim
saptamaktir.

Yontemler: Ocak 2017 - Ocak 2018 tarihleri arasinda Saglik Bilimleri Universitesi Okmeydani Egitim ve Arastirma Hastanesi Cocuk
Néroloji polikliniginde epilepsi tanis1 almis ve en az 3 aydir antikonviilzan tedavi verilmis, 1 - 15 yas arasindaki 87 hastanin
dosyalarindan kan degerleri ve ilaglarin hematolojik yan etkileri kaydedildi. Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler i¢in IBM SPSS Statistics 22 (IBM SPSS, Tiirkiye) programi kullanildi.

Bulgular: Caligmamizda hastalarin %44,8'i Valproik asit (VPA), %28,7'si Levatiresetam (LEV), %12,6's1 Okskarbazepin (OXC), %8'i
Fenobarbital (PB), %4,6's1 Karbamazepin (CBZ) kullantyordu. VPA kullananlarin %7,6'sinda, PB kullananlarin %14,2'sinde trombosit
degerinin 150.000/ul altina diistigii saptandi. VPA kullananlarin %2,5'inde, PB kullananlarin %14.2 'sinde, LEV kullananlarin %8'inde
hemoglobin degerinin 10 g/dl altina diistigii saptandi. OXC kullanan hastalarin %9'unda, PB kullananlarin %14,2'sinde mutlak nétrofil
sayismnin 1500/ul altina diistiigii saptandi. Ilag dncesi ve sonras1 degerler karsilastirildiginda, hemoglobin ve nétrofil degerlerindeki
dugtis anlamli bulunmazken, trombosit degerlerindeki disiis istatistiksel olarak anlamli bulundu (P=0,039).

Sonug: Anti epileptik ila¢ kullanan hastalarin kan sayimi etkilenebilmektedir. Hastalarin takibinde kan parametrelerinin periyodik olarak
yakindan izlenmesi 6nemlidir. Antiepileptik ilaglarin hematolojik yan etkisinin nasil ve ne siklikta oldugu tam olarak bilinmemektedir.
Bu konuda yapilacak galismalara ihtiyag vardir.

Anahtar kelimeler: Antiepileptik ilag, Cocuk, Kan sayimi

parameters. J Surg Med. 2020;4(12):1108-1111.
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Introduction

Epilepsy is associated with persistent dysregulation of
brain functions and a predisposition to recurrent seizures. The
International League Against Epilepsy (ILAE) defines epilepsy
as having at least two unprovoked seizures, at least 24 hours
apart. It can be caused by various genetic, structural, metabolic,
immune, and infectious reasons [1,2]. It is a common
neurological problem in children and adolescents, whose
frequency varies between 1-3%. There are few studies on the
side effect profile of antiepileptic drugs used in the treatment of
epilepsy in children, and their safety profile is not completely
known. Only 13 of the 34 drugs used have the Food and Drug
Administration (FDA) approval for children [3].

Most epileptic seizures can be treated with antiepileptic
drugs (AEDs). When choosing an AED, physicians should pay
attention that it is a highly effective, safe, and well-tolerated drug
for the seizure type. The main goal in epilepsy treatment should
be monotherapy. However, if seizures cannot be controlled
despite the first two monotherapy treatments, drug combinations
should be tried. The list of drugs used in epilepsy is gradually
increasing. Drugs are primarily used in partial seizures in adults
and, when effective, they can be used in other seizure types and
children [4,5].

Many side effects of antiepileptic drugs have been
described, and their hematological side effects are given
particular attention in the literature. Many AEDs are associated
with  hematological  disorders  ranging  from  mild
thrombocytopenia or neutropenia to anemia, from red cell aplasia
to bone marrow failure. Fortunately, potentially fatal
hematological disorders such as aplastic anemia are exceedingly
rare. Children are more frequently affected by the side effects of
AEDs than adults because they are treated more frequently and at
higher doses. Although there are many studies and publications
on the side effects of AEDs, there is no consensus on which drug
causes which hematological side effect and how often [6].

In this study, we aimed to discuss the hematological
side effects of AEDs in children, which are rarely seen, in light
of the literature by evaluating our patients who were followed up
in our clinic.

Materials and methods

Research method and study population

Patients diagnosed with epilepsy who were admitted to
the Pediatric Neurology outpatient clinic of Health Sciences
University Okmeydan1 Training and Research Hospital between
January 2017 and January 2018 were included in our study. The
study was approved by the Ministry of Health Okmeydani
Training and Research Hospital Ethics Committee (date:
07.02.2018 and number: 4396) and carried out in accordance
with the Helsinki Declaration. Patients aged between 1-15 years
who were given anticonvulsant therapy for at least 3 months, and
whose hospital records were complete, were included in the
study. The hospital records of patients with an infection or
known hematological disease, wusing drugs other than
antiepileptic therapies, and having any other systemic diseases
were excluded. Gender, date of birth, age, diagnosis date, drugs
used, drug initiation date, drug doses, duration of use,
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hemoglobin in blood count (HGB), hematocrit (HCT), leukocyte
(WBC), thrombocyte (PLT), absolute neutrophil count (ANC),
absolute lymphocyte count (ALC) and absolute monocyte count
(AMC) were recorded on patient forms. How often and which
anticonvulsant was causing hematological side effects were
evaluated. This information was then transferred to the electronic
program to analyze the statistical data.

Statistical analysis

When evaluating the findings obtained in the study,
IBM SPSS Statistics 22 (SPSS IBM, Turkey) program was used.
The normality of distribution of the parameters was evaluated
with the Shapiro Wilks test. Descriptive statistical methods
(mean, standard deviation, frequency), as well as One-way
ANOVA test were used to compare normally distributed
parameters between groups for quantitative data. Kruskal Wallis
test was used for intergroup comparisons of non-normally
distributed parameters. Paired Sample t-test and Wilcoxon
Signed Ranks test were used to compare the normally and non-
normally distributed quantitative data, respectively, before and
after drug use. P<0.05 was considered statistically significant.

Results

The study was conducted with 87 patients, 50 (57.5%)
males and 37 (42.5%) females, aged between 1 and 15 years. The
mean age of the patients was 8.51 (4.09) years. Among them,
44.8% (n=39) were using VPA, 28.7% (n=25) were using LEV,
12.6% (n=11), OXC, 8% (n=7), phenobarbital, 4.6% (n=4) CBZ
and 1.1% (n=1) was using ethosuximide.

In this study, the most used anti-epileptic drug was
VPA. In 7.6% (n=3) of VPA users, the PLT value fell below
150,000 /ul, and in 2.5% (n=1), the HGB value fell below 10
g/dl. In 8% of the patients using LEV (n=2), HGB value was
below 10 g/dl. Nine percent of OXC (n=1) users had ANC below
1500 /ul. In 14.2% of the patients using PB (n=1), the HGB
value fell below 10 g/dl, in 14.2% (n=1), PLT count fell below
150,000 /ul, and in 14.2% (n=1), neutrophil count was <1500 /ul.
When the pre- and post-drug values summarized in Table 1 were
compared, the decrease in HGB and ANC values were not
statistically significant, while the decrease in PLT count was
(P=0.039). No statistically significant difference was found
among the drug groups in terms of percentage change in blood
count values measured during the pre- and post-drug periods
(P>0.05) (Table 2).

Table 1: The Effects of Antiepileptics on Complete Blood Count

Pre-drug Post-drug
Min-Max Mean (SD) Min-Max Mean (SD) P-
value

HGB 10.2-14.6 12.32 (0.99) 9.4-15.8 12.33 (1.28) 10.884
HCT 30.2-43.1 36.54 (2.79) 29.5-46.7 36.71 (3.11) 10.488
WBC 3760-17450 7976.43 (2309.36) 4680-16600 8019.42 (2289.81) 10.886
PLT 156000- 296206.90 125000- 279678.16 10.039*

478000 (74858.8) 489000 (76622.22)
ANC 1210-13020 4087.24 (2154.70) 550-11580  3982.64 (1899.65) 20.906
(median) (3380) (3540)
ALC 890-7400 3035.75 (1234.62) 1130-7200 3181.61 (1254.91) %0.349
(median) (2870) (2960)
AMC 220-1880 621.49 (282.61) 250-1710 597.70  (218.89) %0.942
(median) (580) (600)

* paired samples t-test, > Wilcoxon sign test, * P<0.05
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Table 2: Percentage Changes in Complete Blood Count Parameters by Antiepileptic Drug
Group
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Medications used
Percentage Levetiracetam Oxcarbazepine Valproic ~ Phenobarbital Carbamazepine P-
Changes acid value
Mean (SD)  Mean (SD) Mean (SD) Mean (SD)  Mean (SD)
HGB 0.31(7.29) 1.58 (6.24) -0.28 -1.79 (10.22) 2.59 (5.71) '0.832
(5.67)
HCT 0.85(7.26)  1.93 (6.08) 0.45(5.94) -1.24(6.88) -0.44 (6.75)  '0.936
WBC 10.63 (47.59) -3.29 (30.21) 4.61 18.48 (45.29) 9.76 (31.03)  '0.813
(29.03)
PLT 2.59(26.38) 7.22(22.57) -9.46 -1.24(38.43) 1.83(8.55) '0.253
(23.62)
ANC (median) [18.22 (86.68) -0.57 (56.03) 8.73 75.33 45.43(79.7)  ?0.382
(50.66) (107.58)
(-12.23) (-19.85) (-0.51) (36.96) (22.93)
ALC (median) [29.72 (75.37) 5.38 (25.8) 18.27 -1.86 (48.82) -4.67 (40.98) °0.727
(68.46)
8.73) (4.56) 6.7) (-25.58) (-13.02)
AMC (median) (-7.12 (38.96) 1.66(38.23) 22.01 12.41(73.98 12.96(50.3)  °0.191
(51.65)
(-5.19) 0) (16.13) (7.14) (27.45)

 One-way ANOVA test, 2 Kruskal Wallis test, Note: It was excluded from the analysis due to 1 child using
ethosuximide

Discussion

Epilepsy is a common neurological disorder seen in the
pediatric age group and AEDs constitute the basis of treatment.
The new generation AEDs are gradually added to the old
generation antiepileptics [7, 8]. The choice of AEDs for epilepsy
treatment in infants and children depends not only on the
effectiveness of the agent, but also on its safety, toxicity
potential, tolerability, its effect on behavior and learning, and
existing patient comorbidities [9-11].

BDZs (Benzodiazepines), clonazepam, diazepam, and
lorazepam, which have been used frequently in the treatment of
epilepsy, act on the GABA (Gamma Amino Butyric Acid) -BDZ
receptor complex [12,13]. Few cases of lorazepam and
clonazepam-induced pancytopenia, thrombocytopenia caused by
clonazepam, and acute granulocytopenia, acute
thrombocytopenic purpura, and active antiplatelet antibodies
during treatment with diazepam were reported [14-18]. In this
study, we also had patients using BDZ, but these patients were
not included in the study because they were using multiple
AEDs.

CBZ is widely used as an antiepileptic, which rarely
causes hematological diseases such as aplastic anemia,
thrombocytopenia, and leukopenia [19,20]. The rate of aplastic
anemia due to CBZ ranges between 1/50000 and 1/200.000 [21].
In a cohort study by Blackburn et al. among 29,357 patients
receiving AED, the frequency of severe blood dyscrasias,
including aplastic anemia was investigated. They found only one
case of aplastic anemia and did not find any relationship between
the use of antiepileptic agents and aplastic anemia [22].
However, cases of thrombocytopenia related to CBZ have been
reported in the literature [23-26]. In our study, 4.6% of the
patients (4 patients) were using CBZ. No hematological side
effects were encountered due to this drug.

Levetiracetam is another commonly used AED, and
there are a few case reports about thrombocytopenia associated
with LEV use [27-29]. To estimate the rate of LEV-induced
thrombocytopenia, Sahaya et al. published a retrospective study
in 2010. Accordingly, the medical records of 758 patients aged
18 years and older who received LEV during their hospital stay
from June 2006 to December 2008 were reviewed.
Thrombocytopenia was detected in 29 of 758 patients during
LEV treatment. A secondary factor causing thrombocytopenia
was determined in 23 patients, pre-existing thrombocytopenia

Effects of antiepileptic drugs

was detected in 4 patients, and a clear relationship between LEV
therapy and thrombocytopenia was reported in one patient [30].
In our study, 28.7% of the patients (n=25) were using LEV,
HGB value fell below 10 g/dl in 8% (n=2), and no patient
developed thrombocytopenia. Changes in hemoglobin values

were not statistically significant.

Oxcarbazepine (OXC) is used in monotherapy or
combination therapy in adults and children with partial and
secondary generalized tonic-clonic seizures. Although OXC
treatment has rare hematological side effects, thrombocytopenia,
neutropenia, pancytopenia, and hemolytic anemia have been
reported, especially at higher doses [31-34]. In our study, 12.6%
of the patients (11 patients) were using OXC, and ANC was
below 1500 /ul in 9% (1 patient). However, this decrease was not
statistically significant.

Phenobarbital (PB) acts through GABA-dependent
chloride channels and is an effective anticonvulsant for many
seizure types such as tonic-clonic and focal seizures, and some
clinical epilepsy sub-syndromes [35]. Megaloblastic anemia,
leukopenia, agranulocytosis, and thrombocytopenia were
associated with PB treatment [36]. In our study, 8% of the
patients (7 patients) were using PB and among those, 14.2%
(n=1) had HGB values below 10 g/dl, 14.2% (n=1) had PLT
counts below 150,000 /ul, and the neutrophil count of 14.2% (1
patient) fell under 1,500 /ul. Patients should be followed up in
terms of side effects related to phenobarbital use.

Thrombocytopenia is observed in 12-18% of patients
using VPA and it is the most common hematological side effect
of this drug [37]. Studies in pediatric patients have shown that
blood loss and administration of blood products during surgical
procedures are significantly increased in children on VPA
monotherapy. Patients who received VPA treatment had a 23-
fold relative risk of increased blood loss compared to those who
did not receive VPA treatment, and a significant difference was
observed in bleeding times and PT/aPTT values. Generally,
thrombocytopenia was not severe, and no bleeding symptoms
were encountered. Platelets have been found to increase within a
few days after VPA dosage adjustments or ceases. Nevertheless,
very rarely, fatal subarachnoid and pulmonary hemorrhage and
pancytopenia have been reported [38]. In our patient group, in
7.6% of the patients (3 patients) using VPA, the PLT value fell
below 150,000/ul, but no patients had severe thrombocytopenia
(PLT count <100,000/ul). Platelet depletion was significantly
lower when other antiepileptics were considered. Besides,
coagulation disorders were not observed. Very few cases of
factor XII1 deficiency were reported during VPA treatment in
adults and children. The rarity of homozygous factor XIlI
deficiency and the return of factor XIII activity to the normal
range after VPA dose reduction support the effect of VPA on
factor XIII levels. It is especially important to evaluate the
platelet count, PT, aPTT, TT, fibrinogen, VWF, and factor XIlII
before surgical procedures in patients using VPA. Bleeding,
hematomas, petechiae, bruising and prolonged bleeding are the
alarm signs for dose reduction or cessation of treatment [39].

Besides, there are also publications indicating that VPA
use causes neutropenia, although it is not as common as
thrombocytopenia [40]. In our study, this rare side effect of VPA
use was not encountered. Neutropenia usually occurs during the
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first weeks of drug exposure and resolves within the first days
after stopping the drug. VPA should be discontinued if the
absolute neutrophil count (ANC) drops to <500 cells/mm [41].

Limitations

Our study is retrospective, and the number of our cases
is relatively low, which are its two major limitations.

Conclusion

Considering the increasing number of pediatric patients
diagnosed with epilepsy and the increasing use of AEDs, the
hematological side effects of antiepileptic drugs should not be
overlooked. It is seen in our study that the use of AEDs caused a
significant decrease in the platelet value. In line with these
results, blood count results of AED users must be followed up
periodically. The mechanisms through which antiepileptic drugs
cause hematological side effects and how often they occur are
not known yet. There is a need for larger series and multi-center
studies on this subject.
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Introduction

Postoperative cognitive dysfunction (POCD) is a
clinical entity characterized by progressive hypomnesia,
personality changes, impaired orientation, attention, perception,
consciousness, and judgment [1]. The severity of this
phenomenon ranges from mild disease to a serious life-
threatening form, with a reported incidence of up to 60% [2].
Therefore, POCD has become one of the most important criteria
in the selection of anesthesia type in surgical patients.

In general, the incidence of POCD is higher in patients
undergoing general anesthesia than those receiving other types of
anesthesia. Li et al. explained this with the cholinergic
disturbance related to inhalation anesthetics whereas other
authors pointed out the dose of anesthesia agents **!. In recent
studies, some local anesthetic agents (e.g., lidocaine) have been
shown to cause cognitive dysfunction due to their neurotoxic
effects [6,7]. However, the impact of anesthesia type on
cognitive functions has not been clearly identified yet.

Cataract surgery is one of the most frequently
performed surgeries in routine practice, and can be performed
under local, topical, or general anesthesia. Few studies
investigated the effect of anesthesia type on POCD in patients
undergoing cataract surgery in the literature, with most reporting
conflicting results [8,9]. In this context, determining the impact
of anesthesia type on cognitive functions following cataract
surgery is of foremost importance for the accurate perioperative
management of these patients.

This study aimed to investigate the impact of three
anesthetic methods, including local, topical, and general
anesthesia, on the development of POCD in adult patients
undergoing cataract surgery.

Materials and methods

General data

Following the approval from the Ethics Committee of
the Eskisehir Osmangazi University (number 24, 10 September
2019), patients who underwent elective cataract surgery at
Osmangazi University between September 2019 and March 2020
were enrolled in this prospective observational study. All
patients were preoperatively informed about the steps of the
procedures. Written informed consent was obtained from each
participant. All patients were routinely evaluated before the
operation. Demographic characteristics including age, gender,
and educational level, American Society of Anesthesiologist
(ASA) physical status, procedural data, anesthetic techniques,
and perioperative anesthesia-related complications were
recorded.

Inclusion and exclusion criteria

The inclusion criteria were as follows: ASA physical
status I-111, aged between 18 and 65 years, and a sufficient level
of education for completion of neuropsychological tests. Patients
with significant cardiovascular, respiratory, renal, hepatic,
neurological disorders, serious hearing, or visual impairment,
those using psychiatric drug (benzodiazepine, antidepressant,
etc.) or alcohol, and allergic to the drugs involved in the study
were excluded.

Anesthesia and cognitive functions
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Anesthetic techniques

The fasting time was at least 8 hours before the
operation. Patients did not have any premedication. Standard
monitoring included five-lead electrocardiogram, noninvasive
blood pressure measurement, pulse oximetry, and monitoring
inspiratory/expiratory gas concentrations. Preanesthetic heart rate
(HR) and mean arterial pressure (MAP) were noted. Patients
were assigned to one of three anesthesia groups: General
anesthesia (Group G), local (retrobulbar) anesthesia (Group L),
and topical anesthesia (Group T).

General anesthesia was induced by propofol (2-3 mg kg’
') and remifentanil (0.5 pg kg™). Following adequate loss of
consciousness, airway control was provided by laryngeal mask
airway (LMA). The patients received sevoflurane inhalation (2-
3%) in 4 L min™ medical air (50%) and oxygen (50%) and
remifentanil infusion (0.1-0.2 pg kg™) to maintain anesthesia.
Minimal alveolar concentration value was set at 1-1.2 throughout
the surgery.

Local (retrobulbar) anesthesia was performed by the
surgeon. In supine position, the inferolateral point of the inferior
orbital margin was palpated while the patient’s nose pointed
towards the ceiling of the room. Thereafter, a blunt 25-gauge
needle was inserted into subcutaneous tissue at the junction of
the middle and lateral third of the orbit in the lower eyelid. While
the patient was looking supranasally perpendicularly, the needle
was inserted 35 mm towards the apex of the muscle cone. After
aspiration to prevent intravascular injection, 3-4 ml of local
anesthetic (equal mixture of 2% lidocaine and 0.5% bupivacaine)
were injected. For proper distribution of the local anesthetic, the
injection site was patted for 2-5 minutes.

Topical anesthesia was performed in supine position by
the surgeon. Proparacaine hydrochloride (0.5%, single dose) was
dropped into the conjunctival sac. Subsequently, 1% lidocaine
(without additive) was applied into the anterior chamber.

HR, MAP, peripheral oxygen saturation, and end-tidal
carbon dioxide were monitored continuously during the surgical
procedure. Intraoperative HR and MAP values were recorded at
10", 15" and 30" minutes. After the procedure, all patients were
followed up in the recovery room for at least 30 minutes.

Evaluation of cognitive function

Cognitive status was evaluated by Blessed Orientation-
Memory-Concentration test (BOMC), with scores ranging from 0
to 28 [10]. Each wrong answer scored one point, meaning that
higher scores were associated with worse cognitive levels. The
BOMC is a short cognitive screening tool, available in the public
domain, which can be completed in a few minutes. This
diagnostic tool consists of three main items: Orientation is
evaluated with patient report of the current year, month, and time
of day. Concentration is evaluated by having the patient count
backward from twenty to one and say the months in reverse
order. Memory is evaluated through delayed recall of a brief
phrase. A Turkish version of BOMC test was used in the study
population [11]. The patients were evaluated by BOMC test four
times throughout the study: Preoperatively (baseline), and at the
1% postoperative hour, day, and week.

Statistical analysis

A power analysis (G power 3.01) showed that a sample
size of 15 patients per group was required to achieve 90% power
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with a 5% significance level and moderate effect size (0.25) to
evaluate the differences in BOMC scores between the groups.
The standard version of the Statistical Package for the Social
Sciences (SPSS 23.0 software, IL-Chicago-USA) was used for
statistical analysis. Descriptive data were presented as number
(%) and mean (SD) for categorical and continuous variables,
respectively. Kruskal-Wallis and one-way ANOVA tests were
used to evaluate the differences between the three groups. A P-
value of <0.05 was considered statistically significant.

Results

A total of 77 patients with a mean age of 50.9 years (19-
64 years) were included in the study. There were 42 (54.5%)
females and 35 (45.5%) males. All patients were classified into
three groups according to the type of anesthesia: General
anesthesia group (Group G, n=27), local (retrobulbar) anesthesia
group (Group L, n=23), and topical anesthesia group (Group T,
n=27).

Statistically, the three patient groups were similar in
gender, ASA physical status, and educational level (P>0.05).
However, age was significantly different between the groups.
Patients in the general anesthesia group were the youngest and
those in the local anesthesia group were the oldest (P<0.001).
The comparison of baseline patient characteristics is presented in
Table 1.

Table 1: Comparison of baseline characteristics between the groups

Group G (n=27) Group L (n=23) Group T (n=27)  P-value
Age (year) 42.1(11.5) 57.6 (5.5) 54 (7.9) <0.001
Gender 0.665
female 13 (48.1%) 14 (60.9%) 15 (55.6%)
male 14 (51.9%) 9 (39.1%) 12 (44.4%)
ASA status 0.282
ASA 1 10 (37%) 4 (17.4%) 12 (44.4%)
ASA 2 16 (59.3%) 18 (78.3%) 15 (55.6%)
ASA 3 1 (3.7%) 1 (4.3%) 0
Educational status 0.252
elementary 15 (55.5%) 18 (69.6%) 17 (63%)
high school 8 (29.6%) 2 (8.7%) 4 (14.8%)
university 4 (14.8%) 3 (13%) 5 (18.5%)
missing 0 0 1(3.7%)

Data are presented as mean (standard deviation) for age, n (%) for other variables

All postoperative BOMC scores in local and topical
anesthesia groups were less than the baseline values. However,
the postoperative 1* hour BOMC score in the general anesthesia
group was insignificantly higher compared to baseline value
(P=0.554, Wilcoxon test). A graphical representation of the
mean preoperative (baseline) and postoperative BOMC scores
among the three anesthesia groups is presented in Figure 1.

—_——
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Figure 1: The mean preoperative (baseline) and postoperative (1% hour, 1% day, and 1% week)
BOMC scores in three anesthesia groups

The three groups were compared with each other in
terms of all HR values, MAP values, and BOMC sores (Table 2).
No significant differences in baseline HR and MAP values were
found between the patient groups (P>0.05). On the other hand,
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intraoperative HR and MAP values at 10", 15™, and 30" minutes
were significantly lower in general anesthesia patients compared
to those in local and topical groups (P<0.05). Baseline mean
BOMC score was higher in local anesthesia patients than in other
groups (P=0.037) whereas postoperative BOMC scores were
similar between the three groups (P>0.05).

Table 2: Comparison of intraoperative hemodynamic data and BOMC scores between the
groups

Group G (n=27) Group L (n=23) Group T (n=27)  P-value
HR (baseline) 74.6 (13.8) 82.8 (13.9) 80.5 (14.2) 0.083
HR (10™ min) 65.4 (9.7) 78.9 (12.7) 75.3 (11.7) <0.001
HR (15" min) 65.1(9.8) 78.6 (13.6) 745 (11.1) <0.001
HR (30™ min) 65.8 (10.2) 78.6 (12.6) 73.3 (11.3) 0.001
MAP (baseline) 101.5 (17.7) 108.8 (20.1) 105.8 (11.5) 0.359
MAP (10" min) 70.2 (11.1) 105.2 (16.2) 103 (12.7) <0.001
MAP (15™ min) 69.6 (10.7) 105.1 (17.4) 101.2 (12.4) <0.001
MAP (30" min) 68.5 (11) 106.1 (17.3) 102.1 (12.3) <0.001
BOMC (baseline) | 3(3.9) 7.6 (6.7) 4.4 (4) 0.037
BOMC (1% hour) | 3.3(3.8) 7.3(6.5) 3.7(.7) 0.050
BOMC (1% day) 3(3.7) 5.9 (5.9) 2.2(2.6) 0.079
BOMC (1% week) | 2.5(3.8) 5.1 (6) 1.9 (2.5) 0.219

Data are presented as mean (standard deviation) for all variables

Discussion

The present study showed that three anesthesia methods,
general, local, and topical anesthesia, did not significantly affect
cognitive functions in adult patients undergoing cataract surgery.
Despite some methodological differences, this result was
consistent with the study by Campbell et al. [9]. In another study
conducted on patients undergoing cataract surgery, no
differences in most cognitive testing results were found between
general and local anesthesia. However, the authors showed a
generalized reduction in memory performance across both
anesthesia groups, contrary to our results [8]. In addition to that
study, there are a limited number of studies indicating the worse
effect of general anesthesia on cognitive functions in comparison
to other anesthesia methods [12-14]. On the other hand, most
clinical studies comparing general anesthesia with regional
anesthesia types in terms of developing POCD showed no
significant differences [15].

Although there is some evidence that supports the
potential relationship between exposure to general anesthesia and
development of neurocognitive impairment, the differences
between the methodologies of the studies, including patient
characteristics, variable POCD definitions, and non-standardized
diagnostic tests, were the major limitations to reaching a
definitive judgment on this subject [16-18]. In routine practice,
the diagnosis of POCD is made by psychometric evaluation
using specific neuropsychological scales such as the short
BOMC test. This diagnostic scale is known to be superior to
other similar tests because it is short, easy-to-understand, and
based on simple scoring system [11]. It has been also shown that
BOMC test has a high sensitivity rate in detecting cognitive
dysfunction [19]. The other potential pitfall of the previous
studies is the variable demographic characteristics of the patient
cohorts. To us, pediatrics and geriatrics should differ from adults
due to their special cognitive status. In the present study, patients
aged between 18 and 65 years old were included to avoid
possible age-related effects. We also tried to provide
homogeneity of the patient groups. For this reason, anesthesia
protocols were standard in each study group. Statistically, all
anesthesia groups were similar in basic characteristics including
gender, educational level, preoperative ASA status, preoperative
HR, and MAP values. However, patients who received general
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anesthesia were statistically younger than those in the other two
groups. This can be explained by the traditional tendency of
general anesthesia in younger and healthy individuals. In parallel
to this statistical significance in age distribution, preanesthetic
BOMC score was lower in general anesthesia group while the
local anesthesia patients had higher scores. The fact that almost
all postoperative BOMC scores were less than preoperative
values was one of the most important results obtained from the
present study, indicating that type of anesthesia did not have any
significant effect on early postoperative cognitive status. It
should be noted here that there was a mild increase in
postoperative 1% hour BOMC score in the general anesthesia
group, probably due to the early anesthetic effect of inhalation
agents. This mild impairment in cognitive status was expected
and consistent with the previous reports [20,21]. In our opinion,
lower postoperative BOMC scores can be explained by the
increased attention of the patients to the test questions and the
absence of geriatric and pediatric patients in the study
population.

In general, no sufficient evidence to recommend the use
of non-general anesthesia instead of general anesthesia has been
reported in a current guideline for perioperative brain health [22].
In daily practice, non-general anesthesia techniques such as local
and topical anesthesia are frequently used for many surgical
procedures including cataract surgery, especially in elderly or
comorbid patients. The geriatric patients were beyond the scope
of the present study. However, the fact that patients with general
anesthesia were statistically younger than those who received
topical or local anesthesia was consistent with this general
approach. Indeed, the main reason for excluding patients over 65
years of age was the low preference of general anesthesia for
cataract surgery in this age group due to the potential anesthesia-
related morbidities, as well as providing a homogenous study
cohort.

Limitations

Several limitations of the present study should be noted.
First, the study was conducted in a single center, which may
limit the generalization of the statistical results. Second, the
relatively small number of patient groups may make it difficult to
interpret subgroup findings. However, considering the limited
data regarding the impact of anesthesia type on POCD in patients
undergoing cataract surgery, we hope that the results obtained
from the present study can contribute to the current literature. In
addition, the standard anesthesia protocols and homogeneity of
the patient groups were the strengths of the present study,
because cognitive dysfunction following surgery is not only
associated with anesthetic factors. Patient- and surgery-related
factors may also contribute to this complicated entity. Finally,
future large-scale studies may be required to validate the results
obtained from the present study.

Conclusion

The present study showed that local, topical, and
general anesthesia had no different effect on cognitive functions
in adult patients undergoing cataract surgery. There was also no
statistical difference in postoperative BOMC scores between the
three anesthesia methods.

Anesthesia and cognitive functions
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Abstract

Aim: High-level disc hernias are rare pathologies encountered in clinical practice. Treatment is more difficult than other cervical disc
hernias. In this study, we aimed to convey our clinical experience in C2-3 and C3-4 disc herniations, also presenting the complications
we encountered during surgical treatment.

Methods: In this retrospective cohort study, we reviewed the clinical and radiological records of 42 patients we operated between 2010-
2019. Magnetic resonance imaging, computed tomography and direct radiographs were utilized as imaging modalities. Anterior
retropharyngeal approach was the preferred surgical method. The modified Japanese Orthopedic Association (mJOA) score and Nurick
Scale were used in clinical follow-up and physical examination of these patients.

Results: Among all patients, the most common symptom was severe pain radiating from the neck to the occipital region. The mean age
was 54.14 years. The average mJOA scores were 15.1 in the preoperative period and 17 in the postoperative sixth month. We observed
that 83.3% of our patients had an mJOA recovery rate of fifty percent and above. All but seven patients’ complaints improved well after
treatment. There was a negative correlation between symptom duration and recovery rate (P=0.003, Correlation Coefficient r=-0.449).
The rate of recovery was lower in patients with a longer duration of symptoms. Three of our patients developed difficulty in swallowing
after the operation and recovered within four weeks with diet and exercise.

Conclusion: We determined that retropharyngeal approach is a safe option for disc hernias at the upper cervical level. However, long
operation time and excessive retraction during surgery may lead to complications such as difficulty in swallowing due to the stretching
of the neural structures.

Keywords: Cervical disc hernia, Anterior retropharyngeal approach, Dysphagia

Oz

Amag: Bilindigi gibi yiiksek diizey disk hernileri klinik pratikte karsilagtigimiz nadir patolojilerdir. Tedavisi diger boyun fitiklarina gore
daha zordur. Bu ¢aligmada st diizey servikal disk hernilerindeki (C2-3 ve C3-4) klinik deneyimlerimizi aktarmak istedik. Ayrica,
cerrahi yaklasimda karsilastigimiz komplikasyonlari da anlattik.

Yontemler: Calismamizda gegmis yillarda (2010-2019) ameliyat ettigimiz kirk iki hastanin klinik ve radyolojik kayitlarini geriye doniik
olarak gozden gegirdik. Hastalarin goriintiileme testlerinde manyetik rezonans goriintiileme, bilgisayarli tomografi ve direkt
radyografilerden yararlamldi. Cerrahi yontem olarak anterior retrofarengeal yaklasim kullamldi. Hastalarin degerlendirmelerinde klinik
takip ve fizik muayenede modifiye Japon Ortopedi Dernegi (mJOA) skoru ve Nurick Skalas1 kullanildi.

Bulgular: Hastalarda en sik goriilen semptom, boyundan oksipital bolgeye yayilan siddetli agridir. Hastalarin ortalama yas1 54,14 idi.
Hastalarimizin ortalama mJOA skoru preoperatif donemde 15,1, postoperatif altinc1 ayda 17 olarak dl¢iildii. Hastalarimizin %83,3'tinde
mJOA iyilesme oraninin yiizde elli ve iizerinde oldugu, %16,7'sinin ise yiizde 50'nin altinda oldugu goriildii. Yedi hasta disinda
hastalarin sikayetleri tedaviden sonra diizeldi. Semptom siiresi ile iyilesme orani arasinda negatif korelasyon vardi (P=0.003,
Korelasyon Katsayisi r=-0.449). Semptom siiresi daha uzun olan hastalarda iyilesme oraninin daha diisiik oldugu goriildii. Ameliyattan
sonra {i¢ hastamiz yutma giigliigii gelistirdi. Hastamiz diyet ve egzersizle dort hafta i¢inde iyilesti.

Sonuglar: Caliymamiz sonucunda retrofaringeal yaklagimin iist servikal seviyedeki disk hernileri i¢in giivenli bir segenek oldugunu
bulduk. Ancak ameliyat sirasinda uzun ameliyat siiresinden ve asir1 geri ¢ekilmeden kaginmazsak, sinir yapilarimin gerilmesinden dolay:
yutma gii¢liigii gibi komplikasyonlarla karsilagabiliriz.

Anahtar kelimeler: Servikal disk hernisi, Anterior retrofarengeal yaklagim, Yutma gii¢ligii
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Introduction

A herniated disc in the cervical spine is usually located
at C5-6 and C6-7 levels. However, the cervical herniated disc at
the C2-3 segment is extremely rare [1], and usually occurs in
elderly patients. Similarly, disc herniation at C3-4 level is an
uncommon pathology and constitutes between 4-8% of all
cervical disc hernias. The approach to the upper cervical region
is highly challenging because of the mandible and the complex
anatomy [2-4]. Several techniques have been described for
approaching this region, such as anterolateral extradural, trans-
corporeal, posterior extradural, transoral, anterior
retropharyngeal and submandibular parapharyngeal approaches
[5-9]. In this study, we shared our experience with 42 patients
who were operated for cervical disc hernia at the C2-3 and C3-4
levels between June 2010-June 2019. Anterior retropharyngeal
approach was our preferred technique. Our research in the
literature showed that there are small case series about upper
cervical disc hernias or a small section among larger cervical
disc hernia series. Accordingly, our study includes the largest
case series ever written on this subject.

Materials and methods

We operated forty-two patients who underwent surgical
treatment due to C2-3 and C3-4 level disc herniation from June
2010 to June 2019 in our department. The patients’ data were
collected retrospectively from hospital records, including
patients’ demographic information, operative details, clinical
outcomes, and radiological images (Table 1). All patients were
evaluated with magnetic resonance imaging (MRI), cervical
roentgenograms and computerized tomography (CT) (Figure 1).
The modified Japanese Orthopedic Association (mJOA) score
and Nurick Scale were used in the clinical follow-up and
physical examination of the patients. The improvement rate of
mJOA was calculated using the Hirabayashi method
((postoperative  mJOA-preoperative  mJOA)/(18-preoperative
mJOA) x 100) [10]. The mJOA recovery rate of 50 percent or
more was considered satisfactory. We used a sub-axial anterior
retropharyngeal approach to remove the herniated disc from C2-
3 and C3-4 disc space. Sample cases in our series are shown in
Figure 1, 2 and Figure 3. A cervical collar was prescribed to the
patients for use during the first four postoperative weeks.
Exercise and diet program were applied to patients who had
difficulty swallowing. Shaker exercise was taught to the patients
and prescribed as a home program for four weeks every other
day, 3 days a week and once a day. It was suggested that the
amount of food intake at each meal be reduced. The clinical and
radiographic outcomes were recorded and analyzed.

Surgical technique

All patients were operated under general anesthesia. The
patient was placed in the supine position with hyperextension of
the neck. A transverse incision was made from the anterior
margin of the sternocleidomastoid muscle and extended until the
anterior cervical midline of the C3 level. Then, the platysma and
superficial fascia was incised horizontally. The facial artery and
submandibular gland were retracted supero-laterally. The deep
cervical fascia was divided, the pre-tracheal fascia was bluntly
dissected, and carotid pulse was palpated. The prevertebral fascia
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was incised. A plane was created to reveal the cervical spine by
cutting the prevertebral fascia between the medial border of the
carotid sheath and the midline of the spinal column. After this
stage, the vascular and neural structures at high cervical levels
were dissected and retracted, and C2-3 and C3-4 disc spaces
were reached. In two of our patients, the facial vein was ligated
because it narrowed the surgical area. The disc contents and
endplates were removed. The cervical Polyetheretherketone
(PEEK) cage and auto graft were implanted.

Statistical analysis

Frequency and percentage, mean value, standard
deviation, min-max are used for descriptive statistics. Shapiro-
Wilk test was used to evaluate the normality of distribution of
the quantitative variables, unpaired and paired T tests were
utilized for comparison of normally distributed independent and
dependent variables, respectively. Pearson  Correlation
Coefficient was used to show the relationship between variables.
P<0.05 was considered statistically significant.

Figure 1: 38 /M He had severe pain in the right arm and suboccipital area for three months,
no loss of motor function and a positive Hofmann reflex. A-In the preoperative period, C2-3
level discs are shown on the sagittal T1-T2 weighted MRI and axial-T2 MRI. B-Sagittal CT
images and axial-T2 MRI show the C2-3 level disc.

3 e £ S
Figure 2: A- The intraoperative photograph of the C2-3 level is shown in the first box,
followed by its postoperative images in sagittal CT and Lateral Cervical Spine Radiograph.
B-In the postoperative period, C2-3 level disc was removed, which is demonstrated on the
T1-sagittal, T2-axial and T2- Sagittal MRI images.

Figure 3: 51/M He complained of neck pain and had mild difficulty in buttoning and walking
but could perform these without help. A- T2 sagittal and axial MRI sequence showing C3-4
disk herniation B- Sagittal and Axial CT scan of the spine revealed the C3-4 level C-
Postoperative T2 sagittal MRI showing decompression D- Postoperative X-ray images
revealed the peek cage
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Results

In this study, 42 patients, 32 males and 10 females, were
operated during a nine-year period. The mean age of all patients
was 54.14 years. Suboccipital and neck pain was the most
common symptom. Nine patients presented with signs of
myelopathy, including gait difficulty and motor loss in the distal
muscle groups of the upper extremities. In addition, their hand
skills were severely reduced, and Hoffman's Sign was positive in
physical examination. The mean duration of symptoms was 7.4
months. The patients were followed up for 23.1 months. Clinical
symptoms and signs in the patients improved in the postoperative
period except for seven patients. The mean preoperative
Nurick score was 0.73. The average mJOA score of our patients
was 15.1 in the preoperative period and 17 in the postoperative
sixth month. Among all, 83.3% of our patients had a mJOA
recovery rate of fifty percent and above. The mean mJOA
recovery rate was 69.9%. There was a negative correlation
between duration of symptoms and recovery rate (P=0.003,
Correlation Coefficient=-0.449). The rate of recovery was lower
in patients with a longer duration of symptoms (P=0.003). The
mean duration of operation was 135.9 minutes, with 148 minutes
for repair of hernias at C2-3, and 133.9 minutes for those at C3-4
(P=0.093). Mild dysphagia developed in three patients, who
recovered in four weeks. The mean operative time of patients
with postoperative swallowing difficulties was 184 minutes,
while it was 132.2 minutes in patients without complications.
This difference was statistically significant and there was a
significant relationship between dysphagia and duration of
surgery (P=0.004) (Table 2). Superficial wound infection
developed in two patients, whose wounds healed within two
weeks with antibiotic treatment and wound care.

Table 1: Demographic and clinical information of the patients

Number of Minimum  Maximum  Mean SD
Patients
Age 42 38 76 54.14 9.67
Follow-up Time (Month) 42 8 48 23.12 11.10
Preoperative Modified JOA 42 12 16 15.17 1.32
Score
Postoperative Modified 42 15 18 17.00 1.01
JOA Score
Preoperative Nurick Score 42 0 2 0.74 0.79
Recovery Rate of Modified 42 33.33 100 69.9 25.30
(JOA
Duration of Symptoms 42 4 17 7.38 3.49
(Month)
OperationTime(Minute) 42 110 190 135.98 18.90
Table 2: Statistical outcomes
Values Number of Mean/SD P-value
Patients
Modified JOA Score Preoperative 42 15.17 (1.32) 0.001
Postoperative 42 17.00 (1.01)
Operation Time(minute) Dysphagia 3 184.00 0.001**
(7.21)
Other Patients 39 132.28
(13.66)
Operation Time(minute) C2-3 Level 6 148.00 0.093**
(18.64)
C3-4 Level 36 133.97
(18.44)
Duration of Symptoms Complications 7 10.71 (3.59)  0.004**
(Month) No 35 6.71 (3.11)
complications

* Paired t-Test, ** Unpaired t-test (Student t-Test)

Discussion

Cervical disc herniations are one of the stages of the
spinal degeneration and often occur in the third and fourth
decades. C5-6 and C6-7 levels are the most frequently affected

_segments. Anterior cervical discectomy and fusion is a method in
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which spinal cord and roots are relieved with decompressive
surgery [1]. Fusion and sagittal balance are achieved using a
cage [1,9]. Spine surgeons often prefer this method in cervical
disc pathologies.

C2-3 and C3-4 level disc herniations are usually seen in
the elderly population. Etiology is still unclear. However, there
are some opinions in the elderly population that upper cervical
level disc hernia develops because of the increase in upper
segments due to spondylosis, which develops over time at C5-6
and C6-7 levels. It is less common in the younger population [3].
In our series, the mean age was in harmony with the literature.
The side approach to the cervical spine involves surgical
difficulties due to vertebral artery and nerve roots [8]. Anterior
approach to the cervical spine is commonly preferred by
surgeons during cervical disc surgery, because of anatomic
orientation [4,5,7]. Since high level hernia is exceedingly rare,
there are a limited number of studies in the literature about this
subject. Various techniques for approaching C2-3 and C3-4 discs
are defined, including posterolateral intradural, anterolateral
extradural, trans-corporeal, anterior retropharyngeal, and
submandibular approaches [6,8,11]. We preferred the anterior
retropharyngeal approach, which is almost identical to the
submandibular approach. This method is mostly preferred in
clinical trials, as reported in the literature [4, 5, 7]. In this
approach, many surgeons emphasized that the head should be
tilted at least 30 degrees to the opposite side [2, 4, 5], so that the
mandible does not prevent performing the surgery comfortably
[4,5]. Undeniably, all approaches have their own risks. Russo et
al. stated that the C2-3 level disc was an obstacle in the standard
anterior approach, as the internal branch of the superior laryngeal
nerve enters the thyroid membrane just below the C3 vertebra.
Superior laryngeal nerve damage leads to permanent change in
phonation and increases the risk of aspiration [4]. In our study,
there was no related complication. Nishizawa et al. performed
C2-3 discectomy using posterolateral intradural approach in 3
elderly patients and did not encounter any complications in their
follow-up. However, since C1-C3 laminectomy and suboccipital
craniectomy are performed in this technique, it is likely that it
may cause instability in the long term, especially in young
patients. Again, there is a risk of developing cerebrospinal fluid
fistula and meningitis because the dura mater is opened. There
are no such risks in the anterior approach we use.

Anterior approaches are not without complications, as
well. Finn et al. used an anterior retropharyngeal approach in
their series, which included 11 cases. They stated that 4 patients
developed dysphagia, of which three resolved, and one patient
developed mild permanent dysphonia [9]. Structural
pharyngoesophageal lesions, which are among the causes of
oropharyngeal dysphagia, include oropharyngeal and esophageal
carcinoma, benign tumors, esophageal web, Zenker's
diverticulum, inflammatory diseases, postoperative changes,
foreign bodies, thyroid enlargements, vertebral spur, cervical
lymphadenopathy, and vascular anomalies. Anterior cervical
spinal fusion surgery may temporarily impair pharyngeal
swallowing function. It has been reported many times in the
literature that anterior interventions in cervical spine surgery can
temporarily impair swallowing function. Behavioral changes,
postural changes, swallowing exercises and diet programs

A4
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constitute the basis of treatment in oropharyngeal swallowing
difficulties [12,13]. In our series, three patients had difficulty
swallowing and recovered within four weeks with exercise and
diet.

The most common complications in the anterior
retropharyngeal approach are  dysphonia and  difficulty
swallowing [9,14]. To prevent these complications, it was
recommended that the skin incision be performed at least 2 cm
below the mandible and excessive retraction of trachea and
esophagus during the operation be avoided [5,14,15]. Anderson
et al. made a number of recommendations to prevent the
development of postoperative dysphagia, some of which include
keeping the operation time under one hundred seventy-five
minutes, and the endotracheal tube pressure below 20 mm Hg,
using small and smooth surface retractors, local steroid injection
to the retropharyngeal area (triamcinolone 40 mg), and working
with speech therapists and otolaryngologists in high risk cases
[12]. According to our results, the longer the operation time, the
higher the risk of developing dysphagia.

In their cadaveric study, Fard and his colleagues
indicated that some anatomical structures blocking the surgical
corridor can be divided, such as ascending pharyngeal artery and
vein, lingual artery and vein, facial artery vein, retromandibular
vein (temporo-maxillary vein, posterior facial vein) and digastric
tendinous junction [16]. In our study, we had to ligate the facial
vein in two patients with no complications.

Limitations

The surgical method we used in the study is
unfortunately exceedingly difficult to apply in short-necked and
obese patients. Therefore, these patients were not included in the
study. Also, since disc hernias at the C2-3 and C3-4 levels are
rare, they cannot be compared with other surgical methods. A
larger number of patients and longer follow-up periods could
improve the quality of the study, which may take many years,
based on the low incidence of this disease.

Conclusion

Compared to other approaches, less complications occur
in the anterior retropharyngeal approach. Since most
complications are due to excessive retraction and long operation
time, we suggest avoiding both, if possible. In addition, the
benefit from surgery decreases as the duration of symptom
increases. We think this result will help us better inform our
patients about surgical treatment and its results. Likewise, it
would be more appropriate to choose posterior approaches in
patients with short necks.
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Abstract

Aim: Ten percent of pregnancies result in early pregnancy loss, and in 40%, the cause is unknown. The purpose of this study is to
evaluate the relationship between first trimester hematological inflammatory markers and early pregnancy loss.

Methods: This retrospective case-control study was conducted at Department of Obstetrics and Gynecology at The Private Nisa Hospital
between 1 January 2015 and 1 October 2020. A total of 611 patients were evaluated, including 310 patients with early pregnancy loss,
and 301 patients, who were included in the study as the healthy control group. Sociodemographic data and complete blood count results
of the groups were obtained by scanning hospital files and computer registration systems.

Results: No statistically significant differences were detected between the two groups in terms of Red Cell Distribution Width (RDW),
plateletcrit (PCT), Eosinophil and NLR (Neutrophil Lymphocyte Ratio) values (P>0.05 for all). In the early pregnancy loss group,
PLT(P=0.004), MPV(P<0.001), PDW(P=0.005), PLR (platelet lymphocyte ratio) (P<0.001), ELR (eosinophil lymphocyte ratio)
(P<0.001), and ENR (eosinophil neutrophil ratio) (P=0.004) values were higher, while WCB (P<0.001), Hemoglobin (P=0.007),
Neutrophil (P<0.001), and Lymphocyte (P<0.001) values were lower, compared to the healthy control group.

Conclusions: PLT, MPV, PDW, PLR, ELR and ENR were related with early pregnancy loss. Inflammation markers, thrombocyte
activation markers and allergy markers obtained from Complete Blood Count (CBC) in the first trimester pregnancy constitute a cost-
effective, and easy method to predict early pregnancy loss.

Keywords: Early pregnancy loss, Systemic inflammation, Inflammatory markers, Thrombocyte activation markers, Allergy markers

Oz

Amag: Tim gebeliklerin %10'u erken gebelik kaybiyla sonuglanir ve % 40'inda neden bilinmemektedir. Bu ¢alismanin amaci ilk
trimester hematolojik inflamatuar belirtegleri ile erken gebelik kaybinin arasindaki iliskiyi degerlendirmektir

Yontemler: Bu retrospektif vaka kontrol galismast 1 Ocak 2015- 1 Ekim 2020 tarihleri arasinda Ozel Nisa Hastanesi Kadin Hastaliklar
ve Dogum Anabilim Dali'nda yapilmstir. Erken gebelik kayb1 olan 310 hasta ve saglikli kontrol grubu olarak 301 hasta olmak iizere
toplamda 611 hasta degerlendirildi. Gruplarin sosyodemografik verilerine ve tam kan sayimmu sonuglart hastane dosyalar1 ve bilgisayar
kayit sistemleri taranarak elde edildi.

Bulgular: Her iki grup arasinda RDW, PCT, Eosinofil ve NLR diizeylerinde agisindan istatistiksel olarak anlamli fark yoktu (tiimii i¢in
P>0,05). Erken gebelik kayipli grupta saglikli kontrol grubuna kiyasla WCB (P<0,001), hemoglobin (P=0,007), Nétrofil (P<0,001) ve
Lenfosit (P<0,001) degerleri daha diisik iken PLT (P=0,004), MPV (P<0,001), PDW (P=0,005), PLO (platelet lenfosit orani)
(P<0,001), ELO (eosinofil lenfosit orant) (P<0,001) ve ENO (eosinofil nétrofil oranlart) (P=0,004), degerleri istatistiksel olarak anlamlt
diizeyde yiiksek oldugu saptandi (P<0,05).

Sonug: PLT, MPV, PDW, PLO, ELO ve ENO erken gebelik kaybr ile giilii bir sekilde iliskiliydi. Ik trimesterde yapilan Tam kan
sayimindan den elde edilen trombosit ve alerji belirtecleri fetal kayiplar tahmin etmek igin kullanilabilecek ekonomik ve giivenli bir
yontemdir.

Anahtar kelimeler: Erken gebelik kaybi, Sistemik inflamasyon, inflamasyon belirtegleri, Trombosit aktivasyon belirtegleri, Alerji
belirtegleri
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Introduction

Early pregnancy loss is the absence of the embryo or
heartbeat in the gestational sac in the first trimester of pregnancy
[1]. Ten percent of all pregnancies result in early pregnancy loss.
A total of 80 % of pregnancy losses are detected within the first
twelve  gestational ~weeks [1,2]. Genetic, infectious,
endocrinologic, anatomical, and immunologic implantation
abnormalities are known causes in its etiology. The cause is
unknown in 40% of early pregnancy losses [3,4].

In the literature, it has been stated that systemic
inflammatory markers are important in pathogenesis [5]. The aim
of this study was to compare systemic inflammation markers
obtained from the complete blood counts (CBC) of pregnant
women in their first trimester, including white blood cell count
(WBC), hemoglobin (Hb), neutrophil, lymphocyte, platelet
distribution width (PDW), platelet count (PLT), mean platelet
volume (MPV), neutrophil to Ilymphocyte ratio (NLR),
eosinophil to lymphocyte ratio (ELR), platelet to lymphocyte
ratio (PLR), and eosinophil to neutrophil ratio (ENR), to predict
early pregnancy loss. All the above-mentioned markers are easy
to obtain and cost-effective [6,7]. They are used to predict
inflammatory diseases, complicated pregnancies, gynecological
cancers [8], ovarian hyperstimulation syndrome [9], early
ovarian failure [10], endometriosis [11], hyperemesis gravidarum
[12], gestational diabetes [13], preeclampsia [14], intrahepatic
pregnancy cholestasis [15] in numerous studies in the literature.

Materials and methods

The study was approved by Istanbul Medipol University
Clinical Research Ethics Committee and conducted in
accordance with the 1964 Helsinki Declaration and local
guidelines regarding studies with human participants. Written
approval was obtained from Private Nisa Hospital before the data
collection phase (Reference number: 10840098-772.02-E.58403
Date: 16/10/2020).

This retrospective case control study reviewed the data
of the pregnant patients who were followed up in Yenibosha
Private Nisa Hospital Maternity Outpatient Clinic between
January 1, 2017 and October 1, 2020, which were obtained from
the hospital files and hospital registry.

Patients between the ages of 18-35 years with
pregnancy losses in the first trimester were included in the study
group, while those within the same age range who gave live
births at >37 gestational weeks were included in the control
group.

Patients with insufficient data, multiple pregnancy, a
history of recurrent miscarriage or infertility, any other medical
conditions, known thrombophilia, complicated pregnancy, and
congenital uterine anomalies, smokers, along with those
requiring chronic drug treatment, were excluded from the study.

The study was based on chart review. Among 8937
patients, a total of 611 patients were evaluated in the present
study, including 310 patients with early pregnancy loss who met
the inclusion and exclusion criteria, and 301 patients as the
healthy control group.
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The medical data of the patients were examined, and the
age, gravida, parity, gestational week, Body Mass Index
(BMI=Weight (kg) Height? (m)) of the patients were recorded.

The basal complete blood count values of patients with
early pregnancy loss were obtained as they first visited our
clinic, when fetal heart beats were observed, and that of patients
who carried healthy pregnancies to term were obtained during
their first visit for routine pregnancy follow-up. The blood
samples were drawn into tripotassium ethylene diamine tetra
acetic acid (EDTA) tubes. All hematological parameters were
analyzed with a Beckman Coulter Blood Count Analyzer
(XT2000i, Sysmex, Osaka, Japan) 15 minutes after drawing
blood.

Statistical analysis

Numbers (n), percentages (%), mean, Standard
Deviation (SD), Standard Error (SE), median, Interquartile
Range (IQR), minimum (Min) and maximum (Max) values were
used in the analysis of the data. The fitness of the data to normal
distribution was tested with Kolmogorov-Smirnov Test. Mann
Whitney-U test was used to compare intergroup mean values.
ROC Analysis was performed to determine the cut-off values.
Statistical significance level was P<0.05. The data were analyzed
with SPSS 22.0 Statistical Package Program.

Results

The two groups were similar in terms of age, BMI,
gravida, and parity, and both groups were homogenous with
regards to these characteristics (P>0.05 for all) (Table 1).

Table 1: Demographic and clinical features

Variables Control group Early pregnancy loss group P-
(n=301) (n=310) value
Mean Median Min-Max Mean Median Min-Max
(SD) (SD)

Age (year) 31.96 32 17-40 32.29 33 17-42 0.478
(5.59) (5.15)

BMI (kg/m?) 28.43 28.04  22.04- 28.81 28.58  22.03- 0.418
(2.96) 40.15 (3.38) 40.15

Gravida(number) | 1.98 2 1-6 1.90 2 1-6 0.469
(0.99) (0.93)

Parity(number) | 0.98 1 0-5 0.90 1 0-5 0.445
(0.99) (0.92)

Mann-Whitney U, BMI: Body mass index

The comparison of laboratory results of the groups is
shown in Table 2. There were significant differences between the
groups in terms of WBC (P<0.001), hemoglobin (P=0.007), PLT
(P=0.004), MPV (P<0.001), PDW (P=0.005), neutrophil
(P<0.001) and lymphocyte (P<0.001) values. PLR (P<0.001),
ELR (P<0.001), and ENR (P=0.004) were significantly higher in
patients with early pregnancy loss.

The ROC analysis of the predictive performance of PLR
for early pregnancy loss is shown in Figure 1. The area under the
curve was 0.681 (0.022) (95% Confidence Interval (CI), 0.639-
0.723). The best PLR cut-off value was 113.71, with 68.1%
sensitivity, and 42.7% specificity for early pregnancy loss
prediction.

The ROC analysis of the predictive performance of ELR
for early pregnancy loss is presented in Figure 2. The area under
the curve was 0.591(0.023) (95% CI, 0.545-0.636). The best
ELR cut-off value was 0.04, with 59.0% sensitivity and 45.3%
specificity for early pregnancy loss prediction.

The ROC analysis of the predictive performance of
ENR for early pregnancy loss is shown in Figure 3. The area
under the curve was 0.567(0.023) (95% CI, 0.522-0.613). The
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best ENR cut-off value was 0.01, with 56.8% sensitivity, and
43.2% specificity for early pregnancy loss prediction.

Table 2: Laboratory values of the groups

Control group Early pregnancy loss group P-

Parameters (n=301) (n=310) value”
Mean Median Min- IQR Mean Median Min- IQR
(SD) Max (SD) Max

WBC(/mmsx105)|9.45  9.14  2.48- 330 8.38 7.89 0.16- 281 <0.001
(2.73) 27.40 (2.71) 21.60

HB(g/dL) 11.76 11.80 8.30- 1.60 11.96 12.10 8.00- 1.53 0.007
(1.18) 17.20 (1.24) 14.80

RDW(%) 1429 1340 3.20- 1.80 13.97 13.20 11.10- 2.50 0.051
(7.16) 134.00 (2.46) 32.30

PLT(/mm3x105) |230.24 222.00 91.00- 79.00 241.56 23550 13.10- 80.25 0.004
(65.90) 551.00 (61.68) 480.00

MPV(fL) 10.68 10.60 5.40- 1.50 10.17 10.20 0.80-  1.30 <0.001
(1.15) 14.80 (1.14) 13.20

PDW(%) 13.39 1290 8.50- 3.30 12.93 12.20 7.90- 3.93 0.005
(2.64) 24.70 (2.79) 22.30

PCT(%) 024 023 0.11- 0.08 0.24 0.24 0.07- 0.07 0511
(0.06) 0.50 (0.06) 0.47

N(x105/uL) 645 625 1.05- 272 595 546  2.26- 230 <0.001
(2.25) 18.03 (2.34) 18.50

L(x1035/uL) 2.18 213 0.31- 0.79 1.84 177 0.12- 0.67 <0.001
(0.71) 6.10 (0.57) 4.18

E(x105/uL) 0.09 0.07 0.00- 0.08 0.11 0.09 0.00- 0.10 0.065
(0.09) 0.78 (0.10) 0.75

NLR 331 290 0.89- 152 3.68 3.01 1.06- 168 0.141
(1.99) 21.32 (3.28) 48.00

PLR 115.25 106.94 36.80- 49.39 145.72 132.34 6.52-  54.16 <0.001
(52.48) 606.45 (102.50) 1700.00

ELR 0.05 0.04 0.00- 0.04 0.06 0.05 0.00- 0.05 <0.001
(0.05) 0.48 (0.09) 1.31

ENR 0.02 0.01  0.00- 0.02 0.02 0.06  0.00- 0.02 0.004
(0.02) 0.08 (0.02) 0.16

“Mann-Whitney U, HB: Hemoglobin, WBC: white blood cell count, RDW: red cell distribution width, PLT:
platelet, PDW: count platelet distribution width, MPV: mean platelet volume, PCT: plateletcrit, N:
Neutrophil, L: Lymphocyte, E: Eosinophil, NLR (Neutrophil/Lymphocyte), PLR: PLT / Lymphocyte, ELR:
Eosinophil / Lymphocyte, ENR: Eosinophil / Neutrophil
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Figure 1: ROC analysis performed to examine the role of PLR in preedicting early pregnancy
loss (AUC=0.681, P<0.001).

ROC Curve

10

o
=]
1

Sensitivity

o
=
1

0,24

oo T T T T
00 02 04 06 08 10

1 - Specificity
Diagonal segments are produced by ties

Figure 2: ROC analysis performed to examine the role of ELR in predicting early pregnancy
loss (AUC=0.591 (0.023), P<0.001)
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Figure 3: ROC analysis performed to examine the role of ENR in predicting early pregnancy
loss (AUC=0.567 (0.023), P=0.004).

Discussion

The implantation of the embryo into the endometrium
depends on the harmonious interaction between the placenta,
fetus, and maternal circulation [16]. An imbalance between the
physiological regulation of immune response, physiologically
increased inflammation and the semi-allogenic fetus during
pregnancy may result in spontaneous or recurrent miscarriage,
preeclampsia, premature birth, and intrauterine growth restriction
[17,18].

Many studies show that maternal circulation is
responsible for the immune mechanism, and the pathogenesis of
early pregnancy loss includes oxidative inflammation caused by
thrombosis [18,19]. MPV, PDW, and PCT are considered
platelet activation markers. Large platelets with high MPV
values decrease placental perfusion, leading to pregnancy loss
[18,20]. Platelets also have roles in strong immune modulation.
In the study of Aynioglu et al. [21], PLT, PCT and RDW were
significantly higher in patients with pregnancy loss. In this study,
we found that PLT, MPV, PDW levels were higher in the early
pregnancy loss group.

Based on increased immune response, neutrophils
increase, and lymphocytes decrease in number. NLR is an
important marker in the diagnosis of inflammatory diseases. It
increases in many inflammatory diseases like Hyperemesis
gravidarum [12], gestational diabetes [13], preeclampsia [14],
intrahepatic pregnancy cholestasis [15], and in complicated
pregnancies. In the literature, there were a small number of
studies in which NRL was evaluated in early preghancy loss,
reporting differing results. In the studies conducted by Oglak et
al. [6] to evaluate 285 patients, NLR was higher in patients with
early pregnancy loss than in healthy controls' and no statistical
difference was detected in other studies [7,22]. In this study, we
found that NLR values were similar among the two groups.

In recent years, PLR was reported to predict chronic
inflammatory diseases and malignancies, in addition to
thromboembolic diseases [23,24]. It was researched in early
membrane rupture, preeclampsia, gestational diabetes, and
pancreatitis [14,25,26]. Platelet activation and elevated PLR
values cause damage, especially to the endothelia of spiral
arterioles, and thrombosis and impaired implantation ensue [27].
There are a few studies in which high PLR values were detected
in early pregnancy loss [6,7]. In the study of Ata et al. [7], AUC
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was 0.686 for PLR in EPL (P<0.001), with a sensitivity and
specificity of 78% and 50%, respectively at >115.41 threshold.
Similarly, in this study, we found that PLR values were higher in
early pregnancy loss. In EPL group, the PLR cut-off value was
113.71. Any value above this had 68.1% sensitivity and 42.7%
specificity for the prediction of miscarriage (Area Under Curve:
0.681 (0.022), 95% Confidence Interval (Cl): 0.639-0.723).

Eosinophil, Eosinophil to Neutrophil Ratio (ENR) and
Eosinophil to Lymphocyte Ratio (ELR) values, which can be
easily calculated with CBC, are hematological allergy markers.
Among the causes of eosinophilia (high number of eosinophils)
are allergies, parasitic infections, leukemia, and polyarthritis
nodosa autoimmune disease [28]. Eosinopenia does not have any
specific cause, 0% eosinophil is considered normal [29].
Eosinophil decreases physiologically with gestational age [30].
Allergic markers were evaluated in preeclampsia in a small
number of studies [31,32]. However, there is no study that
evaluates allergic markers in early pregnancy loss. In this study,
ELR and ENR values were higher at statistically significant
levels in the EPL group compared to the healthy controls. In the
EPL group, the cut-off value of ELR was 0.04, with 59.0%
sensitivity and 45.3% specificity for early pregnancy loss
prediction. The ENR cut-off value was 0.01 and had 56.8%
sensitivity and 43.2% specificity.

As a major strength, this is the first study which
evaluates almost all inflammation markers obtained from CBC,
such as neutrophils, lymphocytes, NLR, PLR, thrombocyte
activation markers such as PLT, MPV, PDW, and allergy
markers such as ELR and ENR in the prediction of early
pregnancy loss. The limitations of this study include the use of a
retrospective design, small sample size, and the lack of
generalizability of data.

Conclusion

PLR, MPV, PDW, ELR, ENR values are cheap and
easily obtainable markers in predicting early pregnancy loss.
Further randomized, prospective, controlled trials with high
number of subjects are warranted to evaluate allergy markers
together with inflammatory markers.
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Abstract

Aim: In acute arterial occlusion, there is a sudden blockage of blood flow to the extremity, threatening its viability. Early/emergency
intervention is required to eliminate the risk of amputation, but some of these cases receive a delayed diagnosis. The aim of this study is
to evaluate the influence of surgical timing on the incidence of amputation and other factors affecting the risk of extremity loss.
Methods: A total of 154 patients who underwent thromboembolectomy were analyzed. The patients were categorized into three groups,
as follows: Group 1 included patients with symptoms present for less than 12 hours, Group 2 comprised those with symptoms present
for more than 12 hours but less than one week, and Group 3 included patients with symptoms present for more than one week. The
groups were evaluated in terms of amputation and mortality.

Results: The incidence of amputation was significantly lower in Group 1 compared to the other two groups (P<0.05), and similar
between Groups 2 and 3. In-hospital mortality did not significantly differ between the groups. When categorical and continuous
variables were evaluated, a significant relationship was found between the risk of amputation and increasing age, female gender,
diabetes, and iliac occlusion (P<0.05). The risk of in-hospital mortality was higher in females and in cases with cardiac arrhythmia
(P<0.05).

Conclusion: Early surgical embolectomy is more successful in limb salvage. The risk of amputation is increased in diabetics, females,
the elderly, and in proximal arterial occlusion.

Keywords: Amputation, Balloon embolectomy, Acute arterial occlusion

Oz

Amag: Akut arter tikanikligi, ekstremite canliligni tehdit eden ani bir ekstremite kan akimmin tikanmasi durumudur. Akut arter
tikanikhiginda, ampiitasyon riskini ortadan kaldirmak i¢in erken / acil miidahale gerekir, ancak bu vakalardan bazilarinda tani
gecikmistir. Bu galigmanin amaci, cerrahi zamanlamanin amputasyon insidansina etkisini ve ekstremite kaybi riskini etkileyen diger
faktorleri degerlendirmektir.

Yontemler: Tromboembolektomi uygulanan 154 hasta incelendi. Hastalar ii¢ gruba ayrildi: Grup 1: semptomlar 12 saatten daha kisa
stireli, Grup 2: semptomlar 12 saatten fazla ancak bir haftadan kisa siireli, Grup 3: semptomlar bir haftadan daha uzun siireli. Gruplar ve
kohort ampiitasyon ve mortaliteye gore degerlendirildi.

Bulgular: Grup 1'de amputasyon insidans1 diger iki gruba gére anlamli olarak daha diisiiktii (P<0.05). Ancak; Grup 2 ve Grup 3 arasinda
amputasyon insidansi farkli bulunmadi. Hastane i¢i mortalite insidanslar1 da gruplar arasinda istatistiksel olarak farkli degildi. Kategorik
ve stirekli degiskenler degerlendirildiginde, ampiitasyon riski ile artan yas, kadin cinsiyet, diyabet ve iliak okliizyon arasinda anlaml
iligki bulundu (P<0,05). Kadinlarda ve kardiyak aritmi bulunan olgularda hastane i¢i mortalite riski daha yiiksek bulundu (P<0,05).
Sonug: Erken cerrahi embolektomi, uzuv kurtarmada daha basarilidir. Diyabetiklerde, kadinlarda, yaslilarda ve proksimal arter
tikamkliginda amputasyon riski artmaktadir.

Anahtar kelimeler: Amputasyon, Balon embolektomi, Akut arter tikaniklig

intervention: A retrospective cohort study. J Surg Med. 2020;4(12):1124-1127.
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Introduction

Acute arterial occlusion (AAQO), one of the most serious
conditions threatening the limb and the life of the patient, occurs
due to a sudden decrease in blood supply to the extremity [1].
The diagnosis and evaluation of AAO, a major emergency
vascular pathology faced by vascular surgeons, is based on
clinical examination, and errors in diagnosis can lead to the loss
of the limb or even the death of the patient. Amputation and
mortality rates are 8-15%, 15-40%, respectively, despite early
diagnosis and treatment [2]. Acute occlusion can occur with
some pathologies in which blood flow is completely ceased. In
most of these cases, embolism and thrombus constitute the
etiology; however, peripheral vascular dissection, thrombophilic
conditions, graft thrombosis, and trauma may also lead to this
pathology. Clinically, it manifests by pain, pallor, pulselessness,
poikilothermia, paresthesia and paralysis ('6 Ps' finding) [3]. In
early stages, the extremity is cold and pale due to the rapid
decrease of blood flow. If arterial flow cannot be achieved,
neuromuscular ischemia-mediated paresthesia and paralysis
develop. Early diagnosis and treatment are critical after ischemia
for preserving the viability of the extremity [4]. Although there
are newer endovascular techniques such as pharmacologic
thrombolysis, percutaneous aspiration thrombectomy (PAT), and
percutaneous mechanical thrombectomy (PMT) for the
reconstruction of the arterial flow, catheter embolectomy is still a
good option, especially in proximal lesions [5]. Today, it is still
used by many vascular surgeons as a prompt treatment option.
The critical period for surgical correction is twelve hours after
the onset of ischemia. However, complaints up to 14 days from
the onset of symptoms are considered acute [4,6].

It is unclear whether thromboembolectomy operations
performed in delayed cases in acute arterial occlusion are
effective in preventing limb loss. In this study, we evaluated the
effect of surgical timing on amputation risk with regards to the
onset of symptoms in patients who  underwent
thromboembolectomy.

Materials and methods

Patients, procedure, and study design

This retrospective clinical study design and protocol
were approved by Aydin Adnan Menderes University Faculty of
Medicine  Non-Interventional  Clinical Research  Ethics
Committee  (approval  number:  53043469-050.04.04 /
05.07.2018) and performed in Aydin Adnan Menderes
University Faculty of Medicine, Cardiovascular Surgery, Turkey.
All procedures in this study were carried out in accordance with
the Helsinki Declaration. Patients who underwent surgical
thromboembolectomy for symptomatic arterial occlusion
between January 2010 and December 2018 were reviewed.
Patients' demographic and clinical characteristics, diagnosis and
treatment methods were collected retrospectively from hospital
records. The diagnosis of acute arterial occlusion was based on
physical examination and arterial imaging (Doppler
ultrasonography, computed tomography, or magnetic resonance)
at the time of admission. Patients with trauma, previous bypass
graft or stent thrombosis, those treated with endovascular
techniques, those who had symptoms for more than 14 days and
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underwent further revascularization after thromboembolectomy
were excluded from the study. Clinical evaluation of the selected
patients was made according to the Rutherford classification and
class 3 patients who were not eligible for revascularization were
also excluded from the study (Table 1) [7].

Table 1: The Rutherford classification of acute limb ischemia

Category Description Capillary Muscle Sensory Doppler signals
return paralysis loss Arterial  Venous

1. Not immediately  Intact None None Audible  Audible

Viable threatened

2a. Salvageable if Intact/slow  None Partial Inaudible Audible

Threatened | promptly treated

2b. Salvageable if Slow/absent  Partial Partial / Inaudible  Audible

Threatened | immediately complete

treated
3. Primary Absent Complete tense Inaudible Inaudible
Irreversible | amputation staining compartment

A total of 154 patients were included in the study and
categorized into three groups according to the time from the
onset symptoms until surgery as follows: Group 1 included
patients who had symptoms for less than 12 hours, Group 2
comprised those with symptoms present for more than 12 hours
but less than one week, and in Group 3 were patients whose
symptoms were present for more than one week. Preoperative
data such as age, gender, presence of hypertension, diabetes
mellitus, dyslipidemia, coronary artery disease, peripheral artery
disease, atrial fibrillation, and malignancy, along with smoking
habits, were evaluated. Whether it was a proximal (iliac artery or
superficial femoral artery) or a distal embolism (popliteal artery
or trifurcation arteries) was noted. The primary endpoints of the
study were the amputation of the limb or mortality within 30
days of embolectomy. Postoperative revision and neurological
complications were considered secondary endpoints.

Surgical procedure

After the diagnosis of acute limb ischemia, patients
were transferred to the operating room, and the operation began
under local anesthesia. The main femoral artery and its branches
were reached through an oblique incision made in the inguinal
region. The arterial tree of the patients was carefully examined,
and a transverse arteriotomy was performed from the non-
calcified location of the main femoral artery. The procedure
continued until the thromboembolic material was removed using
Fogarty catheters of various lengths. Arteriotomy was closed
using 5/0-7/0 polypropylene suture material in accordance with
vessel diameter and quality. All patients were anticoagulated
with heparin during the operation and afterwards and followed
up with activated coagulation time (180-300). Amputations were
noted regardless of whether they were major or minor and
performed by the orthopedist.

Statistical analysis

Statistical analysis was performed using SPSS 18.0
(SPSS Inc. Chicago, IL, USA) package program. The normality
of distribution was evaluated with Shapiro Wilk and Levene's
Tests. Continuous variables were presented as mean and standard
deviation and evaluated by t-test in independent groups.
Categorical variables were evaluated with Fisher's Exact Test
and Chi-Square test. Post hoc chi-square analysis was performed
to determine from which groups the difference originated. In
case the conditions were not met, "Bonferroni correction" was
applied. A P-value of <0.05 was considered significant.
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Results

The demographic characteristics of the groups are
shown as percentages. A total of 154 patients, 97 men, and 57
women were included in the study (Table 2). The patients who
underwent amputation and those who did not were significantly
different in terms of age, gender, diabetes, symptoms, and level
of obstruction (P<0.05) (Table 3).

Table 2: Demographic variables of groups

Group 1 Group 2 Group 3

(n: 64, %41.6)  (n: 52, %33.8)  (n: 38, %24.7)
Age, mean (SD) 67.1(13.9) 72.4(11.2) 79.6 (8.7)
Gender (Male, %) 44/68.8 28/53.8 25/65.8
Hypertension (n, %) 8/12.5 13/25.0 6/15.8
DMT2 (n, %) 16/25.0 16/30.8 5/13.2
Dyslipidemia (n, %) 10/15.6 37/71.1 28/73.6
Coronary artery disease (n, %) 16/25.0 15/29.4 15/39.5
COPD (n, %) 9/14.1 7/13.5 10/16.9
Smoking (n, %) 34/53.1 21/40.4 19/50.0
Atrial fibrillation (n, %) 8/12.5 6/11.5 10/26.3
Peripheral artery disease (n, %) | 14/21.9 10/19.2 6/15.8
CKD (n, %) 5/7.8 477 4/10.5
Malignancy (n, %) 2/3.1 8/15.4 4/10.5

DMT2: Diabetes Mellitus type 2, COPD: Chronic obstructive pulmonary disease, CKD: Chronic kidney
disease

Table 3: Evaluation of categorical variables according to the presence of amputation

Non-Amputation ~ Amputation P-value
n (%)* n (%)*

Age, mean (SD) 70.69 (12.55) 72.33(13.02)  0.011"**

Gender Female 41 (33.1) 16 (53.3) 0.039%
Male 83 (66.9) 14 (46.7)

Diabetes N 103 (83.1) 15 (50.0) 0.0001237**
Y 21 (16.9) 15 (50.0)

Arrhythmia N 105 (84.7) 25 (83.3) 0.786%
Y 19 (15.3) 5(16.7)

CAD N 86 (69.4) 22 (73.3) 0.6697
Y 38 (30.6) 8(26.7)

Smoking N 66 (53.2) 24 (80.0) 0.0807
v 58 (46.8) 6 (20.0)

COPD N 104 (83.9) 24 (80.0) 0.6127F
Y 20 (16.1) 6 (20.0)

CKD N 116 (93.5) 25 (83.3) 0.134%
Y 8(6.5) 5(16.7)

Symptom N 99 (79.8) 17 (56.7) 0.008F**
Y 25 (20.2) 13 (43.3)

Hematoma N 115 (92.7) 27 (90.0) 0.703%
Y 9(7.3) 3(10.0)

Revision N 116 (93.5) 28 (93.3) 13
Y 8(6.5) 2(6.7)

Hyperlipidemia N 96 (77.4) 26 (86.7) 0.263F
Y 28 (22.6) 4(13.3)

Malignity N 115 (92.7) 25 (83.3) 0.150%
Y 9(7.3) 5(16.7)

Death N 117 (94.4) 27 (90.0) 0.410%
Y 7(5.6) 3(10.0)

Nerve injury N 113 (91.1) 23 (76.7) 0.051
Y 11 (8.9) 7(23.3)

Obstruction level | lliac 74 (59.7 12 (40.0) 0.0027**
Popliteal 43 (34.7) 10 (33.3)
Infra popliteal 7 (5.6) 8(26.7)

Total 124 (100) 30 (100)

CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CKD: Chronic kidney
disease, p Independent groups T test, x Column percentages are calculated, T Pearson Chi-Square Test, I
Fisher Exact Chi-Square Test, ** P<0.05

Gender and arrhythmia were significantly different
between survivors and non-survivors (P<0.05) (Table 4). The
three groups were different regarding amputation (P=0.05), and
a significant difference was found between Groups 1 and 2, and
Groups 1 and 3, while Groups 2 and 3 were similar (P<0.05)
(Table 5). All three groups were similar in terms of mortality
(P=0.134) (Table 5).
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Table 4: Evaluation of categorical variables according to the presence of death
Death no Death yes ~ P-value
n (%) n (%)

Gender Female 50 (34.7) 7(70.0) 0.0391**
Male 94 (65.3)  3(30.0)

Diabetes N 110 (76.4)  8(80.0) 1%
Y 34(236)  2(20.0)

Arrhythmia N 124 (86.1) 6 (60.0) 0.05%**
Y 20(13.9) 4 (40.0)

CAD N 104 (72.2) 4 (40.0) 0.066%
Y 40 (27.8) 6 (60.0)

Smoking N 81 (56.3) 9(90.0) 0.046%
Y 63(43.8)  1(10.0)

COPD N 121 (84.0) 7 (70.0) 0.374%
Y 23 (16.0) 3(30.0)

CKD N 132 (91.7) 9 (90.0) 0.598%
Y 12 (8.3) 1(10.0)

Symptom N 109 (75.7) 7 (70.0) 0.709%
Y 35(24.3) 3(30.0)

Hematoma N 133(92.4)  9(90.0) 0.567%
Y 11 (7.6) 1(10.0)

Revision N 136 (94.4) 8 (80.0) 0.129%
Y 8 (5.6) 2(20.0)

Hyperlipidemia N 116 (80.6) 6 (60) 0.218%
Y 28 (19.4) 4 (40)

Malignity N 131(91.0) 9 (90.0) 1%
Y 13 (9.0) 1(10.0)

Amputation N 117 (81.3) 7 (70.0) 0.411%
Y 27 (18.8) 3(30.0)

Nerve injury N 129 (89.6) 7 (70.0) 0.095%
Y 15 (10.4) 3(30.0)

Obstruction level | lliac 80 (55.6) 6 (60.0) -
Popliteal 49 (34.0) 4 (40.0)
Infra popliteal 15 (10.4) 0(0.0)

Total 124 (100) 30 (100)

CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CKD: Chronic kidney
disease, { Fisher Exact Chi-Square Test, **P<0. 05

Table 5: Relationship between amputation, death and groups

Amputationno ~ Amputation yes  P-value
n (%)x n (%)x
Group1l | 57(89.1) 7(10.9) 0.005"*
Group 2 | 43 (41.9) 9 (10.1)
Group 3 | 24 (63.2) 14 (36.8)
Death no Death yes
n (%) n (%)
Group 1 | 62(96.9) 2(3.1) 0.134*
Group 2 | 49(94.2) 3(5.8)
Group 3 | 33(86.8) 5(13.2)

Compared to Group 2 and Group 3, § Fisher Exact Chi-Square Test, * P<0.05

Discussion

Despite the advances in surgical and endovascular
invasive procedures, the risk of amputation and mortality remain
high in patients with acute arterial obstruction [8]. Although
amputation in these cases is mostly due to late admission, its
relationship with time is controversial. The longer the duration of
ischemia symptoms, the worse the extremity viability. As
expected, we found that the amputation rate was significantly
higher in patients who underwent delayed interventions. In our
opinion, the main reasons of amputation were clinical and
demographic features, such as age, gender, diabetes, symptoms,
and obstruction level, as well as delayed admission.

Acute artery occlusion affects approximately 2 in 2000
people per year. These patients have a higher risk for major
cardiovascular events than others [4]. From this point, it is a
socioeconomic health problem which affects the patients and
their relatives. The primary goal must be to the prevention of
limb loss and survival of patients [9]. After an acute ischemic
attack, most patients are treated with appropriate treatment after
admission to the hospital. Delay in the time of admission may
lead to a delay in diagnosis and treatment. In a study of 103
patients retrospectively analyzed by Gulmen [10], it was
emphasized that the first twelve hours are important to save the
extremity in patients with acute arterial occlusion. In this study,
in terms of recovery of the limb, similar results were found
among patients whose admission time did not exceed twelve
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hours and our study groups, which we evaluated twelve hours
and one week after onset of symptoms. However, no statistical
difference was found in the evaluation between the two delayed
groups. Thromboembolectomy surgery can provide limb
viability even in patients who have passed the twelve hours
threshold after symptom onset. However, this success rate is
significantly reduced in delayed patients. Collateral circulation
that starts minutes after ischemia protects the limb during acute
artery occlusion. Diagnosis may be delayed in patients who do
not feel pain due to this limited blood flow. However, if the
vascular bed is not healthy enough to maintain adequate blood
flow, despite collateral circulation, high amputation and
mortality risk may be encountered. The high amputation rate in
delayed cases suggests that collateral circulation increases pain
resistance but leads to late diagnosis.

We observed that the amputation rate increased
depending on gender, diabetes, and increasing age. This may be
due to the association of increased diabetes incidence with
increasing age. The amputation rate increased approximately 5
times among diabetic patients compared to the non-diabetic
population. Carmona et al. [11] found a 10-fold amputation risk
in patients with diabetes. In the review of Narres et al. [12]
including 19 studies, the amputation rate was high in diabetic
patients and male individuals. The lower incidence in this study
may be due to increasing endovascular developments and
surgical techniques in recent years and improvement in the
treatment planning of diabetic patients.

The early mortality rate in acute lower limb obstruction
is between 3.6-30% [13,14]. However, long-term mortality rates
are mostly investigated. In our study, mortality was
approximately 19 percent and is in line with the literature [15],
but low compared to older studies [16]. The reason for this may
be the improvement in surgical materials and techniques. When
the factors affecting mortality are examined, female gender and
arrhythmia come to the fore. Hussain et al. [17] found more risks
in men in their population-based study, in which early mortality
was not studied. This suggests that patient groups may be
affected by their demographic characteristics. We obtained
similar mortality results among our study groups. However, this
result should be evaluated carefully since early mortality results
do not reflect long-term mortality outcomes.

Limitations

This study has several limitations. First, this is a
retrospective single-center cohort study therefore it is difficult to
interpret results to advocate recommendations that could be
applicable in routine clinical practice. The sample size in the
current study is also too small for extrapolation of definite
judgments regarding the factors affecting mortality. We think
that further, multi-center, prospective trials may aid in
enlightening the effect of surgical timing on limb salvage and
mortality in acute arterial occlusions.

Conclusions

Surgical treatment can be performed in delayed cases
with lower extremity arterial occlusion for limb viability.
However, the risk of amputation increases as the time from the
onset of initial symptoms —which is pain in most cases- until
surgical thromboembolectomy increases. The risk of mortality is
high in acute arterial occlusions and we did not observe any
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effects of an early thromboembolectomy on in-hospital mortality
in this cohort. We observed that the risk of amputation is
increased in diabetics, females, the elderly, and in proximal
occlusions; however, we think that further prospective, multi-
center studies with a higher number of patients are needed to
determine the risk of amputation in acute arterial occlusion.

References

1. Obara H, Matsubara K, Kitagawa Y. Acute Limb Ischemia. Ann Vasc Dis. 2018;11:443-8.

2. Hage AN, McDevitt JL, Chick JFB, Vadlamudi V. Acute Limb Ischemia Therapies: When and How
to Treat Endovascularly. Semin Intervent Radiol. 2018;35:453-60.

3. PRATT GH. Arterial varices; a syndrome. Am J Surg. 1949;77:456-60.

4. Olinic DM, Stanek A, Tataru DA, Homorodean C, Olinic M. Acute Limb Ischemia: An Update on
Diagnosis and Management. J Clin Med. 2019;8:1215.

5. Moon HG, Cho SC, Jeong SW, Lee GI, Jo YE, Youn B, et al. Early versus late thrombolysis in acute
arterial occlusion of lower extremity. Int J Cardiol. 2017;228:86-9.

6. Acar RD, Sahin M, Kirma C. One of the most urgent vascular circumstances: Acute limb ischemia.
SAGE Open Med. 2013;1:2050312113516110.

7. McNally MM, Univers J. Acute Limb Ischemia. Surg Clin North Am. 2018 ;98:1081-96.

8. Lind B, Morcos O, Ferral H, Chen A, Aquisto T, Lee S, Lee CJ. Endovascular Strategies in the
Management of Acute Limb Ischemia. Vasc Specialist Int. 2019 Mar;35:4-9.

9. Farber A, Eberhardt RT. The Current State of Critical Limb Ischemia: A Systematic Review. JAMA
Surg. 2016;151:1070-7.

10.Giilmen $. Akut arter tikaniklarinnda mortaliteye eslik eden faktorler. SDU Tip Fakiiltesi Dergisi.
2009;15:12-6.

11.Carmona GA, Hoffmeyer P, Herrmann FR, Vaucher J, Tschopp O, Lacraz A, et al. Major lower limb
amputations in the elderly observed over ten years: the role of diabetes and peripheral arterial disease.
Diabetes Metab. 2005;31:449-54.

12.Narres M, Kvitkina T, Claessen H, Droste S, Schuster B, Morbach S, Riimenapf G, Van Acker K, Icks
A. Incidence of lower extremity amputations in the diabetic compared with the non-diabetic
population: A systematic review. PLoS One. 2017;12:e0182081.

13.Clason AE, Stonebridge PA, Duncan AJ, Nolan B, Jenkins AM, Ruckley CV. Morbidity and mortality
in acute lower limb ischaemia: a 5-year review. Eur J Vasc Surg. 1989;3:339-43.

14.Liang S, Zhou L, Ye K, Lu X. Limb Salvage after Percutaneous Mechanical Thrombectomy in
Patients with Acute Lower Limb Ischemia: A Retrospective Analysis from Two Institutions Ann Vasc
Surg. 2019;58:151-9.

15.Demir D, Kahraman N. Outcomes of intravenous thrombolytic and adjuvant surgery in acute limb
ischemia: Review of 23 patients. J Surg Med. 2019;3(2):172-5.

16.Strom JA, Bernhard VM, Towne JB. Acute Limb Ischemia Following Aortic Reconstruction: A
Preventable Cause of Increased Mortality. Arch Surg. 1984;119:470-3.

17.Hussain MA, Lindsay TF, Mamdani M, Wang X, Verma S, Al-Omran M. Sex Differences in the
outcomes of peripheral arterial disease: a population-based cohort study. CMAJ Open. 2016;4:E124-
31

This paper has been checked for language accuracy by JOSAM editors.
The National Library of Medicine (NLM) citation style guide has been used in this paper.

Page/Sayfa|1127v



J Surg Med. 2020;4(12):1128-1132.
DOI: 10.28982/josam. 778883

Research article
Arastirma makalesi

Journal of Surgery and Medicine

e-ISSN=2602-2079

Evaluation of the relationship between non-alcoholic fatty liver
disease and serum c-peptide, c-peptide to glucose and c-peptide to
HbALC ratio in obese children

Obez cocuklarda alkolsiiz yagh karaciger hastaligi ile serum c-peptit, c-peptit-glikoz ve c-peptit-HbA1C oram arasindaki

iliskinin degerlendirilmesi

Fatma Demirbas *, Goniil Caltepe !, Atakan Comba *, Hasan Abbasguliyev 2, Ayhan Gazi Kalayc1 *

! Ondokuz Mayis University, Faculty of
Medicine, Department of Pediatric
Gastroenterology, Hepatology and Nutrition,
Samsun, Turkey
20Ondokuz Mays University, Faculty of
Medicine, Samsun, Turkey

ORCID ID of the author(s)

FD: 0000-0003-1788-2559
GC: 0000-0001-8525-6352
AC: 0000-0002-8576-9550
HA: 0000-0002-1055-0925
AGK: 0000-0003-2104-6801

Corresponding author/Sorumlu yazar:

Fatma Demirbas

Address/Adres: Ondokuz Mayis Universitesi Tip

Fakiiltesi, Cocuk Gastroenteroloji ve Hepatoloji

ve Beslenme Anabilim Dali, Kurupelit, Samsun,
55200, Tiirkiye

E-mail: fatmademirbas81@hotmail.com
[}

Ethics Committee Approval: The study was
approved by the Ethics Committee of Ondokuz
Mayis University on 01.03.2019 (Clinical
research ethics committee decision number:
2019/192). All procedures in this study involving
human participants were performed in accordance
with the 1964 Helsinki Declaration and its later
amendments.

Etik Kurul Onay1: Calisma 01.03.2019 tarihinde
Ondokuz May1s Universitesi Etik Kurulu
tarafindan onayland1 (Klinik arastirma etik kurul
karar no: 2019/192). insan katilimeilarm katildigt
caligmalardaki tiim prosediirler, 1964 Helsinki
Deklarasyonu ve daha sonra yapilan degisiklikler
uyarinca gergeklestirilmistir.

0
Conflict of Interest: No conflict of interest was
declared by the authors.

Cikar Catigmasi: Yazarlar ¢ikar ¢atigmasi
bildirmemislerdir.

0
Financial Disclosure: The authors declared that
this study has received no financial support.
Finansal Destek: Yazarlar bu ¢aligma igin finansal
destek almadiklarini beyan etmislerdir.

)

Published: 12/30/2020
Yayn Tarihi: 30.12.2020

Copyright © 2020 The Author(s)
Published by JOSAM

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC
BY-NC-ND 4.0) where it is permissible to download, share, remix,
transform, and buildup the work provided it is properly cited. The work
cannot be used commercially without permission from the journal.

Abstract

Aim: Obesity-related complications such as metabolic syndrome, insulin resistance and non-alcoholic fatty liver disease (NAFLD) have
increased in childhood. The aim of this study is to investigate the fasting c-peptide, c-peptide to glucose and c-peptide to HbA1C ratios
in obese children with NAFLD.

Methods: This case-control study was conducted from August through November 2018. A total of 60 obese children, 40 with and 20
without NAFLD, were included in the study. Patients with BMI > 2 z-score were considered obese. The ultrasonographic characteristics
of NAFLD were identified with liver contrast and brightness in echogenicity. Serum fasting c-peptide levels of patients were compared.
Results: Of the 60 patients included in the study, 37 (61.7%) were male and the mean age was 11.9 (2.9) years. The mean ALT, weight
BMI, waist circumference, waist to height ratio, serum c-peptide, fasting c-peptide to glucose ratio, fasting c-peptide to HbA1C ratio
and insulin levels were considerably higher in patients with NAFLD (P<0.05 for each). When the c-peptide levels of all the patients was
evaluated by ROC analysis, the area under the curve in patients with NAFLD was 0.70 (95% CL: 0.725-0.955) and the c-peptide cut off
value was 2.62 ng/ml (sensitivity 60%, specificity 75%, P=0.011). Logistic regression analysis results showed that the risk of NAFLD
was significantly higher in obese children with c-peptide levels greater than 2.62 ng/ml (OR: 4.52 95% ClI: 1.65-3.25) (P<0.001).
Conclusion: In our study, a significant relationship was found between NAFLD and serum c-peptide level, c-peptide to glucose and c-
peptide to HbALC ratios. Even though BMI, waist circumference, waist to height ratio, HbAlc and insulin are better parameters in
determining insulin resistance in NAFLD patients, c-peptide can be used as an inexpensive method for screening.

Keywords: Childhood, C-peptide, C-peptide to glucose ratio, C-peptide to HbALC ratio, Non-alcoholic fatty liver disease, Obesity

Oz

Amag: Obeziteye bagli goriilen metabolik sendrom, insulin direnci ve non-alkolik yagli karaciger hastaligi (NAYKH)gibi
komplikasyonlar ¢ocukluk ¢aginda da siklig1 giderek artmaktadir. Bu galismanin amaci, NAYKH ile iliskili obez ¢ocuklarda aglik c-
peptit, c-peptit-glukoz ve c-peptit-HbA1C oranlarini arastirmaktir.

Yontemler: Bu vaka-kontrol galismasi Agustos-Kasim 2018 arasinda gergeklestirildi. Caligmaya 40" NAYKH ile iliskili ve 20'si
NAYKH olmayan toplam 60 obez gocuk alindi. VKI> 2 z-skoru olan hastalar obez olarak kabul edildi. NAYKH’nin ultrasonografik
ozellikleri, karaciger kontrast1 ve ekojenitede parlaklik olarak tanimlandi. Hastalarin serum aglik c-peptit diizeyleri karsilastirildi.
Bulgular: Caligmaya dahil edilen 60 hastanin 37'si (%61,7) erkekti ve ortalama yas 11,9 (2,9) yildi. NAYKH'li hastalarda ortalama ALT,
agirhk, BMIL, bel cevresi, bel ¢evresi-boy orani, serum c-peptit, aglik c-peptit-glikoz orani, aglik c-peptit-HbA1C orani ve insiilin
seviyeleri, NAYKH olmayan obez ¢ocuklara gore anlamli olarak daha yiiksekti. (her biri igin P<0,05).

Biitiin hastalar i¢inde ROC analizi ile degerlendirildiginde, NAYKH’li hastalar i¢in egri altindaki alan 0,70 (%95 CI: 0,725-0,955) ve ¢
peptit kesme degeri 2,62 ng / ml (duyarlilik %60, 6zgillik %75, P=0,011) idi. Lojistik regresyon analizi ile, c-peptit seviyesi 2.62 ng /
ml'den yiiksek olan obez ¢ocuklarda NAYKH riski anlamli derecede daha yiiksekti (OR: 4,52 %95 CI: 1,65-3,25) (P<0,001).

Sonug: Bu caligmada, NAYKH ile serum c-peptit diizeyi, c-peptit-glukoz ve c-peptit-HbA1C oranlari arasinda anlamli bir iligki
bulunmustur. NAYKH hastalarinda insiilin direncini belirlemede BMI, bel gevresi, bel-boy orani, HbAlc ve insiilin daha iyi standart
parametreler olsa da, c-peptit tarama igin pahali olmayan bir yontem olarak kullanilabilir.

Anahtar kelimeler: Cocukluk ¢ag1, C-peptit, C-peptit-glikoz orani, C-peptit-HbA1C orani non-alkolik yagli karaciger hastaligi, Obezite

peptide, c-peptide to glucose and c-peptide to HbALC ratio in obese children. J Surg Med. 2020;4(12):1128-1132.
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Introduction

Obesity is a common public health problem among non-
communicable diseases worldwide. Comorbidities such as
glucose intolerance, hypertension, dyslipidemia, non-alcoholic
fatty liver disease (NAFLD) and ischemic heart disease are
associated with obesity [1]. Obesity-related NAFLD is the most
common cause of chronic liver disease in children in developed
countries. NAFLD is characterized by excessive fat
accumulation in hepatocytes and covers a wide spectrum of
diseases ranging from simple non-alcoholic fatty liver (NAFL)
disease to non-alcoholic steatohepatitis (NASH), cirrhosis and
end stage liver disease [2].

The prevalence of NAFLD in childhood is about 7%
and may reach 34% among obese children [3]. Recently, a meta-
analysis showed that the global prevalence of NAFLD is 25.24%
with the highest prevalence in the Middle East and South
America and the lowest in Africa for the year of 2016 [4].

Obesity and insulin resistance are the leading causes of
NAFLD in childhood. In the diagnosis, evaluation and staging of
obesity, waist circumference (WC), and waist to height ratio, and
body mass index (BMI) are utilized [5]. The role of insulin
resistance, hemoglobin Alc (HbAlc), insulin level, and fasting
glucose level have been demonstrated in the development of
NAFLD.

The level of c-peptide in blood is a good indicator of
beta cell activity and endogenous insulin secretion. Once the
polypeptide structure — a preprohormone, produced in pancreatic
beta cells, is released into the blood, the c-peptide part is
separated, and the remainder is the insulin hormone [6]. Serum c-
peptide level is positively correlated with fat distribution in
nondiabetic subjects and increased levels of c-peptide is an
indicator of insulin hypersecretion and resistance in healthy and
diabetic subjects [7]. In addition, the serum c-peptide level is a
risk factor for cardiovascular disease, metabolic syndrome and
NAFLD in adult studies. [8-9].

According to the literature, the serum c-peptide levels
and fasting c-peptide to glucose ratio, as well as c-peptide to
HbA1C ratio in children with NAFLD have not been evaluated
previously. The aim of this study was to determine the
relationship between serum fasting c-peptide levels and NAFLD
in children with obesity.

Materials and methods

Patients

This study was conducted between August 2018 and
November 2018 in the Department of Pediatric Gastroenterology
Hepatology and Nutrition. Sociodemographic characteristics of
the patients together with physical (BMI, WC, waist to height
ratio) and laboratory findings (venous, 8 h-fasting glucose level,
lipid panel, aspartate aminotransferase [AST normal values:
Females: 8-46 U/L, males: 8-40 U/L], alanine aminotransferase
[ALT normal values: Females: 0-35 U/L, males: 0-40 U/L],
insulin, 8h-fasting c-peptide level, HbA1C, HOMA index), as
well as follow-up periods were recorded. In our study, NAFLD is
defined as: (1) Moderate to severe hepatic steatosis on ultrasound
(hepatorenal echo contrast, liver brightness, deep attenuation,
and vascular blurring), (2) no history of chronic liver diseases,
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(3) not infected with hepatitis B or hepatitis C. Other leading
causes of NAFLD such as infectious, autoimmune, metabolic,
and endocrine reasons were excluded by hepatitis A, B, C and
autoimmune markers, serum o-1-antitrypsin and ceruloplasmin
level tests.

The calculation of percentiles and z-scores of weight,
height, and body mass index (BMI) were performed using WHO
Anthroplus v 1.0.4 software [10]. Patients with BMI > 2 z-score
were considered obese.

C-peptide measurement

Serum fasting c-peptide (IMMULITE 2000® DPC,
USA) is a solid phase, competitive chemiluminescent enzyme
immunoassay. Incubation Cycles: 1 x 30 minutes. Storage:
Assay within 2-3 hours or store frozen at —20°C for 1 week.

The calculation of ratios of c-peptide to glucose and c-
peptide to HbAL1C was performed by dividing fasting c-peptide
(ng/ml) to fasting plasma glucose (mg/dl) x100 and fasting
plasma HbALC, respectively. The formula of fasting insulin
(nU/ml) x fasting plasma glucose (mg/dl) / 405 was used for the
estimation of homeostatic model assessment of insulin resistance
(HOMA-IR).

The study was approved by the Ethics Committee of
Ondokuz Mayis University on 01.03.2019 (Clinical research
ethics committee decision number: 2019/192). Written informed
consent were obtained from the parents and/or legal guardians of
all patients included in the study.

Statistical analysis

Statistical analyses were performed using SPSS v. 22.0
software (Statistical Package for Social Sciences, Inc.). Power
analysis revealed that at least 20 patients were required for each
group. Normally distributed data were stated as mean (standard
deviation) and non-normally distributed data were stated as
median (range) values. Comparisons of independent binary
groups with normal distribution were made with the t test, and
ANOVA variance analysis was applied to hypervariable groups.
The Mann-Whitney U test was used to compare over-variant
groups, and two groups of non-normally distributed data. For the
comparison of percentages of qualitative data, the Paired chi-
square test and z-test were applied. When interpreting the
association based on Pearson correlation coefficients, reference
ranges were adopted as follows: 0.00 < r < 0.25-very weak; 0.26
< r < 0.49-weak; 0.50 < r < 0.69-moderate; 0.70 < r <0.8-high;
and 0.90 < r < 1.00-very high. A value of P<0.05 was considered
statistically significant. Performance of different models was
assessed by the area under the receiver operating characteristic
(ROC) curve.

Results

This study comprised 37 males (61.7%), and 23 females
(%38.3), with a mean age of 11.9 (2.9) years, and NAFLD was
present in 40 (66.7%) out of 60 patients.

The mean weight z-score, BMI z-score and waist
circumference were 2.6 (0.4), 2.58 (0.21), and 94.3 (17.4) cm,
respectively.

Of the 40 obese children with NAFLD, 23 (57.5%) were
male and the mean age was 12.9 (2.5) years. Their mean fasting
c-peptide level, fasting c-peptide to fasting glucose ratio, fasting
c-peptide to HbALC ratio, and insulin levels were 4.05 (0.49)
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ng/ml, 4.866 (0.62), 0.81 (0.10) (range: 0.06-1.1), and 22.8 (3.2)
pU/ml, respectively. Of the patients with NAFLD, 23 (57.5%)
had high ALT levels and a mean fasting c-peptide level of 4.29
(0.23) ng/ml.

Among 20 obese children without NAFLD, 14 (70%)
were male and the mean age was 9.9 (2.5) years. The mean
serum c-peptide level, fasting c-peptide to fasting glucose ratio,
fasting c-peptide to HbA1C ratio, and insulin levels were 2.4
(0.32) ng/ml, 2.771 (0.33), 0.42 (0.02), and 18.6 (3.5) pU/ml,
respectively. Demographic and laboratory parameters of the
patients are shown in Table 1.

Table 1: Comparison of demographic findings of children with obesity

Total (n = 60) Hepatosteatosis ~ Non-hepatosteatosis ~ P-value
(n = 40) (n =20)
Age (years) 12.9 (2.5) 9.9 (2.5) 0.530
Gender (Female/Male) 17/23 6/14 0.257
Height z-score 0.57 (0.17) 0.77 (0.19) 0.320
Weight (kg) 69.6 (5.02) 51.2 (3.4) 0.039
Weight z-core 2.7 (0.6) 2.3(0.13) 0.146
BMI (kg/m?) 32.3(1.4) 26.9(0.96) <0.001
BMI z Score 2.6 (0.21) 2.1(0.19) 0.145
Waist circumference (cm) | 99.03 (18.2) 84.8 (10.3) 0.001
Waist-to-height ratio 0.67 (0.23) 0.59(0.05) 0.015
Fasting C-peptide(ng/ml) 4.05(0.49) 2.4(0.32) 0.011
C-peptide-to- glucose ratio | 4.866 (0.62) 2.771(0.33) 0.005
C-peptide-to-HbA1C ratio | 0.81(0.10) 0.42(0.02) 0.003
AST U/L 34.2 (14) 22.7(5.9) 0.252
ALT U/L 54.04(9.3) 20.4(9.7) 0.016
Fasting glucose (mg/dl) 83.9(10.1) 85.0(8.9) 0.210
Insulin 22.8(3.2) 18.6(3.5) 0.031
HOMA-IR 4.8(0.68) 4.55(0.55) 0.113
HbAlc 5.2(0.35) 5.3(0.33) 0.691
Triglyceride (mg/dl) 127.7(11.09) 124.4(7.5) 0.426
Total cholesterol (mg/dl) 158.2(34.8) 159.5(22.6) 0.877
HDL (mg/dl) 42.2(9.8) 44.7(7.8) 0.145
LDL (mg/dl) 92.1(20.2) 90.5(19.4) 0.961

F: female, M: male, AST: Aspartate aminotransferase ALT: Alanine aminotransferase, HDL: High density
lipoprotein, LDL: Low density lipoprotein, BMI: Body mass index, HOMA-IR: homeostatic model
assessment of insulin resistance (Normal values; AST, 8-46 U/L (female), 8-40 U/L (male); ALT, 0-35 U/L
(female), 0-40 U/L (male); triglyceride, 0-200 mg/dl; total cholesterol,0-200 mg/dl; HDL, 35-75 mg/dl;
LDL, 0-165 mg/dl; fasting glucose, 70-110 mg/dL; insulin, 3-30; HbAlc, 4-6; fasting c-peptide, (0.0-7.1)
ng/ml)

The BMI, weight, waist circumference, waist to height
ratio, ALT, c-peptide (Figure 1) fasting c-peptide to fasting
glucose ratio, fasting c-peptide to Hb ALC ratio and insulin levels
of NAFLD patients were significantly higher than those without
NAFLD (P<0.001, P=0.039, P=0.001, P=0.015, P=0.016,

P=0.011, P=0.005, P=0.003 and P=0.031, respectively).
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Figure 1: Comparison of C-peptide levels between the groups

A positive correlation was found between fasting c-
peptide level and waist circumference (r = 0.333, P=0.009), BMI
(r = 0.378, P=0.003) insulin (r = 0.845, P<0.001) and HOMA-
IR (r = 0.785, P<0.001). When the c-peptide levels of all the
patients were evaluated by ROC analysis, the area under the
curve in patients with NAFLD was 0.70 (95% CL: 0.725-0.955)
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and the c-peptide cut off value was 2.62 ng/ml (sensitivity 60%,
specificity 75%, P=0.011) (Figure 2). When evaluated by
logistic regression analysis (OR: 4.52 95% ClI: 1.65-3.25), the
risk of fatty liver was significantly higher in obese children with
c-peptide levels greater than 2.62 ng/ml (P<0.001).

ROC Curve

064
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T T
00 02 04 08 08 10
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Diagonal segments are produced by ties

Figure 2: Cut-off C-peptide = 2.62 ng / mL level for NAFLD diagnosis with 60% sensitivity
and 75% specificity

Discussion

Non-alcoholic fatty liver disease is one of the most
common liver disorders. It is characterized by fat accumulation
in liver (steatosis) and includes chronic liver diseases ranging
from simple fatty infiltration to inflammation and fibrosis [2]. It
is well known that pediatric NAFLD is associated with increased
insulin resistance, dyslipidemia, cardiovascular disease, and most
importantly, visceral adiposity [11-12]. The relationship between
NAFLD and c-peptide has been described in adult studies [13-
14].

Insulin resistance is the most common metabolic
abnormality associated with NAFLD and it is related with
disease severity and progression [15]. In clinical practice, while
insulin resistance is routinely diagnosed with fasting plasma
glucose, HbAlc and insulin levels, c-peptide is not commonly
used [16]. In this study, the fasting c-peptide level of children
with NAFLD was significantly higher than the non-NAFLD
group. The risk of NAFLD was 4.52 times (95% CI: 1.65-3.25)
higher in children with increased c-peptide levels. C-peptide is a
widely used method for evaluating pancreatic beta cell function
[17]. The pancreatic beta cells secrete proinsulin which cleaves
into c-peptide and insulin prior to secretion. Even though the
quantity of c-peptide is equal to the produced insulin level, the
half-life of c-peptide (20-30 min) is higher when compared to
insulin (3-5 min). That characteristic renders c-peptide a reliable
method to test the functionality of beta cells [18].

In this study, c-peptide to HbA1C and c-peptide to
fasting glucose ratios of NAFLD patients were considerably
higher when compared to non-NAFLD patients. EI-Koofy et al.
[19] demonstrated that serum fasting insulin and c-peptide of
obese patients were significantly higher than those of the control
group. While the ratio of serum c-peptide to glucose was used in
adult studies to determine the efficacy of treatment, no studies
have investigated the relationship between peptide to fasting
glucose, c-peptide to HbALC ratio and hepatic steatosis [20]. In
this study, the association between NAFLD and c-peptide to
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fasting glucose and c-peptide to HbA1C ratios showed that the
loss of B cell mass in obese children with fatty liver might be due
to increased free fatty acids, oxidative stress, and inflammation.

In adult studies, the elevation of serum c-peptide in
patients with obesity- and diabetes-associated NAFLD has been
demonstrated [21]. The study of 542 patients by Francque et al.
[22] reported a direct relationship between NAFLD patients and
c-peptide levels. In a recent study, c-peptide was an independent
risk factor for NAFLD and utilized to assess the insulin
resistance in these patients [13]. Trico et al. [21] found that in
patients without NAFLD, high fasting glucose and c-peptide
levels were risk factors for NAFLD development in follow-up
periods.

In our study, the values of waist circumference, waist to
height ratio and BMI of NAFLD patients were substantially
higher than non-NAFLD patients. Manco et al. [23] reported that
92% of patients with NAFLD had a higher BMI and 84% had a
wider waist circumference. It has been shown that every 5 cm
increment in the waist circumference of obese children or
adolescents increases the probability of ultrasound to detect fatty
liver by 1.4 times [15]. In addition, a cross-sectional study
involving 145 pediatric patients reported a significant
relationship between the incidence of NAFLD and waist
circumference, total fat mass, and intraabdominal adipose tissue
[24]. For this reason, waist circumference can be utilized as a
credible screening modality in pediatric NAFLD patients. In our
study, waist circumference and waist to height ratio were
significantly elevated in NAFLD patients, which indicate that
patients with NAFLD accumulate more visceral adipose tissue
than non-NAFLD ones. NAFLD patients are more insulin
resistant than non-NAFLD patients. Both BMI and waist
circumference are considered important parameters in predicting
NAFLD severity and steatosis [24].

Increased ALT levels are frequently seen in pediatric
patients with NAFLD [25]. Generally, slight elevation of
aminotransferases (1.5-2 times the upper limit of normal) is
observed [2]. In this study, the ALT levels of obese children with
NAFLD were significantly higher than patients without NAFLD.
The study by Arslan et al. [26] presented that BMI, AST, ALT,
GGT and triglyceride values were remarkably high in obese
children with NAFLD compared to non-NAFLD ones. Based on
the serum ALT > 30 U/L threshold, the National Health and
Nutrition Examination Survey in the United States estimated a
prevalence of 8% NAFLD in a study of adolescents [27]. Central
obesity has also been shown to reliably predict the evidence of
ultrasonographic characteristics and elevated aminotransferase
levels in NAFLD in more than 11,000 children with obesity aged
6-18 years [28].

Limitations

Only ultrasound was utilized for diagnosis in our study,
however, liver biopsy is the most important method in
diagnosing NAFLD. Another limitation is the lack of usage of
elastography, which has increased diagnostic efficiency for it can
determine tissue stiffness. Additionally, the sparse number of
patients and absence of genetic examination for obesity are
amongst constraints. Although the fasting c-peptide and c-
peptide to glucose ratio of the patients were evaluated, they were
not compared with postprandial values.

Relationship between non-alcoholic fatty liver disease and serum c-peptide
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Conclusions

Obesity has become an increasingly common public
health problem in childhood. The most common etiology is
obesity-related insulin resistance. In this study, fasting c-peptide
level besides ALT, BMI, waist circumference and weight to
height ratio were main factors associated with NAFLD. In
patients with NAFLD, serum fasting c-peptide level
measurement was considered as significant as fasting insulin
level. Even though BMI, waist circumference, waist to height
ratio, HbAlc and insulin levels are better standard parameters in
determining insulin resistance in NAFLD patients, c-peptide can
also be used for screening as a non-invasive and inexpensive
method.
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Abstract

Aim: Although minimally invasive methods have developed rapidly in the treatment of varicose veins in recent years, high ligation +
stripping (S/L), which is the classical surgical treatment, is still considered gold standard. Some thromboembolic events may occur due
to varicose disease. Our aim is to determine the changes in mean platelet parameters after the procedure in patients who underwent S/L
with spinal anesthesia and investigate the effect of this procedure on thromboembolic events.

Methods: Patients who visited the Anesthesia Reanimation outpatient clinic of Adiyaman University Faculty of Medicine and underwent
S/L with spinal anesthesia were evaluated in this retrospective cohort study. Data was collected electronically with file scanning.
Patients whose hemograms were obtained before and 1 day after the operation were included. Among the laboratory tests, MPV, PLT,
platelet distribution width (PDW) and plateletcrit (PCT) were noted.

Results: Postoperative MPV (P<0,001) and PLT (P=0.01) values showed a significant decrease compared to the preoperative period,
while PDW (P=0.194) and PCT (P=0.863) values remained similar.

Conclusion: If it is assumed that varicose veins and MPV are associated with thromboembolic events, a significant decrease in
postoperative MPV value in patients who underwent S / L with spinal anesthesia will reduce thromboembolic events.

Keywords: Mean platelet volume, Thromboembolism, Stripping and ligation, Spinal anesthesia

Oz

Amag: Varis tedavisinde minimal invaziv yontemler 6zellikle son yillarda hizla gelisme gostermesine ragmen klasik cerrahi tedavi olan
yiiksek ligasyontstripping (S/L) halen altin standart kabul edilir. Varis hastaligina bagli bazi tromboembolik olaylar meydana
gelebilmektedir. Amacimiz, spinal anestezi ve S/L uygulamasi olan hastalarda islem sonrasi ortalama trombosit parametrelerindeki
degisiklikleri belirlemek ve bu islemin tromboembolik olaylara etkisini aragtirmaktir.

Yontemler: Bu galisma retrospektif kohort galigmasi olarak tasarlandi. Caligmaya dahil edilen hastalar Adiyaman Universitesi Tip
Fakiiltesi Anestezi Reanimasyon poliklinigine bagvuran ve spinal anestezi ile S/L yapilan hastalardan segildi. Veriler elektronik ortamda
dosya taramasi seklinde toplandi. Dosya taramasindan operasyon oncesi ve 1 giin sonrast hemogram alinan hastalar ¢alismaya dahil
edildi. Laboratuvar tetkiklerinden MPV, PLT, trombosit dagihm genisligi (PDW) ve plateletcrit (PCT) tespit edilerek kaydedildi.
Istatistiksel analizler SPSS 22,0 kullanilarak yapild1.

Bulgular: Postoperatif MPV (P<0,001) ve PLT (P=0,01) degeri preoperatif déneme gore anlamh diisiis gosterdi. PDW (P=0,194) ve
PCT (P=0,863) degerlerinde postoperatif 1. giin, preoperatif doneme gére anlamli bir degisim olmadig goriildii.

Sonug: Spinal anestezi altinda S/L uygulanan hastalarda postoperatif MPV degerinde anlamli bir diisilis gézlenmesi, varis hastaliginin ve
MPYV iin tromboembolik olaylarla iligkili oldugu varsayilirsa uygulanan cerrahi tromboembolik olaylar azaltir.

Anahtar kelimeler: Mean platelet voliim, Tromboembolizm, Stripping ve ligasyon, Spinal anestezi
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Introduction

Varicose veins and chronic venous insufficiency is a
disease with high prevalence: It affects about half of the
population [1,2]. Advanced age, sedentary lifestyle, positive
family history, smoking, trauma, obesity, and previous
thromboembolism play a role in the etiology [3]. Although
minimally invasive methods such as thermal or non-thermal
endovascular ablation have developed rapidly in recent years, the
classical surgical method is still considered the gold standard
treatment [2,4]. It is known that the tendency to thromboembolic
events increases in patients with advanced varicose veins [5].

Stasis, slowing in blood flow and turbulence in varicose
veins can activate coagulation mechanisms. Phlebothrombosis
progresses to thrombophlebitis, which is a particularly painful
condition. Delay in intervention may dislodge clots in the venous
system and cause a severe and mortal complication, such as
pulmonary embolism. This clinical progression can be prevented
with timely treatments [5].

Many studies have shown that platelets play a role in
cardiovascular events. Increased MPV levels are associated with
an increased risk of thromboembolism [6,7]. Platelets,
heterogeneous in activity and size, contain mitogenic and
chemotactic factors that cause neointimal proliferation.

The most commonly used measure of platelet size is
MPV. It is inexpensive and can be easily detected from the
hemogram obtained from almost all patients undergoing surgery.
Increased MPV is associated with increased platelet activity [8].

Our aim is to examine the changes in MPV and
thrombocytes following the surgery, and the effect of varicose
treatment on thrombogenicity in patients undergoing varicose
vein surgery under spinal anesthesia, in light of the literature.

Materials and methods

The patients were selected from those who applied to
Adiyaman University Faculty of Medicine Anesthesia
Reanimation outpatient clinic between June 2018-December
2020 and underwent varicose vein surgery under spinal
anesthesia. Adiyaman University Ethics Committee for Non-
Invasive Research approved this retrospective cohort study with
the reference number 2018/5-40. Patient data were obtained
digitally with file scanning. Among 97 patients operated for
varicose veins, 49 patients who had pre- and postoperative
hemograms were included (Confidence interval: 95% (P<0.05),
power: 80%). Patients with acute or chronic deep vein
thrombosis, using anticoagulants for any other reason, those with
peripheral artery disease, diabetes and those not receiving spinal
anesthesia were not included in the study.

Blood samples for MPV and other platelet parameters
were collected in tubes containing Ethylene Diamine Tetra
Acetic Acid (EDTA) after an overnight fast and analyzed in the
Cell DynRuby blood counter within half an hour. Coefficient of
variation (inter assay) was <5 % in all measurements.

Statistical analysis

Analyses were performed with SPSS 22.0. The
distribution of variables was evaluated with the Kolmogorov-
Smirnov test. Descriptive statistics were presented as mean,
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standard deviation, median, lowest, highest, frequency and ratio
values. A P-value of <0.05 was considered significant.

Results

A total of 49 patients (27 males, 22 females) who
underwent S / L under spinal anesthesia with preoperative and
postoperative hemogram values were included in the study. The
mean age and body mass index values were 41.57 (11.3) years
and 27.16 (3.26) kg/m? respectively (Table 1). The patients'
white blood cell (WBC) (P<0.001), hemoglobin (HBG)
(P=0.08) and hematocrit (HCT) (P<0.001) values showed a
significant change on postoperative day 1 compared to the
preoperative period (Table 2).

Table 1: Demographic data

| Min-Max Median  Mean (SD)
Age 20-67 4157 41.57(11.85)
BMI 19.40-35.40  27.50 27.16 (3.2)
n (%)
Gender  Male 27(55.1)
Female | 22(44.89)

Min: Minimum, Max: Maximum, SD: Standard deviation
Table 2: Preoperative and postoperative 1% day WBC, HBG and HCT values

Min-max Median  Mean (SD) P-value
WBC
Preoperative 4.50-17.50 7.80 8.48(2.73) <0.001
Postoperative | 5.40-14.50 10.30 10.13(2.37)
HG
Preoperative 9.90-17.30. 144 14.10(1.7) 0.008
Postoperative | 9.20-17.10 13.6 13.67(1.8)
HCT
Preoperative 34.7-52.0 43.7 40.50 (4.0) <0.001
Postoperative | 31.4-50.0 41.0 840.50(4.8)

WBC: White Blood Cell, HGB: Hemoglobin, HCT: Hematocrit, SD: Standard Deviation

On the 1% postoperative day, MPV (P<0.001) and PLT
(P=0.001) values decreased significantly compared to the
preoperative values, while platelet distribution width (P=0.194)
and plateletcrit (P=0.863) values remained similar (Table 3). No
thromboembolic event was noted in any of the patients in the
study series.

Table 3: Preoperative and postoperative 1st day platelet parameters

Min-max Median  Mean (SD) P-value
PLT
Preoperative 80-349 227 229.28 (7.78)  0.001
Postoperative | 72-343 206 212.26 (7.76)
MPW
Preoperative 5.6-15.7 7.4 8.1(2.1) 0.000
Postoperative | 4.9-16 6.8 7.3(2.0)
RDV
Preoperative 11.30-22.1 186 17.6 (2.8) 0.194
Postoperative | 10.8-22.8 18.9 17.9 (3.0
PCT
Preoperative 0.08-0.65 0.17 0.18 (0.08) 0.863
Postoperative | 0.08-09 0.15 018 (0.15)

PLT: Platelet, PCT: Plateletcrit, MPV: Average platelet volume, PDW: Platelet distribution width, SD:
Standard deviation

Discussion

Traditional anesthesia methods used in surgical
treatments of varicose veins are general and spinal anesthesia [9].
Complications such as respiratory problems, nausea, vomiting
and deep vein thrombosis are known to occur less frequently in
spinal anesthesia compared to general anesthesia [10]. Neuraxial
blocks reduce peripheral vasodilation and vascular resistance by
creating efferent autonomic block and sympathetic block in
nerve roots at the spinal level. [11]. After sympathetic block,
tissue perfusion index increases, and tissue oxygenation
improves. In a study performed on 355 patients who underwent
classical varicose veins surgery, 10 patients (2.8%) received
general anesthesia, 80 patients (22.5%), peripheral border block,
and 265 patients (74.6%), spinal anesthesia [12]. R
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In our study, the effects of classical varicose vein
surgical treatment, performed under spinal anesthesia, on
thromboembolic events was investigated. We showed that the
postoperative value of MPV, which is predictive of venous
thromboembolic events, significantly decreased compared to the
preoperative period. This was an important result in terms of
showing the protective effect of varicose surgery performed
under spinal anesthesia against thromboembolic events.

Due to chronic wvenous insufficiency, venous
hypertension and slow flow in varicose veins, intravascular
coagulation mechanisms are activated. The event begins as
superficial thrombophlebitis characterized by edema, pain, and
hyperemia. If left untreated, this process may extend into the
deep veins, causing deep vein thrombosis and even pulmonary
embolism with high mortality. Varicose veins were detected in
32-100% of patients with superficial venous thrombophlebitis.
Pulmonary embolism and deep vein thrombosis can develop in
patients with varicose veins. Therefore, treatment of varicose
veins is important [13,14]. Virchow’s triad, consisting of
endothelial damage, hypercoagulability, and stasis, plays a
significant role in the etiopathogenesis of venous
thromboembolism. Venous stasis is expected in patients with
varicose veins, especially in those with dense pacts, which
predisposes to thromboembolic events [15].

Inflammation and thrombogenic events cause changes
in PLT size, which is determined by MPV and routine analyzers.
MPV is affected by PLT aging and varies with turnover balance.
Platelets, nucleated cells synthesized from megakaryocytes, play
a role in vasoconstriction, hemostasis, vascular endothelial
repair, and host defense. Recent studies have shown that
atherogenesis formation is also effective in the development of
many hematological diseases, tumor growth factor release and
metastasis [16,17].

MPV is an inexpensive and easily measurable marker of
platelet functions and activity. It is used in many routine clinical
and preoperative applications. According to many reviews,
increased MPV is associated with increased mortality in acute
coronary syndromes, acute ischemic cerebrovascular events, and
venous thromboembolic events [18-21].

In their study conducted with a total of 1094 patients,
Chang et al. [17] showed that higher MPV in patients with acute
coronary syndrome was associated with higher cardiovascular
risk factors and higher cardiovascular events. Adam et al. [19]
demonstrated that MPV, RDW and WBC are independent
predictors of short-term mortality, and they are used in
conjunction with coagulation profiles in the diagnosis of acute
coronary syndrome in patients presenting with chest pain.
Mayda-Domag et al. [22] showed that MPV may be an early and
important predictor for ischemic stroke, but the number of PLT
plays a role in the outcome in hemorrhagic stroke. Again, in a
different study of 327 patients, Farah et al. [21] concluded that
MPV and the neutrophil-to-lymphocyte ratio may be useful for
early detection of acute venous thromboembolism.

In thromboembolism, laboratory values are mostly used
in differential diagnosis. Thrombocyte and platelet indices (such
as MPV, platelet distribution width (PDW), plateletcrit (PCT))
increase in thromboembolic events. Normally, there is an inverse
proportion between Platelets and MPV. Large MPV indicates
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low platelet count. Large platelets have been shown to contain
more granules, are more adhesive, more metabolically and
enzymatically active, more tightly bound to collagen, and
therefore have increased thrombogenic properties [23].

Factors involved in the formation of varicose veins
cause the remodeling of the vascular wall, the destruction and
failure of the venous valves. With the inclusion of leukocyte-
mediated inflammation, it may cause endothelial dysfunction,
edema, ulcers and, in advanced stages, deep vein thrombosis
[15]. All these events cause an increase in thrombocyte volume,
a.k.a. MPV, in patients with varicose veins.

MPV can be studied on all hematology devices.
Although the normal reference range varies depending on the
device used, it is 7.2-11.7 fL. This value is affected by many
factors, such as the device used, the tubes from which the blood
samples are obtained, operating time, seasonal changes and even
altitude [24].

In our study, blood samples were collected in tubes
containing EDTA and studied within half an hour. There was no
infectious disease, diabetes or other hematological diseases in
patients that would affect MPV value. In addition, control blood
samples were taken on the first postoperative day, preventing the
result from being affected by intervening diseases. To the best of
our knowledge, there has been no previous study in the literature
investigating thromboembolic events with MPV value after
surgical treatment under spinal anesthesia in varicose veins
patients. None of the patients developed thromboembolic events
postoperatively.

Limitations

The small number of patients, the retrospective nature
of the study and the lack of a control group were the main
limitations of our study. We believe that more effective results
can be obtained with further prospective, controlled study
conducted on larger patient populations.

Conclusions

Considering that MPV is involved in thromboembolic
events, treatment of varicose veins may prevent related
complications. We showed that a decrease in MPV can be
achieved by treatment of varicose veins with the classical
surgical method under spinal anesthesia.
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Abstract

Aim: Acute coronary syndrome (ACS) is an ischemic cardiac disease that could result in myocardial necrosis with prolonged ischemia.
Omentin (intelectin-1) is a new biomarker that is released from adipose tissue. It is associated with coronary artery disease (CAD) and
has an acute ischemic injury-reducing effect. This study aimed to assess the omentin levels in patients with unstable angina pectoris
(USAP), Non-ST segment elevation myocardial infarction (NSTEMI), and ST-segment elevated myocardial infarction (STEMI).
Methods: This case-control prospective study included 59 patients with ACS and 22 healthy subjects. MB fraction of creatine kinase
(CKMB), troponin, myoglobin, and omentin levels were measured from venous blood obtained from each patient within six hours after
the onset of symptoms. Plasma omentin levels were determined with an omentin enzyme-linked immunosorbent assay Kit.

Results: The patient group was older than the control group (P<0.05) but there was no difference between the groups in terms of gender
(P>0.05). The rate of smoking was higher in the patient group, and the patient group was heavier than the control group (P>0.05).
Omentin levels were similar in ACS patients and control subjects (6.0 (1.7) vs. 6.3 (1.3), P=0.40). There was no significant correlation
among CKMB, troponin, myoglobin, and omentin levels. Moreover, omentin levels were similar in ACS subgroups (P=0.58). There
was no significant correlation between body mass index and omentin levels (r =-0.186, P=0.09).

Conclusion: This study revealed that there was no significant relationship between omentin and myoglobin levels in ACS patients. The
potential usefulness of blood concentrations of omentin levels in understanding the relationship with ACS warrants further studies.
Keywords: Omentin, Acute coronary syndrome, CKMB, Troponin, Myoglobin

Oz

Amag: Caliyma vaka-kontrol seklinde dizayn edildi. Akut koroner sendrom (AKS), uzun siireli iskemi sonrasi miyokard nekrozu ile
sonuglanabilen iskemik bir kalp hastaligidir. Omentin (intelectin-1), yag dokusundan salinan yeni bir biyobelirtectir. Omentin koroner
arter hastaligi (CAD) ile iliskilidir ve akut iskemik hasar1 azaltici etkiye sahiptir. Bu ¢alisma, kararsiz anjina pektoris (USAP), ST
elevasyonsuz miyokard enfarktiisii (NSTEMI) ve ST elevasyonlu miyokard enfarktiisii (STEMI) olan hastalarda omentin diizeylerini
degerlendirmeyi amaglamustir.

Yontemler: Bu galigmaya prospektif olarak 59 AKS hastasi ve 22 saglikli birey dahil edildi. Semptomlarin baglamasindan sonraki alt1
saat i¢inde her hastadan alinan vendz kandan kreatin kinaz MB formu (CKMB), troponin, miyoglobin ve omentin diizeyleri 6l¢iildi.
Plazma omentin seviyeleri, bir omentin enzimine bagli immiinosorban test kiti ile belirlenmistir.

Bulgular: Hasta grubu kontrol grubundan daha yagliydi (P<0,05) ancak cinsiyet agisindan gruplar arasinda fark yoktu (P>0,05). Hasta
grubunda sigara igme orani daha fazlaydi ve hasta grubu kontrol grubuna gére daha agirdir (P>0,05). AKS hastalarinda ve kontrol
grubunda omentin diizeyleri benzerdi (6,0 (1,7) ve 6,3 (1,3); P=0,40). CKMB, troponin, miyoglobin ve omentin diizeyleri arasinda
anlaml bir iligki yoktu. CKMB, troponin, miyoglobin ve omentin diizeyleri arasinda anlamli bir korelasyon yoktu, ayrica AKS alt
gruplarinda omentin diizeyleri benzerdi (P=0,58). Viicut kitle indeksi ile omentin diizeyleri arasinda anlaml bir iliski yoktu (r = -0,186,
P=0,09).

Sonug: Bu galiyma AKS hastalarinda omentin ve miyoglobin diizeyleri arasinda anlamli bir iliski olmadigini ortaya koymustur. Omentin
diizeylerinin kan konsantrasyonlarii AKS ile iligkisinin anlagilmasindaki potansiyel faydasi daha fazla ¢aliymaya ihtiya¢ duyar.
Anahtar kelimeler: Omentin, Akut koroner sendrom, CKMB, Troponin, Miyoglobin

non-ST elevated myocardial infarction (NSTEMI) and STEMI. J Surg Med. 2020;4(12):1137-1142.
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Introduction

Ischemic heart disease is the main instigator of mortality
worldwide [1]. Acute Coronary Syndrome or ACS is described
as a conglomeration of various signs and symptoms that results
due to an imbalance between myocardial oxygen supply and
demand [2]. ACS can also be identified as an ischemic cardiac
situation that can lead to both myocardial damage and necrosis in
correlation with a protracted duration of ischemia. ACS
represents the most damaging clinical expression of coronary
artery disease (CAD), in which the pathophysiological
mechanism is initiated by plaque rupture. ACS can be
categorized into three types: ST elevated myocardial infarction
(STEMI), unstable angina, and non-ST elevated myocardial
infarction (NSTEMI). The most frequently used biomarkers in
the diagnosis of ACS are CKMB, troponin, and myoglobin [3].

Many adipokines such as leptin, adiponectin, and
visfatin are released from adipocytes in adipose tissue and
function as an endocrine organ. These adipokines play
physiological and pathophysiological roles in many systems in
the body, including the cardiovascular system [4]. Omentin
(intelectin-1) is a hydrophilic protein that is released from the
adipose tissue, consists of 313 amino acids, has a molecular
weight of 35kDa, and it is also a new biomarker in the good
adipokine category. It is released from vascular stromal cells in
adipose tissue, as well as from epicardial adipose tissue and
endothelial cells [5]. Its anti-inflammatory effects have been
reported in the literature [6]. These effects of omentin occur with
different cellular signal pathways such as cyclooxygenase-2
(COX-2), endothelial nitric oxide synthase (eNOS), and nitric
oxide (NO) [7]. Omentin levels significantly decrease in obesity,
insulin resistance, and diabetes mellitus [8].

It is known that omentin plays a protective role against
arterial calcification, and that low omentin levels are related to
the development of atherosclerosis [9, 10]. In a previous study, it
has been reported that omentin is strictly related to coronary
artery disease (CAD), and it is a new biomarker which
determines the presence of CAD [11]. In their study, Zhong et al.
[12] showed that their patients in their study group, who were
diagnosed with stable angina pectoris (SAP) and acute coronary
syndrome (ACS), had lower serum omentin levels compared to
the control group. Omentin levels during admission are observed
to correlate with the severity of CAD in patients who have
metabolic syndrome presenting with AMI [13]. Moreover, in a
study, it has been demonstrated that omentin reduces acute
ischemic damage in myocardial tissue by preventing myocyte
apoptosis [14].

In the current study, our aim was to analyze and assess
the omentin levels in patients diagnosed with unstable angina
pectoris (USAP), Non-ST segment elevation myocardial
infarction (NSTEMI), and ST-segment elevation. Our second
objective was to analyze the correlation between omentin levels
and myoglobin levels in patients with ACS. By a comprehensive
literature review, we surmise that this is the first time that the
relationship between omentin levels and myoglobin in ACS
patients has been investigated in a study.

Omentin levels in acute coronary syndrome
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Materials and methods

The current case-control and prospective study included
59 patients who were admitted to Kocaeli University, Medical
Faculty, Emergency Services with angina and diagnosed with
ACS between December 2018 and December 2019. Twenty-two
healthy individuals were selected to serve as a control group for
this study. A cardiologist examined all of the subjects, and
information on medical histories was obtained via a
questionnaire. All of the enrolled patients had to undergo
electrocardiography (ECG) within one hour of their admission.
The exclusion criteria included patients with valvular heart
disease, coronary artery bypass graft surgery, hematological
disorders, malignant disease, acute or chronic infection, chronic
heart failure (class Il and V), pharmacological
immunosuppressive or glucocorticoid therapy, and decreased
systolic function (ejection fraction <45%).

ACS patients were categorized into three distinct
groups: STEMI, NSTEMI, and UAP. Twenty-nine patients were
diagnosed with STEMI based on their clinical symptoms,
including electrocardiogram evidence (ST elevation in two or
more leads), coronary angiography findings (occlusion of a main
coronary artery branch), significantly increased serum troponin-I
levels (more than twice the upper limit of normal), and CKMB.
Eighteen patients were diagnosed with STEMI based on their
clinical symptoms including ST-segment depression, or marked
T wave inversion on ECG, and with biomarkers of myocardial
necrosis above the normal levels. Twelve patients were
diagnosed with UAP based on having ischemic chest pain at rest
within the preceding 48 hours or within the past month, with
transient ST-T segment depression, or T wave inversion, and
normal serum levels of CKMB and troponin.

Before conducting a primary percutaneous coronary
intervention (PCI), STEMI patients were treated with clopidogrel
600 mg, aspirin 300 mg, and intravenous heparin (70 — 100
U/kg). Beta-blockers and statins were administered to the
STEMI patients after PCl. NSTEMI patients were treated with
aspirin (300 mg), low-molecular-weight heparin, statins,
clopidogrel (initially 300 mg and subsequently 75 mg), and beta-
blockers at the time of admission. Coronary angiography was
performed with the Judkins technique within three hours from
the initial chest pain symptoms in patients with STEMI by
experienced cardiologists, according to the guidelines for
coronary angiography and percutaneous coronary intervention of
the American Heart Association. Angiography was performed
within three days in NSTEMI patients. UAP patients were
followed up medically, and angiography was evaluated
according to the exercise test or myocardial scintigraphy results.
All angiography was conducted utilizing a Philips (Integris BH
5000, Philips, Netherlands) coronary angiography equipment.
Selective coronary angiograms, conducted with the femoral
approach by utilizing 6-French (F) and 7-F Judkins catheters,
were evaluated by quantitative analysis (AET-met S.P.A. Italy
QCA). Luminal stenosis, which was more than 50% in any of the
coronary vessels, was considered CAD.

Hypertension (HT) was defined as having systolic blood
pressure greater than or equal to 140 mmHg, and diastolic blood
pressure greater than or equal to 90 mmHg, or a condition
requiring the use of any antihypertensive medications. The
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diagnosis of Type 2 Diabetes Mellitus (DM) was made according
to the criteria set by the American Diabetes Association.
Smoking was defined as an active or prior use of tobacco for
greater than 10 pack/years. Body mass index (BMI) was
calculated by dividing the body weight in kilograms by the
square of the height value. Before the initiation of the study, all
of the patients signed their informed consent forms. This study
was conducted according to the principles of the Declaration of
Helsinki and approved by the local Ethics Committee of the
Kocaeli University Hospital (Ethic no: 053, Date: 18/05/2012).

The levels of troponin I, MB fraction of creatine kinase
(CKMB), myoglobin, creatinine, low-density lipoprotein-
cholesterol (LDL), high-density lipoprotein-cholesterol (HDL),
total cholesterol (TC), triglyceride, C-reactive protein (CRP),
sedimentation rate, and whole blood count were measured using
the venous blood samples that were obtained from each patient
within 6 hours after the onset of the first symptoms. The cubital
vein was used for obtaining the peripheral venous blood samples
and the samples were collected into heparinized tubes, and
subsequently, for the separation of the plasma, the cells were
centrifuged at a rate of 3000 rpm for a duration of 10 minutes
and then stored at a temperature of —80°C until the day of
biochemical analysis. CK-MB and cardiac Tnl levels were
measured in the serum by Simens ADVIA Centaur Cp analyzers
in the emergency laboratory. The measurement of the Myoglobin
levels was conducted with a sandwich ELISA immunoassay
using an anti-myoglobin monoclonal antibody and an anti-
myoglobin polyclonal antibody. The determination of the plasma
omentin levels was achieved with the use of an omentin enzyme-
linked immunosorbent assay (ELISA) kit (Bio Vendor, NC,
USA). The intra-assay and inter-assay coefficients of variation of
this kit were 4.1% and 4.8%, respectively.

Statistical analysis

Data were analyzed with SPSS software version 25.0
for Windows (SPSS Inc, Chicago, Illinois). Kolmogorov-
Smirnov test was used to verify that continuous variables were
normally distributed. Normally distributed variables were
expressed as mean (standard deviation (SD)), while non-
normally distributed variables were expressed as median with
interquartile range (IQR). The categorical variables were
presented as percentages. The differences between the two
groups were evaluated with Student's unpaired t-test for
parameters with a normal distribution. In multiple comparisons,
one-way analysis of variance (ANOVA) test followed by the
Tukey post hoc test was used for the normally distributed
continuous data, while the nonparametric Kruskal-Wallis test
was used to analyze continuous, non-normally distributed data.
The frequencies of nominal variables were compared using
Fisher's exact test or chi-square test. Pearson and Spearman's
tests were used to examine correlations between continuous
variables. Statistical significance was defined as P<0.05.

Results

The study population’s demographic and clinical data
are provided in Table 1. In the study, there were 22 healthy
individuals (14 males, 8 females) who constituted the control
group, and 59 ACS patients who constituted the patient group
(41 males, 18 females). Patients were older than the control
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group, but the two groups were similar in terms of gender
distribution. The rate of smoking was higher in the patient group,
and the patient group was heavier in weight compared to the
control group. While TC, LDL, triglyceride levels were higher in
the patient group, HDL level was higher in the control group.
CRP levels and sedimentation rates, both of which are markers
of inflammation, were higher in the patient group. While
hemoglobin was higher in the control group, WBC was higher in
the patient group. However, no significant difference was
observed in platelet values between the groups. Omentin levels
were similar in the control and patient groups (6.3 (1.3) vs. 6.0
(1.7); P=0.40). Figure 1 shows the values of omentin between
groups. Troponin, CKMB, and myoglobin parameters are
provided in Table 1.

Table 1: Demographic and clinical data of the study population

Control (n=22)  Patients (n=59)  P-value
Age (years) 31.2(13.1) 59.9(12.2) <0.001
Male/Female, n 14/8 41/18 0.60
BMI (kg/m?) 24.2(2.2) 27.7(3.4) <0.001
Smoking n(%) 3(13%) 26(44%) 0.001
Hypertension n(%) - 46(77%) -
Diabetes mellitus n(%) - 21(35%)
Total cholesterol (mg/dl) 135.9(25.2) 183.8(36.6) <0.001
Low density lipoprotein (mg/dl) 76.3(16.7) 118.6(33.3) <0.001
High density lipoprotein (mg/dl 42.9(5.9) 37.5(8.7) 0.009
Triglyceride (mg/dl) 111.6(21.1) 137.6(58.3) 0.04
C-reactive protein (mg/L) 1.2(0.7) 2.3(0.7-5.4) 0.02
Creatinine (mg/dl) 0.7(0.2) 1.0(0.7-1.2) 0.001
Sedimentation rate (mm/hr) 10.0(5.5) 23.4(16.6) <0.001
White blood cell count (10%mm®) | 5.7(1.4) 9.1(2.6) <0.001
Platelet count (10%/mm®) 239.3(42.4) 265.5(72.8) 0.11
Hemoglobin (g/dL) 13.9(0.9) 12.8(1.7) 0.007
Omentin (ng/ml) 6.3(1.3) 6.0(1.7) 0.40
Troponin (ng/ml) - 5.7(8.0)
CKMB (ng/ml) 83.0(9.0-234.0)
Myoglobin (ng/mL) - 268.0(91-656)
BMI: Body mass index, CKMB: Creatine kinase-MB
10
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Figure 1: Omentin levels between study groups

A comparison of ACS subgroups and the control group
are shown in Table 2. No statistically significant difference was
observed in age, gender, BMI, HT, DM, and smoking rates
within the ACS subgroups. Smoking rates were significantly
higher in the STEMI group compared to the control group. While
TC and LDL levels were similar in ACS subgroups, they were
higher compared to the control group. The lowest HDL levels
were observed in the NSTEMI group, and it was significantly
different from the control group. Triglyceride levels were similar
among ACS subgroups and the control group. While the
sedimentation rate was higher in ACS subgroups, CRP levels
were similar among the study groups. WBC, hemoglobin, and
platelet counts were similar in the ACS subgroups.

The levels of omentin were similar in the USAP,
NSTEMI, STEMI, and control groups (P=0.58). Figure 2 shows
the levels of omentin in the ACS subgroups and the control
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group. Troponin, CKMB, and myoglobin levels were highest in
the STEMI group and lowest in the USAP group. In correlation
analysis, no significant relationship was observed among
omentin, troponin, CKMB, and myoglobin levels (Table 3).

Furthermore, no statistically significant correlation was
found between Omentin levels and BMI. The correlation
between omentin and myoglobin was shown in Figure 3 (r=-
0.017 P=0.881).

Table 2: Clinical and demographic data of the control and acute coronary syndrome
subgroups

Control USAP NSTEMI STEMI P-value

(n=22) (n=12) (n=18) (n=29)
Age (years) 31.2(131) 62.3(10.1° 61.7(12.6) 57.8(12.7)° <0.001
Male/Female, n 14/8 8/4 12/6 21/8 0.92
BMI (kg/m?) 242(2.2)  28.0(3.7¢  27.9(3.9)° 27.4(3.2) 0.001
Smoking n(%) 3(13%) 4(33%) 5(28%) 17(56%)° 0.007
Hypertension n(%) - 10(83%) 16(89%) 20(69%) 0.24
Diabetes mellitus n(%) 5(41%) 8(44%) 8(27%) 0.44
Total cholesterol (mg/dl) [135.9(25.2) 172.9(31.7)" 176.9(37.6)*  192.5(37.0)*  <0.001
Low density lipoprotein  |76.3(16.7)  116.8(32.4)° 111.8(35.1)" 123.6(33.0)* <0.001
(mg/dl)
High density lipoprotein  |42.9(5.9) 39.4(11.)2  34.9(8.4)° 38.3(7.7) 0.02
(mg/di
Triglyceride (mg/dl) 111.6(21.1) 131.1(55.9) 147.6(67.9) 134.1(54.1) 0.17
C-reactive protein (mg/L) [1.2(0.7) 1.6(0.4-5.3) 3.4(3.6) 2.7(1.1-4.9) 0.07
Creatinine (mg/dl) 0.7(02)  1.2(0.5)° 1.2(0.8-1.4  0.9(0.3)° 0.001
Sedimentation rate 10.0(55) 17.5(10.0-  17.0(12.3-30.0)* 23.0(10.5-36.5)" 0.001
(mm/hr) 27.5)
White blood cell count 5.7(1.4) 8.5(1.9)° 8.5(2.9)° 9.7(2.7)° <0.001
(10%/mm?)
Platelet count (10%mm®) |239.3(42.4) 291.6(87.2) 274.6(62.0) 249.0(71.0) 0.09
Hemoglobin (g/dL) 13.9(0.9) 12.8(20)  12.4(1.4)° 13.1(1.8) 0.02
Omentin (ng/ml) 6.3(1.3)  5.7(0.8) 5.8(1.1) 6.2(2.2) 0.58
Troponin (ng/ml) - 0.10(0.10-  0.80(0.2-3.2)°  6.9(2.4-17.5)*° <0.001

0.19)
CKMB (ng/ml) 2.3(1.1) 33.0(14.8- 169.0(97.0- <0.001
129.5)° 408.5)°¢
Myoglobin (ng/mL) 28.0(13.0- 278.0(136.8-  543.0(216.5-  <0.001
54.5) 403.8)° 900.0)*°

USAP: Unstable angina pectoris, NSTEMI: Non-ST segment elevation myocardial infarction, STEMI: ST
segment elevation myocardial infarction, BMI: Body mass index, CKMB: Creatine kinase-MB, ® Control vs
Other groups, 5 USAP vs. NSTEMI/STEMI, ¢ NSTEMI vs. STEMI

Table 3: Correlation analyses between Omentin and CKMB, Troponin and Myoglobin

Omentin
r P-value
CKMB -0.083  0.463
Troponin -0.095 0.397
Myoglobin | -0.017  0.881
BMI -0.186  0.09
p=0.58
12.50
= 1000
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Figure 2: Omentin levels between acute coronary syndrome subgroups and control group
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Figure 3: The correlation relationship between omentin and myoglobin levels
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Discussion

In the current study, omentin levels were similar among
ACS patients and healthy subjects. There was no significant
correlation between the omentin and ischemic biomarkers such
as CKMB and troponin. As far as we know, this is the first study
in the literature to investigate the relationship between omentin
levels and myoglobin in ACS patients. Moreover, we presented
that no association exists between omentin and myoglobin levels
in patients with ACS.

Recent studies have determined that there is an
association between omentin levels and inflammatory responses.
Turkcu et al. [15] reported that while serum omentin levels
decrease, the TNF-o/omentin ratio and TNF-a levels increase in
patients with Behcet’s disease. The low levels of serum omentin
values can predict adverse cardiac events in patients with heart
failure (HF). It has also been suggested that omentin is a new
prognostic marker in the risk classification of patients with HF.
Serum omentin levels have been shown to decrease in cases of
oxidative stress and chronic inflammation in HF patients [16].
Moreover, low serum omentin levels are associated with many
metabolic risk factors such as high blood pressure, glucose
tolerance, dyslipidemia, and increased navel environment [17].
The inflammation-reducing effects of omentin occur through
signaling pathways such as Cyclooxygenase-2 (COX-2),
endothelial nitric oxide synthase (eNOS), nitric oxide (NO), and
nuclear factor kappa B (NF-kB) [18]. Omentin activates the
AMP-activated protein  kinase (AMPK), which reduces
endothelial inflammation through E-selectin inhibition [7].
AMPK also activates eNOS, which has a vasodilating effect.
Activated eNOS blocks the c-Jun N-terminal protein kinases
(JNK) activation, which plays a role in the activation of
inflammation through TNF-a-mediated COX2 induction in the
cell [18]. Omentin has an antiangiogenic effect by inhibiting Akt
and NF-kB signaling pathways. So, AMPK- and Akt-dependent
mechanisms show acute ischemic damage reducing effects in the
myocardial tissue [7]. A recent study demonstrated that omentin
activated the Akt — eNOS signaling pathway in order to improve
the revascularization and endothelial cell function in response to
ischemia [19].

The production of pro- and anti-inflammatory
adipocytokines from epicardial adipose tissue (EAT) could
change in certain pathological situations [20]. Adiponectin
expression decreases, and proinflammatory adipocytokine
expressions such as IL-6 and TNF-alpha increases in patients
with CAD [21]. So, it is accepted that these adipocytokines
released from the EAT via vasocrine and paracrine routes
regulate the atherosclerotic process [22]. Endothelial dysfunction
is associated with subclinical atherosclerosis. Omentin shows
anti-atherogenic effects through increasing endothelial NO and
by reducing inflammation and oxidative stress. In a study by
Yamawaki et al. [23], it was reported that omentin can inhibit
vasoconstriction by endothelium-dependent mechanisms in mice
aorta. Moreno-Navarrete et al. [24] suggested that the levels of
plasma omentin are a marker indicating endothelial function due
to their relationship with endothelial vasodilation. Omentin is
inversely associated with CAD, and it was reported that omentin
can be utilized as a biomarker to diagnose CAD [10, 11].A
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Previous studies reported that low omentin levels existed in
coronary endothelium, epicardial adipose tissue, and serum in
patients with CAD [25, 26]. Omentin levels positively correlated
with BMI, serum interleukin-6, systolic blood pressure,
hemoglobin-Alc  (glycosylated hemoglobin), and total
cholesterol levels, and negatively correlated with HDL and
adiponectin levels [12, 27]. It has been determined that omentin
levels predict adverse cardiac events regardless of the severity of
angiographic lesions [17].

Previous studies presented that omentin levels were
significantly lower in DM patients with ischemic heart disease.
Another study also suggests that ACS patients have lower
omentin levels [12]. Omentin has a reducing effect on myocyte
apoptosis in ischemic tissue by suppressing AMPK- and Akt-
dependent mechanisms [14]. Omentin also decreases the vascular
smooth muscle cell proliferation and neointimal formation after
arterial injury [28]. Moreover, it improves myocardial damage
and myocardial functions in patients with STEMI [14]. Time-
dependent kinetic changes in omentin levels have been
associated with early improvement of ejection fraction and
negative remodeling in patients with anterior STEMI. Because
omentin ameliorates the myocardial damage, it was considered a
cardioprotective acute phase reactant in ACS patients. High
omentin levels and low CKMB levels were observed in ACS
patients at the time of admission [29]. Du et al. [25]
demonstrated that omentin levels were lower in CAD, and the
amount of omentin expression was lower in adipose tissue
around the stenotic coronary artery than the adipose tissue
surrounding the non-stenotic coronary artery. However, there
was no difference in the expression of adiponectin levels in the
adipose tissue around the stenotic and non-stenotic coronary
arteries. Omentin level was significantly lower, and IL-6 level
was significantly higher in ACS patients compared to stable
angina pectoris (SAP) group and the control group. Furthermore,
omentin was a CAD predictor, and it also negatively correlated
with IL-6 [12].

In the present study, omentin levels were similar
between ACS patients and healthy subjects.

Several reports indicated that omentin levels were lower
in ACS patients. These reports suggest that the principal reason
for low omentin levels was the reduced release of omentin into
plasma [25]. Harada et al. [30] presented that a low omentin
level was associated with EAT volume in CAD patients, but this
relationship was not significant. In this study, we thought that
omentin levels were similar in study groups due to the similar
EAT thickness, volume, or mRNA expression of omentin in
EAT. However, we did not evaluate EAT thickness, volume, and
MRNA expression of omentin. It has previously been shown in
patients with ACS that there was an inverse correlation between
omentin levels and BMI [31]. In our study, no significant
correlation was observed between omentin levels and BMI, and
it could explain the similar omentin levels between the study
groups. Furthermore, no statistically significant relationship was
observed among omentin, CKMB, troponin, and myoglobin
levels. These non-significant correlations could be explained by
the timing of the blood analyses, which were conducted within
six hours after the observation of the initial symptoms. If serial
measurements were made, a significant correlation could be
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observed. So, further studies need to be conducted to verify these
findings.

Limitations

One of the significant limitations of our study was that
the study group was limited to patients who were diagnosed with
ACS. Hence, the findings of this study cannot be generalized to
all patients with atypical symptoms, stable angina pectoris, and
CAD. The relatively limited number of patients could limit the
strength of results and conclusions obtained from this study.
Although we measured the CKMB, troponin, myoglobin, and
omentin levels within 6 hours of admission, we did not perform
serial measurements of these parameters. Future investigations
with more number of patients are needed to evaluate the CKMB,
troponin, myoglobin, and omentin measurement levels for
patients presenting with ACS. The other limitation of the study
was that the ischemic modified albumin, which is an ischemia
biomarker, was not measured and compared with omentin levels.
Moreover, the effect of omentin on prognosis in ACS patients
was not evaluated in this study. Despite these limitations, our
study is still essential as it provides significant results for further
studies about CKMB, troponin, myoglobin, and omentin levels
in patients with ACS.

Conclusion

In conclusion, our data reveal that levels of omentin
were similar in patients with ACS and healthy subjects. In the
study, no statistically significant correlation was found between
Omentin, CKMB, and Troponin levels. This is thought to be the
first study in the literature to investigate the relationship between
omentin levels and myoglobin in ACS patients and hence it may
shed light on for future ACS diagnosis options. For ACS
patients, no significant relationship was observed between
omentin and myoglobin levels. Hence, the potential usefulness of
blood concentrations of omentin levels in understanding the
relationship with ACS needs to be examined with further studies.
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Abstract

Aim: Established coronary risk factors are good predictors of the occurrence of coronary artery disease (CAD), but their correlation with
angiographic seriousness of the disease is argumentative and may vary among ethnic groups. In this study, we examined which of these
factors are associated with the angiographic seriousness in Turkish patients with attested CAD.

Methods: A total of 2433 patients who underwent coronary angiography and were diagnosed with critical lesions in at least one
coronary artery were included in the study. Coronary risk factors were determined by retrospectively scanning the patient records and
the relationship with the angiographic severity of coronary artery disease was investigated.

Results: Most patients (36.4%) were between 60-69 years of age and approximately two thirds of patients (76.8%) were men.
Hypertension, diabetes mellitus and hyperlipidemia were common cardiovascular risk factors (CRFs), present in 54.8%, 43.2% and
50.3% of patients, respectively. Multiple logistic regression analysis showed that diabetes mellitus, male sex and age since 6" decade
significantly raised the risk of multivessel CAD (Odds ratios: 1.29 (1.08-1.54; P=0.004), 1.35 (1.1-1.66; P=0.004), 3.53 (1.85-6.75;
P<0.001), respectively). Hypertension and hyperlipidemia were not correlated with CAD angiographic severity.

Conclusion: Diabetes mellitus appeared as the modifiable coronary risk factor forecasting multivessel coronary artery disease in Turkish
patients.

Keywords: Turkish, Ethnic, Angiography, Risk, Multi vessel

Oz

Amag: Koroner arter hastalig1 risk faktorleri, koroner arter hastaliginin (KAH) ortaya ¢ikiginin iyi dngordiiriiciilerdir, ancak bunlarin
hastaligin anjiyografik ciddiyeti ile korelasyonlar1 tartismalidir ve etnik gruplar arasinda farklilik gosterebilir. Bu ¢alismada, kanitlanmis
KAH olan Tiirk hastalarda kardiyovaskiiler risk faktorlerinin hastaligin anjiyografik ciddiyeti ile iliskisi arastirildi.

Yontemler: Koroner anjiyografi ile degerlendirilerek en az bir koroner arterde kritik lezyon saptanan 2433 hasta galismaya dahil edildi.
Hasta kayitlari retrospektif taranarak hastalarin koroner risk faktorleri tespit edildi ve koroner arter hastaliginin anjiyografik ciddiyeti ile
iligkisi arasturldi.

Bulgular: Calisma popiilasyonunda hastalarin ¢ogu (%36,4) 60-69 yaslar1 arasindaydi ve hastalarin yaklasik tigte ikisi (%76,8) erkekti.
Hipertansiyon, diyabetes mellitus ve hiperlipidemi hastalarin sirasiyla% 54,8,%43,2 ve %50,3'linde mevcuttu. Coklu lojistik regresyon
analizinde, diabetes mellitus, erkek cinsiyet ve 6. dekattan itibaren yasin, cok damarli KAH riskini 6nemli 6l¢iide artirdigi saptandi
(odds oranlar1 sirasiyla 1,29 (1,08-1,54; P=0,004), 1,35 (1,1-1,66; P=0,004), 3,53 (1,85-6,75; P<0,001). Hipertansiyon ve
hiperlipidemi, KAH’1n anjiyografik ciddiyeti ile iliskili degildi.

Sonug: Tiirk hastalarda ¢ok-damar koroner arter hastaligini 6n gordiiren diizeltilebilir koroner arter hastalig risk faktorii diyabetes
mellitustur.

Anahtar kelimeler: Tiirk, Etnik, Anjiyografi, Risk, Coklu damar

coronary angiography in Turkish patients. J Surg Med. 2020;4(12):1143-1146.
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Introduction

One of the leading causes of morbidity and death is
coronary artery disease. Male sex, advancing age, hypertension,
dyslipidemia, obesity, abnormal glucose metabolism, family
history of ischemic heart disease and smoking are well known
risk factors of coronary artery atherosclerosis [1].

The correlation between these cardiovascular risk
factors (CRFs) and the occurrence of CAD and clinical outcomes
is consistent [2,3]. Nonetheless, the association between these
risk factors and the coronary angiography findings is less
coherent with research showing contradictory findings [4-10].
Previous studies have also indicated that effects of these risk
factors may vary across different ethnic groups [11,12].

Few data about the effects of CRFs on disease severity
in angiographically assessed Turkish patients is available
[13,14]. The purpose of our research was therefore to investigate
which CRFs are correlated with the severity of atherosclerosis,
assessed by coronary angiography, in Turkish patients.

Materials and methods

Study population

Hospital records of consecutive patients who underwent
coronary angiography at Bursa Uludag University Faculty of
Medicine between 2002 and 2012 were examined. Ethics
approval was obtained from the local ethics committee of Bursa
Uludag University, Faculty of Medicine (Approval number:
2012-26/4). Information about the presence of CRFs (diabetes
mellitus, hypertension and hyperlipidemia) could be gained from
the hospital registry system only for 4368 patients. Among these
patients, according to the coronary angiography results, we
excluded 1100 patients with normal coronary angiograms and
790 patients with non-critical coronary lesions. Data regarding
CRFs of 45 patients were not complete and they were also
excluded. Finally, a total of 2433 patients were included.
According to drug information records, patients taking
antihypertensive drugs, oral antidiabetics and/or insulin, statins
or fenofibrate were grouped as hypertensive. diabetic and
hyperlipidemic, respectively.

Coronary angiography

Selective coronary angiography views of the study
population were analyzed by two interventional cardiologists
independently. In all epicardial vessels we described a critical
coronary lesion and significant CAD as atherosclerotic luminal
involvement of more than 50% in a major coronary artery or its
major branches. The diameter and degree of lumen narrowing of
the vessels were measured into a guiding catheter's lumen (6
French). Patients were grouped into one vessel CAD group and
multivessel CAD group (patients with >2 vessel disease).

Statistical analysis

For comparisons, we categorized the patients into two
groups in conformity with the presence of one or multiple (>2)
vessel disease. Normality tests were performed for the
distributions of the data to select parametric or non-parametric
tests. Logistic regression analysis was used to investigate the
relationship between CRFs and the angiographic severity of
CAD as the dependent variable. Odds ratios (ORs) and 95%
confidence intervals were calculated. The risk factors studied
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were diabetes mellitus, age, gender, hypertension, and
hyperlipidemia. SPSS Statistics software, version 19 was used
and a P-value <0.05 was assumed to be statistically significant.
All tests were two-sided.

Results

A total of 2433 patients were included in the study.
Most of the patients were males (76.9 %). The most frequently
involved vessel was the left anterior descending artery (55.8%)
in patients with one-vessel disease (Figure 1).

60,0

B LMCA
N LAD

CX

50,0

40,0

B RCA

Prevalance (%)

0,0
Type of involved coronary vessel

Figure 1: Distribution of involved coronary artery in one vessel coronary artery disease
patients (LMCA: left main coronary artery, LAD: Left anterior descending coronary artery,
Cx: Circumflex coronary artery, RCA: Right coronary artery)

The CRFs and angiographic severity of CAD were
shown in Table-1. Diabetes mellitus was more prevalent in
multivessel CAD patients than in one vessel CAD patients
(45.2% wversus 39.2%, respectively, P=0.005). A logistic
regression analysis involving gender, age, diabetes mellitus,
hypertension and hyperlipidemia as independent variables
displayed that male gender, diabetes mellitus and increasing age
since 6™ decade significantly raised the risk of multivessel
involvement by 1.35 (1.1-1.66, P=0.004), 1.29 (1.08-1.54,
P=0.004), 3.53 (1.85-6.75, P<0.001), 4.52 (2.37-8.63, P<0.001),
6.01 (3.08-11.73, P<0.001), and 9.33 (3.83-22.73, P<0.001),
respectively (Table 1).

After subdivision of the population according to type of
involved coronary vessels, we also investigated the relationship
between coronary risk factors and involved coronary artery type
in patients with one vessel disease (Table 2). We noted that
involvement of all types of coronary arteries are associated with
male sex and existence of diabetes mellitus. Although left main
coronary artery (LMCA) involvement was increasing since the
8" decade, involvement of left anterior descending (LAD) artery,
circumflex (Cx) artery and right coronary artery (RCA) were
associated with an earlier age, which is since the 5™ decade.

Table 1: Characteristics of patients and logistic regression analysis for multivessel coronary
artery disease

All Two or three vessel disease Multivariable logistic
(n=2433) regression
Yes No P- Odds  95% CI P-
(n=1636) (n=797) value ratio value
Male sex 1870 (76.8) 1274 (77.8) 596 (74.7) 0.09  1.35 (1.1-1.66) 0.004
Diabetes 1053 (43.2) 740 (45.2) 313(39.2) 0.005 1.29 (1.08- 0.004
mellitus 1.54)
Hypertension 1334 (54.8) 897 (54.8) 437 (54.8) 0.99 -
Hyperlipidemia |1226 (50.3) 823 (50.3) 403 (50.5) 0.9
4.decade |44 (1.8) 15 (0.9) 29(3.6) -
5.decade (267 (10.9) 136(8.3) 131 (16.4) - - - -
Age 6.decade [744 (30.5) 485(29.5) 259 (32.4) <0.001 3.53 1.85-6.75 <0.001
7.decade (888 (36.4) 625(38.2) 263 (32.9) 4.52 2.37-8.63
8.decade (422 (17.3) 319(19.4) 103 (12.9) 6.01 3.08-11.73
9.decade |68 (2.7) 56 (3.4) 12 (1.5) 9.33 3.83-22.73

Data: number (%), Cl: confidence interval
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Table 2: Relationship between type of involved coronary vessel and coronary risk factors

Logistic regression
OR 95 % ClI P-value
LMCA involvement  Male sex 4.25 2.46-7.37 <0.001
Diabetes mellitus | 2 1.37-2.91 <0.001
5.decade - - -
6.decade
7.decade - -
8.decade 8.24 1.11-61.13 0.039
9.decade 15.01 1.79-125.36  0.012
LAD involvement Male sex 2.48 2.17-2.84 <0.001
Diabetes 1.26 1.11-1.44 <0.001
5.decade 1.85 1.25-2.73 0.002
6.decade 3.81 2.62-5.54 <0.001
7.decade 5.27 3.63-7.66 <0.001
8.decade 8.58 5.76-12.78 <0.001
9.decade 12.33  6.68-22.76 <0.001
CX involvement Male sex 2.94 2.56-3.39 <0.001
Diabetes 1.21 1.07-1.38 0.003
5.decade 1.69 1.07-2.66 0.024
6.decade 3.64 2.36-5.61 <0.001
7.decade 4.61 2.99-7.1 <0.001
8.decade 6.53 4.17-10.24 <0.001
9.decade 17.54  9.34-32.93 <0.001
RCA involvement Male sex 2.6 2.27-2.99 <0.001
Diabetes 1.28 1.12-1.45 <0.001
5.decade 1.95 1.22-3.11 0.005
6.decade 4 2.56-6.25 <0.001
7.decade 5.18 3.33-8 <0.001
8.decade 6.94 4.38-11 <0.001
9.decade 13.87  7.46-25.81 <0.001

OR: odds ratio, Cl: Confidence interval, LMCA: Left main coronary artery, LAD: Left anterior descending
artery, CX: Circumflex coronary artery, RCA: Right coronary artery

Below are our findings.

LMCA involvement

Male patients had more common LMCA involvement
by 4.25 (2.46-7.37, P<0.001). Also, diabetes mellitus and
advanced age since 8" decade increased the prevalence of
LMCA involvement. Odds ratios were 2 (1.37-2.91, P<0.001),
8.24 (1.11-61.13, P=0.039), 15.01 (1.79-125.36, P=0.012) for
diabetes mellitus, 8" and 9" decades, respectively.

LAD involvement

Male patients had more common LAD involvement by
2.48 (2.17-2.84, P<0.001). Also, diabetes mellitus and advanced
age since 5" decade increased the prevalence of LAD
involvement: Odds ratios were 1.26 (1.11-1.44, P<0.001), 1.85
(1.25-2.73 P=0.002), 3.81 (2.62-5.54 P<0.001), 5.27 (3.63-7.66
P<0.001), 8.58 (5.76-12.78 P<0.001), 12.33 (6.68-22.76,
P<0.001) respectively, for diabetes mellitus, 5™-9"decades.

Cx involvement

Male patients had more common Cx involvement by
2.94 (2.56-3.39, P<0.001). Diabetes mellitus and advanced age
since 5™ decade increased the prevalence of Cx involvement.
Odds ratios were 1.21 (1.07-1.38, P=0.003), 1.69 (1.07-2.66
P=0.024), 3.64 (2.36-5.61, P<0.001), 4.61 (2.99-7.1 P<0.001),
6.53 (4.17-10.24, P<0.001), 17.54 (9.34-32.93, P<0.001)
respectively, for diabetes mellitus, 5"-9" decades.

RCA involvement

Male patients had more common RCA involvement by
2.6 (2.27-2.99, P<0.001). Also, diabetes mellitus and advanced
age since 5" decade increased the prevalence of RCA
involvement. Odds ratios were 1.28 (1.12-1.45, P<0.001), 1.95
(1.22-3.11 P=0.005), 4 (2.56-6.25, P<0.001), 5.18 (3.33-8
P<0.001), 6.94 (4.38-11, P<0.001), 13.87 (7.46-25.81, P<0.001)
respectively, for diabetes mellitus, 5-9" decades.

Discussion

The most common cause of death is coronary artery
disease (CAD). Established cardiovascular risk factors (CRFs)
like gender, obesity, smoking, age, diabetes mellitus,
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hypertension, hyperlipidemia and family history are well known
[3,15,16]. Nonetheless, the angiographically assessed association
between CRFs and atherosclerotic burden is not as well known,
with studies resulting varying and inconsequent findings
[5,6,8,10,17-20].

In this study, we mainly searched for the correlation
between multivessel CAD and CRFs in Turkish patients who
underwent conventional coronary angiography electively. Our
study displayed that diabetes mellitus, male gender and advanced
age were significantly associated with multi vessel coronary
artery disease, while hypertension, and hyperlipidemia were not.

The results of a former study by Veeranna et al, which
stated that diabetes mellitus was the unique forecaster of the
CAD burden in a cohort of 631 elderly patients (mean age 73
years) are consistent with our study [21]. The significance of
diabetes mellitus as a risk factor for angiographic CAD
progression has been noted in previous studies [22]. Metabolic
disorders seen in diabetics may contribute to high CAD severity
[23]. Impaired glucose tolerance and an impaired fasting glucose
status are also independently correlated with the extent of CAD
[24].

Our results support the idea that established
cardiovascular risk factors may not have the same treasure in
foretelling the severeness of angiographic findings. While most
of the well-known cardiovascular risk factors are thought to be
strong predictors of the severity of CAD assessed
angiographically [7], some studies revealed that only few of
these factors are effective forecasters of CAD severity [8].
Different ethnic characteristics and designs of studies may define
these conflicting results.

Several studies reported the impact of ethnic differences
on the relationship between CRFs and CAD severity [25].
Presentation of CAD can also vary among ethnic groups [11,26].
We need further angiographic data of other ethnic groups to
compare.

These findings state that the comparative effect of
established risk factors on the angiographically assessed severity
of CAD may differ depending on the selected population.

Limitations

Our analysis was firstly limited with its retrospective
design. However, selective coronary angiography technique also
has limitations. It gives us information about the arterial lumen
only, not the vessel wall and plaque volume, like intravascular
ultrasound.

The study was conducted to determine the relationship
between established CRFs and multivessel CAD, but it did not
give information about clinical outcomes including
cardiovascular morbidity and mortality.

Finally, while our study is a single center study, our
conclusions cannot be extrapolated to entire population.

Conclusions

Diabetes is an independent modifiable risk factor
related to multivessel coronary artery disease in Turkish patients.
The underlying mechanisms need further studies, which may
give way to preventing and managing CAD risk factors in
different ethnic groups.
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Abstract

Aim: Drug reactions are important and frequent complications of medical treatments. In this study we aimed to investigate the patients
hospitalized with a diagnosis of cutaneous drug eruptions, implicated drugs, and related skin manifestations considering the literature.
Methods: This retrospective cohort study was performed in Haydarpasa Numune Training and Research Hospital, Dermatology and
Venereology Department. The study comprised 164 patients that were diagnosed with cutaneous drug eruption between January 2010
and December 2016. Some parameters, such as demographic characteristics, type of the reaction, culprit drug groups, multiple drug
usage, time between the onset of the drug intake and beginning of the eruption were recorded. Age, gender, symptoms, laboratory tests,
diagnosis and treatment information were obtained through patient files. Causal relationship was assessed by Naranjo algorithm.
Adverse drug reactions were categorized as definite, probable, possible, and absent. All values were expressed in percentages. The
severity of the reaction caused by the drug was assessed with Hartwig's Severity Assessment Scale.

Results: Among 164 patients, there were 104 females and 60 males with a mean age of 46.3 (18.8) years. The most commonly
encountered type of drug reactions were urticaria and angioedema (42.1%), followed by morbilliform drug eruption (31.7%). More
cutaneous reactions were noted with NSAIDs (18.9%), antibiotics (15.2%) and the combination of NSAIDs and antimicrobial agents
(9.8%). Time between the onset of eruption and the intake of the drug varied by hours to months. Some of these patients also described
similar reactions related to drugs in the past.

Conclusion: Knowledge of these drug eruptions, the causative drugs and the prognostic factors is important for clinicians. It is
recommended to advise patients to carry a list in their wallets indicating their drug allergies and/or intolerances, especially if they had a
severe reaction before. We conclude that a careful follow-up should be performed with NSAIDs, antibiotics and anti-epileptics. The
combination of drugs, including NSAIDs and antibiotics should be avoided as much as possible.

Keywords: Cutaneous drug eruptions, Reaction patterns, Epidemiological and clinical features, Scales

Oz

Amag: Tlag reaksiyonlart medikal tedavinin énemli ve sik bir komplikasyonudur. Bu galismada ki amacimiz, kutandz ilag reaksiyonu
tanist ile klinigimizde yatirilan olgularda, sorumlu ilaglar ve bu ilaglarin neden oldugu klinik tablolar literatiir bilgileri esliginde
incelemektir.

Yontemler: Calismaya Ocak 2010-Aralik 2016 tarihleri arasinda kutandz ilag erlipsiyonu tanisi ile Haydarpasa Numune Egitim
Aragtirma Hastanesi Deri Ve Ziihrevi Hastaliklar1 Kliniginde yatirilarak tedavi edilen 164 olgu alinmistir. Hastalarin yasi, cinsiyeti,
semptomlari, laboratuar tetkikleri, tan1 ve tedavi bilgileri hasta epikrizlerden incelenerek elde edildi. Demografik dzellikler, reaksiyonun
tipi, reaksiyona yol a¢tig1 diistiniilen ilag gruplari, multipl ila¢ kullaniminin varligy, ilag¢ alimmdan dokiintiiniin baglangicina kadar gegen
siire gibi parametreler kayit edildi. Nedensellik iliskisi Naranjo algoritmast ile degerlendirildi. KIE'ler,

kesin, muhtemel, olasi ve yok olarak gruplandirildi. Biitiin degerler yiizdelik olarak ifade edilmistir. flacin yol agtig1 reaksiyonun siddeti
Hartwig’s Ciddiyet Degerlendirme Skalas ile degerlendirildi.

Bulgular: Caligmaya alinan 164 hastanin 104’4 kadin (%63,4) ve 60’1 erkek (%36,6) idi. Hastalarimizin yaglar1 4 ile 97 arasinda
degismekle birlikte yas ortalamas1 46,3 (18,8) idi. En sik reaksiyon tipi %42,1 oraninda saptadigimiz iirtiker ve anjiyoddemdi. Bunu
strastyla, %31.7 olarak saptanan makiilopapiiler ilag eriipsiyonu izlemekteydi.kutanéz reaksiyonlara en sik yol agan NSAII’ler (%18,9),
antibiyotikler (%15,2) ve bunlar1 izleyen NSAII ve antbiyotiklerin kombinasyonu idi (%9,8). Ilacin ilk alinmasindan dékiintiiniin
bagslangicina kadar gegen siire saatler ile aylar arasinda degismekteydi. Bu olgularin bir kismu da dykiide gegmiste ilaglarla ilisikli benzer
reaksiyonlar tanimlamaktadr.

Sonug: Kutandz ila¢ Eriipsiyonu ve ona neden olan ilaglarin ve prognostik faktorlerin bilinmesi klinisyenler igin biiyilk dnem arz
etmektedir. Bu durumda hasta bilinglendirilmeli ve uyarict olarak yaninda daha 6nce hangi ilaglarin reaksiyonlara sebep oldugunu
gosteren alerji karti ya taginmasi saglanmalidir. NSAIl’ler, antibiyotikler ve bunlari igeren kombine ilag kullanimindan miimkiin
oldugunca kaginilmasi, antibiyotikler ve antiepileptikler konusunda dikkatli bir izlem yapilmasi, uzun siireden beri kullanilan ilaglarin
da irdelenmesi gerektigi sonucuna varildi.

Anahtar kelimeler: Kutanéz ilag eriipsiyonlari, Reaksiyon paternleri, Epidemiyolojik ve klinik 6zellikler, Olgekler
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Introduction

Cutaneous drug eruptions (CDE) or cutaneous drug
reactions (CDR) are defined as undesirable toxic reactions when
drugs are administered at standard doses for the diagnosis,
treatment, or prophylaxis of a particular disease [1,2]. The
clinical manifestation of CDE varies widely, from a simple
asymptomatic skin rash to life-threatening emergencies [3]. Drug
reactions are frequently encountered by dermatologists in clinical
practice. Most frequent cause of cutaneous drug eruptions are
antibiotics,  especially  penicillins, cephalosporins  and
nonsteroidal anti-inflammatory drugs (NSAIDs). CDEs are seen
in 1-8% of the population and 0.1-16.8 % of the hospitalized
patients [4-5].

Materials and methods

This retrospective study was conducted in Haydarpasa
Numune Training and Research Hospital Dermatology and
Venereology (DVL) Department located in Istanbul, between
January 2010 and December 2016. A total of 2757 inpatient
diagnoses were analyzed retrospectively, and 164 patients with
definite diagnoses of adverse drug reactions were evaluated. In
73 cases, histopathological examination of the skin was
performed. Laboratory findings that may be helpful in the
diagnosis such as liver and renal function disorders and presence
of eosinophilia were evaluated. Infectious diseases, which are
often similar to drug reactions, and other etiological factors had
been ruled out in all patients with appropriate laboratory
investigation. Patients were categorized according to their age as
children and adolescents (0-19 years), adults (20-64 years) and
elderly (age 65 and over). The time between the suspected drug
intake and adverse cutaneous drug reaction was categorized into
three groups, as follows: 0-3 weeks, 3 weeks-3 months and 3
months-1 year. Causative drugs were grouped as antibiotics,
NSAIDs, anticonvulsants, antihypertensives, antiepileptics,
vitamins, common cold medications, chemotherapeutics,
spasmolytics and combined drugs. In patients with combined
drug usage, cutaneous drug eruptions were assessed for causality
with Naranjo's algorithm.

Naranjo Algorithm is a questionnaire designed by
Naranjo et al. [6] for determining the likelihood of whether a
cutaneous drug eruption is due to the suspected drug rather than
the result of other factors, and probability is divided into four
categories: Definite, probable, possible, or unlikely.

The severity and preventability of the reported reactions
were assessed with modified Hartwig categorization as mild,
moderate, and severe with seven levels of severity [7].

Ethics committee approval

The approval for this study was obtained from the
Haydarpasa Numune Traininig and Research Hospital Ethics
Committee of Clinical Studies (decision number: 2017/07). All
procedures involving human participants were performed in
accordance with the ethical standards of the institutional and/or
national research committees and 1964 Helsinki declaration and
its later amendments or comparable ethical standards.

Statistical analysis

The SPSS / Windows (version 21.0) was used to
perform descriptive analysis (mean, standard deviation,
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minimum, median, maximum). For quantitative variables, one
sample Kolmogorov-Smirnov test was used to detect normality
of distribution. Mann-Whitney U test was later used based on the
results. Binary outcomes were compared between groups using
the Chi-square test for assessing significance. P-value <0.05 was
considered significant. The analyses were performed using
MedCalc Statistical Software version 12.7.7 (MedCalc Software
bvba, Ostend, Belgium; http://www.medcalc.org; 2013).

Results

Of the 164 patients included in the study, 104 were
female (63.4%) and 60 were male (36.6%). The age range of the
patients was 4-97 years with a mean age of 46.3 (18.8) years.
The most common age peak was the 6" decade, and the data
were presented in Figure 1.

259 Mean = 46,26
Std.Dev. = 18,842
N=164

207

. |

Figure 1: Mean age of inpatients with cutaneous drug eruption

Among all, 87.2% of the patients had drug reactions for
the first time, while 12.8% reported a history of a previous
adverse drug reaction. A systemic illness was present in 64% of
the patients. In terms of patient characteristics, 13 patients
(7.9%) had a history of atopy. The most common drug group
causing cutaneous drug reactions was NSAIDs (18.9%),
followed by antimicrobial drugs (15.2%). Antibiotic+ NSAID
combined drug use was the third most common cause for
cutaneous drug reactions (9.8%) (Table 1). Cutaneous drug
eruption was mostly caused by flurbiprofen (34.5%) and
metamizole (20%) from the NSAID group, by cephalosporins
(32.8%) and penicillins (29.5%) among antimicrobial agents, and
by phenytoin (50%), lamotrigine, and carbamazepine from the
anticonvulsant group. Antihypertensive drugs caused CDE in 6
patients. The most common were beta blockers (75%), followed
by ACE inhibitors (25%).

The most frequent cause of the use of drugs causing
CDE was an upper respiratory tract infection (34.1%). Epilepsy
was another common cause (4.3%). The time from drug intake to
the development of the reaction was between 1 day and 1 year.
More than half (87.4%, n=144) of the cutaneous drug eruptions
occurred within hours to days of drug ingestion, 19 (11.6%)
occurred between 3 weeks and 3 months, 1 occurred between 3
months-1 year. There was no significant relationship between the
duration of drug use and the reaction pattern (Fisher Exact test
P=0.752).
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Table 1: Causative agents for the three most common types of cutaneous drug reactions
Drugs n %
NSAIDs 31 18.9
Antibiotics 25 15.2
Antiepileptics 7 4.3
Antispasmolytics 7 43
Antihypertensives 6 3.7
Anticonvulsants 6 3.7
Antifungals 6 3.7
Common cold medications 5 3.0
Unknown 5 3.0
Antineoplastics 4 2.4
Antipyretics 4 2.4
Common cold drug+ NSAID 3 1.8
Antibiotic + antipyretic 3 1.8
Antiepileptic + NSAID 3 1.8
Antigout (allopurinol) 3 1.8
Antibiotic + common cold drug 2 1.2
Antibiotics+spasmolytics 2 1.2
Antibiotic + contrast agent 2 1.2
Antidepressants 2 1.2
Antidiabetics 2 1.2
Antimalarials 2 1.2
Antivertigo drug 1 0.6
Antianemic 1 0.6
Antibiotic + antipsychotic 1 0.6
Antibiotic + NSAID + expectorant | 1 0.6
Antibiotic+antianemic 1 0.6
Antidepressant 1 0.6
Antipyretic+antidiabetic+antibiotic | 1 0.6
Antiepiletic + antipsychotic 1 0.6
Anticonvulsant + antiepileptic 1 0.6
Antihyperlipidemic 1 0.6
Antimycotic + allopurinol 1 0.6
Spasmolytic + antifungal 1 0.6
Spasmolytic+antianemic 1 0.6
NSAID + paracetamol 1 0.6
NSAID + antispasmodic 1 0.6
Paracetamol 1 0.6
Vitamins 1 0.6
Agricultural medicine 1 0.6
Total 164  100.0

One of the commonest manifestations of CDE, urticaria,
was found in 69 (42%) patients, morbilliform rash was observed
in 46 patients (31.7%), followed by eosinophilia and systemic
symptoms (DRESS) in 10 (6.1%) and acute generalized

exanthematous pustulosis (AGEP) in 7 (4.3%) (Figures 2, 3)
(Table 2).

Figure 3: A: Acute Generalized Exanthematous Pustulosis (AGEP) Caused by Oral
Retinoids, B: Sweet syndrome

In addition to clinical findings, 73 patients (44.5%)
underwent histopathological examination, which revealed
superficial perivascular dermatitis in 47 patients (64.4%),
degeneration in dermoepidermal junction in 31 patients (42.5%),
and dermal eosinophilic infiltration in 30 patients (41.1%). Small
vessel vasculitis is found in 12 patients (16.44%) and
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keratinocyte necrosis was present in 7 patients (9.59%). The first
treatment step consisted of cessation of the suspected drugs.

Table 2: Cutaneous manifestation of CDE

Clinical feature n %
Urticaria 69 42
Morbilliform rash 52 317
DRESS 10 6.1
Fixed drug eruption 7 3
Stevens Johnson Syndrome 5 3
Other patterns 5 3
Sweet Syndrome 4 2.4
Toxic epidermal necrolysis 4 2.4
Erythroderma 1 0.6
Total 164 100

In 90.9% (n=149) of the cases, the disease was
controlled with both topical and systemic medical treatments,
7.3% (n=12) were treated with topical agents and 1.8% (n=3)
received systemic medical therapy only.

The most used causality assessment modality is
Hartwig's Severity Assessment Scale. The severity of cutaneous
drug eruption is divided into 7 levels (Levels 1-2: Light, levels 3-
4. Medium, levels 5-6-7: Severe). Among all, 78% of the
patients were level 4, 15.9% were level 3 and 4.9% were level 5.

According to the Naranjo Algorithm, the drug reactions
of 61.6% of patients were possibly related, that of 30.5% were
probably related, that of 4.3% were unlikely to be related, and
that of 3.7% were definitely related to the suspected drugs.

Discussion

Considering drugs are an essential component of
medical therapy, drug-related adverse reactions are important
and frequent complications of medical treatment. Cutaneous drug
eruptions are seen more commonly in females compared to
males [8-10]. In their study of 300 patients with CDE, Jelvehgari
et al. [11] reported that the number of female patients were more
than that of the male patients (@ = 152, & = 148). In our study,
we also found that the proportion of female patients were greater
than men. This may be because women are more likely to use
drugs than men. Cutaneous drug reactions can occur at any age.
While infants and children are at lower risk, adults and geriatric
age groups are at higher risk for adverse drug reactions [12-13].
In our study, the mean age of the inpatients was 46.3 + 18.8
years, and the majority of the patients were 50 years and older.
Our findings showed comparable results to other studies on
cutaneous drug reactions. Using multiple drugs, especially due to
systemic and chronic diseases, cross-reactivity among them, and
diseases that lead to an inability to detoxify the toxic drug
metabolites can all increase the chance of CDE development
[12]. In our study, 64% (n=106) of the patients had at least one
systemic disease and multiple drug use. In a 2-year retrospective
study, Farshchian et al. [14] found that 20 of the 308 patients
(6.5%) had a history of drug reaction which means that careful
history taking can prevent recurrence of CDE in these patients.
Among our patients, recurrence rate of CDE was 12.8%. These
results show that patients do not adequately avoid the previously
allergenic or cross-reacting drugs. In this case, the patient should
be informed and should carry an allergy card or wristband to
warn health care workers about which drugs can cause reactions.

In many studies, most drug reactions are caused by
penicillins,  cephalosporins,  antibiotics, NSAIDs and
anticonvulsants [3-15,16]. However, this rank varies according to
demographic features like ethnicity and geographical region. For
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example, in the study by Akpinar et al. [17] evaluating 106 cases
in Turkey, the most frequent causative agents for CDE were
antibiotics (40.5%), NSAIDs (31.1%) and antiepileptics. In an
epidemiological study that examined 117 cases in a dermatology
clinic in Brazil, severe drug reactions developed mostly against
anticonvulsants  (23.9%), antibiotics (22.1%) and with
combination drugs [18].

When we compared the reports of previous studies to
our study, NSAIDs (18.9%), antibiotics (15.2%), combined drug
use (9.8%), and antiepileptics (4.3%) were the most common
culprits of CDEs. This may be since NSAIDs can be obtained
from pharmacies easily without prescription.

Cutaneous drug eruptions can present with all kinds of
skin manifestations, but the most common types include
morbilliform rash, urticaria and/or angioedema, erythroderma,
and erythema multiforme [19-20]. However, the frequency of
these patterns varies according to the geographical location,
ethnic differences and the drugs used. Botelho et al. [16]
examined 117 cases of CDE and reported the most common
clinical forms as morbilliform rash (37.6%), DRESS (14.5%)
and Stevens-Johnson syndrome/toxic epidermal necrolysis
(SJS/TEN) (12.8%). In India, Sasidharanpillai et al. [21] have
noted SJS-TEN (5 SJS, 12 TEN) in 43 patients as the most
common type of adverse drug reaction followed by morbilliform
rash, DRESS, and fixed drug eruption. In these two studies,
anticonvulsants were the predominant drugs causing CDE in
different patterns. The most common forms of drug eruption in
our study were urticaria-angioedema, morbilliform rash and
DRESS, which were parallel to other researches from our
country. In our study, the most common causes of urticaria were
antibiotics and NSAIDs. This result was like the study of Naldi
et al. [10] who observed the same reaction patterns in 2224
patients. In this study, which evaluated hospitalized patients
only, urticaria was more common than morbilliform rash. This
can be explained by the fact that morbilliform drug eruptions are
relatively benign and mild forms do not require hospitalization.
The interval between the offending drug intake and the eruption
ranges from a few minutes to several hours for urticaria, and
from a few hours to one week for morbilliform rash, DRESS,
SJS and TEN. Akpinar et al. [17] studied the time between drug
intake and the initial eruption and found that 84.6% of the cases
occurred within the first two weeks and 7.5% of the cases
occurred in between 1 to 3 months. In our study, akin to other
results in the literature, the time between drug intake and CDE
ranged from 0-3 weeks in 87.8% of patients and between 3
weeks-3 months in 11.6% of patients. This result suggests that
the medications used in the last three weeks in patients with CDE
need to be investigated more thoroughly. In our hospital, the
patients included in the study were treated with combined topical
and systemic therapy without consideration of the reaction
pattern. Systemic treatments administrated most frequently were
antihistamines and systemic steroids. In patients with DRESS, 40
patients received systemic corticosteroids, 1 patient received
both systemic corticosteroids and IVIG, and 7 patients were
treated conservatively.

In our study, we evaluated the causality of CDE in
patients with Naranjo criteria, however, due to the inability of
rechallenge test in our hospital and retrospective nature of this
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study, it led us to modify the Naranjo criteria. Similar to the
other studies, causality relation was “probable” in 61.6%, “more
likely” in 30.5% and “definite” in only a few.

According to Hartwig's scale, 78% of patients had
“moderate” (level 4), 15.9% had “mild” (level 3) and 4.9% had
“severe” (level 5) CDE.

Limitations

The most notable limitations of this study were its
retrospective nature, and that the evaluation of some cases were
limited to standard parameters. Incomplete documentation in
patient files also resulted in loss of valuable data.

Conclusion

A detailed drug history and chronology of events should
be investigated in detail for the patient presenting with CDE.
Patients with a history of drug allergy should be informed, and
the use of combined medication should be avoided as much as
possible in the elderly population. All drugs should be
considered potentially hazardous and the risk of drug reactions
should be assessed in terms of the expected therapeutic benefit
for each patient.

NSAIDs, antibiotics and antiepileptics, the most
frequently accused agents, should draw special attention during
history taking. Drug allergy history must always be taken from
the patient or the patient’s relatives before prescribing. Using
criteria that can be modified according to the conditions of our
country, such as Naranjo criteria, will be guiding in determining
the causality of drugs. Consequently, both the patient and the
physician will be more cautious of riskier medications.
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Abstract

Aim: Hysterectomy is the most common gynecological surgical procedure. Therefore, detailed consultation about the postoperative
effects of hysterectomy is an integral part of the operation. However, available data on these issues are limited and conflicting. The aim
of this study is to evaluate the effects of hysterectomy types on lower urinary tract symptoms (LUTS), sexual function and quality of
life.

Methods: Patients between 38-60 years of age who underwent total laparoscopic hysterectomy (TLH), vaginal hysterectomy (VH), and,
in addition to standard total abdominal hysterectomy (TAH), uterosacral ligament-cuff suturing operation between June 2017 and 2019
were included in this cross-sectional study. Urgency, urge incontinence, frequency, abnormal emptying, hesitancy, nocturia, overflow,
and interrupted stream are considered LUTS symptoms. Sexual functions were evaluated by Index of Female Sexual Function Index
(FSFI) and the quality of life was evaluated by the EQ-5D (European Quality of Life Five- Dimension Scale) during the post-operative
period.

Results: There was a significant decrease in urgency, urge incontinence, frequency, abnormal emptying, nocturia and interrupted stream
symptoms (P<0.05) in the VH group (n=30), and urge and urge incontinence symptoms in TAH group (n=213) (P<0.05)
postoperatively. In terms of the FSFI total score, the highest sexual dysfunction was in the TAH group whereas the lowest was in the
TLH (n=60) group.

Conclusions: Hysterectomy does not worsen LUTS. The best post-operative sexual functions were found in the TLH group. The post-
operative quality of life was better in patients operated vaginally and laparoscopically.

Keywords: Vaginal hysterectomy, Abdominal hysterectomy, Laparoscopic hysterectomy, Sexual dysfunction, Lower urinary tract
symptoms, Quality of life

Oz

Amag: Histerektomi, en yaygin jinekolojik cerrahi prosediirdiir. Bu nedenle, histerektominin postoperatif etkileri hakkinda ayrintili
konsiiltasyon operasyonun ayrilmaz bir pargasidir. Ancak, bu konularla ilgili mevcut veriler sinirlidir ve geliskilidir. Bu ¢aliymanin
amaci, histerektomi tiplerinin alt iriner sistem semptomlart (LUTS), cinsel fonksiyon ve yasam kalitesi lizerine -etkilerini
degerlendirmektir.

Yontemler: Haziran 2017-2019 tarihleri arasinda benign nedenlerle total laparoskopik (TLH), vajinal (VH) ve standart total abdominal
histerektomi (TAH) operasyonuna ek olarak sakrouterin ligamanent-cuff siitiirizasyonu yapilmis olan 38-60 yas arasindaki hastalar bu
kesitsel ¢aligmaya dahil edildi. Urge, urge inkontinansi, frequency, anormal bosalma, zor idrar yapma, noktiiri, tasma, kesik kesik idrar
yapma AUSS semptomlari olarak degerlendirildi. Sexiiel fonksiyon Index of Female Sexual Function Indexi (FSFI) ve yasam kalitesi
European Quality of Life Five-Dimension Scale (EQ-5D) 6lgegi ile postoperatif dsnemde degerlendirildi.

Bulgular: Preoperatif déneme gore postoperatif donemde, VH (n=30) grubunda urgency, urge incontinence, frequency, anormal
bosalma, noktiiri ve kesik kesik idrar yapma semptomlarinda (P<0,05), TAH (n=213) hastalarinda ise urge ve urge inkontinans
semptomlarinda anlamli olarak azalma oldugu saptand1 (P<0,05). FSFI total skoruna gore sexual disfonksiyonun en fazla TAH ve en az
TLH (n=60) grubunda goriildii. En iyi genel yagam kalitesi skorunun VH ve ardindan TLH grubunda saptandi.

Sonug: Histerektomi AUSS’mi kétiilestirmemektedir. Vajinal yaklasim pelvik taban onarimi imkaniyla en belirgin diizelmeyi
saglamaktadir. Post-operatif en iyi sexual fonksiyonlar TLH grubunda saptanmustir. Vajinal ve laparoskopik olarak opere edilen
hastalarda postoperatif yasam kalitesinin daha iyi oldugu goriilmektedir.

Anahtar kelimeler: Vajinal histerektomi, Abdominal histerektomi, Laparoskopik histerektomi, Cinsel islev bozuklugu, Alt iiriner
sistem semptomlari, Yasam kalitesi
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Introduction

Hysterectomy is the most common major procedure in
gynecological practices and is often performed for benign
reasons [1]. The choice of hysterectomy technique varies
depending on the patient, surgeon, and indication. Between 2000
and 2015, of the 157.589 hysterectomies performed in the United
States for benign reasons, 52.8% was minimal invasive, 28.6%
was abdominal and 18.6% was vaginal hysterectomy (VH) [2].
American College of Obstetrician and Gynecologist (ACOG)
states that laparoscopic hysterectomy should be the standard
approach in patients in which VH cannot be performed [3].
Although total laparoscopic hysterectomy (TLH) has the
advantages of minimally invasive surgery such as shorter
hospital stay, lower intraoperative blood loss, less postoperative
pain, faster recovery, and lower infection rate compared to total
abdominal hysterectomy (TAH), abdominal hysterectomy is
performed more frequently [4]. Regardless of the technique, 85%
of women who underwent hysterectomy are sexually active [5].
Therefore, along with the technique, the effects of the operation
on urinary and genital systems, and hence on the pelvic floor,
should be well known. Although it was thought for many years
that hysterectomy damages the pelvic floor, recent studies have
indicated that it improves existing sexual functions and some
urinary complaints.

The effects of hysterectomy types, especially
laparoscopic procedures, which have been applied more
frequently in recent years, on the continence mechanisms and
pelvic floor are important research subjects. It is still unclear
whether this surgery targeting minimal tissue damage is superior
to vaginal and abdominal procedures which have been performed
for many years. Evaluating the effects of hysterectomy types on
the pelvic floor can clarify problems and help find suitable
solutions. The present study aimed to evaluate the quality of life,
lower urinary tract symptoms, and sexual functions of women
after vaginal, abdominal, and laparoscopic hysterectomy.

Materials and methods

This present cross-sectional research included women
who underwent benign hysterectomy between June 2017 and
June 2019 at the Gynecology Clinic of Yozgat Bozok University
Hospital, Yozgat, Turkey. Approval was granted by Yozgat
Bozok University Clinical Research Ethics Committee (2017-
KAEK-189_2019.12.25_12) and written consent forms were
obtained from the patients.

Women aged 38-60 years, who underwent pre-operative
basic laboratory tests, transvaginal ultrasound and TAH, TLH,
VH for benign reasons were included in the study. Lower urinary
tract symptoms (LUTS), sexual functions, and quality of life
levels of the patients who completed at least one year
postoperatively were questioned. Preoperative pelvic organ
prolapse - Q (POP-Q) examination and LUTS were obtained
from the file records. Patients with stress urinary incontinence,
morbid obesity, hysterectomy due to malignancy, and Stage 3
and 4 pelvic organ prolapse, and those who underwent TAH
operation without sacrouterine ligament-cuff suturing were
excluded from the study.
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LUTS

Urgency, urge incontinence, frequency, abnormal
emptying, hesitancy, nocturia, overflow, interrupted stream and
are considered LUTS symptoms [6].

FSFI

FSFI features six domains including, 1. Desire (q1 and
g2), 2. Arousal (g3, g4, g5, and g6), 3. Lubrication (q7, g8, q9,
and g10), 4. Orgasm (q11, q12, and g13), 5. Satisfaction (q14,
g5, and g16), 6. Pain (q17, q18, and g19). The total score ranges
from 2, indicating severe sexual dysfunction, to 36, indicating
full sexual function [7].

EQ-5D

It is a self-report scale developed by the EuroQoL
group, the Western European quality of life research community.
It has five basic parameters: Mobility, self-care, usual daily
activities, pain/ discomfort, anxiety/depression. These five
parameters are calculated with an index score ranging from -0.59
to 1[8].

Surgical procedure

The type of hysterectomy to be applied to the patients is
determined by the surgical team. VH is usually offered and
administered as an option to patients with grade | and Il
urogenital prolapses. Anterior and posterior colporrhaphy are
also performed to patients with anterior and posterior
compartment defects. TLH is performed to patients with no large
myomas and previous operative complications due to severe
adhesion. TAH is performed as a standard for other cases. In our
clinic, in addition to the standard TAH operation, where
applicable, cuff fixation of uterosacral ligaments has been
performed since 2017. This procedure is illustrated in Figure 1.

Figure 1: The illustration of the uterosacral ligament-cuff suturing applied in total abdominal
hysterectomy

Statistical analysis

The statistical package software SPSS version 20 (IBM
Co., Armonk, NY) was used for statistical evaluations. The
obtained results were presented as mean (standard deviation) and
in percentages. Continuous variables were analyzed by the
Kolmogorov-Smirnov and Shapiro-Wilk's tests to evaluate
whether the distribution was normal. For non-parametric and
parametric data, Kruskal Wallis and One-way ANOVA tests
were performed, respectively. Bonferroni correction was used for
post-hoc tests. Since the continuous variables were non-normally
distributed in pre-postoperative comparisons, Wilcoxon's signed-
rank tests were used. Relationships between categorical variables
were evaluated by the Chi-square test. P<0.05 were considered
statistically significant.
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Results

A total of 375 women underwent hysterectomy for
benign reasons in the gynecology clinic of our hospital between
the indicated periods; 303 of these cases met the inclusion
criteria and underwent TAH (n=213), TLH (n=60) and VH
(n=30) (Figure 2).

Total n= 375
(TAH n=245 & TLH n=81 & VH=49)

Exclusion of hysterectomy n=72
TAH without USL fization (n=18)
VAH (stage 3-4 pelvic organ prolapse)
(0=13)

Morbid obese + SUI (n=10)
Mothid obese (6)
SUT @=20)
Malignancy (5)

TAH TLH VH
=213 n= 60 =30

Figure 2: Details of sample size distribution (Flowchart)

There were no significant differences between the
groups in terms of age, body mass index (BMI), smoking, and
menopausal status (P>0.05). However, gravidity and the number
of vaginal deliveries were significantly higher in the VH group
than those in the other groups (P<0.05). Operation indications
and demographic characteristics of the patients are given in
Table 1.

A statistically significant improvement was detected in
Aa, Ba, C, Ap, Bp, and D values and shortening in total vaginal
length (TVL) in patients who underwent VH (P<0.05). In
patients with TAH, statistically significant improvements were
determined in C, Ap, Bp, and D values and TVL shortened
(P<0.05). In patients who underwent TLH, there were no
significant changes in any of the post-operative values compared
to the pre-operative period (P>0.05) (Table 2).

Table 1: Demographic characteristics of patients

TAH TLH VAH P-value
o n=213 n=60 n=30

Age (years) 51.2(49) 49.4(5.8) 50.9(4.1) 0.055
BMI (kg/m?) 26.9(14.2) 26.2(2.2) 254(3.6) 0.111
Gravidity 2.7(1) 2.7 (1) 3.9(1.8) 0.001
Parity 2.6 (1) 25(0.9) 35(1.5) 0.002
Smoking status, n (%) 27 (12.7) 13(21.7) 7(23.3) 0.109
Menopausal condition, n (%) 0.526

Premenopausal 125(58.7) 39 (65.0) 16 (53.3)

Postmenopausal 88 (41.3) 21(35.0) 14 (46.7)
Indications, n (%) 0.010

Meno/metrorrhagia 62 (29.1) 17 (28.3) 11(36.7)

Leiomyoma 102 (47.9) 20(33.3) 9(30.0)

Adnexal mass 40 (18.8) 13(21.7) 5(16.7)

Endometriosis / pelvic pain | 9 (4.2) 10 (16.7) 5(16.7)

Unless otherwise specified, results are presented as mean (SD), BMI: body mass index, TVL: total vaginal
length, TAH: total abdominal hysterectomy, TLH: total laparoscopic hysterectomy, VH: vaginal
hysterectomy

Table 2: Mean distribution of Aa, Ba, C, D, Ap and Bp points/Gh, TVL and Pb changes of
POP-Q of cases between pre and postoperative periods

TAH TLH VAH
n=213 n=60 n=30
Preop Postop P Preop Postop P Preop Postop P

Aa |25 (0.7) -2.6 (0.6) 0.059 -2.5(0.6) -2.6 (0.5) 0.066 -0.3 (0.8) -1.9 (0.7) <0.001
Ba |-2.9(0.8) -3(0.7) 0.059 -3(0.7) -3(0.6) 0.317 -0.5(1.1) -2.3 (0.7) <0.001
Ap |-2.4(0.8) -2.6 (0.6) <0.001 -2.5 (0.6) -2.6 (0.5) 0.317 -0.3 (0.8) -1.4 (0.6) <0.001
Bp |-2.9(0.9) -3(0.7) 0.003 -3(0.7) -3.1(0.6) 0.180 -0.6(1.1) -2.4 (1) <0.001
C |-49(3) -5.1(26)0.001 -5.2(2.4) -5.3(2.4) 0.083 -0.1(0.9) -2.1 (1.3) <0.001
D |-6(3.2) -6.3(28)0.002 -6.3(2.6)-6.4(2.6) 0.102 0.1(0.7) -25(2) <0.001
TVL|9.5(1.1) 8.9 (1.3) <0.001 9.6 (0.7) 9.5(0.7) 0.059 9.6 (1.1) 8.8 (1.1) 0.001
GH |45(L1) 45(L1) 0568 45(12) 46(1) 0.70542(L1) 43(1) 0.157
PB |2.6(0.9) 2.7(0.8) 0274 26(1) 2.6(0.9) 0.782 2.7 (0.9) 2.6 (0.8) 0.480

Data presented as mean (SD), Gh: genital hiatus, Pb: perineal body, TVL: total vaginal length, TAH: total
abdominal hysterectomy, TLH: total laparoscopic hysterectomy, VVH: vaginal hysterectomy
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The changes in LUTS are given in Table 3.
Accordingly, it was found that there were significant

improvements in the complaints of post-operative urge and urge
incontinence in patients with TAH (P<0.05) whereas no
significant changes were found in other symptoms (P>0.05).
There were no significant changes in the symptoms in the TLH
group (P>0.05). In the VH group, there was a statistically
significant improvement in symptoms other than hesitancy and
overflow (P<0.05).

The FSFI scores of the groups are given in Table 4. The
patients in the TLH group were significantly higher than those in
TAH and VH in terms of lubrication, satisfaction, pain, orgasm,
and total score (P<0.05). There were no significant differences
between the groups in desire and arousal scores (P=0.461,
P=0.840, respectively).

Table 3: Pre and postoperative LUTS of cases
AH TLH VAH

Preop Postop P Preop Postop P Preop Postop P
Urgency 50 (23.5) 32 (15.0) <0.001 8 (13.3) 10 (16.7) 0.500 12 (40.0) 3 (10.0) 0.004
Urge incontinence |31 (14.6) 15 (7.0) <0.001 3(5.0) 6(10.0) 0.250 10 (33.3) 3 (10.0) 0.016
Frequency 24 (11.3) 30 (14.1) 0.109 7 (11.7) 10(16.7) 0.250 14 (46.7) 6 (20.0) 0.021
Nocturia 25(11.7) 28 (13.1) 0.250 9 (15) 7(11.7) 0.500 10 (33.3) 3(10) 0.016
Overflow 13(6.1) 11(5.2) 0.625 3(5.0) 1(1.7) 0.500 6(20.0) 2(6.7) 0.125
Hesitancy 15(7.0) 13(6.1) 0.625 5(8.3) 3(5.0) 0.500 7(23.3) 3(10.0) 0.125
Interrupted stream |31 (14.6) 34 (16.0) 0.375 8(13.3) 4(6.7) 0.125 12 (40.0) 3 (10.0) 0.004
(

Abnormal emptying|16 (7.5) 12 (5.6) 0.125 5(8.3) 3(5.0) 0.500 7 (23.3) 1(3.3) 0.031

Data presented as n (%), TAH: total abdominal hysterectomy, TLH: total laparoscopic hysterectomy, VH:
vaginal hysterectomy, LUTS: lower urinary tract symptoms

Table 4: Postoperative FSFI scores of cases

FSFI Domain | TAH TLH VAH P-value
n=213 n=60 n=30
Desire 4.0(0.8) 3.9(0.7) 3.8(0.7) 0.461
Arousal 40(1.1) 40(1.2) 4.0(1.3) 0.840
Lubrication 39(1) 44(11)* 4.0(0.7) <0.001
Orgasm 3.9(0.9) 4.1(0.8? 4.0(0.8) 0.008
Satisfaction 3.9(0.9) 4.4(0.9)* 43(0.9) <0.001
Pain 4(1) 4.6 (0.9* 3.7(1.6) <0.001
Total 23.7(4) 255(4.3)*¢ 23.8(2.8) <0.001

Results are presented as mean (SD), FSFI: female sexual function index, TAH: total abdominal
hysterectomy, TLH: total laparoscopic hysterectomy, VH: vaginal hysterectomy

The mean values of EQ-5D scores in the TAH, TLH,
and VH groups were 0.83 (0.56), 0.89 (0.47), and 0.95 (0.39),
respectively. The EQ-5D score was statistically higher in the VH
group compared to those of the other groups (P<0.001) (Figure
3).

1,000

950

19007

8504

EQ-5D

800

7504

700

T T
AH TLH VAH

Figure 3: EQ-5D scores according to the groups

Discussion

Usually, hysterectomy does not adversely affect pelvic
floor functions. The most significant improvement in LUTS is
seen in the vaginal hysterectomy group. In patients undergoing
abdominal hysterectomy, cuff suturing of USLs can yield
improvement in urge and urge incontinence. It was seen that
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sexual functions were better in patients who underwent
laparoscopic surgery.

The most valid theory that fully explains the female
urinary functions is the Integral Theory [9], according to which,
even a minimal change in one of the parts can lead to disruption
of harmony. Some studies have indicated that hysterectomy may
also be a risk factor for genital prolapse and urinary incontinence
by disrupting the pelvic floor [10-12]. In these studies, it has
been reported that there was an increase in postoperative urinary
incontinence and this result was based on temporary changes in
bladder capacity, increased intravesical pressure, and impaired
sensory innervation of the bladder during the operation [13]. On
the contrary, many randomized controlled prospective studies
have reported an improvement in lower urinary tract complaints
of hysterectomy [14, 15]. However, which of the hysterectomy
types has a stronger effect on LUTS is controversial [16]. In their
studies evaluating the effects of TAH and VH on the lower
urinary system, Altman et al. have reported that frequencies
decreased and urgency and dysuria did not change in both groups
[17]. In another study, de novo urinary incontinence and its
affecting factors after hysterectomy were evaluated, and a higher
decrease was observed in the rate of urinary incontinence
remission after VH compared to TAH [18]. The current study
group consisted of patients without pre-operative stress urinary
incontinence and apparent pelvic organ prolapse. Evaluating the
data, it was seen that lower urinary tract symptoms improved
significantly in the VH group. While there was a significant
improvement in urge incontinence in patients who underwent
TAH, no significant improvement was observed among TLH
cases. This result was associated with the significant
improvement in lower urinary tract symptoms in accordance with
the integral theory of pelvic floor repair in patients undergoing
VH. Improvement in TAH cases, especially in urge, may be
related to the involvement of uterosacral ligaments in these
patients and subsequent attachment to the cuff. This procedure
preserves the supportive function of the anterior vagina wall and
ensures that the apical vagina is raised to support the bladder
base and bladder neck. Providing upper anterior vaginal wall
tension may inhibit the early stimulation of receptors in the
bladder floor, preventing the formation of urge [19]. Uterosacral
ligaments (USL) are the major attachment structures in the small
pelvis. Proper anatomic fixation of USL with polyvinylidene
fluoride bands of the same length and shape, elevating the
anterior vaginal wall to support the bladder base and bladder
neck may improve the mix and urge incontinence. It has been
reported that vaginosacropexy (VASA) operation, which is
performed in addition to hysterectomy, provides a higher
reduction in urge and urge incontinence compared to drug
treatments [20]. Another continence mechanism in TAH can be
associated with the disappearance of vesical hyperactivity caused
by these structures due to the intake of fibroids, large uterus, or
adnexal masses [21]. In our clinic, TLH is often applied to
patients with a relatively small uterus. This may explain the
absence of a significant improvement in patients' post-operative
period LUTS.

Female sexuality is a complex issue that can be affected
by many factors. Various anatomical factors such as the
presence/absence of the uterus and cervix, cuff suturing, the
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length of the vagina, the presence of ovaries, and patients' beliefs
and attitudes affect sexual functions. In 1966, Master and
Jonhsan reported that the uterus did not affect the orgasm,
whereas Fox claimed that uterine contractions played an active
role in the orgasm in the following years [22,23]. The results of
the study evaluating the effect of hysterectomy on sexual
functions show variations. In the studies evaluating the effect of
hysterectomy on libido and genital sexual sensitivity at the end
of 1900s, it was reported that there was no change in these
parameters regardless of the type of operation, while the studies
in the following years showed that there was a significant
improvement in sexual functions, especially in the late period
[24,25]. The improvement of hysterectomy in sexual functions is
related to the decrease of dyspareunia, the absence of fear of
pregnancy, and the relief caused by the disappearance of the
pathology with the operation indication [26,27]. However, each
of the hysterectomy modalities can affect sexual functions,
causing different injuries in the pelvic floor, including vessels,
innervations, and support structures [28-30].

Evaluating the hysterectomy techniques in the present
study, it was seen that the highest post-operative FSFI scores
were in the TLH group. It was found that there were no
significant changes in desire and arousal scores. Pain in VH
patients was higher than those in other groups. All other scores
were found to be significantly higher in TLH patients. It was
thought that good sexual functions in TLH may be related to the
technique. Pelvic autonomic nerves innervate the vaginal wall
for lubrication. The risk of injury to these nerves is higher in
laparotomy cases and even higher in radical surgeries. This leads
to decreased lubrication and vaginal vasocongestion during
sexual arousal [31]. The risk of injury was much lower in
minimally invasive procedures. Therefore, it was thought that the
lubrication and satisfaction scores were higher in TLH cases. A
higher postoperative comfort compared to TAH in these patients
and good psychological effects due to better cosmetic results also
affect the improvement in sexual functions [32]. Another factor
we deem important was that the length of the vagina was longer
in TLH compared to those in other groups. The shortening of the
vagina was considered as a factor that negatively affects sexual
function by some researchers [33].

In the present study in which the quality of life was
evaluated according to EQ-5D, it was seen that VH patients had
a significantly better quality of life score compared to other types
of operations. This result can also be associated with the
appropriate surgical method chosen for patients. As also stated
by Radosa et al. [26], it was thought that the improvement in
LUTS obtained by hysterectomy in patients with early-stage
uterine prolapse has a greater effect on the quality of life. LUTS
are a multifactorial group of heterogeneous symptoms that can
change in severity over time, and these symptoms can negatively
affect the quality of life. The surgical method that provided the
second-best quality of life was laparoscopic hysterectomy due to
being a minimal invasive surgery.

Limitations

It is difficult to fully evaluate the dysfunctions of the
pelvic floor. The most important limitation of the present study
was the lack of pre-operative evaluation of the quality of life and
sexual functions. However, presenting the effects of three

&
A4

Page/Sayfa|1155v



J Surg Med. 2020:4(12):1152-1156.

hysterectomy techniques on quality of life and urinary symptoms
together provided a strong analysis opportunity.

Conclusion

Comparing the effects of these alternative treatment
modalities on the quality of life and female sexuality appears to
be an important aspect for further research to improve the
treatment of benign uterine disorders. At this point, it should be
considered that the decisions regarding the surgical approach in
hysterectomy should be made by the patient based on discussions
that will be made with the surgeon about the relative benefits and
harms of the operations.
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Abstract

Aim: Fournier’s gangrene (FG) is a rapidly progressing and highly mortal necrotizing fasciitis that develops due to polymicrobial
infection of the genital, perineal and perianal regions. Advanced age, comorbidities, width of the infected area, leukocyte-lymphocyte
ratio, number of debridement performed, and Fournier’s gangrene severity index (FGSI) score are reported as prognostic factors for FG.
In our study, we aimed to present the clinical and laboratory findings that can be used to predict poor prognosis in Fournier gangrene.
Methods: In this retrospective cohort study, the files of 83 patients treated for FG were retrospectively analyzed. Demographic data,
laboratory findings, treatments, age adjusted Charlson comorbidity index (ACCI), FGSI score, LRINEC score, complications and
mortality were noted. Risk factors affecting mortality were determined.

Results: Male/female ratio was 7.3. The mean age of the patients were 55.4 years. The mortality rate was 21.7%. The mean ACCI scores
(Mortality group: 6.00 (2.72), survivors’ group: 2.66 (2.39)) and FGSI scores (Mortality group; 11.22 (3.2), survivors’ group; 3.25
(2.08)) of non-surviving patients were higher than those of survivors (P<0.001, P<0.001, respectively). Also, the mean neutrophil-
lymphocyte ratio (Mortality group: 21.05 (15.67), survivors’ group: 11.62 (10.50), (P=0.013), and the mean LRINEC score (Mortality
group: 7.17 (2.03), survivors’ group: 3.18 (2.59)) (P=0.001) were higher among non-survivors. Cut off values for FGSI score, LRINEC,
ACCI, and neutrophil / lymphocyte ratio were 7.5 (94.4% sensitivity and 95.4% specificity), 4.5 (94.4% sensitivity and 67.7%
specificity), 3.5 (77.8% sensitivity and 73.8% specificity), and 8.70 (72.2% sensitivity and 52.3% specificity), respectively, in predicting
mortality. Mortality was higher in female patients compared to males (P=0.02), and among the diabetics (P=0.05).

Conclusion: We think that risk factors such as advanced age, diabetes, female gender, high ACCI score, high FGSI scores, high
LRINEC scores and high neutrophil lymphocyte ratio are predictive of poor prognosis in FG.

Keywords: Fournier’s gangrene, Mortality, Risk factors

Oz

Amag: Fournier gangreni (FG), genital, perineal ve perianal bélgelerin polimikrobiyal enfeksiyonuna bagl olarak gelisen, hizla ilerleyen
ve oldukga 6liimciil bir nekrotizan fasiittir. ileri yas, komorbiditeler, enfekte bolgenin genisligi, I6kosit-lenfosit orani, debridman sayist,
Fournier'in kangren siddet indeksi (FGSI) skoru FG igin prognostik faktorler olarak gosterilmistir. Calismamizda fournier gangreninde
kotii prognozu tahmin etmede kullanilabilecek klinik ve laboratuvar bulgularini sunmay1 amagladik.

Yontemler: Bu retrospektif kohort ¢aligmada FG tedavisi goren 83 hastanin dosyasi incelendi. Demografik veriler, laboratuvar bulgulari,
tedaviler, yasa gore diizenlenmis Charlson komorbidite indeksi (ACCI), FGSI skoru, LRINEC skoru, komplikasyonlar ve mortalite
dosyalardan kaydedildi. Mortaliteyi etkileyen risk faktorleri belirlendi.

Bulgular: Erkek / kadin oran1 7,3 idi. Ortalama yas 55,4 idi. Oliim oram % 21,7 olarak saptandi. Mortalitesi olan hastalarn ortalama
ACCI skorlar1 (mortalite grubu; 6,00 (2,72) - sag kalanlar grubu; 2,66 (2,39)) ve FGSI skorlar1 (mortalite grubu; 11,22 (3,2) - sag
kalanlar grubu; 3,25 (2.08)), sag kalanlardan daha yiiksekti (sirasiyla, P<0,001, P<0,001). Ayrica ortalama nétrofil-lenfosit orani
(mortalite grubu; 21,05 (15,67) - hayatta kalanlar grubu; 11,62 (10,50)) (P=0,013) ve ortalama LRINEC skoru (mortalite grubu; 7,17
(2,03) - hayatta kalanlar grubu; 3,18 (2,59)). FGSI skoru igin kesme degeri 7,5 (%94,4 duyarlihk ve %95,4 6zgiillik), LRINEC i¢in 4,5
(%94,4 duyarlilik ve %67,7 ozgiillik), ACCI 3,5 i¢in (%77,8 duyarhilik ve %73,8 6zgiilliik), nétrofil / lenfosit orani i¢in mortaliteyi
ongormede 8,70 (%72,2 duyarlihk ve %52,3 ozgiillik) olarak saptandi. Kadin hastalarda mortalite erkeklere gore daha yiiksekti
(P=0,02) ve diyabetli hastalarda mortalite daha yiiksekti (P=0,05).

Sonug: Ileri yas, diyabet, kadin cinsiyet, yitksek ACCI skoru, yiiksek FGSI skoru, yitksek LRINEC skoru ve yitksek notrofil lenfosit
orani gibi risk faktorlerinin FG'de kotii prognozu dngérmede kullanilabilecegini diisiinmekteyiz.

Anahtar kelimeler: Fournier gangreni, Mortalite, Risk faktorleri
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Introduction

Fournier's gangrene (FG) is an idiopathic polymicrobial
necrotizing fasciitis observed in the scrotal, perineal and perianal
areas. FG can be observed in both genders and at all ages [1].
Local trauma, anorectal and scrotal infections are important
factors in etiology [2]. Emergency debridement and
antibiotherapy are used in the treatment [3]. Repeated
debridement can be performed in the follow-up of patients. After
the complete regression of the infection, the exposed area is
closed with skin flaps.

It is still a disease with a high mortality (16-40%)
despite emergency debridement and adequate antibiotherapy
[4,5]. In the literature, the factors affecting mortality are reported
as age, coexisting comorbidities, the width of the infection area,
intensive care requirement, the number of debridement
performed, the leukocyte-lymphocyte ratio, and the lymphocyte-
platelet ratio [6-8]. Laor et al. published the Fournier Gangrene
Severity Index (FGSI) score for predicting mortality [7], which
includes temperature, heart rate, respiratory rate, white blood cell
count, hematocrit, serum creatinine, sodium, bicarbonate, and
potassium. After FGSI, alternative scoring systems were
determined for predicting mortality in FG [9-12], including
simplified Fournier gangrene severity index (SFGSI), Uludag
FGSI (UFGSI), sSAPGAR, Age-Adjusted Charlson Comorbidity
Index (ACCI), Laboratory Risk Indicator for Necrotizing
Fasciitis score (LRINEC), and APACHE II. LRINEC score is
calculated by measuring leukocyte count, hemoglobin, serum
creatinine sodium, C-reactive protein, and glucose levels. In our
study, we aimed to reveal the treatment outcomes of the patients
who were followed up and treated for FG and investigate the
factors that may affect the prognosis.

Materials and methods

Study population

Patients who underwent surgery with the diagnosis of
Fournier's gangrene in the urology departments of our tertiary
hospital, where approximately 80000 patients were admitted
annually, were included in this study. Informed consent forms
were obtained from all patients for surgical intervention.

Subject selection

In this retrospective cohort study, the data of 83 patients
who were treated for Fournier’s gangrene in our hospital
between 2015 and 2019 were analyzed. Patients who underwent
surgical intervention in the urology department were included in
the study. Per-operative consultation was requested from the
department of general surgery when needed. The postoperative
follow-up of the patients was performed by the urology
department (except when intensive care was required).

Data collection and outcome measures

The study was approved by Pamukkale University
Ethics Committee on 10.12.19 with the decision number 21. All
information of the patients was obtained from the hospital
information management system retrospectively. The patients
with skin infection who were found to have necrosis in the
genital and perianal areas in clinical examination and underwent
debridement with the diagnosis of FG were included in the study.
Patients underwent debridement immediately after the diagnosis.
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Broad-spectrum parenteral antibiotic treatment was initiated.
Repeated debridement was performed in patients who had
infection findings in the follow-up. In patients with open wound
sites, when the infection regressed and granulation tissue formed
after antibiotherapy, wound sites were closed with skin flaps. All
patients' demographic information, systemic diseases, etiological
factors for FG, initial lesion sites, laboratory findings, number of
debridement performed, skin flap counts used, duration of
hospital stay, whether cystostomy and/or colostomy was
performed, and mortality data were determined. Charlson
comorbidity index scores, defined by Charlson ME, who
revealed the morbidity and mortality risks of cases with systemic
diseases, were calculated [13]. The presence of diabetes,
cardiovascular, pulmonary, neurological, gastrointestinal,
urinary, hematological disease and malignancy were noted,
ACCI scores were calculated based on the severity of these
comorbidities. Respiratory rate, heart rate, white blood cell
count, hematocrit level, serum sodium, potassium, creatinine,
and bicarbonate levels were recorded for calculating FGSI score.

Statistical analysis

The tests to compare data were decided in line with the
central limit theory. To evaluate the findings obtained in this
study, IBM SPSS Statistics 22 for statistical analysis (SPSS
IBM, Turkey) program was used. Normal distribution of the data
was tested by visual (histogram and probability graphs) and
analytical methods (Kolmogorov-Smirnov / Shapiro-Wilks tests).
Number, percentage, median and interquartile range values were
used for descriptive statistics. The Mann-Whitney U test and
Student-t test were used for nonnormally and normally
distributed parameters, respectively. Categorical variables were
evaluated with the Chi square test or Fisher exact test (when Chi
-square test assumptions do not hold due to low expected cell
counts). Correlation analyses were performed using the Pearson
test, and the Spearman correlation test when the Pearson test was
not suitable. The cut-off points were chosen based on the ROC
(receiver operating characteristics) curve analysis. When a
significant cut-off value was observed, the sensitivity and
specificity were presented. While evaluating the area under the
curve (AUC), a 5% type-1 error level was used to accept the
statistically significant predictive value of the test variables. The
significance value for the results was set as P<0.05.

Results

In our study, 73 (87.9%) of the patients were male and
10 (12.1%) were female (Table 1). The overall mean age of the
patients was 55.4 (17.65) years. Gangrene developed in the
scrotal region in 55 patients, in the perianal region in 20 patients
and in the penile region in 8 patients. FG occurred due to
colorectal cancer in 3 patients, due to perianal abscess in 20
patients, due to penile cancer in 1 patient, and after penile
prosthesis implantation in 1 patient. Gangrene developed
idiopathically in 58 patients. The predisposing factors for the
formation of FG were diabetes in 43 patients, malignancy in 5
patients and paraplegia in 7 patients (Table 1). The mean ACCI
scores evaluating the coexisting diseases of the patients was 3.06
(2.6). The mean blood leukocyte count and neutrophil-
lymphocyte ratio of all patients were 16444 (2200-51000) mcL
and 13.66 (12.6), respectively (Table 1).
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Table 1: Patients” demographics, comorbidities and mortality

Total patients
(n=83)
Age (years) mean (SD) 55.4 (17.65)
Sex - Female n(%) 10 (12.1)
Male n(%) 73(87.9)
Diabetes n(%) 43 (51.8)
Malignancy n(%) 5 (6.02)
Paraplegia n(%) 7 (8.43)
Mortality n(%) 18 (21.7)
Etiology Idiopathic n(%) 58(69.87)
Perianal abscess n(%) 20(24.09)
Colorectal cancer n(%) 3(3.61)
Penile cancer n(%) 1(1.20)
Penile prosthesis n(%) 1(1.20)
First lesion region Scrotal n(%) 55(66.26)
Perianal n(%) 20(24.09)
Penile n(%) 8(9.63)
Laboratory findings Blood leukocyte count n(%) 16444 (9579)
Neutrophil/lymphocyte ratio n(%) | 13.66 (12.6)
Diversion Cystostomy n(%) 4(3.1)
- Colostomy n(%) 15 (11.5)
Number of debridement mean (SD) 1.69 (0.79)
Number of flaps mean (SD) 1.05 (0.76)
Mean hospital stay (days) mean (SD) 24.92 (18.96)

All patients underwent debridement immediately after
the diagnosis. Cystostomy was performed in 4 patients (3.1%),
and colostomy was required in 15 patients (11.5%) in order to
prevent wound site contamination during debridement.
Debridement was repated in patients who had infection findings
during follow-up. The mean number of debridement performed
was 1.69 (0.79). After the wound infection of the patients
regressed and granulation tissue formed, the wound sites were
closed by turning flaps. In patients with reinfected or opened
wound sites, the wound sites were closed by turning flaps again
after the treatment. The mean number of flaps used was 1.05
(0.76), and the mean duration of hospitalization was 24.92
(18.96) days (Table 1).

Mortality was observed in 18 patients (21.7%). The
mean ACCI score (6.00 (2.72)) of the non-surviving patients was
statistically significantly higher compared to those who survived
(2.66 (2.39)) (P<0.001). The mean FGSI, LRINEC scores, and
neutrophil-lymphocyte ratios of non-survivors (P<0.001,
P<0.001, and P=0.013, respectively) were significantly higher
compared to patients who were discharged. The mean age of
non-survivors (68.28 years) was higher compared to surviving
patients (50.02 years) (P<0.001). Mortality was observed
significantly more frequently in female patients compared to
male patients (P=0.02), and among diabetics (P=0.05). No
statistically significant relationship was found between the
number of debridement, requiring cystostomy or colostomy and
mortality (Table 2). ROC curve analysis showed that FGSI score,
LRINEC score, ACCI score and Neutrophil/lymphocyte ratios
can be used as markers for predicting mortality in FG. When the
cut-off value is 7.5 for FGSI score, it predicts mortality with
94.4% sensitivity and 95.4% specificity [AUC=0.988, P<0.001,
95% CI (0.000-1.000]. A cut-off value of 4.5 for LRINEC score
predicts mortality with 94.4% sensitivity and 67.7% specificity
[AUC=0.868, P<0.001, 95% CI (0.791-0.944], and a cut-off
value of 3.5 for ACCI score predicts mortality with 77.8%
sensitivity and 73.8% specificity [AUC=0.832, P<0.001, 95% CI
(0.723-0.941]. Values above 8.70 for neutrophil/lymphocyte
ratio predict mortality with 72.2% sensitivity and 52.3%
specificity [AUC=0.692, P=0.013, 95% CI (0.539-0.846]
(Figure 1).
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A significant correlation was found between mortality
and gender, age, LRINEC score, FGSI score, ACCI score and
neutrophil-lymphocyte ratio (Table 3).

Table 2: Factors affecting mortality

Non-surviving Patients Discharged Patients P-
(n=18) (n=65) value
mean (SD) mean (SD)
Age (year) 68.28 (14.58) 50.02 (16.40) <0.001
Female gender n(%) 5(27.7) 5 (7.6) 0.002
Diabetes n(%) 13 (72.2) 30 (46.1) 0.005
Cystostomy n(%) 2(11.1) 2(3.0) 0,159
Colostomy n(%) 5(27.7) 13 (20.0) 0,227
Number of debridement 1.50 (0.85) 1.74 (0.77) 0.142
Neutrophile/lymphocyte 21.05 (15.67) 11.62 (10.50) 0.013
ratio
Charlson Comorbidity 6.00 (2.72) 2.66 (2.39) <0.001
score
FGSI score 11.22 (3.2) 3.25(2.08) <0.001
LRINEC score 7.17 (2.03) 3.18 (2.59) <0.001

Table 3: Correlation analysis between mortality and gender, age, LRINEC, FGSI, ACCI
score and neutrophil-lymphocyte ratio

Gender  Age LRINEC FGSI ACCI Neutrophil-
score score score lymphocyte ratio
rho -0.254 0.433 0.529 0.700 0.480 0.275
P- 0.020 <0.001  <0.001 <0.001 <0.001 0.012
value
ROC Curve
Source of
the Curve

Sensitivity

LRINEC Score; AUC = 0.868,% 95 CI(0.791-0.944) , p§0.001
FGSIScore; AUC = 0.988, % 95 CI (0.000-1.000) , p<0.901
ACCT; AUC = 0,832, % 95 CI1(0,723-0,941) , p<0.001
NLR; UC=0.692, 95% CI (0.539-0.846) , p=0.013

T T T T
0,0 072 04 06 08 10
1 - Specificity

Figure 1: ROC curve analysis for determining mortality

Discussion

FG is a rare serious disease, with an incidence of 1.6 in
100,000 [5]. It is approximately 10 times more common in men
[14]. In our study, the male-female ratio was 7.3. It is usually
observed between the ages of 50-70 years [15]. The mean age of
the patients in our study (55.4 years) was in accordance with the
literature.

FG is most common in the genital and perianal regions
[16]. We also found it mostly in the scrotal region, then in the
perianal region. It begins as a local skin infection, and after
abscess formation, necrosis begins on the skin. There are
predisposing factors such as diabetes, malignancy, alcoholism,
liver and kidney failure that usually facilitate the formation and
progression of infection [17]. Diabetes facilitates FG by
disrupting the function of phagocytes and cellular immunity [3].
Alcoholism, malignancy, liver and kidney failure also facilitate
FG by causing immunosuppression. However, some cases are
idiopathic and there are no predisposing factors. In our study, in
most of the patients, FG developed due to idiopathic genital or
perianal region infections. The most common predisposing factor
was diabetes, followed by paraplegia and malignancies.

Although the diagnosis of FG is easily made by physical
examination, the prognosis is not always favorable. It is of vital
importance to perform emergency debridement immediately after
the diagnosis [18]. In our study, emergency debridement was
performed after all patients were diagnosed. In the studies
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conducted, 16-40% mortality was found despite early
interventions [4,5,14,19]. In our study, 21.7% mortality was
observed in accordance with the literature. The time between the
onset of infection and the admission to the hospital is as
important as emergency debridement for the prognosis. Other
prognostic factors were the width of the lesion, age, female
gender, accompanying malignancy and diabetes [20]. Many
studies, regarding factors affecting prognosis, were carried out to
predict mortality. Laor et al. [7] revealed a scoring system called
Fournier gangrene severity score (FGSS), which included vital
signs and laboratory results. This scoring system indicated that
75% mortality was observed in patients with 9 points and higher.
Wong et al. described the LRINEC scoring system, like FGSS, to
predict the prognosis [9]. Hsiao et al. [21] and Goniillii et al. [22]
have also revealed that the LRINEC score can be used to predict
mortality. Based on the above-mentioned research, we used
ACCI, FGSI and LRINEC score to predict mortality, and found
that the mean ACCI, FGSI and LRINEC scores were
significantly higher in non-survivors.

Advanced age has been shown as one of the factors
affecting mortality in FG [5,14], which was also a finding of our
study. This is associated with an increase in comorbidities and a
decrease in immune system function in older age.

In parallel to our study, female gender was reported to
increase mortality [23]. This may be because the female genital
anatomy makes it easier and faster for the infection to spread to
the retroperitoneum.

It is controversial that the number of debridement may
be a risk factor for mortality. Laor et al. [7] did not find a
relationship between the number of debridement performed and
mortality, while Chawla et al. found that the number of
debridement was significantly higher among non-survivors [24].
We think that in cases with high number of debridement, the area
of infection is larger, and therefore the prognosis is worse.
However, in our study, we could not find a significant
relationship between debridement number and mortality.

Yim et al. [25] determined that neutrophil-lymphocyte
ratio is more effective than FGSI for predicting mortality in FG.
We determined that non-surviving patients had higher
neutrophil-lymphocyte ratios than survivors.

Furthermore, we found that factors such as FGSI score,
ACCI score, advanced age, female gender, presence of diabetes,
neutrophil-lymphocyte ratio increased mortality, in accordance
with the literature.

Limitations

The fact that our study was a retrospective study
conducted with a limited group may have limited the
generalizability of the findings. Prospective randomized
controlled studies are required for further deductions.

Conclusion

It is of vital importance to perform emergency
debridement and initiate antibiotherapy after the diagnosis in FG,
which is a disease with high mortality and morbidity. However,
mortality is observed in some cases despite all efforts. We found
that advanced age, high Charlson score, female gender, high
neutrophil-lymphocyte ratio and the presence of diabetes were
the factors affecting mortality.
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Abstract

Aim: Isolated superior mesenteric artery (SMA) dissection without associated aortic dissection is a rare entity. The aim of the study is to
evaluate its incidence, and multidetector computed tomography (MDCT) and computed tomography angiography (CTA) findings, as
well as show the clinical importance of this condition, which should be diagnosed and treated urgently.

Methods: Images of all patients who underwent contrast enhanced CTA or MDCT scan from July 2017 to July 2020 at our radiology
department were examined retrospectively. A total of 600 CTA and 14000 contrast enhanced MDCT scans (14600 CT) were evaluated.
Only the cases with isolated SMA dissections without aortic involvement, who had arterial phases on contrast enhanced MDCT images,
were included. Aortic dissection cases with SMA involvement, and non-contrast MDCT images were excluded. Age, gender, symptoms,
presence of thrombosis or bowel ischemia were noted. Average extension of dissection and distance from origin were measured.

Results: Ten patients (7 M, 3 F), aged between 48-66 years (mean: 57 years), had isolated SMA dissection. The mean distance of
dissection from origin and mean extension were 1.9 cm and 3.4 cm, respectively. Patients were treated with conservative anticoagulation
therapy. Follow-up CTA or MDCT showed normal SMA without evidence of dissection in 5 patients, decreased extension and length of
dissection in 3 patients and no significant difference in 2 patients.

Conclusion: Isolated SMA dissection is a rare but important cause of abdominal pain. Early diagnosis allows correct treatment. CT is a
useful noninvasive method for diagnosis and anticoagulation therapy is successful.

Keywords: Superior mesenteric artery, Dissection, Computed tomography, Mesenteric ischemia, isolated

Oz

Amag: Aort diseksiyonu olmaksizin goriilen izole siiperior mezenterik arter (SMA) diseksiyonu nadir bir durumdur. Caliymanin amaci,
insidans1 ve ¢ok dedektorlii bilgisayarli tomografi (CKBT) ve bilgisayarli tomografi anjiyografi (BTA) bulgularini degerlendirmek ve
acilen teshis ve tedavi edilmesi gereken bu durumun klinik 6nemini ortaya koymaktir.

Yontemler: Temmuz 2017'den Temmuz 2020'ye kadar radyoloji bolimiimiizde kontrastli BTA veya CKBT taramasi yapilan tim
hastalarin goriintiileri geriye doniik olarak incelendi. 600 BTA ve 14000 kontrasth CKBT taramasi degerlendirildi. Sadece, aort
tutulumu olmayan izole SMA diseksiyonlar1 dahil edildi. SMA tutulumu olan aort diseksiyonlar: dahil edilmedi. Arteriyel faza sahip
kontrastli CKBT goruntiileri dahil edildi. Yas, cinsiyet, semptomlar, tromboz veya bagirsak iskemisi varlig1 kaydedildi. Ortalama
diseksiyon uzunlugu ve orijinden uzaklik dlgiildii.

Bulgular: 10 hastada (7 E, 3 K) izole SMA diseksiyonu vardi. Hastalarin yag araligi 48 ile 66 (ortalama 57) arasindaydi. Diseksiyonun
orijinden ortalama uzakhgi 1,9 cm ve ortalama uzunlugu 3,4 cm idi. Hastalar konservatif olarak antikoagiilan ile tedavi edildi. Takip
BTA veya CKBT’de 5 hastada diseksiyonda kaybolma, 3 hastada diseksiyon uzunlugunda azalma izlenirken 2 hastada anlamli bir fark
saptanmadi.

Sonug: izole SMA diseksiyonu nadir goriilen 6nemli karin agris1 nedenlerindendir. Erken teshis dogru ve zamaninda tedaviye izin verir.
BT tani i¢in yararli noninvaziv bir yontemdir ve antikoagiilan tedavi basarilidir.

Anahtar kelimeler: Superior mezenterik arter, Diseksiyon, Bilgisayarl tomografi, Mezenterik iskemi, izole
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Introduction Results
Bauersfeld  first  described  the  dissection Ten (0.06%) patients (7 M, 3 F) aged between 48 to 66

of superior mesenteric artery (SMA) in 1947, as accompanying a
dissecting aneurysm of the aorta [1]. Isolated dissection without
aortic involvement is a rare entity. To best of our knowledge,
there have been only 147 reported cases in the literature from
1975 to 2020. With the improvement in the computed
tomography (CT) techniques, isolated SMA dissections are
diagnosed more commonly and much earlier. This explains the
increased number of cases reported recently.

Dissection involves the SMA more frequently, when
compared with other gastrointestinal arteries. Due to its rarity,
clinical presentation, use of imaging studies, management, and
outcomes of isolated SMA dissection have not been investigated
in detail [2].

Acute mesenteric ischemia causes acute abdominal pain
and isolated dissection of SMA rarely causes this condition [3,4].
SMA dissection can be classified into three types: Type I: A
patent true lumen exists alongside a patent false lumen with re-
entry, Type Il: A patent true lumen exists alongside an either
patent (Type 1la) or thrombosed (Type Ilb) false lumen without
re-entry, and Type I11: Both lumens are thrombosed [5,6].

The goal of this study is to evaluate the incidence and
CT Angiography (CTA) and contrast enhanced multidetector CT
(MDCT) findings of this rare and important condition.

Materials and methods

The abdomen CTA and contrast enhanced MDCT
images of all patients, obtained from July 2017 to July 2020 at
our radiology department were evaluated retrospectively. A total
of 600 CTA and 14000 contrast enhanced MDCT scans were
examined. Only the cases with isolated SMA dissections without
aortic involvement, who had arterial phases on contrast enhanced
MDCT images, were included, while aortic dissection cases with
SMA involvement, and non-contrast MDCT images were
excluded.

Intravenous contrast enhanced CTA or MDCT (Toshiba
Aquilion (80x2), Otawara, Japan) was performed. The patients
were administered iodinated nonionic contrast agent
(Omnipaque, Daiichi Pharmaceutical Co., Tokyo, Japan) with an
iodine concentration of 300 mg/mL with mechanical injection at
a flow rate of 3 mL. Postcontrast axial CTA images with 0.75
mm slice thickness were obtained, and coronal and sagittal
maximum intensity projection (MIP) reconstructions were
performed for CTA images. Contrast enhanced arterial phase
MDCT images had the following parameters: Slice thickness: 2
mm, reconstruction index: 1 mm, tube voltage: 120 kVp, pitch:
0,75. Slices were extended from the diaphragmatic dome to the
end of the pelvis. Optimal MIP reconstructions could not be
performed from contrast enhanced MDCT images due to slice
thickness and retrospective design of study.

Age, gender, symptoms of patients, presence of
thrombosis or bowel ischemia were noted. Extensions of
dissections, distance of dissection from origin, and SMA
diameters were measured. Presence of follow-up CTA was
determined, and their findings were evaluated.

years (mean age: 57 years), had isolated SMA dissection, three
of which underwent CTA and 7 had contrast enhanced MDCT.
All patients were admitted to the hospital with sudden onset
abdominal or epigastric pain, which increased after meals in 5
patients. None of the patients had a history of trauma, while 2
had a history of hypertension. On physical examination,
abdominal bruit was present in three patients and all patients had
abdominal  tenderness.  Laboratory  examinations  were
unremarkable.

The mean distance of dissection from SMA origin and
the mean extension length were 1.9 cm (1.5-2.5) and 3.4 (2.6-
4.3) cm, respectively. Only 3 patients had axial, coronal, and
sagittal MIP images in thin slices, obtained via CTA. Seven
patients were diagnosed with contrast enhanced arterial phase
MDCT images with 2 mm slice thickness, and their MIP
reconstructions could not be performed optimally. Dissection
types were determined in only three patients with CTAs, among
which 2 had Type Ila (Figures 1 and 2) and 1 had Type llb SMA
dissection (Figure 3). The other 7 patients had isolated SMA
dissections but had no MIP images (Figure 4). None of the
patients had any signs of bowel ischemia.

Figure 1: A 64-year-old man was admitted to the hospital with abdominal pain. On coronal
maximum intensity projection (MIP) reconstruction CTA scan (a), an isolated SMA (Type
11a) dissection is observed (arrow). Follow up CTA (b) was performed 8 months later, which
showed no progression in dissection (arrow).

Figure 2: A 55-year-old woman with sudden onset abdominal pain. On axial (a) and coronal
(b) MIP reconstruction CTA scans, a type lla isolated SMA dissection is observed (arrow).
After 10 months follow up, CTA (c) was performed, which showed decreased in extension of
dissection (arrow).
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Figure 3: A 52-year-old man with abdominal pain. On coronal (a) and sagittal (b) MIP
reconstruction CTA images, an isolated SMA dissection and thrombosis of false lumen
(Type Ilb) are observed (arrows). After 10 months, follow up CTA (C) was performed,
which showed no significant difference in dissection (arrows).

Figure 4: A 66-year-old woman was admitted with epigastric pain. The dissection is
observed on axial (a) contrast enhanced MDCT images (arrow). After 9 months, follow up
MDCT (b) was performed, which showed no evidence of dissection (arrow).

Two of the patients were started on an antihypertensive
medical therapy for persistently elevated blood pressure. After
hospitalization, patients were treated with unfractionated heparin
(12,000 units/day) for 7-10 days. All patients were treated with
Coumadin anticoagulation therapy for 9-12 months. Their
symptoms resolved within 2-4 days of treatment. No surgical or
endovascular intervention was deemed necessary because no
bowel ischemia signs were present, and all patients responded
well to medical treatment.

Follow-up CTA was performed after 8-10 (average: 9)
months of medical therapy. Follow-up CTA or MDCT showed
normal SMA without evidence of dissection in 5 patients,
decreased extension and length of dissection in 3 patients and no
significant difference in dissection in 2 patients.

Discussion

Visceral ischemia is divided into two subgroups, as
occlusive and nonocclusive. Occlusive is further categorized into
acute and chronic types and is caused by obstruction of major
visceral arteries. Rarely, mesenteric ischemia occurs due to
vasculitis, vasoconstriction and aortic or mesenteric dissection
[3].

Isolated SMA dissection occurs predominantly in males
(87%) at a mean age of 55 years. Its etiology is unclear because
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of the scarcity of reported cases. Probable etiologic factors
include fibromuscular dysplasia, arteriosclerosis, trauma, cystic
medial necrosis, and hypertension [7-14]. Solis et al. [9]
hypothesized that stress on the arterial wall at the inferior edge of
pancreas cause SMA dissection.

Patients often present with acute epigastric pain [8, 14]
and findings of intestinal obstruction or intestinal angina are
caused by ischemia [13]. Abdominal or epigastric pain
sometimes increases after meals [7]. Shock may occur after
rupture of the dissection [8, 11], and epigastric bruit may be
heard on physical examination [7, 8, 11].

Before 1972, the prognosis of SMA dissection was
extremely poor, and all 10 reported patients died [1, 8, 10, 15].
Diagnosis was made at autopsy. Four of them died of unrelated
causes, such as renal infarction, myocardial infarction,
subarachnoid hemorrhage, and uremic coma. The other six
patients died of SMA infarction or rupture of the SMA [15]. To
the best of our knowledge, since 1975, only one of the reported
isolated SMA dissection cases died [16]. Drop in mortality rates
is probably due to early diagnosis with improvement of imaging
methods.

Early diagnosis improves the prognosis. Abdominal
Doppler ultrasound, CTA, or selective digital subtraction
angiography (DSA) may be performed for diagnosis. CTA
reveals the type of dissection, intimal flap, thrombosis of false
lumen and enlarged SMA diameter. Selective DSA is gold
standard and has a double benefit, as it gives better information
about dissection and offers endovascular treatment [12].

Isolated dissection of SMA begins around 1.5-3 cm
from the origin [11], just as in our study. The mean distance of
dissection from SMA origin was 1.9 cm (range: 1.5-2.5 cm),
which indicated the fixed, retropancreatic portion of SMA. More
distally, the SMA is relatively mobile, and it may transmit a
shear force to the fixed retropancreatic portion [9,11].

Isolated SMA dissection may be treated with
conservative or invasive (surgical or endovascular intervention)
techniques. There is no consensus in the literature concerning
which treatment is superior to other, however, the disease extent,
bowel ischemia, clinical status of the patient and the response to
the medical treatment are all factors effecting the choice of
treatment. For a patient who initially begins anticoagulant
therapy, surgery should be performed at a later stage, when the
clinical status (bowel ischemia, sepsis, etc.) worsens. There is no
standard treatment regimen for isolated SMA dissection, each
case should be evaluated separately.

Indications for surgery include increasing size of
aneurysmal dilatation of SMA, total thrombosis of the SMA
lumen, and persisting symptoms despite anticoagulation [15].
Several surgical methods have been reported in the literature
including reimplantation of SMA on the aorta [9], resection of
affected arterial segment with graft interposition [17, 18], simple
arteriotomy with thrombectomy [19], intimectomy [20], right
gastroepiploic artery bypass [21], obtaining revascularization
using arterial conduits [22], endoaneurysmorrhaphy [23], and
superficial femoral artery transposition repair [24]. According to
literature, there are 43 reported cases who underwent
endovascular repair, out of which 38 were treated with
percutaneous stent placement [2].
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Another approach for treatment is the conservative
therapy (i.e., bowel rest, anticoagulants, antihypertensives,
antiplatelets, anticholesterol agents). In the literature, sixty-one
reported cases were treated conservatively [2, 25].
Anticoagulation may prevent clot formation or emboli in the true
lumen [7]. Hemodynamically stable patients with no clinical or
imaging evidence of ruptured SMA dissection may be treated
conservatively. Reported cases in literature treated with
anticoagulation therapy had successful resolution of symptoms
during their follow with no mortality [2]. Patients treated with
anticoagulation therapy require close follow-up and it may not
always prevent progression of disease [15]. There is no
consensus on the optimal anticoagulant and the duration of
treatment against SMA dissection [7]. All our cases were treated
with anticoagulation therapy and their symptoms resolved within
2-4 days. Follow-up CTA revealed normalization of SMA in
most patients.

Limitations

Repeat CT scans should be performed on follow up in
all patients to evaluate the resolution or progression of dissection
in cases of conservatively treated patients. Due to the
retrospective design of the study, regular CTA or contrast
enhanced MDCT follow-up was not performed, and the type of
dissection could not be determined in all patients due to the lack
of MIP images of some. Patients could not be followed up for
more than 1 year and course of the SMA dissection after 1 year
is incomplete in this study.

Conclusion

Isolated SMA dissection is a rare condition. It may
remain unrecognized if the examining physician does not suspect
this entity, which makes it essential to highlight it as an
important cause of acute or chronic abdominal pain. Timely and
accurate diagnosis allows correct treatment. Abdominal CTA is a
useful noninvasive method revealing isolated SMA dissection
findings clearly, and anticoagulation therapy is usually
successful.
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Abstract

Aim: The Selvester QRS score (SSc) on surface electrocardiogram (ECG) has prognostic value in various cardiac events related to
myocardial scarring. Furthermore, the SSc system has been validated by post-mortem studies. In this cohort, we assessed the utility of
the SSc system for prediction of re-hospitalization in patients with ischemic heart failure (HF).

Methods: In this retrospective cohort study, the data of fifty-four consecutive patients with ischemic HF were analyzed. ECGs were
collected at first day of admission and SScs were calculated. The primary endpoint was re-hospitalization within the first 3 months.
Results: At baseline, the mean age was 62.1 years, LVEF was 29(6) %, NT-proBNP level was 2830 pg/mL. Twenty-one re-
hospitalizations were observed due to HF. Patients who were re-hospitalized had significantly higher SScs than those who were not (5.6
vs.3.3 P=0.01). Cox regression analysis demonstrated that the SSc was an independent predictor of re-hospitalization rate (HR, 1.12;
95% ClI, 0.95-1.34; P=0.04). Roc curve analysis showed that SSc was predictive for rehospitalization with a cut-off value 4.3, with a
sensitivity of 65% and a specificity of 49% (AUC 0.618, P=0.02). Our analysis indicated a positive correlation between SSc with NT-
proBNP and a negative correlation between SSc and LVEF (respectively r=0.33, P=0.03 and r =-0.67, P=0.04).

Conclusion: Our results suggest that baseline SSc can be used as a predictor of re-hospitalization due to ischemic HF.

Keywords: Heart failure, Re-hospitalization, Selvester QRS score

Oz

Amag: 12 derivasyonlu elektrokardiyogramda Selvester QRS skorunun miyokardiyal skarla ilgili gesitli kardiyak olaylardaki prognostik
etkileri bilinmektedir. Ayrica, Selvester QRS skor sisteminin otopsi ile 6lgiilen miyokardiyal skar boyutu ile de yiiksek derecede
korelasyona sahip gosterilmistir. Bu ¢alismada, Selvester QRS skorunun iskemik kalp yetmezligine bagli yeniden hastaneye yatist
ongodrmedeki roliinii degerlendirmeyi amagladik.

Yontemler: iskemik kalp yetmezligi olan elli dért hastanin verileri geriye déniik olarak incelendi. Hastaneye bagvuru sirasindaki
EKG’ler temel alinarak Selvester QRS skorlar1 hesaplandi. Birincil son nokta, ilk 3 ay i¢indeki yeniden hastaneye yatis kabul edildi.
Bulgular: Calisma popiilasyonunda, ortalama yasin 62,1 yil, sol ventrikiil ejeksiyon fraksiyonun (LVEF) %29(6), plazma beyin
natritiretik peptit seviyesin (NT-proBNP) 2830 pg / mL oldugu gériildii. Caliyma boyunca 21 hastaneye yeniden yatis gozlendi. Yeniden
hastaneye yatirilan hasta grubunda Selvester skoru, diger gruba gére anlamli olarak daha yiiksekti (5,6'ya kars1 3,3 P=0,01). Cox
orantisal risk regresyon analizi, Selvester QRS skorunun yeniden hastaneye yatis i¢in bagimsiz bir belirleyici oldugunu ortaya koydu
(HR, 1.12; %95 giiven araligi, 0,95-1,34; P=0,04). En iyi cut-off degeri %65 duyarlilik ve %49 6zgilliik ile 4,3 puan olarak belirlendi
(egri altindaki alan, 0,618, P=0,02). Ayrica Selvester QRS skoru ile NT-proBNP arasinda anlamli pozitif korelasyon (r=0,33, P=0,03)
ve Selvester QRS skoru ile LVEF arasinda negatif korelasyon saptandi (r=-0,67, P=0,04).

Sonug: Bulgularimiz, bagvuru anindaki Selvester QRS skorunun iskemik kalp yetmezligine bagl yeniden hastaneye yatisin bir 6ngdriicii
olarak kullanilabilecegini diisiindiirmektedir.

Anahtar kelimeler: Kalp yetersizligi, Yeniden hastaneye yatis, Selvester QRS skoru
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Introduction

Heart failure (HF) most often develops due to ischemic
scar tissue caused by myocardial infarction [1]. Today, HF is
considered a global health problem. It remains a prominent cause
of recurrent hospitalizations despite optimal treatment [2].

Myocardial scar assessed on cardiovascular magnetic
resonance (CMR) is associated with poor outcome in HF [3].
However, CMR is not in widespread clinical use. The
electrocardiography (ECG) is an inexpensive, easily accessible,
reproducible, and non-invasive diagnostic tool which provides
risk stratification regarding myocardial scars [4]. The Selvester
QRS score (SSc), first described in 1972, provides data on
myocardial scar location and size using changes in cardiac
electrical activity on surface ECG and its validation has been
shown in autopsy series [5,6]. This primary version of the SSc
could only be applied in the absence of confounders. So, the SSc
QRS system criteria were presented with a new version in 2009
to expand their utility in patients with bundle branch blocks,
fascicular blocks or ventricular hypertrophy. The simplified
version of SSc consists of 37 criteria and 29 points [7].

Previous studies have documented the capability of SSc
as prognostic markers for cardiac events in different clinical
entities (including ST elevation myocardial infarction, aortic
stenosis, nonischemic dilated cardiomyopathy), by reflecting the
amount of myocardial fibrosis [7,9].

In this current study, we hypothesized that SSc, which
reflects the amount of scar, has a prognostic significance in HF
with ischemic origin and can be used for hospitalization. So, the
current study was built to determine the utility of the SSc system
for prediction of recurrent hospitalization due to ischemic HF
(prior myocardial infarction (Ml)).

Materials and methods

Study design and patients
This study was conducted at Besni State Hospital
(Adiyaman, Turkey) and completed in collaboration with Bursa
City Hospital (Bursa, Turkey). The study protocol was approved
with registration number of 2020 — 7/8 by the Bursa City
Hospital Ethics committee.
Assuming an alpha of 0.05, a power of 0.80, and with
30% estimated re-hospitalization rate in line with the previous
reports, the estimated sample size was at least 46 patients in
total.
The study inclusion criteria were as follows:
. Patients with HFrEF
. Prior Ml (over > 3 months)
The study exclusion criteria were as below:

. Patients with newly arisen, de novo, non-ischemic HF or
cardiomyopathy

Patients with ICD or pacemaker

Acute coronary syndrome within 3 months of the study
Atrial fibrillation at admission

Any more than mild valvulopathy

Patients with preexcitation syndrome

Patients who do not receive optimal treatment

Patients with electrolyte imbalances

Consecutive fifty-seven patients with ischemic HF (with
Reduced Ejection Fraction, HFrEF) who met the inclusion
criteria were enrolled in this cross-sectional study. HFrEF was
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Guidelines for the diagnosis and treatment of acute and chronic
HF [10].
Patient data including demographic,

electrocardiographic and echocardiographic measurements,
laboratory data and medical treatments were obtained. Follow-up
information was collected for each patient regarding
hospitalization, MI, and death at 3 months. For avoiding any
selection bias against hospitalization, the patients with possible
pathologies that could affect The SSc before or during follow-up
were excluded and hospitalization indications for all patients
were determined in terms of the need for intravenous treatment,
in accordance with current guidelines. Patients were divided into
two groups based on rehospitalization (due to HF) within 3
months.

Electrocardiographic analysis

The ECG measurements were made using a Cardiofax
M ECG-1350K (Nihon Kohden, Tokyo, Japan, paper speed of 25
mm/sec, signal size of 1 mV/cm) at the time of admission. The
electrocardiographic reader was blinded to study groups. The
simplified version of SSc (37-criteria/29-point)  was
retrospectively calculated for each patient according to an
algorithm, as previously reported [7].

Briefly; First, ECGs were classified according to
primary ventricular conduction or hypertrophy type. Second, the
SSc system was used for the primary conduction/hypertrophy
type, which includes measurements of Q-, R-, and S-wave
notches, amplitudes and its ratios and durations.

Statistical analysis

Normality was analyzed by The Kolmogorov-Smirnov
test. According to the normality pattern, Student's T test and
Mann-Whitney U test were used. Analysis results were presented
as mean (standard deviation). For categorical variables, the Chi-
square test was used, and the results were presented as
percentages. To assess the association between SSc and HFrEF,
two categories were defined on basis of re-hospitalization. The
effects of different variables on re-hospitalization were
determined with multivariate analysis. P-value<0.05 was
considered statistically significant. SPSS 26.0 Statistical Package
Software was used to perform all data analyses.

Results

Fifty-seven patients were evaluated for the study. Three
patients were excluded from the cohort (one patient died, and 2
had MI during follow-up). The data of the remaining 54 patients
were analyzed. The study group was divided into two based on
rehospitalization at the end of the 3-month follow up. Of the 54
patients, twenty-one re-hospitalizations due to HF were
observed. The median age of 54 patients was 62.1(12.7) years,
Left Ventricular Ejection Fraction (LVEF) was 29(6) %, N
Terminal prohormone brain natriuretic peptide (NT-proBNP)
level was 2830 pg/mL.

Baseline clinical and demographic characteristics

Table 1 shows the detailed baseline characteristics
(demographic/clinical) of study populations. On admission, there
was no significant difference between the two groups regarding
age, hypertension, diabetes mellitus, coronary artery disease,
median Left Ventricular Ejection Fraction (LVEF), median
estimated Glomerular Filtration Rate (GFR), and median NT-

diagnosed and treated based on the criteria of ESC 2016
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proBNP. The comparison of the study patients regarding HF
features is presented in Table 2.

Table 1: Baseline characteristics and laboratory findings of the study patients

Variables Patients with Patients without P-value

re-hospitalization re-hospitalization

(Group 1, N=21, 38.8%) (Group 2, N=33, 61.1%)
Age (years) 61.5(17.4) 62.4(13.5) 0.69
Sex (n, %) females 10 (47.6%) 16 (48.4%) 0.77
Hypertension, (n, %) | 7 (33.3%) 12 (36.3%) 0.81
DM, (n, %) 3(14.2%) 4 (12.1%) 0.51
Creatinine (mg/dl) 1.26 (0.44) 1.31(0.51) 0.33
HsCRP (nmol/L) 2.7(0.8) 2.5(0.5) 0.76
NT-proBNP (pg/mL), | 2796 (1254) 3105 (1388) 0.21
TSH (pnIU/mL) 2.34 (1.1) 2.19 (1.5) 0.34
Na (mmol/L) 137 (6.5) 138 (9.3) 0.22
K (mmol/L) 45(1.2) 4.4 (0.9) 0.44
Leukocyte (10M9/L) |9.9 (5.2) 9.6 (3.4) 0.29
Hemoglobin (g/dl) 12.5(3.4) 129 (3.1) 0.63
Platelet (1079/L) 232 (69) 251 (79) 0.17

DM: Diabetes mellitus, HSCRP: High sensitive C reactive protein, NT-proBNP: N Terminal prohormone
brain natriuretic peptide, TSH: Thyroid-stimulating hormone, Na: Sodium, K: Potassium

Table 2: Comparison of the study patients regarding heart failure features

Variables Patients with Patients without P-
re-hospitalization re-hospitalization value
(Group 1, N=21, (Group 2, N=33,
38.8%) 61.1%)
Ejection fraction, (%) 28.2 (6.5) 29.4 (5.9) 0.61
Heart rate, median, 72 (23) 75 (31) 0.13
beats/min
QRS duration, median, ms 111 (21) 114 (19) 0.17
NYHA heart failure
= Class 3 42% 41% 0.73
= Class 4 58% 59% 0.88
Drug treatment (n)
e ACEI/ARBS/ARNI 21 33 0.14
o Beta Blockers 21 33 0.14
¢ MRAS 21 33 0.14
o lvabradine 6 9 0.09
o Diuretics 2 33 0.14

NYHA: New York Heart Association, ACEi: Angiotensin converting enzyme inhibitor, ARBs: Angiotensin
receptor blockers, ARNI: Angiotensin receptor neprilysin inhibitor, MRA: Mineralocorticoid receptor
antagonists

The Selvester QRS score and re-hospitalization

Patients who were re-hospitalized had significantly
higher SSc values than those who were not (5.6 vs.3.3 P=0.01).
The models of regression were assessed for rehospitalization
regarding gender, age, creatinine, NTproBNP, LVEF, and SSc.
Cox regression analysis revealed that SSc was an independent
determinant of re-hospitalization (HR, 1.12; 95% CI, 0.95-1.34;
P=0.04). Roc curve analysis showed that SSc was predictive for
rehospitalization with a cut-off value 4.3, with a sensitivity and a
specificity of 65% and 49%, respectively (AUC 0.618, P=0.02).

Correlations were constructed for age, NTproBNP,
LVEF and SSc. There was a significant positive correlation
between SSc with NT-proBNP and a negative correlation
between SSc and LVEF (r=0.33, P=0.03 and r =-0.67, P=0.04,
respectively). No significant correlation was found in terms of
other parameters (P>0.05).

Discussion

Our findings suggest that SSC can be an independent
determinant of re-hospitalization in patients with ischemic
HFrEF. The odds of rehospitalization increase with SSc values.
Our findings suggest that the predictive cut-off value for
rehospitalization was 4.3 points with 65% sensitivity and 49%
specificity.

ECG findings such as pathological Q waves and QS
complexes, widened QRS, left branch bundle block (LBBB),
prolonged PR interval and increased heart rate are all associated
with poor outcomes in HF [11]. Despite their prognostic value,
their utility for clinical risk stratification is limited when used
alone. Beyond traditional ECG diagnostic assessment, Selvester
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et al. developed a system using a series of abnormal findings on
ECG, which considered each QRS-point as representing an
infarct the equivalent of 3% of the LV. In this scoring system,
higher scores correlate with larger scar sizes [12]. So, we
believed that detection of myocardial scar by SSc, which is an
inexpensive and easily available method, in HF patients may be
more appropriate instead of the other cardiac imaging modalities.

In this cohort, 46.3% of the patients presented with
ECG confounders. There were 12 patients with LBBB (22.2%), 2
with right branch bundle block (RBBB) (3.7%), 3 with left
anterior fascicular block (LAFB) (5.5%), 3 with RBBB and
LAFB (5.5%), 5 with left ventricular hypertrophy (9.2%). One of
most important points of the present study is the timing of the
ECG capture. ECGs were collected at first day of admission to
avoid subtle ECG changes which may occur during treatment.
The patients in our study had HF symptoms and were classified
as NYHA functional class 3 or 4. Our results show that there was
a higher SSc trend in re-hospitalized patients. Previous studies,
which vyielded comparable results to ours, evaluated the
diagnostic performance of the QRS scores in various events
among HF subjects. The mean QRS score in nonischemic dilated
cardiomyopathy patients was reported as 4.2 points by Hiraiwa
et al. [13]. Wieslander et al. [14] showed that SSc was a strong
predictor of LV remodeling (echocardiographic) than clinical
outcomes in HF patients. Additionally, Strauss et al. [15]
demonstrated that subjects with no myocardial scar based on SSc
have less ventricular arrhythmia events. We found a positive
relationship between SSc and NTproBNP, which is an indicator
of decompensation. It was not surprising that we found a
negative correlation between SSc and LV EF. Although there
was no difference regarding LVEF between the groups, there
was a difference in QRS scores. It may be partially explained by
the fact that a dissociation in conduction pathway can occur after
MI, which may explain the relatively low sensitivity and
specificity of SSc in our study. Nevertheless, our data suggest
that SSc is a potential candidate for clinical risk stratification to
predict myocardial scar and cardiac events in HFrEF.

Limitations

This study has some limitations worth noting, beginning
with limited sample size, and its single center design. Also, a
subgroup analysis for each ECG confounder could not be
performed. There is a need for larger and multi-center studies
investigating long term clinical outcomes. Our results are only
applicable to patients with HFrEF due to ischemia. Beyond these
limitations, we believe that higher value of SSc can be used for
the risk stratification of patients with ischemic HFrEF.
Therefore, we expect this study to be helpful for upcoming
research.

Conclusions

Mortality, morbidity, quality of life and long-term
survival in patients with HF are directly related to the grade of
ventricular dysfunction. Our analysis showed that ECG
quantification of myocardial scar with SSc can be used as a
predictor of re-hospitalization due to ischemic HF. Patients with
higher myocardial scar scores have an increased risk of
decompensation and re-hospitalization.
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Abstract

Aim: There is conflicting information in the literature regarding perinatal outcomes and management of isolated oligohydramniotic (10)
pregnancies. Recent studies show that 10 is associated with poor perinatal outcomes. However, there is still no definitive method for
deciding the optimal delivery timing for these patients. In this study, we aimed to assess the relationship between Doppler parameters,
especially cerebro-placental ratio, and perinatal outcomes in isolated oligohydramnios (10) patients.

Methods: This prospective case control study was conducted between October-November 2018. A total of 98 patients were recruited and
divided into two groups, as pregnant women with normal amounts of amniotic volume and the isolated oligohydramnios group.
Oligohydramnios diagnosis was made by amniotic fluid index measurement (AFI<5 cm). Pregnancies with hypertension, fetal growth
restriction, thrombophilia, preeclampsia, diabetes mellitus, preterm births and chromosomal/structural abnormalities were excluded.
Cerebro placental ratios of groups were compared in terms of composite adverse outcomes, low APGAR score in 1% and 5™ minutes,
CIS operation due to non-reassuring fetal heart rate patterns, admission to neonatal intensive care unit and still births.

Results: In the isolated oligohydramnios group (n=45) cerebro-placental ratio (CPR) was lower compared to control group (P<0.001).
10 was associated with lower (APGAR score<7) 1% (55.6% vs. 7.5%, P<0.001) and 5™ (13.3% vs. 1.9% P=0.028) minute APGAR
scores and higher rates of NICU admission (26.7% vs. 3.8% P=0.001). Number of fetal distress cases was higher in patients with low
CPR in the 10 group (9 vs. 6 P=0.023).

Conclusion: Measurement of CPR among 10 patients seems useful for detection of fetuses with higher risk for poor neonatal outcomes.
Keywords: Cerebroplacental ratio, CPR, Isolated oligohydramnios, Perinatal outcome, Fetal Doppler

Oz

Amag: izole oligohidramniotik (I0) gebeliklerin perinatal sonuglar1 ve yonetimi ile ilgili literatiirde hala geligkili bilgiler mevcuttur. Son
¢alismalarda ise 10’nun kétii perinatal sonuglar ile iliskili oldugu yoniindedir. Yine de bu hastalarin optimal dogum zamanlamasina
karar vermek icin elimizde hala kesin bir yontem bulunamamaktadir. Biz de ¢alismamizda 10 hastalarinda Doppler parametreleri,
ozellikle serebro-plasental oran ve perinatal sonuglar arasindaki iliskiyi degerlendirmektir.

Yontemler: Bu prospektif vaka kontrol ¢alismas1 Ekim-Kasim 2018 arasinda gergeklestirildi. Caligmaya 98 hasta dahil edilmistir. izole
oligohidroamnios ve normal amnion miktar1 olan gebeler grubu olmak iizere iki gruba ayrildi. Oligohidramnios tanist amniyotik sivi
indeksi dlgtimii ile konuldu (AFI <5 cm). Hipertansiyon, intrauterin bityiime kisithligi, trombofili, preeklampsi, diyabet ve kromozomal /
yapisal anormallikleri olan gebelikler ¢aligma dig1 birakildi. Gruplar cerebroplasental oran (CPR) 6lgiimleri goz Oniine alinarak;
kompozit advers sonuglar, 1. ve 5. dakikalarda diisik APGAR skoru, giiven verici olmayan fetal kalp hiz1 paternlerine bagl sezaryen
(C/S) operasyonu, yenidogan yogun bakim iinitesine yatist ve 6lii dogumlar bakimindan karsilastirildi.

Bulgular: CPR <1,08 olan hastalarda fetal distress goriilme orani daha yiiksekti (9'a karst 6 P=0,023). izole oligohidramnios grubunda
(n=45) CPR kontrol grubuna gére daha diisiik saptandi. Ayrica IO, daha diisik (APGAR <7) 1. (%55,6 ve %7,5, P<0.001) ve 5. (%13,3
ve %1,9, P=0,028) dakika APGAR skorlar1 ve daha yiiksek YYBU kabul oranlart ile (%26,7 ve %3,8, P=0,001) iliskili idi.

Sonug: CPR olgiimii, IO hastalarinda kotii neonatal sonuglar agisindan daha yiiksek risk tasiyan fetiislerin saptanmasinda yararlh
goriinmektedir.

Anahtar kelimeler: Serebroplasental oran, CPR, izole oligohidramnios, Perinatal sonug, Fetal Doppler

oligohydramnios. J Surg Med. 2020;4(12):1169-1172.
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Introduction

The amniotic fluid volume being less than expected for
gestational age is defined as oligohydramnios. Its incidence at
term pregnancies ranges between 0.5-5% depending on
measurement methods, patient population, and gestational age
(GA) [1,2]. Definition of oligohydramnios is mostly performed
by amniotic fluid index (AFI) <5cm and single deepest pocket
(SDP) <2 cm. Adequate amniotic fluid is important for normal
fetal growth, fetal lung development, and for protecting the fetus
and umbilical cord from trauma.

Various conditions such as premature rupture of
membranes, placental dysfunction, chromosomal and congenital
abnormalities, and medications can cause oligohydramnios, or it
may be isolated. It is well known that oligohydramnios,
regardless of its etiology (except isolated oligohydramnios), is
related to increased adverse perinatal outcomes, such as low
APGAR scores, neonatal intensive care unit admission (NICU),
meconium presence in amniotic fluid, meconium aspiration
syndrome (MAS), and increased cesarean section ratings due to
fetal distress [3-12].

Although data about the importance of isolated
oligohydramnios (IO) in the literature is controversial, last
reviews showed an increase in adverse perinatal adverse
outcomes such as increased cesarean delivery rates, low APGAR
scores, and a higher rate of NICU admission [13-25].

Routine Antenatal Imaging with Ultrasound (RADIUS)
trial reported that in 10 patients, fetal growth did not deteriorate,
but placental insufficiency could be present, even with growth
percentiles higher than 10% [26]. Furthermore, Locatelli and
colleagues reported an underlying fetal growth retardation in
13.2% of pregnancies with 10, which could not be detected
before delivery [14].

On the other hand, The American College of
Obstetricians and Gynecologists (ACOG) pointed out in 1999
that insufficient data was present for labor induction in IO.
Therefore, ACOG did not declare a definitive statement
regarding the optimal timing of delivery [27]. Despite this
information, when an 10 diagnosis is made in term pregnancies
(beyond 37 weeks of GA) clinicians almost always lean towards
induction of labor [28].

Evaluation of fetal vascular structures, maternal uterine
artery circulation and amniotic fluid is widely used in the
assessment of fetal well-being in contemporary obstetric
practice. Umbilical artery (UA), middle cerebral artery (MCA),
ductus venosus doppler have been used so far for assessment of
fetal status. The cerebro placental ratio (CPR), which was
reported first in 1987 [29], represents the alteration of the blood
flow towards the brain due to cerebrovascular dilatation. Also, an
increase in placental bed resistance and decreased diastolic flow
in the umbilical artery contribute to CPR. CPR can be calculated
as MCA resistance index (RI) divided by UA resistance index or
MCA pulsatility index (PI) divided by UA pulsatility index. We
know that CPR measurement is more valuable than UA and
MCA Doppler in pregnancies with fetal growth restriction (FGR)
[30]. Also, near-term, detection of potential FGR can be difficult
because of the imprecise evaluation of the fetal weight due to
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intra and inter-observer variability [31]. Detection of acute
hypoxia with CPR is the most useful parameter [32].

In this study, we aimed to assess the CPR changes in 10
patients, because research seems lacking in this area.

Materials and methods

This prospective case-control study was held in a
University hospital between October - November in 2018. After
approval of study by the local ethics committee (Kayseri Erciyes
University Medical Faculty Ethics Committee, approval 1D no:
2018/455), each participant was informed, and consent was
obtained. The study population was recruited from 37-40
gestational weeks singleton, isolated oligohydramniotic pregnant
women (IO group) based on the last menstrual period and
gestational age, gravida, parity, body mass index-matched
pregnant women with normal amounts of amniotic fluid volume
according to her gestational age (control group). All recruited
patients were examined before active labor (cervical dilatation
<4cm). Patients who gave birth in three days after the fetal
Doppler measurement were included in the study. Fetuses with
chromosomal/structural — abnormalities and fetal growth
restriction, pregnancies with ruptured membranes, multiple
gestations, fetal placental, and umbilical cord abnormalities, Rh
isoimmunization, patients with maternal systemic disease,
pregnancy-induced hypertension, pregestational or gestational
diabetes, prior cesarean section, preterm and post-term
pregnancies were excluded.

All the participants underwent an ultrasound
examination performed by an experienced clinician (E.D.).
Obstetric and general health data of each patient were also
recorded.

Doppler ultrasound examinations were performed using
a Mindray DC-7 ultrasound machine (Shenzhen Mindray Bio-
Medical Electronics Co., China), equipped with a 3,5-MHz
convex array sector transducer, taking into consideration fetal
movements, and breathing periods. After fetal ultrasound
examination of fetal middle cerebral artery (MCA), and
umbilical artery (UA), pulsatility index, systolic-to-diastolic ratio
(S/D), peak systolic velocity (PSV) of MCA were measured and
recorded. Amniotic volume was measured with a four-quadrant
amniotic fluid index technique and AFI <5 cm was considered
oligohydramnios. 10 group and control group were compared in
terms of fetal CPR and adverse perinatal outcomes.

Statistical analysis

The SPSS for Windows 21.0 (SPSS Inc.IL, USA)
software was used for statistical analyses. P-value <0.05 was
considered statistically significant. The Shapiro-Wilk test was
used to assess the normality of distribution of variables.
Normally distributed variables were expressed as mean (SD).
Comparisons of variables between the groups were performed by
independent samples t-test, Mann— Whitney U test, and Chi-
square test.

Results

A total of 98 women who met the inclusion criteria were
recruited for the study. Comparison of both groups' demographic
and fetal Doppler parameters was shown in Tables 1 and 2. The
demographic features of both groups were similar, but perinatal
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adverse outcomes were significantly higher in the 10 group. The
mean maternal age of the whole study population was 27.3 (5.9)
years. Twenty-seven of 98 pregnant women (27.6%) were on
their first pregnancy, while 71 (72.4%) women were on their
second or more pregnancy. The average gestational age of
inclusion in the study was 38.3 (1.05) weeks according to the last
menstrual period (LMP) (Table 1).

Comparison of all Doppler indices showed a statistical
difference between the groups (UA PI P=0.014, UA S/D
P=0.01, MCAPI P=0.004, MCA PSV P=0.037 and CPR
P<0.001) (Table 2). Patients with low fetal biophysical profiles
(BPP<4) and impaired CPR (CPR <1.08) showed a significant
correlation among themselves (r=0.23 positive correlation
P=0.02, Spearman Rho test). The coexistence of low BPP scores
and low CPR levels in the 10 group resulted in a significant
increase in C/S rates due to fetal distress (Table 3). Also, there
was a significant correlation between low CPR and fetal distress
among the groups (r= 0.035, P<0.001). In patients with low BPP
in the 10 group, the CPR levels of 7 patients were higher than
1.08, while 8 patients’ CPR was <1.08 (P=0.078). Statistical
results showed significant differences between the groups in
terms of 1° and 5" minute APGAR scores and admission to
NICU. In both groups, patients with low BPP scores were
associated with lower 1% and 5™ minute APGAR scores (r=0.40 p
<0.001, r=0.32 P=0.001 respectively), higher fetal distress
(r=0.34 P=0.001) and C/S rates (r=0.25 P=0.013) (P=0.023). No
stillbirth or neonatal deaths were observed in any of the groups.

Table 1: Maternal demographic and obstetric features of the whole study population

Characteristics Oligohydramnios group ~ Control group  P-
n=45 n=53 value
Maternal age(year)™ 26.4(5.48) 28.1(6.23) 0.15
Gestational age(week)** 37.2(1.9) 37.5(1.8) 0.2
Gravida** 1.98(0.9) 2.24(0.97) 0.15
Parity** 0.82(0.8) 0.87(0.83) 0.81
BMI (kg/mz)* 27.01(4.7) 27.18(4.4) 0.85
Gender malef 28(62.2%) 25(47.2%) 0.13
Induction and/or augmentation of | 12(26.7%) 17(32.1%) 0.55
labor (oxytocin) T
Mode of delivery C/St 20(44.4%) 16(30.2%) 0.14
Fetal distress (emergency C/S) 15(33.3%) 5(9.4%) 0.003
NICU admission rate 12(26.7%) 2(3.8%) 0.001
1-min Apgar score <7t 25(55.6%) 4(7.5%) <0.001
5-min Apgar score <7 6(13.3%) 1(1.9%) 0.028
Birth weight (g)* 3132(307) 3222(373) 0.21
Birth length (cm) 49.2(1.4) 48.9(2.04) 0.4
* Independent Sample t Test, ** Mann-Whitney u test, T Chi -Square test
Table 2: Fetal Doppler indices of the whole study population
Characteristics Oligohydramnios group Control group P-
n=45 n=53 value
Umbilical artery S/D* 2.64(0.61) 2.38(0.37) 0.01
Umbilical artery P1** 0.84(0.17) 0.76(0.13) 0.014
MCA PI* 1.50 (0.39) 1.74(0.44) 0.004
MCA PSV(cm/s)* 69.2(14.2) 63.1(14.6) 0.037
Cerebro Placental 1.99(1.6) 2.34(0.70) <0.001
Ratio**
Amniotic Fluid Index* 36.8(7.17) 101.3(41.2) <0.001
Biophysical profile <4 15(33.3%) 7(13.2%) 0.017
(n, %)

S/D: Systole/ Diastole PI: Pulsatility index PSV: Peak systolic velocity CPR: Cerebro-Placental Ratio
Table 3: Relationship between CPR and BPP in oligohydramnios group

Oligohydramnios group | CPR<1.08 CPR>1.08  P-value
*BPP<4 8 7 0.078
BPP>4 8 22
Apgarlst Min. <7 9 16 0.94
Apgarlst Min. >7 7 13
Fetal distress (+) 9 6 0.023
Fetal distress (-) 7 23
* Biophysical profile

Discussion

In this prospective case-control study, we found that
patients with low CPR levels were more likely to have a cesarean
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10 group, and poor perinatal outcomes, such as low 1% and 5"
minutes APGAR scores and a higher number of admissions to
NICU.

In the literature review, perinatal outcomes of fetuses
with 10 have conflicting results. A meta-analysis made by Rossi
and Prefumo in 2013 showed no significant differences
concerning perinatal outcomes, except a rise in C/S rates due to
NRFHR [19], which did not lead to an increased low incidence
of APGAR scores, low umbilical artery pH, NICU admissions,
or mortality compared to pregnancies with normal amniotic
fluid. Also, they did not find any increase in meconium-stained
amniotic fluid, which is another conflicting issue in
oligohydramnios. The other two studies revealed similar results.
In one of them, Karahanoglu et al. [33] investigated the optimal
timing of delivery for 10 patients. They stratified the patients as
early term, full-term, and late-term, and analyzed the perinatal
outcomes to find no differences in terms of NICU admission,
low APGAR score, and low cord pH. However, this study had
two limitations, one being its retrospective nature and the other,
the lack of a control group. In the second study, which was also
retrospectively designed, Naveiro-Fuentes et al. [34] stated that
10 was not associated with poor perinatal outcomes, except for
fetuses with SGA.

On the other hand, the recent two meta-analyses
reported a relationship between 10 and poor perinatal outcomes.
In 2016, Shrem et al. [25] showed higher C/S rates due to
NRFHR, lower 1% and 5™ minute APGAR scores, and more
admission to NICU in the 10 group compared to pregnancies
with normal amniotic fluid, similar to our study. Another meta-
analysis was performed by Rabie et al. [24] in 2017, which also
reported results parallel to ours: Low APGAR score in 5" minute
and higher C/S rates due to NRFHR. They also found an increase
in meconium aspiration syndrome which we did not assess. In
another study, Casey et al. [8] reported higher stillbirth rates in
the 10 group. We did not observe any stillbirth, but this may
have resulted from a relatively small sample size of the cohort.

In 2017, Khalil et al. [35] demonstrated that low CPR is
significantly associated with impaired fetal growth and poor
neonatal outcomes, even in appropriate for gestational age
(AGA) fetuses. They stated that low CPR is a biometric marker
of failure to reach growth potential even in AGA fetuses (> the
10th percentile). Also, several studies have been reported a
relationship between low CPR and adverse outcomes in low risk
and/or AGA pregnancies [36-44]. In 2018, Kalafat and Khalil
published a review about the utility of CPR in SGA and AGA
fetuses, and they underlined the importance of close intrapartum
surveillance of AGA fetuses due to the risk of fetal intrapartum
compromise and operative delivery [45].

In the present study, further evaluation of fetal well-
being status was also performed with a biophysical profile
(BPP). Fetuses with low BPP (BPP<4) had more C/S rates due to
NRFHR and lower 1% and 5" minute APGAR scores. These
results were consistent with the literature [46,47]. Moreover,
CPR levels were positively correlated with BPP scores. We think
that these results may be related to an unrecognized subtle
placental insufficiency in 10.

Asection (C/S) for non-reassuring fetal heart rates (NRFHR) in the
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Limitations

Although our study is the first on this subject, several
limitations remain. The main limitation of our study is the
relatively small size of the cohort. Secondly, we did not assess
umbilical cord pH alterations and the existence of meconium-
stained amniotic fluid among the groups to evaluate the poor
neonatal outcome.

Conclusion

As mentioned above, the perinatal outcomes of 10 are
controversial in the literature. Our present study showed an
increase in C/S rates due to non-reassuring fetal heart rate
patterns, lower 1% and 5" minute APGAR scores, and higher
NICU admission rates in 10 patients with low CPR. Since our
study is the first to investigate the relationship between 10 and
CPR, we recommend clinicians to closely follow up 10 patients
with low CPR levels and BPP scores due to risk of fetal distress
and poor neonatal outcomes.
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Abstract

Aim: The relationship between radiological data and the clinical outcomes in elderly patients with incomplete proximal humeral
fractures treated conservatively is limited and controversial in the literature. We aimed to report the short-to-mid-term results of the
radiological data and functional outcome in these patients.

Methods: A total of 114 patients over 65 years of age, diagnosed with unilateral isolated incomplete proximal displaced humerus
fractures, and treated conservatively, were recruited in the study. Demographic characteristics, radiological data and clinical scores of all
patients were recorded. Fractures were classified according to the Neer classification. Functional evaluation of patients was performed
via Quick-Disabilities of Arm, Shoulder, and Hand (Quick-DASH) and Visual Analog Scale (VAS).

Results: Mean VAS and Quick-DASH scores of the patients were 3.6 (1.4) and 34.5(13.7), respectively, both of which changed
significantly as the number of the parts of fracture increased (P=0.02 and P=0.04, respectively). The VAS and the Quick-DASH scores
were significantly higher in females (P=0.02 and P=0.03, respectively), similar among the smokers (P=0.58 and P=0.41, respectively),
and significantly higher in diabetic and osteoporotic patients (P<0.001 and P=0.39, respectively).

Conclusion: Functional outcomes after conservative follow-up in patients over 65 years of age with incomplete proximal humerus
fractures are good in most patients. Therefore, conservative treatment can be an option regardless of the fracture type in elderly patients
with incomplete proximal humeral fractures.

Keywords: Proximal humerus fractures, Conservative treatment, Elderly patients

Oz

Amag: Literatiirde radyolojik veriler ile klinik sonuglar arasindaki bilgiler sinirli ve tartigmalidir. Konservatif tedavi edilen inkomplet
proksimal humerus kirig1 olan ileri yas hastalarda radyolojik veriler ile fonksiyonel sonuglarinin kisa-orta ddnem sonuglarini incelemeyi
amagladik.

Yontem: Caliymamiza, konservatif olarak tedavi edilen, tek tarafli izole, inkomplet proksimal humerus kirig1 tanisi almig 65 yas isti
114 hasta dahil edildi. Tiim hastalarin demografik &6zellikleri, radyolojik verileri ve klinik skorlar1 kaydedildi. Kiriklar Neer
siniflamasina gore simiflandinldi. Fonksiyonel sonuglarin degerlendirmesi Quick-Disabilities of Arm, Shoulder, and Hand (Quick-
DASH) ve Visual Analog Scale (VAS) ile yapildi.

Bulgular: Hastalarin VAS skorlar1 ortalama 3,6 (1,4) ve Quick-DASH skorlari ise 34,5 (13,7) idi. VAS ve Quick-DASH skorlarindaki
fark sirasiyla kirigin parga sayisi arttikga istatistiksel olarak anlamliydi (P=0,02, P=0,04). VAS ve Quick-DASH skorlari, kadinlarda
sirastyla istatistiksel olarak anlamli daha yiiksekti (P=0,02, P=0,03). Sigara i¢en grupta VAS ve Quick-DASH skorlar1 sirastyla
istatistiksel olarak anlamli degildi (P=0,58, P=0,41). VAS ve Quick-DASH skorlari, diyabet ve osteoporozlu hasta grubu lehine
sirastyla istatistiksel olarak anlamliydi (P<0,001, P=0,39).

Sonug: Tam deplasmant olmayan 65 yas iistii humerus proksimal kirikli hastalarin konservatif takip sonrasi agri ve fonksiyonel sonuglar
¢ogu hastada iyidir. Bu nedenle ileri yas proksimal humerus kirikli hastalarda konservatif tedavi kirik tipinden bagimsiz olarak bir
secenek olabilir.

Anahtar kelimeler: Proksimal humerus kiriklari, Konservatif tedavi, Ileri yas hastalar
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Introduction

Humerus fractures account for 4-5% of all fractures, and
are the third most common after hip and Colles' fractures in
elderly osteoporotic patients after a fall [1,2]. They are observed
in approximately 260 of every 100 000 people a year, especially
between the ages of 80 and 89 years. Around 80% of the cases
are women and 87% are osteoporotic patients of older age who
received low energy trauma [3]. Minimal displacement and/or
angulation is observed in 85% of incomplete proximal humerus
fractures and these patients are treated conservatively [4].
Functional outcomes after conservative treatment are often
sufficient, but some patients are likely to feel residual pain [5].
The displacement of the diaphysis diameter by more than 50%
and varus or valgus malposition of more than 20 degrees of the
head-shaft angle are acknowledged as surgical treatment
indications. There is not compelling evidence regarding whether
conservative or surgical treatment is superior, especially in
osteoporotic elderly patients [4, 6]. Surgical treatment may not
always provide satisfactory results, even in elderly patients with
incomplete proximal humerus fractures who absolutely required
it. Due to the comorbid conditions of the patients, surgery can be
risky, and surgical complications such as implant failure,
nonunion, and infections may occur [7]. In the literature,
conservative treatment is recommended instead of surgical
treatment in elderly patients with incomplete proximal humerus
fractures with angulation and/or displacement within acceptable
limits [8-10].

Based on the limited literature, it wouldn’t be wrong to
argue that the relationship between the radiological data
(displacement percentage, malposition of the fracture, and the
number of parts of the fracture) and the clinical outcomes is
controversial. Therefore, more studies examining the effect of
radiological data and functional outcomes in elderly patients with
incomplete proximal humerus fractures over 65 years of age are
needed. Patients with surgical indications are excluded in the
most studies. In the present study, however, we also included
patients with incomplete proximal humeral fractures who did not
accept surgical treatment or who could not be treated surgically
due to high risk. In this study, we intended to examine the short-
to-mid-term results of the radiological data and clinical results of
elderly patients with incomplete proximal humeral fractures who
had conservative treatment indications and could not be
surgically treated.

Materials and methods

We recruited patients over 65 years of age, who were
followed conservatively with a diagnosis of incomplete proximal
humerus fracture between January 2015 and April 2019 in our
outpatient clinic of Amasya University Sabuncuoglu Serefeddin
Training and Research Hospital and whose fracture union was
completed at the end of radiological examinations. Exclusion
criteria included patients under 65 years of age, those with severe
cognitive  dysfunction who could not answer given
questionnaires, those who died during the study period, patients
with completely displaced fractures, and additional injury to the
fractured extremity. Three patients were excluded from the study
due to weakness in the fractured side because of cerebrovascular
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disease, two patients, due to a history of wrist fracture in the
same extremity, and three patients, due to inadequate
cooperation. Finally, a total of 114 patients whose fracture union
was completed in radiographic evaluation at the time of last
follow up, who were scheduled for surgery but could not be
operated due to high risk (ASA 4) and/or the patient's
disapproval were included. Demographic (age, gender, dominant
extremity, smoking, diabetes, and osteoporosis diagnosis),
radiological data, functional, and pain scores of all patients were
recorded. Fractures were evaluated via direct anteroposterior
(AP) radiography and 3D computed tomography (CT) at the time
of admission and classified into one, two, three, and four parts
according to the Neer classification [11]. All patients were
followed up using the Velpeau bandage. The bandage was left in
place between 4-6 weeks, depending on the patient's age and
fracture type. We started passive pendulum exercises at intervals
after the first week. At the end of the second week, active-
assisted exercises were usually initiated as part of the home
rehabilitation process. Depending on the patient's age and
fracture healing, the Velpeau bandage was removed in 4-6
weeks, and active shoulder rum exercises were initiated.

Clinical evaluation of patients with a follow-up period
of at least 1 year, along with Quick-Disabilities of Arm,
Shoulder, and Hand (Quick-DASH) and Visual Analog Scale
(VAS) scoring were assessed without measuring the radiological
data of the fracture during evaluation [12]. According to the
Quick DASH scale, the results were interpreted as mild if <25,
moderate if 25-50, severe if 50-75, and most severe if > 75 [13].
According to the VAS scale, the results were assessed as painless
(0), mild (1-3), moderate (4-6), and severe (7-10) [14].

Statistical analysis

SSPS version 22.0 statistical package program (SPSS
Inc., Chicago, IL, United States of America) was used for
statistical analysis of all data obtained. Whether Quick-DASH
and VAS scores showed normal distribution was evaluated by
the Kolmogorov Smirnov test. Independent sample t-test and
Mann Whitney U tests were used for normally and non-normally
distributed parameters, respectively. P<0.05 was considered
statistically significant.

Results

A total of 114 patients with a mean age of 78 (7.7) years
were included in our study. Among them, there were 75 (65.8%)
females and 39 (34.2%) males. The right extremity was affected
in 58 (50.9%) patients, and the left extremity was affected in 56
(49.1%) patients. Sixty-three (55.3%) patients had fractures in
the dominant extremity. While less than 50% fracture
displacement was observed in 80 (70.2%) patients, more than
50% fracture displacement was observed in 34 (29.8%) patients.
According to the Neer classification, 75 (65.8%), 28 (24.6%),
and 11 (9.6%) of the fractures were 2, 3 and 4-part fractures,
respectively. The mean follow-up period of the patients was 29
(13) months. Fifteen patients (13.2%) were smokers, nine (7.9%)
were diabetic, and forty-three (37.7%) were osteoporotic (Table
1).

The mean VAS and Quick-DASH scores were 3.6 (1.4)
and 345 (13.7), respectively, both of which changed
significantly as the number of the parts of fracture increased
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(P=0.02 and P=0.04, respectively). The VAS and the Quick-
DASH scores were significantly higher in females (P=0.02 and
P=0.03, respectively), similar among the smokers (P=0.58 and
P=0.41, respectively), and significantly higher in diabetic and
osteoporotic patients (P<0.001 and P=0.39, respectively). Both
scores were insignificantly higher in fractures in the dominant
extremity (P>0.05) (Table 2).

Table 1: Demographic characteristics of patients

n=114
Age 78 (7.0)
Gender™
Male 39 (34.20)
Female 75 (65.80)
Injury side™
Right 58 (50.90)
Left 56 (49.10)
Displacement ™
>%50 34 (29.80)
<950 80  (70.20)
Dominant Arm (Injury side) ™ | 63 (55.30)
Parts of fracture ™
2 — part 75 (65.80)
3 - part 28 (24.60)
4 - part 11 (9.60)
Duration (months)™ 293 (13.7)
Smoking™ 15 (13.20)
Diabetes mellitus ™ 9 (7.90)
Osteoporosis 43 (37.70)

n: Total cohort, “ mean (standard deviation) age at the time of the survey, ™ Number of patients (%), ™
mean time (standard deviation) since fracture

Table 2: Relationship between patients' demographic characteristics and clinical scores

n  Quick-DASH score P-value VAS score P-value
Mean  SD Mean SD

Total 114 3450 (13.73) 3.68 (1.45)
Gender
Male 39 3065 (13.83) 0.033* 3.28 (1.35) 0.028*
Female 75 36.50 (13,33) 3.89 146
Dominant Arm
Yes 63 3555 (12.61) 0290 377 (1.36) 0.435
No 51 3319  (15.03) 3.56 (1.56)
Parts of fracture
2 - Part 75 2929  (11.81) 0.020* 3.14 (1.21) 0.040*
3 - Part 28 4101  (11.05) 435 (1.16)
4 - Part 11 5345 (7.23) 563  (1.28)
Smoking
Yes 15 3223 (14.97) 0413 346 (1.45) 0.586
No 99 3484 (13.58) 371 (1.45)
Diabetes mellitus
Yes 9 5812 (2.97) <0.001* 6.33 (0.70) <0.00*
No 105 32.47 (12.32) 345 (1.26)
Osteoporosis
Yes 43 3820 (13.80) 0.039* 4.09 (1.46) 0.039*
No 71 3226 (13.29) 343  (1.40)

n: Total cohort, *P<0.05 values were considered statistically significant

Discussion

In the present study, pain and functional results of
patients with unilateral isolated incomplete proximal humerus
fractures over 65 years of age were evaluated. Patients had an
adequate level of functional satisfaction in VAS scores (mean:
3.6 (1.4)), and moderate functional satisfaction in Quick-DASH
scores (mean: 34.5 (13.7)). The reason why these results were
acceptable in the elderly patients in our study may be related to
the fact that elderly patients do not require a full glenohumeral
motion, and normal shoulder joint function is not expected for
daily activities, as stated previously in the literature [15].

The management of elderly patients with proximal
humerus fractures is yet to be fully revealed, and it is challenging
for orthopedic surgeons. If the fracture is minimally comminuted
and/or displaced, it is treated conservatively [16,17], but the
management of complex fractures is controversial. Although
surgical treatment is generally recommended for patients with
complex fractures, there is evidence to suggest that conservative
treatment results are published [10,11,18-20]. In these studies,
some authors reported that conservative treatment in complex
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fractures is a valid option for elderly patients, although the
treatment does not ensure complete functional recovery
[8,9,21,22]. Also, in different studies conducted by Zyto et al.
[10,23], it is argued that conservative treatment is an alternate
option despite lower functional scores and non-anatomic
reduction of fractures in the last follow-up of patients.

The literature postulates that the effects of the number
of parts of the fracture and the patient's age on the functional
results of the patient are controversial. Hanson et al. reported that
the number of parts of the fractures affects functional results [8].
Additionally, Court-Brown et al. [15] stated that patient age is
another important factor affecting the functional scores of the
patient. In another study, it has been shown that functional
results are related to fracture type, but not age and follow-up
period [17]. Yuksel et al. [21] reported that the number of
fragment of fractures did not affect the functional status of the
patient, but the results were better in patients under 65 years of
age. In our study, although there was a statistically significant
relationship between the number of parts of the fracture, pain and
functional results of the patient, pain and functional results were
satisfactory in all patients. The hemiarthroplasty option
recommended in 4-part humerus fractures in the literature is also
controversial. Although Neer recommends hemiarthroplasty in 4-
part proximal humerus fractures, some authors did not find
adequate shoulder movement and functional results after
arthroplasty [24,25].

There has been no consensus on the rehabilitation
program of patients with proximal humeral fractures who were
conservatively treated [8,9,21,22]. The hanging cast, shoulder
sling, or Velpeau bandage can be used in conservative follow-up.
Although the hanging cast was considered to provide distraction
in the fracture line, the results were not as expected. The
superiority of the results of the studies on this subject has not
been proven [11,26]. Therefore, we followed our patients with
Velpeau bandage and recommended an exercise program.

Limitations

In the current study, we have two important limitations.
The first one was that we could not compare the patients who
required surgical treatment but were followed up conservatively
to those who underwent surgery for the same fracture type. The
second one was that our study results include short-medium term
results, but long term results are not reported. Further research is
required to investigate this topic.

Conclusion

Functional outcomes after conservative follow-up in
patients over 65 years of age with incomplete proximal humerus
fracture are good in most patients. Therefore, conservative
treatment can be an option regardless of the fracture type in
elderly patients with incomplete proximal humeral fractures.
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Abstract

Aim: Kidney biopsy is crucial in management of renal diseases. Biopsies in children have added difficulties. The aim of this study is to
investigate our 5-year experience of real-time ultrasound (USG)-guided percutaneous renal biopsy (PRB).

Methods: Institutional database of children who underwent PRB in a tertiary hospital between January 2015 and March 2020 were
evaluated retrospectively. A single pediatric nephrologist performed all the biopsies using an automated spring-loaded biopsy gun under
real-time USG guidance.

Results: Thirty-two biopsies were performed in 17 males (53.1%) and 15 females (46.9%), and the median age of the children was 14.5
years. The most common indication for biopsy was nephrotic syndrome in 13 /32 children (40.6%). Median number of glomeruli
obtained from biopsy specimens was 18 (min-max=7-54 glomeruli). A diagnosis was achieved in all cases (100%) by a histopathologist.
The only complication observed in a 16-year-old boy was a self-limited gross hematuria (3.1%) episode with subcapsular hematoma.
Conclusion: Real-time USG-guided PRB with an automated biopsy gun is an effective and safe technique, providing superior yield
when performed by a pediatric nephrologist. Performing kidney biopsy is an essential tool in a nephrologist’s workshop.

Keywords: Kidney biopsy, Children, Simultaneous ultrasonography, Biopsy gun

Oz

Amag: Bobrek biyopsisinin bobrek hastaliklarmimn yénetiminde oldukga dnemli bir yeri vardir. Ozellikle gocuklarda yapilan biyopsiler
ek zorluklar gosterir. Bu ¢aligmanin amaci, g¢ocuklarda uygulamis oldugumuz bes yillik ultrasonografi esliginde perkutan bobrek
biyopsisi (PRB) deneyimimizi degerlendirmektir.

Yontemler: Ocak 2015- Mart 2020 arasinda bir tigiincii basamak hastanesinde PRB uygulanan ¢ocuklarin hastane kayitlar1 geriye doniik
olarak irdelenmistir. Tiim biyopsiler, es zamanli USG altinda tek bir ¢ocuk nefrologu tarafindan otomatik biyopsi tabancasi kullanilarak
uygulanmustir.

Bulgular: Medyan yas1 14,5 yas olmak tizere; 17 erkek (%53,1) ve 15 kiz ¢cocuguna (%46,9) 32 bdbrek biyopsisi uygulandi. En sik
biyopsi endikasyonu, ¢ocuklarin 13/32’sinde (%40,6) nefrotik sendrom idi. Biyopsi orneklerinden alinan medyan glomeriil sayis1 18
(min-max=7-54 glomeriil) idi. Histopatolog tarafindan tiim olgularda (%100) tan1 konulabildi. Gézlenen tek komplikasyon, 16 yasindaki
bir erkek ¢ocugunda subkapsiiler hematomla birlikte kendiliginden diizelen gross hematiiri siireci idi (%3,1).

Sonug: Cocuklarda; PRB Bir gocuk nefrologu tarafindan otomatik biyopsi tabancasi kullanilarak, es-zamanl USG altinda yapildiginda,
yeterince fazla drnegin alinmasini saglayan, etkili ve giivenli bir tekniktir. Bobrek biyopsisi, bir nefrologun ¢alisma sorumlulugunda
yapmasi gereken 6nemli bir uygulamadir.

Anahtar kelimeler: Bébrek biyopsisi, Cocuklar, Es-zamanl ultrasonografi, Biyopsi tabancasi
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Introduction

Kidney biopsy is the gold standard in the diagnosis,
prognosis and management of many renal diseases [1]. However,
there is a downward trend in number of biopsy-performing
nephrologists over last years, provoking a novel debate over a
nephrologist’s job description.

Since lversen and Brun introduced percutaneous renal
biopsy (PRB) in 1951, advances have emerged in biopsy
technique from indirect visualization to real-time ultrasound
(USG) guidance [2]. Biopsy devices also have been evolved
from the introduction of Vim-Silverman needle to spring-loaded
automated biopsy gun [2,3]. Today, automated spring loaded
biopsy device is being used with real-time USG guidance by
many kidney biopsy performers [1]. Despite the advances in
safety, handiness, and remarkably improved diagnostic power,
with the use of “automated spring-loaded biopsy gun,” this
invasive procedure is not risk-free, depending partly on the skill
of the operator or the clarity of imaging of the needle-tip’s path
in the USG screen [4,5]. Complications of PRB range from
minor perirenal hematomas to major bleedings requiring blood
transfusions and rarely up to the loss of kidney [6].

Furthermore, biopsies in children have added
difficulties due to smaller kidney size and decreased ability of
the patient to co-operate [3]. Additionally, there has been a
diversity of implementations in performing kidney biopsy among
nephrology clinics. Thus, British Association of Pediatric
Nephrology (BAPN) had emphasized the need of a protocol for
standardization for renal biopsies in 2003 and revised thereafter
in 2010 and 2015, amid optimized protocols for USG-guidance
in kidney biopsy in children and guidelines for percutaneous
needle biopsy for radiologists were also been proposed [6-9].
However, more has been required to determine optimized global
standards for kidney biopsies in children [6].

Although “The Accreditation Council on Graduate
Medical Education” requires nephrologists’ competence in
performing native and allograft PRBs, 15-20% of young
nephrologists admitted that they did not feel competent in
performing PRBs in a survey between 2004 and 2008 [1,4].
Moreover, many nephrology related skills have been taken over
by non-nephrologists in a variety of institutions in recent years,
scaling the appeal down of nephrology as a sub-specialty for
young doctors.

The aim of this study is to retrospectively investigate
the 5-year experience of a pediatric nephrologist on real-time
USG-guided PRB using an automated biopsy gun, compare
complication rates and diagnostic power of biopsies with the
literature, and evaluate the varieties of complications, sample
adequacy, biopsy indications and diagnoses made in children.

Materials and methods

Institutional database of 32 children who underwent
PRB in a tertiary hospital between January 2015 and March 2020
were evaluated retrospectively. The study was approved by the
institutional review board. There was no conflict of interest
associated with this study. Signed informed consents from a
parent had been obtained before the procedures.

JOSAM

Pediatric USG-guided kidney biopsy

To the best of our knowledge, currently, our 5-year-old
unit stands out in performing PRB under real-time USG-
guidance with a spring-loaded automated biopsy gun by a
pediatric nephrologist, among many pediatric nephrology clinics
that perform blind biopsies after USG localization or referring to
radiologists for biopsies in Turkey.

Specifically, demographic data (age, gender), clinical
symptoms and signs, accompanying clinical diagnoses,
laboratory findings including estimated GFR (eGFR) at
presentation, indications, and complications of the biopsy with
histological diagnoses of children were gathered [1,10-12].
Clinical diagnosis of hypertension was evaluated according to
“American Academy of Pediatrics Clinical Practice Guideline”
[13].

A pediatric nephrologist confirmed indications and
evaluated the contraindications prior to biopsies [1]. “The British
Association of Paediatric Nephrology” (BAPN) standards were
followed as a standard preparation procedure [7,8]. Vital signs
and oxygen saturations of the patients were monitored
throughout the procedure [8]. Biopsies were performed in the
treatment room on the ward to ease the patient transport to bed.
Patients were placed in the prone position with a sandbag set
under the abdomen for native kidney biopsies whereas
transplanted patients laid supine. Kidneys were scanned with an
USG machine (Toshiba Aplio 80 SSA-770A) using a 3.75 MHz
transducer by the nephrologist to determine the optimal biopsy
site. Lower pole of the left kidney in native or upper pole in the
transplant kidney were regarded as the preferred biopsy sites.
The area was set; then a small incision was made in the skin
following prilocaine administration. Local sterility standards
were adhered throughout the procedures. If needed, the child was
sedated consciously with midazolam (0.05-0.6 mg/kg body
weight) or additionally Ketamine (0.5-2 mg/kg body weight)
only after the initial sedation. Biopsy was performed under
general anesthesia in patients considered inappropriate for
conscious sedation.

A single pediatric nephrologist performed all the
biopsies using an automated spring-loaded biopsy gun (Bard
Magnum US Patent 5.546.947) loaded with a 16 Gauge needle
(16 G tru-cut Gallini BM Italy) under real-time USG guidance.
Following infiltration of the anesthetic agent, the biopsy needle
was advanced through the incision site with an approximately
30-40° angle into the skin until the tip was seen pushing on the
kidney at USG; subsequently the gun was fired and removed to
check for tissue specimen. Two cores are obtained in native
kidney biopsies and one core for the renal transplant patient
[7,8,14]. The cores were immediately transferred in normal
saline in Petri plates to a histopathologist who determined with a
dissecting microscope whether enough glomeruli were present to
enable a diagnosis to be made and allow proper division for light,
immunofluorescence and electron microscopic studies.

An USG imaging was performed to assess post-
procedure complications immediately after biopsy and repeated
before discharge. Desmopressin acetate was administered in
none of the cases. Following the procedure, the child was kept on
6-hour strict bed rest and monitored every 30 min (pulse and
blood pressure) for 2 h and then hourly for a further 4 h and 2
hourly till discharge. A complete blood count was checked at 1%,
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4™ 8" hours following the biopsy. Patients were allowed home
after 24 h if they were fully conscious, free of pain, and were
able to drink and pass urine without gross hematuria.

Sample size and location

In this study, an adequate biopsy was defined as one in
which the pathologist could achieve a confident diagnosis, and
generally included >10 glomeruli for native biopsy sampling
[4,7,8,15,16]. However, an “adequate” specimen was defined as
a biopsy with 10 or more glomeruli and at least two arteries,
complying to Banff 97 criteria in a transplant biopsy [14].

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences (IBM SPSS version 21.0). Descriptive statistics
such as percentages and median were calculated. P<0.05 was
considered of statistical significance.

Results

Throughout the study period, 32 biopsies were
performed in 17 boys (53.1%) and 15 girls (46.9%); male to
female ratio was 1.3:1. Median age of children included in the
study was 14.5 years (min-max ages: 3-17 years). Among these,
5 children (15.6%) were aged <10 years, and 27 (84.4%) were
aged between 11 and 17 years old. Median of body mass index
(BMI) was 22.4 kg/m® (min-max=16.4-34.1). Median of
hemoglobin (Hgb) was 10.8 gr/dl (min-max=9.3-13.9 gr/dl);
median eGFR was 94.7 ml/min/1.73m? (min-max=11.1-131.1
ml/min/1.73m?). Estimated GFR was <60 ml/min/1.73m? in 7/32
(21.9%) patients (30). Median s-aloumin was 3.5 gr/dl (min-
max= 1.6-4.8 gr/dl). Hypertension was diagnosed in 5 children
on admission; 1 girl, 4 boys, and all were >10 years old (15.6%)
(3/5 children: Stage 1 hypertension; 2/5 children: Stage 2
hypertension).

The clinical characteristics considered as a biopsy
indication at the time of the biopsy are illustrated in Table 1. The
most common indication for biopsy was nephrotic syndrome
(NS) in 13 /32 children (40.6%). Only one female patient with
FSGS who turned 10 (1/13 (7.6%)) among 13 children was
steroid resistant at the time the decision for biopsy was made.

Table 1: Clinical characteristics at the time of renal biopsy

Clinical Characteristics Cases total / percentage

n=32/(%)

Proteinuria (UP/Cre >0.5g/g)’ 7/(21.9%)
Hematuria? 6/(18.8%)
Nephrotic Syndrome® 13/(40.6%)
Acute Renal Failure 5/(15.6%)
Rapidly Progressive Glomerulonephritis | 1/(3.1%)

1 UP/Cre >0.5g/g or clinician marked proteinuria or nephritic syndrome [10], 2u-Dipstick>1 or clinician
marked hematuria or nephritic syndrome, *UP/Cre>2mg/mg, 1g/m?/d and s-albumin<35g/L or clinician
marked nephrotic syndrome [11]

Local anesthesia, conscious sedation with local
anesthesia and general anesthesia were performed in 31/32
(96.9%), 3/32(9.4%), and 1/32 (3.1%) patients respectively.

Median glomeruli number obtained from biopsy
specimens was 18 (min-max=7-54 glomeruli). A diagnosis was
achieved in all of 32 cases (100%) by a histopathologist, despite
2/32 (6.2%) cases from whom 7 glomeruli were obtained
individually.

The distribution of histopathological diagnoses is
illustrated in Table 2. Glomerulopathies were identified in most
cases 25/32 (78.1%), tubulointerstitial nephritis and normal
histology constituted the remaining 7/32 (21.9%) of tissue

Aspecimen examinations. The most common diagnoses were focal
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segmental glomerulosclerosis (FSGS), IgA nephropathy (IgAN)
and membranous glomerulonephritis (MG), with 5/32 (15.6%) of
cases individually.

Table 2: Histopathological Diagnosis following Renal Biopsy

Histopathology n (%)
Glomerulopathy | Minimal Change disease 3(9.4%)
Membranous GN 5(15.6%)
FSGS 5(15.6%)
Membranoproliferative GN  1(3.1%)
1gM Nephropathy 1(3.1%)
1gA Nephropathy 5(15.6%)
Alport syndrome 2(6.4%)
Acute T cell rejection 1(3.1%)
Crescentic GN 1(3.1%)
Postinfectious GN 1(3.1%)
Miscellaneous TIN 3(9.4%)
Normal histology 3(9.4%)
Juvenile Nephronophthisis 1(3.1%)
Total 32 (100%)

During the follow-up on the ward, median Hgb levels
obtained from patients at the 1%, 4™ and 8" hours were 10.8,
10.4, 10.8 gr/dl respectively, neither a statistically significant
Hgb descent nor a major complication requiring blood
transfusion was seen (P>0.05). The only complication due to the
procedure was observed in a 16-year-old boy with an eGFR of
28.6 ml/min/1.73m? and Stage 1 hypertension had lost his
cooperation at the time the biopsy gun had fired. He suffered
from gross hematuria (3.1%) in only one urination episode
without Hgb descent. Additionally, a 10 mm subcapsular
hematoma was observed on ultrasound scene just after the biopsy
resolved spontaneously in a week. All patients were discharged
after 24 hours, without readmissions due to complications.

Discussion

Herein, an experience of real-time ultrasound-guided
PRB with an automated spring-loaded biopsy gun in children by
a pediatric nephrologist is presented with the data regarding
indications, safety, and efficiency of kidney biopsy, as well as
histopathologic diagnoses achieved. Our unit was established in
January 2015, hence the patients included in this study were
mostly among new admissions and the figures of kidney biopsies
were limited compared to populations reported from some prior
clinics [1,6].

A quick glance at the demography of the study sample
reveals a slight male predominance (1.3:1) that was comparable
to sex-specific differences in prevalence reported previously
[17,18]. Lee et al. [17] and Printza et al. [18] stated that around
half of children who underwent kidney biopsy in their series
were under 11 years of age; however, minority of our cases
(15.6%) were under 11. The limited study population or
abundance of first admissions might contribute to such a
discrepancy.

The major indication for kidney biopsy was NS (40.6%)
among the study population, in accordance with the previous
reports [1,5,17,18]. Printza et al. reported NS as the main
indication (34.5%), whereas Tondel et al. not only pointed out
the higher frequency of NS (40.1%), but also represented
proteinuria (79.3%) as the primary reason for biopsy in
Norwegian children [1,18]. However, hematuria was claimed as
a leading indication in some reports [5,17]. Hematuria was the
third frequent indication following proteinuria in our study.

There is paucity of data regarding the efficiency of
biopsy guns and PRB outcomes in children [3,7,16]. Automated
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biopsy gun offers an easier, single-step and faster and effective
technique to obtain kidney tissue in children. Because of the
speed of cutting and the more tightly packed glomeruli nature of
child kidney, a rapid—firing biopsy gun allows superior yield
with less tissue damage with even smaller-bore needles [3,7,16].
With real-time USG guidance, the ability to obtain adequate
renal tissue for a diagnosis rose >95% of renal biopsies
performed by a biopsy gun [4,5]. Whittier et al. reported a
perfect diagnostic yield, constituting 92% of 767 native and 885
of 938 renal transplant biopsies including 10 glomeruli or more,
with sufficient tissue for making a diagnosis in over 99% of
cases [19]. Pongsittisak et al. [20] recently reported superior
yield with real-time USG-guided PRB compared to blind PRB. A
diagnosis was achieved in all children (100%) included in our
study, with a perfect diagnostic yield in 93.8% and a sufficient
tissue obtained in 6.2% of biopsies, indicating a higher
diagnostic efficiency of the technique.

Kidney biopsy is crucial in the research of renal
diseases, changing the initial clinical diagnosis in more than 50%
and therapy in 30% of cases [4,5,21]. Glomerulopathies were the
major diagnosis (78.1%), enabling proper treatments and
managements in our study, compatible with figures of Printza et
al. (80%). The frequencies of histopathologic diagnoses in this
study were comparable with the literature reporting IgAN as the
most prevalent form of GN worldwide [17].

Besides its superior diagnostic competence and safety,
PRB guided by real-time USG is not complication free. Among
several complications after renal biopsy, macroscopic hematuria
and perirenal hematoma are the most common [19,22,23].
However, Tondel et al. reported percentage of gross hematuria in
children as 1.7% and stated that frequency of hematoma was
higher in children (8.1%) than adults (3.5%, P<0.001), becoming
more evident with a rate of 18.9%, during the latest years of the
study [1]. Significant bleeding and major complication rates
were reported as 4-7% on average, up to 25% and 5.9% of
biopsies respectively [4,19,24,25]. There have been conflicting
reports indicating bleeding complications were observed more
often with 14 and 18 gauge needles [1,5,26]. There are also
anomalous essays on effects of biopsy technique over
complications, giving hassle to interpret among studies [20]. In
this study 16-gauge needles were preferred due to smaller sample
size with less diagnostic success of 18-G with a spring—loaded
automatic gun under real-time USG in all biopsies [26]. Gross
hematuria rate (3.1%) in the study population was slightly lower
than the average rate of bleeding complications reported [2].
Similarly, our hematoma ratio was 3.1%, far lower than the
figures reported [1]. It might be inaccurate to interpret our data
confidently due to the limited sample size.

Advancements in biopsy technique might not stave off
risk factors provoking adverse outcomes. Lower Hgb levels in
patients with acute kidney injury (AKI), eGFR <60ml/min per
1.73 m?, systolic hypertension, acute renal failure and smaller
clinical size (<30 biopsies/yr) were represented among risk
factors for major complications of kidney biopsy. It was reported
that the more eGFR declined below 60ml/min per 1.73 m?, the
more tendency for a complication rose; even up to 16 fold when
compared with cases with an eGFR>60 ml/ min per 1.73m?
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[2,4,22]. However, although median of Hgb was 10.8 gr/dl, and
almost one-fifth of the study population had an eGFR<60 ml min
per 1.73m? and about 15% were hypertensive, no major
complication was seen [1]. Only a self-limited minor
complication of macroscopic hematuria episode with subcapsular
hematoma was observed in a 16-year-old boy with Stagel
hypertension and an eGFR<30 ml min per 1.73m? among the
study sample, which was comparable with the reported risk
factors [4]. However, a transplant kidney biopsy performed in a
16-year-old boy with an eGFR=11.1ml/min per 1.73m? was free
from complications. Performing a single needle pass might have
accounted for, if any correlation had been reported between the
number of passes and complications [1,23,27].

In addition, performing the biopsy on ward was
convenient as it eased patient transport. Secondly, real-time USG
guidance ensured the confidence achieved with continuous
visualization of the needle position in the renal parenchyma and
finally, automated biopsy gun shortened biopsy time, providing
superior tissue specimen. Since over a third of complications
might be detected beyond 8h in patients undergoing native
biopsy we observed our patients on ward for 24 h [27].

There has been an ongoing debate over whom the
biopsy should be performed by: A nephrologist or a radiologist?
Korbet considered the development of the PRB among major
technical advancements leading to nephrology becoming a sub-
specialty. Although a renal biopsy is regarded among essential
skills of pediatric nephrology, there has been an alarming
decrease in the number of biopsies done by nephrologists lately
[1,2]. Tondel et al. [1] stated that only one third of biopsies were
was performed by a nephrologist. Performing PRB has been
neglected in fellow curriculum in some centers, subjecting young
colleagues to quiz their position as a sub-specialist and
dissatisfaction with their career choice. However, a nephrologist
is principally responsible from the histopathologic diagnoses
provided by the biopsy, directly affecting the care provided for
patients.

Conclusion

To sum up, this study claims that real-time USG-guided
PRB with an automated biopsy gun is a safe, easy, and quick
technique, providing superior vyield in kidney biopsies in
children. In our study population, its efficacy to reach a diagnosis
was high and complication rate was lower than previously
reported [1,4]. Acknowledging its limited population size, this
study is sort of a challenge, aspiring to call attention to the
importance of performing nephrology related skills by
nephrologists. Nephrologists should consider kidney biopsy
among the principal tools in their workshop, deserving to be
embraced tightly.
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Abstract

Aim: Lateral pain in the elbow is a widespread problem in orthopedics and physiotherapy. There are different conservative treatment
options available, but there is no consensus on their superiority to each other. The aim of this study was to evaluate the efficacy of three
different treatment methods applied to patients followed up with a diagnosis of lateral epicondylitis.

Methods: The study included a total of 105 patients who were diagnosed with lateral epicondylitis between 2010 and 2016 and treated
conservatively. The patients were separated into three groups according to the treatment administered. In Group 1 (n:28), 1 ml
betamethasone dipropionate (Diprospan®, Schering-Plough Corp., Kenilworth, NJ, ABD) was applied with the peppering method. In
Group 2 (n:28), the same peppering method was used to apply 1 ml local anesthetic (prilocaine hydrochloride, Citanest®, AstraZeneca
plc., London, UK). In Group 3 (n:49), extracorporeal shockwave therapy (ESWT) treatment was performed. Data were evaluated before
and at one, three, and six months after treatment. Clinical scores were evaluated according to the Quick Dash (Q-DASH, Quick
disabilities of arm, shoulder, and hand) scoring system and VAS (visual analog scale) scores during the daily activities of the patients.
Quality of life and patient satisfaction levels were evaluated based on Quick Dash scores.

Results: A significant improvement was observed in all three methods in the VAS and quality of life of the patients at one, three, and six
months after treatment compared to pre-treatment values (P<0.001). A higher level of patient satisfaction was determined in Groups one
and two compared to the ESWT group (P<0.001).

Conclusion: Significant rates of satisfaction were determined in all three methods, and the corticosteroid treatment administered with the
peppering method was not superior over local anesthetic applied with the same method. Although ESWT was beneficial, it was less
effective than the other methods and cost higher.

Keywords: Lateral elbow pain, peppering, ESWT

Oz

Amag: Dirsek yan agrisi, ortopedi ve fizik tedavi pratiginde sik karsilagilan bir problemdir. Farkli konservatif tedavi segenekleri meveut
olup, birbirlerine tstiinliikleri konusunda fikir birligi yoktur. Bu ¢alismada lateral epikondilit tanisiyla takip edilen hastalarda ti¢ farkli
tedavi yonteminin etkinligini degerlendirilmek amaglanmistir.

Yontemler: 2010-2016 yillar1 arasinda lateral epikondilit tanisiyla takip edilen ve konservatif olarak tedavi edilen 105 hasta ¢aligmaya
dahil edildi. Hastalar yapilan tedavi metoduna gore 3 gruba ayrildi. Birinci gruptaki 28 hastaya 1 ml betametazon dipropiyonat
(Diprospan®, Schering-Plough Corp., Kenilworth, NJ, ABD), ikinci gruptaki 28 hastaya sadece 1 ml lokal anestezik prilokain
hidrokloriir (Citanest®, AstraZeneca plc., Londra, Birlesik Krallik), ayni1 yontemle 30-40 kez igne ucu ciltten ¢ikarilmadan ayni bolgeye
batirilip gikarilarak (peppering yontemiyle) uygulandi. Ugiincii gruptaki 49 hastaya Ekstrakorporeal sok dalga terapisi (ESWT) tedavisi
uygulandi. Tedavi 6ncesi ve 1. 3. ve 6. aydaki veriler degerlendirildi. Klinik skorlar Quick Dash (Q-DASH, Quick disabilities of arm,
shoulder and hand) skorlama sistemine gore degerlendirilerek, hastalarin giinliik yagam aktiviteleri sirasindaki VAS (Visual Analog
Scale) skorlarina bakildi. Yasam kalitesi ve hasta memnuniyeti diizeyleri Quick Dash skorlarina gore degerlendirildi.

Bulgular: Her ii¢ yontemde tedavi sonrasi birinci ay, ti¢iincii ay ve altinci aydaki VAS skorunda ve hastanin yasam kalitesinde tedavi
oncesine gore anlamh olarak iyilesme gozlendi (P<0,001). ilk iki grupta ESWT grubuna gére daha yitksek hasta memnuniyet orani
tespit edildi (P<0,001).

Sonug: Her ii¢ yontem iginde anlamli memnuniyet oranlar1 ile karsilasilmis olup, peppering yontemiyle uygulanan kortikosteroid (KS)
tedavisinin ayn1 yontemle uygulanan lokal anesteziklere iistiinliigii olmadig1 goriilmiistiir. Ugiincii yontemin (ESWT) faydali oldugu
goriilse de digerlerine gore daha az etkili oldugu ve daha maliyetli oldugu sonucuna varildi.

Anahtar kelimeler: Lateral dirsek agrisi, Peppering, ESWT
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Introduction

Lateral epicondylitis (LE) is the most diagnosed cause
of elbow pain, which progresses with degeneration following
repeated trauma or overuse of the forearm extensors attached
over the lateral epicondyle in the elbow [1]. Although the
incidence of LE is equal in males and females, it is observed
more in the working age group and most often between the 3™
and 5" decades [2,3]. Despite the common name “tennis elbow,”
tennis players only constitute 10% of patients in clinical practice
[4]. Degeneration develops at the tendon adhesion site associated
with repeated microtrauma, and this is defined as tendinosis [5].
Treatment of this frequently encountered problem is firstly
conservative [6,7]. In current LE treatment, several treatment
forms are recommended starting with simple local injections and
extending as far as complex surgical techniques. However, as LE
can be self-limiting, the majority of studies has been conducted
with short follow-up periods and because of the presence of
several factors that can affect the results and insufficient
physiological data, enough evidence does not exist to
demonstrate which treatment method is better than the others [8].

The aim of this study was to retrospectively evaluate the
efficacy of the 3 different techniques, namely, local
corticosteroid injection and local anesthetic injection with the
peppering technique, along with extracorporeal shockwave
therapy in patients with LE.

Materials and methods

The study included a total of 105 patients diagnosed
with lateral epicondylitis (LE) between 2010 and 2016. The
patients were randomly separated into treatment groups and the
data were examined retrospectively, after approval was obtained
from the Ethics committee of Adana City Research and
Educational Hospital (decision no.: 413 date: 27/03/2019).
Consent forms were obtained from all patients, which consisted
of 52 males and 53 females with a mean age of 44.6 years
(range: 20-72 years). Inclusion criteria were defined as
sensitivity with palpation over the lateral epicondyle of the
elbow, positive wrist extension test with the elbow in extension,
and that the patient had received anti-inflammatory treatment
various times for at least 3 months. Patients were excluded from
the study if they had a history of elbow trauma or cervical
discopathy, medial epicondylitis, radial tunnel syndrome,
rheumatoid arthritis, systemic diseases such as diabetes mellitus,
had undergone surgery for LE, or received an injection within
the previous 6 months. One patient in the corticosteroid group
received physical therapy for 3 weeks and 1 patient received
epicondylitis bandage treatment. Two and five patients had
received physical therapy in the local anesthetic and ESWT
groups, respectively.

Data were evaluated before treatment and at one, three,
and six months after treatment. Clinical scores were evaluated
according to the Quick Dash (Q-DASH, Quick disabilities of
arm, shoulder and hand) scoring system and VAS (visual analog
scale) scores during the daily activities of the patients.

Group 1 included 28 patients (15 male, 13 female) who
were administered 1 ml betamethasone dipropionate
(Diprospan®, Schering-Plough Corp., Kenilworth, NJ, USA),
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and Group 2 included 28 patients (18 male, 10 female) who
received 1 ml prilocaine hydrochloride (Citanest®, AstraZeneca
plc., London, UK). The mean follow-up period was 8.4 months
(range, 6-12 months).

Technique

In Groups 1 and 2, the most sensitive point over the LE
was identified, and the injection was made over and around the
epicondyle by injecting, withdrawing, redirecting, and
reinserting the needle 30-40 times without completely removing
it from the skin.

In Group 3 (n:49, 19 males, 30 females), ESWT
treatment was performed 3 times at weekly intervals (2000
impulse, 1.8 bar, 15 Hz frequency).

The demographic data of the 3 groups are shown in
Table 1.

LE was determined in the right elbow in 25 cases and
the left elbow in 3 in Group 1, in the right elbow in 21 and the
left elbow in 7 in Group 2, and in the right elbow in 35 and the
left elbow in 14 in Group 3.

Statistical analysis

Data obtained in the study were analyzed statistically
using SPSS v21 software. Conformity of the data to normal
distribution was assessed with the Shapiro Wilk test. In the
comparison of age, VAS and DASH scores between the ESWT,
corticosteroid and local anesthetic groups, One-Way Analysis of
Variance (ANOVA) and post-hoc Tukey tests were used. Chi-
square test was applied when examining the distribution of
gender and affected side. P<0.05 was considered statistically
significant.

The study consisted of three groups with four
measurements for each group. Taking the time-group interaction
into account, we planned to include at least 101 patients in the
study with a partial eta-square of 0.02, 5% type 1 error, 80%

power and a correlation of at least 0.40 between the
measurements. The computations were carried out with
G*power.

Results

According to the Quick-DASH (Q-DASH) scoring
system, the mean scores in Group 1 were 56.3 pre-treatment and
15.7 at 6 months post-treatment, in Group 2, 56.5 pre-treatment
and 14.6 at 6 months post-treatment, and in Group 3, 60.8 pre-
treatment and 29.1 at 6 months post-treatment. The treatments
were effective in all 3 groups. The changes in Q-DASH and VAS
scores at 1, 3, and 6 months after treatment are shown in Table 2.
Statistically significant results were obtained in all 3 methods.
The change showing treatment efficacy was lower in Group 3
(EWST) than in Groups 1 and 2. Statistically significant
differences were determined between the groups with regards to
6-month VAS values (P<0.001), more specifically, between
EWST and corticosteroid group (P=0.001) and between the
EWST and local anesthetic group (P=0.002). A statistically
significant difference was determined between the groups with
respect to the Q-DASH scores at 6 months after treatment
(P<0.001) between the EWST and corticosteroid group
(P<0.001) and between the EWST and local anesthetic group
(P<0.001). No statistically significant difference was determined
between the corticosteroid and local anesthetic groups with
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respect to the VAS and Q-DASH scores (P=0.997). The Q-
DASH scores of the patients are shown in Figure 1.

Table 1: Demographic data of the patients according to gender and affected side

Groups

Gender | Steroid Local anesthetic  ESWT Total P-value
Female | 13 (48.1%) 10 (35.7%) 30 (61.2%) 53 (50.5%) 0.087
Male 15 (53.6%) 18 (64.3%) 19 (38.8%) 52 (49.5%)

Total 28 (100.0%) 28 (100.0%) 49 (100.0%) 105 (100.0%)

Groups

Side Steroid Local anesthetic  ESWT Total P-value
Right 25 (89.3%) 21 (75.0%) 35 (71.4%) 81 (77.1%) 0.190
Left 3 (10.7%) 7 (25.0%) 14 (28.6%) 24 (22.9%)

Total 28 (100.0%) 28 (100.0%) 49 (100.0%) 105 (100.0%)

Table 2: The change in clinical scores according to the treatment results
Q-DASH scores | Steroid Local anesthetic ESWT P-value
Mean (SD) Mean (SD) Mean (SD)
Pre-treatment 56.34 (8.56) 56.52 (10.28) 60.84 (11.42) 0.102
1st month 26.69 (16.02) 26.46 (17.95) 37.16 (16.54) 0.007
3rd month 16.10 (10.55) 16.37 (11.39) 33.18 (16.39) <0.001
6th month 15.78 (10.30) 14.62 (11.36) 29.19 (17.23) <0.001
P-value <0.001 <0.001 <0.001
General P-value | 0.008
VAS values Steroid Local anesthetic ESWT P-value
Mean (SD) Mean (SD) Mean (SD)
Pre-treatment 6.50 (1.11) 6.54 (1.20) 7.18 (1.70) 0.065
1st month 2.93 (2.02) 2.79 (2.35) 4.27 (2.15) 0.005
3rd month 1.79 (1.34) 1.82 (1.56) 3.88 (2.06) <0.001
6th month 1.72 (1.46) 1.76 (1.32) 3.35(2.12) <0.001
P-value <0.001 <0.001 <0.001
General P-value | 0.048
VAS
Betamethasone
Dipropionate Prilocain Hidrocloride ESWT
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Figure 1: Schematic form of the Q-DASH scores of the 3 patient groups according to time

Discussion

Lateral epicondylitis (tennis elbow) which presents with
pain and function loss, is associated with degenerative changes
that develop secondary to mechanical pain and loading at the
adhesion site of the extensor muscles, particularly of the carpi
radialis brevis to the bone [3-10]. In biopsies taken from this
region, acute inflammatory cells, no inflammation, vascular
hyperplasia, disorganized collagen bundles and intense fibroblast
clusters are observed, all of which is known as angiofibroblastic
degeneration (tendinosis) [5,11,12].

Many different methods have been described in LE
treatment [3,8,12]. Starting with corticosteroid injection, several
methods such as platelet-rich plasma (PRP) and autologous
blood transfusion, physical therapy, and shockwaves (ESWT)
have been recommended in literature [3,8,9,12,13].

To the best of our knowledge, there has been no
previous study which has compared the ESWT method with
local anesthetic only, and steroid therapy without local
anesthetic, applied with the peppering method.

Several studies have reported that the application of
corticosteroid (triamcinolone) is the most preferred method in the
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treatment of tennis elbow and the best option in the short term
[3,8,12-14].

In a randomized, controlled study of 146 patients by
Hay et al. [15], steroid was more effective than placebo or
naproxen in the first 4 weeks, but in the 12" month, no
difference was found between the 3 groups. Smidt et al. [16]
compared the 3 separate methods of corticosteroid, physical
therapy, and a watch-and-wait policy, and while the best result
was obtained in the steroid group in a 6-week period, this was
the group with the most recurrences in the long term. In the
current study, the best results were obtained in Groups 1 and 2
(corticosteroid and local anesthetic) in the early period (first
month). In a study by Bisset et al. [12] and a review of 17 studies
by Combes et al [17], corticosteroid treatment was more
effective than other methods in the reduction of pain in the short
term, but this effect was reversed in the long term.

Yi et al. [18] also reported that corticosteroid was as
effective as deep friction massage in the short term (4 weeks),
but in the long term (6 months), deep friction massage was the
best method. In a meta-analysis of 6 high-quality, randomized,
controlled studies, Orchard et al. stated that after 3 months,
corticosteroid was harmful compared to a placebo injection or
conservative treatment. The authors stated that there was no
high-quality review showing the opposite, and therefore
recommended that it not be used considering the mid-term harm
rather than the short-term benefit [19].

In the current study, corticosteroid and local anesthetic
treatment were administered with different methods of the
peppering technique, in which the needle is injected, withdrawn
and re-inserted 30-40 times with the aim of increasing blood
flow. The effective results seen in the early period (4 weeks) was
observed to persist at 6 months with this technique. The
peppering technique increases the surrounding bleeding, which
potentially increases the healing process. In the studies of
Kraushaar et al. [5] and Regan et al. [20], the peppering
technique was used, and the bleeding in the degenerative myxoid
tissue of patients with epicondylitis triggered the healing process
by creating new channels.

Injection treatment can be applied in the form of a
single injection to the epicondyle region or by inserting and
withdrawing the needle 30-40 times to the origin of the extensor
muscles in the lateral epicondyle region [21-24]. In the current
study, peppering technique was applied to Groups 1 and 2, and
effective results were obtained within a 6-month period.

In a study by Okcu et al. [22], corticosteroid and local
anesthetic combined were applied with the peppering technique
and as a single injection, and it was shown that in the long-term,
the same combination of drugs administered with a peppering
technique was relatively more effective. In another study by
Dogramaci et al [23], local corticosteroid injection administered
with the peppering technique was reported to provide more
successful results than corticosteroids administered with the
classic technique or a single local anesthetic administered with
the peppering technique. Altay et al. [24] applied local anesthetic
only and a combination of local anesthetic and corticosteroid
(lidocaine+triamcinolone) with the peppering technique and
reported a high success rate with both methods at the end of the
first year.
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In contrast to the results of those studies, no difference
was determined in the results of the present study between the
application of local anesthetic only and steroid treatment only,
both applied with the peppering technique. Compared to ESWT,
the results were better. The improvements in VAS and Q-DASH
scores at 1 and 3 months (early term) were more advanced than
those of ESWT at 6 months, which can be considered mid-term.

There are many studies that have reported that ESWT is
effective in the treatment of lateral epicondylitis [25-31]. In a
study that compared ESWT with corticosteroid treatment, it was
emphasized that although ESWT was beneficial, it was less
effective than steroid treatment and more costly [32]. Some
studies have reported that it has the same effect as a placebo [33-
36]. Aydin et al. [37] compared ESWT and wrist extensor splints
and reported that successful results were obtained with both
methods.

Although effective results were obtained with ESWT
treatment in the current study, the success rate was more limited
than that of the other two methods. When the ESWT treatment
group was evaluated over the study period, a statistically
significant improvement was seen in the clinical scores, and
improvement became more pronounced as time progressed. The
efficacy at 3 months was greater than at the first month, and a
greater improvement was seen in the clinical scores at 6 months.

Limitations

There were numerous limitations to our study. First, the
patients were randomly divided into groups. The number of
patients participating in the study was sparse. Radiological
criteria were not included in the study and follow-up period was
not long enough.

Conclusion

For the optimal treatment of lateral epicondylitis, it is
important to interpret the scientific evidence. By combining this
with experience and the facilities available, an evidence-based,
appropriate choice should be made for the patients. The results of
this study demonstrated that in the application of an injection, the
outcome was attributed more to the technique of peppering rather
than the drug. Patient preference should also be taken into
consideration  when selecting the treatment method.
Nevertheless, there is a need for further, well-planned, high-
quality, randomized, controlled studies which follow the natural
course of the disease to be able to determine the most effective
treatment.
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Abstract

Aim: Direct visual assessment is recommended in prostate magnetic resonance imaging (MRI) for dynamic contrast enhancement
(DCE), however, being a qualitative approach, it may cause inter-reader variability. The purpose of this study was to compare
quantitative DCE parameters in the differentiation of clinically significant prostate cancer from indolent cancer using whole-mount
histopathology.

Methods: Seventy-six patients who underwent multiparametric MRI with suspicion of prostate cancer and subsequent radical
prostatectomy were included. Index tumor location was determined with pathology reports. MRI findings of this location were evaluated
by a different radiologist using prostate imaging-reporting and data system version 2.1 (PI-RADSv2.1) guideline. Gleason 3+3 tumors
were considered indolent, and Gleason > 3+4 tumors were considered significant cancers. Region-of-interests (ROI) were placed in the
lesion and the normal peripheral zone. Lesion values and lesion/normal ratios of Ktrans, Kep, Ve, area under curve (iIAUC) were
calculated. T test was used in statistical analysis.

Results: The numbers of cases with PI-RADSv2.1 scores of 2, 3, 4 and 5 were 5, 4, 24, and 43, respectively. There were 13 indolent
cases and 63 patients with significant prostate cancer. Lesion/normal ratios of Ktrans, Kep, Ve, iAUC were 1.6, 1.59, 12, 2.1,
respectively, in indolent cancers, and 3.1, 4.04, 1.39, 2.8, respectively, in significant cancers. Lesion/normal ratio of Ktrans was higher
in significant cancers while lesion/normal ratio of Ve was higher in indolent cancers. Kep and iAUC were similar (P>0.05 for each).
Conclusion: Quantitative DCE assessment may demonstrate more reproducible results. Lesion/normal tissue ratios of Ktrans and Ve
were helpful in differentiation between indolent and significant prostate cancers.
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Oz

Amag: Prostat manyetik rezonans goriintillemede (MRG) dinamik kontrastli inceleme (DKI) igin direk gorsel degerlendirme nerilir.
Kalitatif bir yaklagim olarak bu okuyucular aras1 uyumsuzluga neden olur. Bu ¢aligmada, tiim-spesimen histopatolojisini referans kabul
ederek sessiz ve anlamli prostat kanserlerinde kantitatif DKI parametrelerinin karsilastiriimasi amaglanmustir.

Yéntemler: Multiparametrik MRG ve ardindan radikal prostatektomi yapilan 76 olgu ¢alismaya dahil edildi. Indeks tiimériin yeri
patoloji raporu kullanilarak tespit edildi. Bu bolgenin MRG bulgular1 bagka bir radyolog tarafindan prostat goriintiileme-raporlama ve
bilgi sistemi versiyon 2.1 (PI-RADSv2.1) kullanilarak incelendi. Gleason 3+3 tiimérler sessiz, Gleason > 3+4 tiimérler anlaml kanser
kabul edildi. ilgi alan1 (ROI), lezyona ve normal periferal zona yerlestirildi. Ktrans, Kep, Ve, baslangi¢ egrisinin altindaki alan (EAA)
i¢in lezyon degeri ve lezyon/normal orani hesaplandi. Bu parametreler T testi kullanilarak sessiz ve anlamli kanserlerde karsilastirildi.
Bulgular: Olgularin PI-RADSV2.1 skoru 2°den 5’¢ olgu sayisi sirasiyla 5, 4, 24 ve 43’tii. Sessiz kanserli olgu sayis1 13, anlamli kanserli
olgu sayis1 63 idi. Ktrans, Kep, Ve, EAA lezyon/normal oranlar1 sessiz kanserler igin sirastyla 1.6, 1.59, 12, 2.1 iken, anlaml kanserler
igin 3.1, 4.04, 1.39, 2.8 idi. Ktrans lezyon/normal orani anlaml kanserlerde yiiksek iken, Ve lezyon/normal orani sessiz kanserlerde
yiksekti. Kep ve EAA i¢in sessiz ve anlamli kanserlerde anlaml fark yoktu (P>0,05).

Sonug: Kantitatif degerlendirme, dinamik MRG’de daha objektif-kopyalanabilir sonuglar sunar. Ktrans ve Ve lezyon/normal doku
oranlari, sessiz ve anlamli kanserin ayriminda yardimeidir.

Anahtar kelimeler: Dinamik MRG, Gleason, Multiparametrik prostat MRG, Perfiizyon MRG, Prostat kanseri
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Introduction

Prostate cancer (PCa) has become an important health
problem, especially in developed countries, with the increase in
average life expectancy. The American cancer society estimates
that prostate cancer will rank 5" in cancer-related deaths in 2020
[1]. PCa is screened with prostate-specific antigen (PSA), digital
rectal examination (DRM) and systematic biopsy [2]. Magnetic
resonance imaging (MRI), with high diagnostic performance, is
utilized for cancer detection and risk stratification of PCa, as
well [3].

Prostate MRI is evaluated with multiparametric (mp)
approach including T2 weight imaging (WI), diffusion weighted
imaging (DWI), and dynamic contrast enhancement (DCE) in
prostate imaging-reporting and data system version 2.1 (PI-
RADSv2.1). Category 3 peripheral zone (PZ) lesions were
upgraded to category 4 when DCE was positive. DCE has a
limited role in scoring, which revives biparametric (bp) approach
without DCE-MRI [4]. BpMRI had comparable results in meta-
analysis [5,6]. However, PI-RADS steering committee was
concerned that frequency of missed significant cancer may
increase with bpMRI. DCE is a “back-up” sequence and remains
essential in assessment of prostate MRI [4].

PI-RADSv2.1 proposed direct visual assessment in
DCE-MRI, and the criteria on DCE did not change: “Focal, and
earlier than or contemporaneously with enhancement of adjacent
normal prostatic tissues is positive for DCE-MRI” [4]. This
qualitative definition has resulted in inter-reader variability [7].
The inter-reader agreement of DCE-MRI was lower than DWI-
MRI [8]. Quantitative DCE assessment has a potential to
overcome those limitations.

In this study, we aimed to compare quantitative DCE
parameters in the differentiation of clinically significant prostate
cancer from indolent cancer using whole-mount histopathology
as the reference test.

Materials and methods

Study population

The principles of the Declaration of Helsinki were
conformed with. Written informed consent was obtained from all
participants. The patients who underwent mpMRI with suspicion
of prostate cancer and subsequently, radical prostatectomy (RP),
were included in this retrospective study between January 2019
and March 2020. The patients who underwent bpMRI due to
contraindications for contrast media administration, those who
had more than 6 months between mpMRI and RP, had severe
artifacts or received hormonotherapy or radiotherapy before
mpMRI were excluded.

Radiological evaluation

All MR scans were obtained on a 1.5T scanner (Aera,
Siemens Healthineers, Erlangen, Germany) using a pelvic-
surface coil with 18 channels. All technical parameters complied
with PI-RADSV2.1 [4]. All three basic sequences including axial
T2WI, DWI, and DCE were performed with a slice thickness of
3 mm without any gap. Slice locations of 3 sequences were the
same. DCE was performed using ultra-fast gradient echo (GRE)
in axial plane (repetition time, 2.48 msec; echo time, 1.52 msec;
the field of view, 260x215 mm; acquisition matrix, 160x108).
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Temporal resolution was high, 7 seconds. T1 mapping was added
to protocol in 2019 to make quantitative analysis. Gadobutrol
(0.1ml/kg) was injected with automatic pump via antecubital
vein using an injection rate of 3 ml/sec followed by a 15 ml
saline flush.

One radiologist determined the location of the tumor
with highest Gleason score using whole mount histopathology
report. Other radiologist blinded to the pathology result
evaluated only this part of mpMRI and assigned a PI-RADSv2.1
score. Gleason 3+3 tumors were considered indolent, and
Gleason > 3+4 tumors were considered significant cancers.

Quantitative evaluation was performed in the
workstation  (Syngo.via, Siemens Healthineers, Erlangen,
Germany) with tissue 4D analysis (Tofts model) [9]. Free handed
region-of-interests (ROI) were placed to the lesion, and normal
PZ, and Ktrans, Kep, Ve, initial under the curve (IAUC) were
calculated (Ktrans: Transfer constant, Kep: Efflux rate constant,
Ve: Extracellular-extravascular volume fraction).

Prostate volume was calculated from axial and sagittal
T2WI using ellipsoid formula. Patients’ age and serum PSA level
before mpMRI were recorded. PSA density (PSAd) was
calculated using the formula of serum PSA/prostate volume.

Statistical analysis

Statistical analyses were conducted using SPSS version
20 (IBM®, Armonk, NY, USA). Perfusion parameters including
lesion k-trans, Kep, Ve, iAUC and lesion/normal ratios of k-
trans, Kep, Ve, iIAUC were compared between indolent and
significant cancer using student’s T test. A P-value < 0.05 was
considered statistically significant.

Results

Median age of 76 patients included in this study was 69
(6.6) years. Mean serum PSA and PSAd values were 12.03
(12.13) ng/ml, and 0.306 (0.371) ng/ml/cm?®, respectively. Mean
lesion diameter was 17.6 (8.6) mm with a range of 5-51 mm
(Table 1).

There was no case with PI-RADSv2.1 score 1. The
numbers of cases with PI-RADSv2.1 scores of 2, 3, 4 and 5 were
5, 4, 24, and 43, respectively. Pathology results were as follows:
13 patients had Gleason 3+3, 29 patients, Gleason 3+4, 22
patients, Gleason 4+3, 8 patients, Gleason 4+4, 3 patients,
Gleason 4+5 and 1 patient had Gleason 5+4. Finally, there were
13 indolent and 63 significant prostate cancers (Table 2).

Table 1: Demographic results of this cohort

Parameters | Mean (SD) Minimum  Maximum
Age (years) 67.31 (6.6) 47 80
PSA (n/ml) 12.03 (12.13) 3.16 75.66
PSAd (ng/ml/cm3) | 0.306 (0.371)  0.060 2.680
Dimension (mm) 17.6 (8.6) 5 51
SD: standard deviation
Table 2: PI-RADSV2.1 score vs Gleason grade
PI-RADSV2.1 ‘ Gleason grade

3+3 3+4 4+3 4+4 4+5  5+4  Total
Score 2 3 2 0 0 0 0 5
Score 3 2 2 0 0 0 0 4
Score 4 5 13 4 2 0 0 24
Score 5 3 12 18 6 3 1 43
Total 13 29 22 8 3 1 76

Lesion values of Ktrans, Kep, Ve, iIAUC were 0.11,
0.57, 0.24, 0.12 in indolent cancers, and 0.13, 0.94, 0.21, 0.13 in
significant cancers, respectively. Lesion/normal ratios of Ktrans,
Kep, Ve, iIAUC were 1.6, 1.59, 12, 2.1 in indolent cancers, 3.1,
4.04, 1.39, 2.8 in significant cancers, respectively (Figure 1).A
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Lesion/normal ratio of Ktrans was higher in significant cancers
(p = 0.04) while lesion/normal ratio of Ve was higher in indolent
cancers (P<0.001). Other parameters were similar between

indolent and significant cancer groups (Table 3).

Table 3: Comparison of quantitative DCE parameters in indolent and significant cancer
groups

Quantitative DCE Indolent cancer with Significant cancer with P-value
Parameters Gleason 3+3 Gleason > 3+4
Mean (SD) Mean (SD)
Lesion Ktrans | 0.11 (0.65) 0.13(0.11) 0.398
Kep 0.57 (0.29) 0.94 (2) 0.357
Ve 0.24 (0.2) 0.21 (0.14) 0.504
iAUC 0.12 (0.075) 0.13 (0.085) 0.682
Lesion/ Ktrans | 1.6 (0.72) 3.1(2.6) 0.04
Normal tissue Kep 1.59 (0.95) 4.04 (7.7) 0.094
Ve 12 (39) 1.39(1.2) <0.001
iAUC 21(1.3) 2.8(2.4) 0.255

DCE: dynamic contrast enhancement, SD: standard deviation, iIAUC: area under curve

=

Normal tissue

Lesion

Figure 1: Multiparametric MRI and quantitative DCE-MRI results of a 73-year-old male with
a PSA of 4.77 ng/ml and PSAd of 0.08 ng/ml/cm3. Arrows are showing a PI-RADS category
5 lesion placed on left mid-peripheral zone. Green curve is representing the lesion whereas
yellow curve is showing normal prostate. Lesion Ktrans, Kep, Ve, and iAUC values are
0.157, 0.642, 0.245 and 0.192, respectively. Lesion/normal ratios of Ktrans, Kep, Ve, and
IAUC are 1.49, 2.13, 0.70 and 1.44, respectively. The lesion was Gleason 4+3 tumor in
whole-mount report.

Discussion

Qualitative and visual evaluation was suggested for
DCE-MRI in PI-RADSv2.1. DCE-MRI had a limited role in
scoring and was used only when positive to elevate a finding in
the PZ with score 3 [4]. In this study, we evaluated quantitative
DCE parameters and found that lesion/normal ratio of Ktrans
was significantly higher in clinically significant prostate cancer.
Conversely, lesion/normal ratio of Ve was negatively correlated
with increasing tumor grade from Gleason 3+3 to Gleason > 3+4.

Cancer tissue includes increased number of vessels.
These vessels are also more permeable, disorganized, and chaotic
than normal vessels. More aggressive tumors have more ability
of angiogenesis using factors such as vascular endothelial growth
factor [10]. DCE-MRI contains information about tissue
perfusion and vascular permeability. A contrast agent mimics the
blood and T1 signal changes of the tissue recorded repeatedly,
dynamically [11]. Pharmacokinetic model of Tofts, one of the
most popular quantitative modeling methods in practice, is based
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on determination of contrast exchange rate between intravascular
(plasma) and extravascular space using transfer rate constant,
such as Ktrans, Kep, Ve, iAUC. Ktrans is forward volume
transfer constant and closely related with vascular permeability.
It demonstrates flux from intravascular to extravascular space.
Kep is reverse reflux rate constant between extravascular space
and plasma and demonstrates efflux of contrast from
extracellular space back to plasma. Ve is the extracellular
extravascular volume fraction and can be calculated with the
formula of Kep = Ktrans/Ve [9,11,12]. iAUC represents area
under the concentration curve in time [13]. High values of
Ktrans, Kep, and iAUC were positively correlated with poor
prognosis in some other cancers such as invasive ductal
carcinoma, and glioblastoma [13-16].

Ktrans and Kep were elevated in prostate cancer [17-
19]. Vos et al. [20] reported that there was a significant
correlation between tumor aggressiveness and Ktrans and Kep.
Wei et al. [21] found significant Ktrans and Kep differences
between benign and Gleason 3+3 tumor. Ktrans was significantly
different between Gleason 3+3 and Gleason > 3+4, as well. The
sensitivity of MRI increased from 56.6% to 92.1% with addition
of Ktrans assessment. On the other hand, there were some
challenging factors in quantitative method. The measurements
can be affected by changing cardiac output, and the T1 time of
the tissue [11]. In our study, no lesion perfusion parameters
reached a significant level. However, lesion/normal ratio of
Ktrans was positively correlated with increasing tumor grade
from Gleason 3+3 to Gleason > 3+4. Lesion/normal ratio of Ve
was significantly lower in patients with Gleason > 3+4 tumors.
We believe that lesion/normal ratio is more appropriate than
measurement from the lesion alone. The proportion may not be
affected from challenging factors and may yield more reliable
and reproducible results.

One of the most critical factors affecting the diagnostic
performance of quantitative MRI is shorter acquisition time. PI-
RADSV2 proposed a temporal resolution of < 10 sec (<7 sec is
preferred) [22]. This criterion was softened in PI-RADSv2.1 as <
15 sec not to compromise image quality [4]. Benign-malign
differentiation was better with higher temporal resolution. Ultra-
fast T1 weighted gradient echo is performed for rapid imaging.
The advantage of GRE sequence is fast acquisition [23].
However, it is sensitive to metal implants, such as hip prosthesis.
Considering that prostate cancer risk increases with aging,
adequate imaging may be challenging. In our study, DCE-MRI
was performed with a high temporal resolution of 7 sec. Rapid
imaging provided more detailed information on tissue perfusion.
We excluded the cases (n=4) with hip prostheses not to
contaminate the results of quantitative DCE-MRI.

Limitations

This study had several limitations. First, this was a
retrospective study had a potential of selection bias. Second, it
was conducted in a single center with a small sample size. The
results should be supported with prospective, large, and
multicenter studies. Third, considering complexity of post-
processing, the result should be replicated with different software
and workstations. Fourth, we used radical prostatectomy
specimens as the reference test. There might be some selection
bias because the patients with low risk, and those with aggressive
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tumors with pelvic or rectal invasion could not undergo RP.
Fifth, the locations of the tumors were marked by one radiologist
using pathology reports. Then, another radiologist assigned a PI1-
RADSv2.1 score to this marked lesion. Score assignment was
performed while blinded to pathological outcome. This method
provided a perfect overlap between mpMRI and pathological
results with a bias risk for assignment of higher PI-RADSv2.1
score. The reader of MRIs was blinded to pathological outcomes
to minimize the bias risk. Interreader agreement may be tested
with multireader and multicenter studies in future.

Conclusion

Quantitative DCE-MRI may demonstrate more
objective and reproducible results. Lesion/normal ratios of
Ktrans and Ve were helpful in differentiation between indolent
and significant prostate cancers.
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Effects of creation of bladder flap during cesarean section on long-
term residual urine volume and postoperative urinary retention

Sezaryen sirasinda mesane flebi olusumunun uzun siireli rezidiiel idrar hacmi ve postoperatif idrar retansiyonu iizerindeki
etkileri
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Health, Department of Gynecology and Aim: Postpartum urinary retention (PUR) is an important clinical condition that is frequently detected after both vaginal and cesarean
Obstetrics, Istanbul, Turkey delivery. The aim of this study was to evaluate PUR in women who did and did not have bladder flaps created during cesarean section
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S : . and the effect of Kegel exercises on long-term bladder muscle function in those with high postnatal residual urine volume.
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Methods: This prospective randomized study was conducted with 100 primiparous pregnant women who were to undergo elective
ORCID ID of the author(s) cesarean section between April and December 2019. Patients were divided into two groups: The experimental group (bladder flap group,
DKG: 0000-0001-8879-9299 n=50) and the control group (non-bladder flap group, n=50). The study data were collected with the Maternal Information Form and
ASK: 0000-0001-6733-5348 UDI-6. Kegel exercise results, post-void residual volume and urinary system symptoms were assessed on the 2" and 5™ postoperative

day and 6 weeks after birth.

Results: There were no significant differences between the groups in terms of socio-demographic characteristics, postoperative 5 day
and 6" week residual urine volume, postoperative urinary retention volume, urinary system symptoms (UDI-6 scores) and bladder
injury. There were significant differences between the groups in terms of residual urine volume, duration of surgery, and pain values
assessed on the second day (P=0.045, P<0.001, P<0.001, respectively). Intra group comparisons demonstrated a decrease in residual
urine volume in the participants with high residual urine volume after Kegel exercises, and their postoperative 2™ day and 6™ week
residual urine volumes and UDI-6 scores were significantly different (P<0.001, P<0.001).

Conclusion: The present study determined that bladder flaps created during cesarean section increases postoperative urinary retention. In
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Introduction

The number of Cesarean sections performed has
significantly increased in the last two decades, especially in
developed and developing countries [1,2]. A usual technique
used in Cesarean section is the creation of a bladder flap
following the abdominal incision, then making the uterine
incision. Among the aims of formation of bladder flap during
Cesarean section are to prevent the spread of infection to the
intrauterine cavity, to minimize of the possibility of bladder
injury caused by the surgeon and to allow the surgeon to access
the lower uterine segment [3,4]. Although several studies have
revealed that bladder flap creation is not beneficial during
Caesarean section, many obstetricians routinely perform this
procedure [4-6].

Postpartum urinary retention (PUR) is observed at a rate
of 3.2% to 24.2% after vaginal cesarean delivery [7-9]. Because
the effects of surgical techniques and anesthetic agents used in
the postpartum period on the bladder are not clear yet, it is
difficult to determine the role of Caesarean section in PUR [7].
In the literature, PUR indicates a post-void residual bladder
volume (PVRBV) [10] > 150 ml [11]. Ultrasound scanning or
intermittent catheterization method is used in the assessment of
the residual bladder volume [12]. Most obstetricians and
gynecologists prefer to use ultrasound scan in the detection of
postoperative urinary retention rather than intermittent catheters,
since the former is a non-invasive, fast, painless, comfortable,
and safe method compared to the latter [7].

This study was designed to assess PUR in women with
and without bladder flaps created during Caesarean section, and
the effect of Kegel exercises on long-term bladder muscle
function in those with high postpartum residual urine volume.

Materials and methods

Medipol University Clinical Research Ethics Committee
approved the study (R.N: 108400098-604.01.01-E.53606).
Written consent was obtained from Nisa Hospital administration
and the patients prior to the study, which was conducted in
accordance with the guides on human participants in research,
taking into account the 1964 Helsinki Declaration and ethical
rules.

Between April 2019 and December 2019, 120 of the
women who had cesarean section under general anesthesia were
primiparas. The presence of urinary retention in women who did
and did not have bladder flaps created, and the regression in
urinary retention and urinary system symptoms with Kegel
exercises were evaluated with UDI-6 score and ultrasonography.
With a type 1 error of 0.05, and a power of 0.90 (o = 0.05, 1-f =
0.90), the minimum sample size was 92 (n=46 for each group).
Fifty participants were included in each group (G*Power version
3.1).

In the present study, changes in the urinary symptoms
evaluated by UDI-6 scores were considered the primary
outcome. According to the mean UDI-6 scores between the
groups at the first and sixth weeks, while the effect size of the
study was o = 0.91 for the intervention group and a = 1.08 for
the control group, the post hoc power of the study was 1.00
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(100%) for both groups. The sample size of the study was
considered sufficient.

Before surgery, patients with even protocol numbers
were included in the bladder flap intervention group, and those
with odd protocol numbers were included in the non-bladder-flap
group. Randomization was achieved with a computer-based
random number generator (Figure 1).

Assessed for eligibility (n=420)
Enrollment

Excluded (n=320)
+ Mot meeting inclusion criteria
-spinal anaesthesia n=200 (primipar-multipar
pregnant)
-ganeral anaesthesia n=100 {multipar pregnant)
+ Declined 1o perticipate (n=15)
| + Other reasons (n=5)

Randomized (n= 100}

l Allocation | l

L
Allacated to intervention 'no bladder flap’ (n=50)
+ Received allocated intervention (n=50)

Allocated fo intervention ‘bladder flap’ (n=50)

+ Received allocated intervention (n= 50}

+ Did not receive allocated intervention (give
reasens) (n=0)

# Did not receive allocated intervention (give
reasons) (n=0)

1

| Analysed (n=50) Analysed (n=50) |

Figure 1: Diagram showing the recruitment and progression the trial of postpartum women

All participants were operated by the same doctor
(D.K.G) and a different midwife. Another researcher (A.S.K)
gave training on Kegel exercises to those who had high residual
urine volume during discharge from the hospital, but did not
know which group they were in. Both the patients and the doctor
did not know which group the patients belonged to.

Being between 20-40 years of age, at the 37"-42™
weeks of gestation, being primipara, and having a cesarean
section were the inclusion criteria, while having a chronic
disease that requires medication (diabetes, hypertension, etc.),
previous urinary tract infection, previous laparotomy, emergency
cesarean section (abruptio placenta, fetal distress, etc.)
constituted the exclusion criteria.

Maternal Information Form contained 30 items that
questioned the socio-demographic characteristics of the
participants, ultrasonographic measurements of the remaining
urine volume, the presence of urinary infection, hematuria levels,
and hemoglobin levels.

Urogenital Distress Inventory (UDI-6) was developed
by Vassalo et al [13]. Cam et al. conducted a Turkish adaptation
study of the UDI scale [14]. 1% and 2" items evaluate irritant
symptoms, 3" and 4" items evaluate stress symptoms and 5" and
6" items evaluate the uncomfortable urination symptoms. The
higher the score, the higher the urinary retention.

Visual Analogue Scale (VAS)

Developed by Bond and Pilowsky, VAS is a 10 cm long
ruler, with 0-10 points, where 0 indicates no pain, and 10
indicates the most severe pain ever felt by the patient [15].

Cesarean section was performed under general
anesthesia. Pfannenstiel skin incision was made in all patients.
Subcutaneous tissues, fascia, parietal peritoneum were opened
and the abdominal cavity was entered.

1. Flap steps for the study group: A small transverse
midline incision was made with a scalpel at the vesicouterine
peritoneum and the bladder peritoneum was bluntly separated
from the uterus using both index fingers.
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2. Steps for the control group: A bladder flap was not
created; a transverse incision was made 1 cm above the
peritoneal vesicouterine layer.

The uterine cavity was entered bluntly in all patients.
The placenta was separated after the fetus was delivered. The
uterus was closed with a continuous suture. The parietal
peritoneum, the fascia and skin were closed. 20 units of oxytocin
was administered in 1000 mL saline to prevent uterine atony
after birth.

Four hours after surgery, each participant was
administered 20 1U oxytocin in 1000 mL 5% dextrose saline and
40 drops/min. In the postoperative period, nonsteroidal anti-
inflammatory 75 mg Diclofenac Sodium was administered
intramuscularly (IM) and 500 mg paracetamol were administered
orally twice daily to the participants. Bladder catheters were
removed 6 hours after surgery in both groups. When the patient
urinated, urine samples were collected, and residual urine
volumes were assessed with the 3D portable ultrasound device.
Among them, those who had >150 ml of residual urine and high
UDI-6 scores were given training on Kegel exercises by the
researcher (A.S.K.) on the postoperative 2™ day using illustrated
brochures.

Kegel Exercise

The patients were instructed to tighten the vagina and
anus for 10 seconds, rest for 3 seconds and repeat this exercise
10 times. Kegel exercises were performed for 20 minutes every
day. Then, the efficacy of Kegel exercises and urinary symptoms
were assessed by the UDI-6 score on the postoperative 5" day
and 6" week. In addition, residual urine volume was assessed
through ultrasonography.

Statistical analysis

Data analyses were performed with SPSS for Windows,
version 22.0. The distribution of variables was examined with
skewness and kurtosis coefficients (16) and it was determined
that the data was normally distributed according to Skewness
(between -.62 and 1.30) and Kurtosis (between -2.00 and -1.96)
values. The Pearson chi-square test, Fisher's exact test, the
independent samples t-test and Cochran’s Q test were used
where appropriate. Values of P <0.05 were considered
statistically significant.

Results

There were no significant differences between the two
groups in terms of education level, perceived income levels,
mean age and BMI (P>0.05 for all, Table 1), and given these
characteristics, the groups were homogeneous. The mean
duration of surgery was higher in the bladder flap group
compared to the control group (32.46 (4.79) vs. 26.16 (3.39)
minutes) (P=0.045, Table 1). The mean VAS score was higher in
the bladder flap group than the control group (4.42 (1.54) vs.
2.82 (1.47)) (P<0.001, Table 1). There was no significant
difference in the neonates’ birthweight and head circumference
between the groups (P=0.681, P=0.843, respectively) (Table 1).

Urinary culture positivity was detected in 8% and 4% of
the participants in the bladder flap and control groups,
respectively (P=0.678, Table 2). The incidence of hematuria and
bladder injury was 30% and 6%, respectively in the bladder flap
group and 6% and 0%, respectively in the control group, with no
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significant differences between the groups (P=0.499, P=0.242
respectively) (Table 2). The pre- and post-cesarean section mean
hemoglobin and hematocrit values were also similar between the
groups (P>0.05 for all, Table 3).

Table 1: Descriptive characteristics of the puerpera in the bladder flap and control groups

Bladder Flap Group Non-Bladder Flap Group Test
(n=50) (n=50)
n % n % 1 P-
value
Educational status
< Primary 10 20.0 16 32.0 2.051 0.359
school
High school 30 60.0 24 48.0
University 10 20.0 10 20.0
Income status
Lom 2 4.0 7 14.0 3.053 0.217
Middle 39 78.0 35 70.0
High 9 18.0 8 16.0
min. Y min.-max Y T P-
max X (SD) X (SD) value
Age 23-41 32.32(5.30) 23-41 31.68(5.44) 0.596 0.553
BMI 23.53- 29.48(3.46) 23.53(41. 29.23(3.63) 0.357 0.722
41.02 02)
Operation 22-40 32.46(4.79) 20-35 26.16(3.39) 7.587 <0.001
time (min)
Post-op Pain 2-7 4.42(1.54) 1-6 2.82(1.47) 5321 <0.001
(VAS)
Baby's characteristics
Weight (gr) 2750- 3403.200 2750- 3376.000 0.413  0.681
4500 (331.327) 4500 (327.682)
Size (cm) 48-53 49.56(1.20) 48-53 49.40(1.16) 0.678  0.499
Head 34-35 34.50(51) 34-35 34.48(50) 0.198  0.843
circumference
(cm)

2 Pearson Chi-square analysis, SD: 2, t: Independent samples t-test, SD: 98

Table 2: Comparison of the incidence of urinary tract infection, hematuria and bladder injury
in the participants in the intervention and control groups

Bladder Flap Omission of a Bladder Flap

(n=50) (n=50)

n % n % Test P-

value

Urine culture
Positive 4 8.0 2 4.0 0.678F
Negative 46 92.0 48 96.0
Hematuria
Yes 15 30.0 12 24.0 x%0.457  0.499
No 35 70.0 38 76.0
Bladder
injury
Yes 3 6.0 - - 0.242F
No 47 94.0 50 100.0

%2 Pearson Chi-square analysis, SD: 2 t: Independent samples t-test, SD: 98
Table 3: Comparison of the mean hemogram values of the participants by group and time

Hemogram Bladder Flap Omission of a Difference between
Values (n=50) Bladder Flap groups
(n=50) N

X (spy(min- X (D) (Min- t P-value

max) max)
Preoperative 11.82(1.14) 11.83(1.11) 0.044 0.965
hemogram (g/dl) (9.2-14) (9.2-13.8)
Postoperative 11.09(1.10) 11.16(1.04) 0.318 0.751
hemogram (g/dl) (8.8-13.3) (8.8-13.4)
Intra-group 5.984 9.948
differences test: t™
P-value <0.001 <0.001
Preoperative 34.99(2.84) 35.20(2.85) 0.365 0.716
hematocrit (%) (29-41) (29-41.6)
Postoperative 32.97(2.76) 33.02(2.86) 0.093 0.926
hematocrit (%) (27.3-38.3) (27-37.8)
Intra-group 6.001 9.852
differences test: t™
P-value <0.001 <0.001

t *: independent samples t-test, SD: 98 t **: dependent samples t-test, SD: 49

The residual urine volume on the 2™ postoperative day
was significantly different between the two groups (P=0,045,
Table 4), while it was similar on the 5" postoperative day and 6"
postoperative week (P=1.000, Table 4). However, the incidence
of residual volume determined during the three measurements
significantly differed between the groups (P<0.001, Table 4).
According to the results of further analysis, the incidence of
residual urine detection on the 2" postoperative day was
significantly higher than that which was detected on the 5"

&
A4

Page/Sayfa|11€-)2v



Surg Med. 2020;4(12):1190-1194.

J

postoperative day and 6" postoperative week, both in the bladder
flap and the control groups (P<0.001, P<0.001, respectively,
Table 4), while postoperative 5" day and 6" week measurements
were similar (P>0.05 for all, Table 4). When the participants in
the groups presented to have their controls at the 6" week, there
was no significant difference between the groups in terms
residual urine volumes (P=1.000, Table 4).

Mean post-cesarean section UDI-6 scores determined on
the postoperative second day and the eighth week were similar
(P=1.000, Table 5). However, when the intragroup differences in
terms of the post-cesarean section mean UDI-6 scores were
analyzed, it was determined that the scores obtained at the
postoperative sixth week both in the bladder flap and control
groups (11.67 (7.21) and 11.11 (6.92), respectively) were lower
than were those obtained on the second postoperative day (29.33
(21.91) and 29.33 (19.28), respectively) (P=0.695, Table 5).

Table 4: Comparison of the residual urine volumes of the participants by group and time

Bladder Flap Omission of a Difference between
(n=50) Bladder Flap  groups
(n=50)
n % n % Test P-value
~ 2™ day residual urine
volume >150ml
Yes 14 28.0 6 12.0 ¥ 0.045
4.000
No 36 72.0 44 88.0
5" day residual urine
volume >150ml
Yes 3 6.0 3 6.0 1.000°
No 47 94.0 47 94.0
6" week residual urine
volume >150ml
Yes - - - -
No 50 100.0 50 100.0 AY
Intra-group  differences | 23.286 /0 .000 19.500 /0 .000
test
C-Q/P
Difference 2% day > 5" 2" day > 5" day
day and and
6" week 6" week

%2: Pearson chi-square test, SD: 1, F: Fisher's Exact test) AY: Analysis could not be performed because there
was not enough sample size. C-Q: Cochran’s Q test, SD: 2, Post hoc analysis: McNemar test with a
Bonferroni correction

Table 5: Comparison of the mean UDI-6 scores obtained by the participants by group and
time

Measurement time Bladder Flap  Omission of a Bladder  Difference between
(n=50) Flap (n=50) groups
X (SD) X (SD) t P-value
(Min-max) (Min-max)

2™ day UDI-6 | 29.33(21.91)  29.33(19.289 <0.001 1.000

total score (1111 (11.11-72.22)
72.22)

6" week UDI-6 total | 11.67(7.21) 11.11(6.92) 0.393 0.695

score (0-33.33) (0-33.33)

Intra-group 5.382 8.328

differences test t™

P-value <0.001 <0.001

d / post hoc power 0.91/1.00 1.08/1.00

t*: independent samples t-test, SD: 98 t **: dependent samples t-test, SD: 49

Discussion

In most of the Cesarean sections, the bladder flap
technique is widely used depending on the preference of the
obstetrician. Since antibiotic use was not widespread in the past
years, surgeons performed bladder flaps to prevent the spread of
infection to the peritoneal cavity and to reach the lowest uterine
segment with minimal damage to the bladder. Nowadays,
although the bladder flap application has become standard in
Cesarean sections, there is not enough evidence indicating its
effectiveness [3,17]. Therefore, many factors such as bladder
flap application and the effects of analgesic agents increase the
incidence of PUR after cesarean section [7].
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The homogeneity of the groups in this study terms of
age, BMI, income status, and the neonates’ birthweights and
head circumference measurements is important. The present
study results are consistent with those of other studies conducted
on the issue [7,18].

Comparison of the groups in terms of surgery time and
postpartum VAS scores revealed a significant difference between
the two groups. Both the duration of the surgery and
postoperative pain values were significantly higher in the bladder
flap group compared to the control group. In Hohlagschwandtner
et al.’s study [19], the duration of the surgery was longer and
need for analgesics were higher in the group who had bladder
flaps created than in the group who did not. Similarly, according
to meta-analysis of O’Neill et al. [20], the duration of the surgery
was longer in groups undergoing bladder flap procedure. In
Aklaghi et al.’s study [21] conducted with 201 primiparous
women having undergone cesarean section, the duration of the
surgery was longer and the need for analgesia was higher in the
bladder flap group than in the non-bladder flap group. However,
in other studies to investigate urinary symptoms after Cesarean
section, the duration of the surgery was insignificantly shorter in
the group with bladder flaps than in those without [1]. On the
other hand, in a study conducted by Cetin et al. [18], there was
no significant difference between the groups in terms of surgery
time. In a randomized controlled study conducted by Tuuli et al.
[5], the comparison of the VAS scores of the groups determined
on the first postoperative day demonstrated that there was no
significant difference between the groups. The duration of the
surgery in the present study was different from that in other
studies, which was probably due to the fact that conditions in the
operating rooms were different and that the surgeon performing
the operation did not use the flap technique routinely. In
addition, every different application performed during cesarean
surgery may have increased the level of pain felt by the person in
the postoperative period, and VAS scores may have been
significantly different due to the clinical and cultural differences
regarding analgesic drugs administered postoperatively.

There was a statistically significant difference between
the bladder flap and non-bladder flap groups in terms of the
residual urine volume on the postoperative second day, which
were similar on the 5" postoperative day and the 6"
postoperative week. Hemoglobin and hematocrit values and the
incidence of hematuria, urinary system infection, and injury of
bladder were similar between the two groups. The results of the
study conducted by Tuuli et al. [5] on 258 women indicated that
there were no significant differences between the groups in terms
of hemoglobin and hematocrit values, and the incidence of
bladder injury, urinary tract infection and hematuria. Similarly,
according to O’Neill et al.’s [20] meta-analysis conducted to
investigate whether the omission of bladder flap would decrease
postpartum morbidity during post-Cesarean section, there were
no differences between bladder flap and non-bladder flap
applications in terms of developing postoperative complications.
The results of another study revealed that while there were no
significant differences between the groups in terms of
hemoglobin and hematocrit values, the residual urine volume
was significantly higher in the flap group than in the non-flap
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group [18]. The results of the present study were consistent with
those of the other study results.

Postpartum PUR is a significant risk factor for maternal
morbidity [22,23]. In this study conducted to determine the effect
of bladder flap and omission of the bladder flap application
during cesarean section performed under general anesthesia on
the long-term urinary retention, there was no significant
difference between the groups when urinary symptoms were
evaluated with the UDI-6 scale at postpartum 2" day and 6"
week, which was similar to the results of the study of Boyle et
al., which investigated the same parameters among patients in
which bladder flaps were and were not created [1].

The results of this study demonstrated a decrease in
residual urine volume in the participants with high residual urine
volume after Kegel exercises, and their postoperative 2" day and
6" week residual urine volumes and UDI-6 scores were
significantly different. In their studies evaluating the
effectiveness of Kegel exercises in preventing urine retention and
edema formation in perineal sutures, Sumiasih et al. [24] found
that Kegel exercise not only prevented postpartum urinary
retention and edema in the perineal suture, but also helped
mothers to return to their pre-pregnancy states.

The strengths of our study include the training of
patients with high residual urine volume and urinary symptoms
on Kegel exercises during discharge. The ultrasonographic
evaluations performed on the 5™ postoperative day and 6™ week
indicated that Kegel exercises decreased residual urine volume in
both groups. In addition, in both groups, urinary symptom-
related UDI-6 scores measured on the postoperative 6" week
were statistically significantly lower than were those measured
on the postoperative 2™ day.

Limitations

The present study has some limitations. First, it is a
single-center study with a small sample size and second, the
results obtained from this study are applicable only to the
primiparous pregnant women who participated in the study, and
thus cannot be generalized to other women. Similar future
studies with multi-center design may promote the reliability of
results for the general pregnant population.

Conclusion

In the current study, residual urine volume on the 2™
postoperative day was higher, the duration of the surgery was
longer, and the postoperative pain was higher in the bladder flap
group compared to the non-bladder flap group. There were no
differences between the groups in terms of residual urine
volume, UDI-6 scores and bladder injury on the postoperative 5"
day and 6" week. In addition, Kegel exercises taught to the
participants during discharge by healthcare workers played a
significant role in reducing the residual urine volume and urinary
symptom complaints.
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Abstract

Aim: It has been reported that ovaries have stem cells, and they can be used in the treatment of patients with low ovarian reserves by
maturing them through some growth factors. PRP, a new therapy, has many bioactive compounds including growth factors. This study
aimed to investigate the long and short-term biochemical and histopathological effects of platelet-rich plasma (PRP) treatments on the
lining of the uterus and the ovaries in rats.

Methods: Female rats (n=21) were randomly divided into 3 groups: A sham group, a short-term PRP group and a long-term PRP
group. At the end of the study, anti-Mullerian hormone (AMH) and follicle-stimulating hormone (FSH) levels were examined in blood
samples obtained from the intracardiac area, and the ovaries and uterus of the rats were examined to determine the histopathological and
immunohistochemical findings.

Results: The results of this study demonstrated that, in the blood samples of the rats, the AMH levels increased and FSH levels
decreased in the short-term PRP group (P<0.05). When the uteri and ovaries of the rats were examined histopathologically, positive and
beneficial effects of the PRP therapy were found in the short-term PRP group. However, considering the long-term results, the positive
effects of PRP decrease as time goes on.

Conclusion: This study showed that PRP application delivers beneficial effects to the uterus and ovaries in female rats in the short term.
Keywords: Anti-Mullerian hormone, Follicle-stimulating hormone, Ovary, Platelet-rich plasma, Rat, Endometrium

Oz

Amag: Yumurtaliklarin kok hiicrelere sahip oldugu ve yumurtalik rezervi diisik olan hastalarin bazi biiylime faktorleri ile
olgunlastirilarak tedavisinde kullanilabilecegi bildirilmistir. Yeni bir tedavi olan PRP, biiylime faktorleri dahil olmak tizere birgok
biyoaktif bilesige sahiptir. Bu ¢aligma, siganlarda trombositten zengin plazma (PRP) tedavilerinin uterus ve yumurtaliklarin i¢ yilizeyine
uzun ve kisa vadeli biyokimyasal ve histopatolojik etkilerini aragtirmay: amagladi.

Yontemler: Disi siganlar (n=21) rastgele 3 gruba ayrildi: Sham grup, kisa siireli bir PRP grubu ve bir uzun siireli PRP grubu. Caligma
sonunda intrakardiyak alandan alman kan Orneklerinde anti-Mullerian hormonu (AMH) ve folikiil stimiile edici hormon (FSH)
seviyeleri incelendi ve ratlarin yumurtalik ve uterusu incelendiginde histopatolojik ve immiinohistokimyasal bulgular.

Bulgular: Siganlarin kan drneklerinde kisa siireli PRP grubunda AMH diizeylerinin arttigin1 ve FSH diizeylerinin diistiigtini gostermistir
(P<0.05). Siganlarin rahim ve yumurtaliklar histopatolojik olarak incelendiginde, kisa siireli PRP grubunda PRP tedavisinin olumlu ve
faydali etkileri tespit edildi. Ancak uzun vadeli sonuglar dikkate alindiginda PRP'nin olumlu etkileri zaman gegtik¢e azalmaktadir.
Sonug: PRP uygulamasmin kisa vadede disi siganlarda rahim ve yumurtaliklara faydal etkiler sagladigimi gostermistir.

Anahtar kelimeler: Anti-Mullerian hormone, Follicle-stimulating hormone, Over, Platelet-Rich plasma, Rat, Endometriyum
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Introduction

It is thought that the number of female reproductive
cells is fixed at birth and exhausted over time due to increasing
age, natural periods, and external factors such as toxins [1]. In
some studies, it has been reported that ovaries have stem cells
and that they can be used in the treatment of patients with low
ovarian reserves by maturing them with some growth factors [2].

Platelet-rich plasma (PRP), a new therapy, is used in
many health fields (surgery, dermatology, orthopedics, and
dentistry) [3, 4]. PRP is defined as the autologous concentration
of platelets: 3 to 5 times more than the physiological
concentration of platelets in normal blood [5]. PRP has a
therapeutic effect due to the presence of various factors, such as
transforming growth factor B (TGF-B), fibroblast growth factor
(FGF), vascular endothelial growth factor (VEGF), insulin-like
growth factor 1 (IGF-1), platelet-derived growth factor (PDGF),
connective tissue growth factor (CTGF), zinc (Zn) and
superoxide dismutase (SOD). The beneficial effects of PRP arise
mainly from these many bioactive compounds [6].

In experimental studies in rats, PRP has also been
shown to protect the ovaries in ovarian ischemia-reperfusion
injury [7]. It has been observed that the growth of the primordial
germ cell line is due to the growth factors contained in PRP,
which induce their proliferation in in vitro culture mediums [8].
It has been reported that in many studies involving menopausal
patients, the ovarian reserves are insufficient, follicle-stimulating
hormone (FSH] levels decrease, and that the application of
intraovarian PRP can increase oocyte production [2,9,10]. There
is no conclusion about how long the positive effect of PRP
continues in these studies.

Also, the long- and short-term effects of PRP on the
uterus and ovaries have not been reported in published literature
yet. The aim of this study was to investigate the long- and short-
term biochemical and histopathological effects of PRP therapy
applied to rat uteri and ovaries.

Materials and methods

Animals

Experimental animals were obtained from the Sakarya
University Medical Experimental Application and Research
Center (SUDETAM). A total of twenty-one Sprague-Dawley
female rats weighing 235 +20 grams were randomly selected for
use in the experiments. The rats were all 3 months old, sexually
active and had a menstrual cycle. Animals were housed and fed
at normal room temperature (22 to 24°C) prior to the experiment.
The study was conducted at the Sakarya University Experimental
Studies and Research Center. The experimental procedure was
approved by the Sakarya University Committee for Animal
Research. The recommendations of the ‘The European
Commission Directive 86/609/ECC guidelines’ were taken into
consideration. (Ethics Committee Number: (05.02.2020/14).
PRP preparation method

The blood samples were taken from the tail veins of the
rats to prepare for PRP therapy. These blood samples from rats
were placed into vacuum tubes containing 0.1 M of citrate buffer.
PRP was prepared using the two-stage centrifuge method. The
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final concentration of the PRPs obtained was confirmed to be
6.2 x 106 platelets/ml and was made ready for application [11].

Experimental groups and procedures

Rats were randomly divided into three groups before the
experiment as follows: The short-term PRP group, the long-term
PRP group and a control group scheduled for a sham operation.
The Sprague-Dawley female rats had a menstrual cycle 6 times
in one month and all rats completed the study without any
fatalities.

Sham group (SG; n=7): A single dose of 0.9% saline
(1 ml/kg) was administered to the uterus and ovaries of the rats
in this group; the rats were sacrificed by decapitation after 3
menstrual cycles.

Short-term PRP group (ST-PRP; n=7): A single dose
of PRP (1 ml/kg) was administered to the uterus and ovaries of
the rats; the rats were sacrificed by decapitation after 3 menstrual
cycles.

Long-term PRP group (LT-PRP; n=7): The rats with
a single dose of PRP (1 ml/kg) to the uterus and ovaries were
kept for 3 months. At the age of 6 months (after 18 menstrual
cycles), the rats were sacrificed by decapitation to examine the
long-term effects of PRP on the ovaries and endometrium [12,
13].

All surgical procedures were carried out under sterile
conditions in proper laboratory settings. All rats were
intraperitoneally administered 200/10 mg/kg (i.p.) of
ketamine/xylazine for anesthesia and then the uterus and ovaries
were observed through a 2 to 2.5 cm incision in the lower
abdomen. PRP was injected into the uterus and ovaries of the rats
in the ST-PRP and LT-PRP groups. At the same time, the same
volume of 0.9% saline was injected into the SG group. The
abdomens of all groups were sutured after the procedure. The
rats in the SG and ST-PRP groups were sacrificed by
decapitation after 3 menstrual cycles. The rats in the LT-PRP
groups were sacrificed by decapitation after 18 menstrual cycles.

When the groups were sacrificed, blood was taken
intracardially under anesthesia for anti-Mullerian hormone
(AMH) and FSH measurement. Their uterine and ovarian tissues
were removed, and tissue samples were evaluated
histopathologically. The biochemical, immunohistochemical
(IHC) and histopathological results were compared between the
three groups.

Biochemical analysis of AMH and FSH

Under anesthesia, intracardiac blood samples were
taken from rats with the help of an injector and transferred into
glass tubes. These samples were centrifuged at 3000 rpm for 10
minutes and their serum was separated. FSH and AMH levels in
the serum samples were measured by the Roche Modular
Analytics system E170 electrochemiluminescence immunoassay
method. Serum hormone levels were measured with an
autoanalyzer (Beckman Coulter DXI-600). The results were
expressed as nanograms/milliliter (ng/ml).

Histopathological analysis

A histological examination was performed at the
histology department in the medical faculty of Sakarya
University. After removal of the uterus and ovaries, samples
were fixed in 10% formaldehyde. The tissues were passed
through a 50%, 60%, 70%, 80%, 90%, 96% and 100%
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concentrated ethanol series, respectively. The tissues were firstly
embedded in paraffin and then cut into 4 pm-thick sections,
which were deparaffinized with xylene and rehydrated with
alcohol and water. Sections were stained with hematoxylin-eosin
(HE) and Masson-Trichrome (MT) (According to the BioOptica
application procedure, Milan, ITALY). Tissue sections examined
under a microscope (Nikon Eclipse Ni-inverted microscope,
Nikon Corp., Japan) with a digital camera system (NIS Elements
Imaging Software, Nikon Corp., Japan) by a histologist under
blind conditions.

The histological findings in the uterine tissue, including
fibrosis, vascular proliferation and inflammation (neutrophil
infiltration), were evaluated. Semi-quantitatively, a scoring scale
from 0 to 3 was used. The amount of fibrosis was scored as
follows:

0 = no fibrosis

1 = minimal fibrosis

2 = moderate fibrosis, and

3 = dense fibrosis.

Inflammation was scored as follows:

0 = no inflammation

1 = occasional lymphocytes and plasma cells

2 = presence of plasma cells, eosinophils and
neutrophils

3 = presence of many inflammatory cells.

Vascular proliferation was scored as follows:

0 = no vascular proliferation

1 = mild vascular proliferation

2 = moderate vascular proliferation, and

3 = intense vascular proliferation [14].

2.6 Immunohistochemical examination

Ki-67 (GeneTex; Cat. No: GTX16667; USA) and
VEGF (GeneTex; Cat. No: GTX102643; USA) were used to
demonstrate tissue stimulation and proliferation in the
endometrium and ovaries. Sections of 5 um were taken from the
tissue samples. The prepared slides were incubated

values were used for the descriptive statistical analysis.
The differences between with VEGF (1: 400) and Ki-67 (1: 400)
for 1 hour at room temperature in a humid environment. At the
end of the incubation period, the slides were washed with
Phosphate Buffered Saline (PBS). The slides were then stained
with diaminobenzidine (DAB) and HE for 10 minutes.

For the Ki-67 and VEFG immunoreactivity assessment
in uterine tissue, a light microscope was used at 200x
magnification. Ki-67 was analyzed semi-quantitatively in the
immuno-staining assessment by selecting ten random areas on
the stained slide. One hundred cells were selected and displayed
from each area. Ki-67 indices were expressed as the percentage
of cells stained positively compared to all cells [15,16]. To assess
VEGF expression, the number of capillaries and proliferation
cells were counted, and counting was done by selecting at least 3
random areas [17].

For the Ki-67 and VEFG immunoreactivity assessment
in ovarian tissue, a light microscope was used at 200x
magnification. For Ki-67, positive cells were randomly counted
in five different areas. The VEGF was randomly counted in 10
areas and the scoring system used was 1 = weak, 2 = medium
and 3 = strong [18].
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Statistical analysis

SPSS software version 22.0 was used to conduct the
statistical analysis (SPSS Inc., Chicago, IL). Mean and standard
deviation the groups were assessed by One-Way ANOVA
(Tukey analysis). A P-value of less than 0.05 was considered
statistically significant.

Results

The blood hormone results of this study are summarized
in Table 1. The AMH level in the blood was 1 (0.14) ng/ml in the
SG and 1.5(0.33) ng/ml in the ST-PRP. When compared with
SG, the increase in AMH level in ST-PRP was significant
(P<0.05). However, sufficient AMH elevation was not detected
in the LT-PRP group.

Short-term PRP application significantly decreased the
FSH level in the blood of rats compared to SG (P<0.05). Long-
term PRP application, by comparison with the SG, significantly

decreased the FSH level (1(0.07)ng/ml) in the LT-PRP
(P<0.05).
The immunohistochemical results for ovarian and

uterine tissues in this study are summarized in Table 2. When the
uterus and ovaries were examined in terms of the presence of Ki-
67 and VEGF, a statistically significant increase was observed in
the ST-PRP and LT-PRP groups (P<0.05).

The histopathological scoring results of uterine tissues
were compared between the 3 groups and are summarized in
Table 3. After PRP application, while the amounts of fibrosis and
inflammation decrease in the uterine tissue, vascular proliferation
increases. Compared to the SG group, this effect was statistically
significant in the ST-PRP group (P<0.05), but not statistically
significant in the LT-PRP group (P>0.05).

Table 1: The blood hormone results of rats for the three groups

| SG(n:7) ST-PRP(n:7) LT-PRP(n:7) Pl P2 P3
FSH | 1.40.31) 0.85(0.11) 1(0.07) 0001 0005 0335
AMH | 1(0.14)  1.5(0.33) 1(0.11) 0002 0.889 0.005

P1: Comparison of SG and ST-PRP, P2: Comparison of SG and LT-PRP, P3: Comparison of ST-PRP and
LT-PRP

Table 2: The immunohistochemical results of ovarian and uterine tissues for three groups

SG ST-PRP LT-PRP P1 P2 P3
(n:7) (n:7) (n:7)
Ki-67 (ovary) | 22(1.9) 37.5(2.5) 28.4(2) <0.001 <0.001 <0.001
VEGF 247(2.4) 38.8(2.9) 31.5(2.3) <0.001 <0.001 <0.001
(ovary)
Ki-67 15.8(1) 31.2(1.6) 25.2(3.7) <0.001 <0.001 <0.001
(uterus)
VEGF 25(1.6) 36.7(1.3) 31.1(1.3) <0.001 <0.001 <0.001
(uterus)

P1: Comparison of SG and ST-PRP, P2: Comparison of SG and LT-PRP, P3: Comparison of ST-PRP and
LT-PRP

Table 3: The histopathological scoring results of uterine tissues for the three groups

Uterus SG ST-PRP LT-PRP P1 P2 P3
(n:7) (n:7) (n:7)

Fibrosis 1.29(0.48)  0.57(0.53) 0.71(0.48) 0.041 0.114 0.858

Inflammation 1.29(0.48)  0.57(0.53) 0.86(0.69) 0.041 0.367 0.631

Vascular 1.00(0.00)  1.57(0.53) 1.29(0.48) 0.049 0424 0424

proliferation

P1: Comparison of SG and ST-PRP, P2: Comparison of SG and LT-PRP, P3: Comparison of ST-PRP and
LT-PRP

The uterine sections of the study groups stained with
HE are shown in Figure 1, and the MT-stained sections are
shown in Figure 2. The Ki-67 and VEGF stained sections of the
uterine and ovarian tissues of the study groups are shown in
figures 3, 4, 5 and 6.
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Figure 1: Hematoxylin-eosin (HE) sections from a single rat uterus of each group (x200). (A (SG): The epithelial layer is irregular, the endometrium epithelium has been shed in most areas. B
(ST-PRP): The epithelial layer appears smooth and it is noteworthy that it is more regular than both the LT-PRP group and the SG group. C (LT-PRP): Although the epithelial layer is
irregular in some areas, the endometrial epithelial cells in the area facing the lumen show a more regular structure compared to the SG group.)

T b B )
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Figure 2: Masson-Trichrome (MT) sections from a single rat uterus of each group (x200). (A (SG): The epithelial layer is irregular, but the fibrosis and collagen fiber areas are observed to be
more regular. B (ST-PRP): It seems that the epithelial layer is regular in some areas, and the fibrosis and collagen fiber areas are more regular and dense than the SG and LT-PRP groups. C
(LT-PRP): Although the epithelial layer is only a small amount, the fibrosis and collagen fiber areas were extensively evaluated.)

Figure 3: Indication of the activity of Ki-67 expression on the uterus using the IHC staining method for each group (x200). (A (SG), B (ST-PRP), C (LT-PRP): The SG group is less intensely
stained than the PRP-treated groups. The expression density of Ki-67 in the ST-PRP group is higher than in the LT-PRP group.)

A

Figure 4: Indication of the activity of VEGF expression on the uterus using the IHC staining method for each group (%200). (A (SG), B (ST-PRP), C (LT-PRP): The SG group is less intensely
stained than the PRP-treated groups. VEGF expression intensity in the ST-PRP group is higher than in the LT-PRP group.)

Figure 5: Indication of the activity of Ki-67 expression on the ovaries using the IHC staining method for each group (x200). (A (SG), B (ST-PRP), C (LT-PRP): Compared to the PRP-treated
groups, regions close to the germinal epithelium were stained in the SG group. In the ST-PRP and LT-PRP groups, Ki-67 expression was intensely observed over the entire ovarian tissue.)

I sEo N R

Figure 6: Indication of the activity of VEGF expression on the ovaries using the IHC staining method for each group (x200). (A (SG), B (ST-PRP), C (LT-PRP): The SG group was less
intensely stained than the PRP-treated groups. In the ST-PRP and LT-PRP groups, VEGF expression was observed to be intense over the entire ovarian tissue.)
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Discussion

PRP is an autologous serum that contains various
growth factors and cytokines such as FGF, PDGF, VEGF, TGF-
B, IGF-1, IGF-2, CTGF and IL-8 [19]. These molecules are
involved in tissue proliferation and regeneration. Some
researchers have shown that PRP application has a positive effect
on the growth and development of follicles in the ovaries [8].
When the literature was examined, it was seen that PRP applied
before intrauterine insemination has a positive effect on the
increase of endometrial thickness [20].

When the studies in the field of gynecology were
examined, it was seen that PRP application is performed
alongside infertility treatments and for a brief time. There is an
uncertainty about the long-term effects of this application, which
is considered effective and beneficial in the short term in
infertility treatments [10,20]. Because of these reasons, this study
planned to show — for the first time — the short-term and long-
term effects of PRP treatment on uterine and ovarian tissue. The
intention was also to try and clarify what caused changes to the
parameters like AMH and FSH, which provide information about
the reproductive capacity of women.

Sfakianoudis et al. [10] showed that the FSH value
decreased, the AMH value increased, and even pregnancy could
be achieved in patients with premature menopause following
PRP treatment. In this current study, when the SG group and ST-
PRP group were compared, it was found that FSH decreased and
AMH increased. In addition, when the SG group and LT-PRP
group were compared, the decrease observed in FSH was
statistically significant. However, there was no difference
between the AMH amounts between the two groups. AMH is a
marker that provides information about the reproductive capacity
in women, regardless of the menstrual cycle. Therefore, by
looking at the blood results of the study groups, it can be said
that the positive effect of PRP gradually decreased in the long
term.

VEGF is the main molecule that plays a role in
angiogenesis and vasculogenesis [21]. Ki-67 is known as the
main proliferation marker [22]. When Table 2 is examined, it is
seen that Ki-67 and VEGF staining increased in both uterine and
ovarian tissue in the PRP-treated groups. As a result of the
growth factors that PRP contains, tissue proliferation and
angiogenesis increased. When the results of the LT-PRP group
were examined, the changes in VEGF and Ki-67 expression at
the tissue level continued for a long time, contrary to the blood
results.

When the histopathological results of the SG group and
ST-PRP group were compared for the uterus, it was seen that the
amount of inflammation and fibrosis decreased, but vascular
proliferation increased. This positive effect of PRP at a tissue
level was not seen in the LT-PRP group.

PRP applications are mostly used to increase the
success of assisted reproductive techniques in the field of
infertility. In order to increase endometrial thickness and
pregnancy rates, PRP is applied in the same cycle in which the
assisted reproductive technique is applied. The results of this
current study support the literature showing that the positive
effects of PRP decrease as time goes on [19,23,24].
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When Figure 2 is examined, the amount of collagen
fiber and fibrosis increased in the stroma of the uterus for PRP-
treated groups. It is noteworthy that especially in the LT-PRP
group, the amount of collagen fiber increased and became more
concentrated. It is thought that this is related to the CTGF which
is contained in the PRP. Uncontrolled increases in the amount of
connective tissue in the organs can disrupt the microenvironment
of the tissues. Uncontrolled increases in connective tissue can
lead to decreased flexibility of organs and thus to decreased
function of the organs [25]. The increase in the amount of
connective tissue in the organs due to CTGF may be the limiting
factor in repeated PRP applications.

In the literature, intra-abdominal PRP application is
reported to decrease adhesion formation and accelerate wound
healing [4]. Spartalis et al. [26] reported that intra-abdominal
PRP application would be inconvenient in patient groups
undergoing operations for malignancies. It is estimated that
growth factors in PRP can increase malignant cell formation and
occult metastases.

Limitations

This current study featured some limitations. Firstly,
prior to this study, there has been no data about the long-term
effects of PRP treatments for uterine and ovarian tissue.
Secondly, as the aim of the study was to investigate if PRP had
beneficial effects on the uterus and ovaries, only a single and
average dose of 1 ml/kg was examined. It would be better to
compare different doses of PRP to find the mean effective dose.
Thirdly, the study did not examine the follicle counts via
histopathology in the ovaries. Counting primordial, developing
and atretic follicles could enable us to show the effects of PRP
on ovarian tissue in more detail. Fourthly, the results of
experimental studies on animals should not be extrapolated to
humans. We think that more accurate information will be
possible in the future should more studies on this subject be
carried out.

Conclusion

As a result of our study, positive effects of PRP
application on the ovaries and endometrium are observed on
histological and hormonal levels. Since we applied a single dose
of PRP in our study, we observed that the positive effects of PRP
were more effective in a short time after the application and that
the effects of PRP application decreased in the long term. If PRP
application is to be preferred as a treatment, we think that
applying a cure at regular intervals instead of a single dose
application may have longer and permanent effects in terms of
treatment efficiency. This idea should be supported by further
research.
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Abstract

Aim: Air pollution affects many people globally and there are allegations and studies that it leads to serious health problems, such as
pulmonary thromboembolism. In this study, we investigated the possible relationship between air conditions and pulmonary
thromboembolism.

Methods: This study was carried out by archive scanning. Patients with acute dyspnea who were shown to have PE by contrast-enhanced
CT were included in the analysis. Patients with a history of trauma, malignancy, recent surgical intervention, or immobility were
excluded from the study. On the day of complaints, Particulate matter 10 (PM10), sulfur dioxide (SO,), air temperature and air pressure
values were obtained online from the relevant institution of Environment and Urban Ministry. These 215 patients’ data were then
evaluated statistically.

Results: Results suggest that the incidence of pulmonary embolism was higher on days when PM10 (P<0.001) and air pressure levels
were high (P<0.001). However, SO, and temperature were not directly associated with the frequency of pulmonary embolism (P=0.422,
P=0.778).

Conclusion: In light of this study, it can be said that air quality may have different consequences on human health. Elevated PM10 and
air pressure levels can affect the circulatory system negatively and aggravate thromboembolism.

Keywords: Particulate matter, PM10, SO,, Air pressure, Pulmonary thromboembolism, Air pollution

Oz

Amag: Hava kirliligi, diinyada pek c¢ok kisiyi etkiliyor ve pulmoner tromboembolizm gibi ciddi saglik sorunlarina yol agtigina dair
iddialar ve arastirmalar var. Bu galismada, hava kosullar1 ile pulmoner tromboembolizm arasindaki olas iliskiyi arastirdik.

Yontemler: Bu ¢aligma arsiv taramasiyla gergeklestirildi. Kontrastli BT ile PE oldugu gosterilen akut nefes darligi olan hastalar analize
dahil edildi. Travma, malignite, yakin zamanda cerrahi miidahale veya hareketsizlik 6ykiisii olan hastalar ¢alisma dis1 birakildi. Sikayet
giinli Cevre ve Sehircilik Bakanligi'nin ilgili kurumundan Partikiil madde 10 (PM10), kiikiirt dioksit (SO2), hava sicakligi ve hava
basinc1 degerleri online olarak alind1. Bu 215 hastanin verileri daha sonra istatistiksel olarak degerlendirildi.

Bulgular: Bulgular, pulmoner emboli insidansinin PM10 (P<0,001) ve hava basinci diizeylerinin yiiksek (P<0,001) oldugu giinlerde
daha yiiksek oldugunu gostermektedir. Ancak, SO2 ve sicaklik, pulmoner emboli siklig1 ile dogrudan iligkili degildi (P=0,422,
P=0,778).

Sonug: Bu ¢alismanin 1s13inda hava kalitesinin insan saglig tizerinde farkli sonuglari olabilecedi soylenebilir. Yiiksek PM10 ve hava
basinc1 seviyeleri dolagim sistemini olumsuz etkileyebilir ve tromboembolizme neden olabilir.

Anahtar kelimeler: Partikiil madde, PM10, SO,, Hava basinci, Pulmoner tromboembolizm, Hava kirliligi

2020;4(12):1201-1204.
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Introduction

Air pollution, a global problem that is common in
developing countries, can cause serious health problems.
According to the World Health Organization data, air pollution
causes 700000 premature births in the world every year [1]. It is
also reported as a risk factor for mortality and morbidity from
cardiovascular and cerebrovascular events [2]. One of the
possible mechanic pathways is enhanced thrombosis,
hypercoagulability, and vascular endothelial damage. In addition,
trauma, immobilization, and malignancy are among the risk
factors. Hypercoagulation is a hallmark of thromboembolism,
which can manifest as deep venous thrombosis (DVT) or
pulmonary embolism (PE). PE is one of the major sudden death
causes.

The idea that PM and DVT/PE may be related has
recently emerged and studies have shown that there is indeed an
interaction. Although studies are limited and some findings are
conflicting, there is growing evidence that air pollution is a risk
factor for cardiovascular and cerebrovascular events. Studies
have been conducted on the effects of meteorological and air
pollution parameters on the cardiovascular system and it is stated
that the risk of cardiovascular disease may vary depending on the
seasons [3]. It has also been reported that the incidence of PE
increases when weather conditions are poor or rainy [4], but
there is no consensus on this finding [5]. In this study, we
investigated whether air pollution, pressure, temperature, and PE
are related.

Materials and methods

Patients

After approval of local institutional of Evliya Celebi
Training and Research Hospital Ethical Committee (2017-
KAEK-86/05-37), the study was conducted by scanning the files
of 215 patients, including 97 females and 118 males. The
patients were selected among those admitted to the emergency
department or chest diseases clinic with sudden onset dyspnea
and diagnosed with acute PE by contrast-enhanced computed
tomography (C-CT) between January 2012 and March 2019. The
control group consisted of patients without PE, who applied with
the same complaints. Demographic characteristics of the patients
included in the study are listed in Table 1. Patients with a history
of PE, malignancy, immobility, hematologic disorders, and
recent trauma were excluded from the study. The history of the
patients’ complaints were recorded from the anamnesis.

Air quality parameters

PM10 and SO, values for the period of study were
available at www.havaizleme.gov.tr (National air quality
monitoring network). The air pressure and air temperature of
those days were obtained from www.mgm.gov.tr (General
Directorate of Meteorology). Air quality measurement takes
different parameters such as PM2.5, 03, NO2 and CO into
account. However, since only PM10 and SO, measurements
were performed regularly in the city where the study was
conducted, the study was carried out by considering these two
parameters only.

The effect of air pollution on the pulmonary circulation
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Statistical analysis

We used Statistical Package for the Social Sciences
(IBM SPSS Statistic Inc. version 21.0, Chicago, IL, USA) for
statistical analysis. Continuous and ordinal variables were
expressed as mean (standard deviation) and nominal variables
were expressed as frequency and percentage. Kolmogorov-
Smirnov test and Shapiro-Wilk tests of normality were used to
identify distribution of variables. Chi Square test was used to
compare two groups for nominal variables. Mann-Whitney U test
was used to compare two groups of non-normally distributed
continuous variables, while Student’s t test was used to compare
two groups of normally distributed continuous variables. The
relationship between the air pollutants and PE was evaluated by
binary logistic regression analysis. For all tests, a P-value of
<0.05 was considered statistically significant. Receiver-operating
characteristic (ROC) curve was applied for the prediction of PE
and the area under the curve was calculated for PM10 and air
pressure levels.

Results

Demographic characteristics of the patients are
presented in Table 1. A total of 215 patients in the PE (+) group
(54.8% male, mean age: 59.7 (6.3) years), and 150 patients in PE
(-) group (59.3 male, mean age: 60.2 (5.4) years) were evaluated.
Most patients in PE (+) group (66.8%) had concomitant deep
vein thrombosis (DVT) (P<0.001), and they were either active or
previous smokers (65.8%), which was a predisposing factor for
PE (P=0.014). The other parameters such as gender (P=0.189),
age (P=0.354), BMI (P=0.453), HT (P=0.181) and coronary
heart disease (P=0.190) were not related with PE.

Air quality had a remarkable effect on PE development.
PM10 levels were higher in the PE (+) group (P<0.001), and air
pressure levels were significantly different between the two
groups (P<0.001), while SO, and air temperature levels were
similar (P=0.422, P=0.778 respectively) (Table 2).

Table 1: Demographic features of the patients

PE (+) (n=215)  PE (-) (n=150)  P-value
Male (%) 54,8 59,3 0.189"
Age 59.7 (6.3) 60.2 (5.4) 0.354%
BMI (kg/m?) mean (SD) 25.6 (7.4) 26.4 (4.6) 0.453°
Hypertension (%) 36.7 29.5 0.181"
Coronary Heart Disease (%) 23.8 17.6 0.190
Deep Venous Thrombosis (%) | 66.8 10.2 <0.001"
Smoking (%)
Current or in the past 65.8 52.5 0.014"

* Pearson Chi- Square, * Student’s t test, *Mann-Whitney U test

Table 2: Air quality and the other parameters for study groups

PE(-)group PE (+)group P-value”
n=150 n=215
PM 10 78.36 (2.82 100.64 (2.65  <0.001*
SO2 9.79 (0.74 11.43(0.78 0.422
Air Pressure 902.55 (0.45 905.15(0.34  <0.001*
Air Temperature | 17.038 (0.93  17.27 (0.79 0.778

PM10: Particulate matter 10, SO2: Sulphur dioxide, * Mann Whitney U test

Logistic regression analysis performed for air pollutants
showed that the incidence of PE was correlated with PM10
(P<0.001, OR [Odds Ratio]: 1.022, 95% CI [Confidence
interval]: 1.012-1.032) and air pressure (P=0.009, OR:1.147, CI:
1.032-1.272), and was not correlated with SO, (P=0.908,
OR:1.002, CI: 0.971-1.034) and air temperature (P=0.629,
OR:992, CI: 0.961-1.025) (Table 3).
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Table 3: Binary Logistic regression analysis to identify predictors of PE
Variables P-value  Exp(B) 95% ClI
Odds Ratio  Lower Upper
PM10 <0.001  1.022 1.012-1.032
SO2 0.908 1.002 0.971-1.034
Air Pressure 0.009 1.147 1.035-1.272
Air Temperature | 0.629 992 0.961 — 1.025

ROC curve analysis determined a cut-off level of 84.5
for PM10 (Area under the curve (AUC): 0.668, 95% CI: 0.613-
723, Long rank P<0.001, 64.2% sensitivity and 61.3%
specificity) (Figure 1) and 903.5 for air pressure (AUC: 0.670,
95% CI: 0.614-725, Long rank P<0.001, 64.2% sensitivity and
63.3% specificity) (Figure 2) for predicting PE.

ROC Curve

Sensitivity

T T T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are praduced by ties.
Figure 1: ROC Curve for PM10 and Pulmonary embolism

ROC Curve

Sensitivity

T T T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties

Figure 2: ROC Curve for Air Pressure and Pulmonary embolism

Discussion

The National Morbidity, Mortality and Air Pollution
study, which examines the impact of air pollution on health,
showed that air pollution above 20-pg / m® increases the risk of
cardiovascular disease [6]. In another study involving 691
patients, air pollution increased myocardial infarction risk [7].
Myocardial infarction is the secondary systemic effect of
pollutants. After pollutant inhalation, pulmonary inflammation
occurs first. After translocation of the polluting agent from the
lung to blood, secondary systemic effects, such as myocardial
infarction, are observed.

Only PM10 and SO2 values could be measured by the
National Air Monitoring Center in Kiitahya. According to our
study, the short-term exposure to an elevated level of air
pollutants is a risk factor for PE. Therefore, our study involved
these two pollutants. However, carbon monoxide, nitrogen
dioxide and sulfur dioxide are also reported to cause air pollution
and cardiovascular events [8,9]. This is the major lack of this
study.

The effect of air pollution on the pulmonary circulation
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The air pressure is 1013 mbar at sea level, and values
greater than 1013 mbar indicate high pressure. The source of the
air pressure is atmospheric gas density, and it decreases with
altitude increase. Changes in air temperature and climate affect
gas density, causing changes in average air pressure. In the
literature, fatal PE cases have also been reported in air pressure
changes [10,11]. Kiitahya air pressure values for the days
included in the study ranged from 894 to 918 mbar (904 (0.25)).
In our study, the mean air pressure was significantly higher in the
PE (+) group,
There are studies indicating that PE frequency increases in cold
weather [11,12]. This may be due to exposure to higher
concentrations of N,O and O; in cold weather because of
decreased gas expansion [12]. However, there are also arguments
suggesting that cardiovascular diseases are more common in hot
weather [13]. This is a result of dehydration and increased blood
viscosity [1]. In our study, the mean air temperature was 17.1°C
(0.6) with no significant differences between the groups. The air
is also more polluted due to the fuel used for heating in winter.
Although higher incidences of PE were reported during winter,
there is no consensus in the literature regarding the relationship
between air temperature and PE. We also could not detect any
relationship between temperature and PE.

Although SO, is one of the basic air pollutants [14,15],
there are limited series showing the association between SO, and
PE. A few studies reported that SO, was positively correlated
with serious cardiovascular disease [16,17,18]. The values
measured on the days included in the study were normal. The
fact this study was not conducted in an industrial city and the
lack of thermal power plants have enabled SO, values to remain
at normal levels. Consequently, there was no significant
relationship between PE and SO..

Ambient PM is named according to particle size.
Particles between 2.5ug-10pg are called PM10. In various
studies, it is stated that especially <2.5ug PMs are more toxic,
cause increased inflammatory response and platelet activation
and are therefore more dangerous [19,20]. In addition, PM's
sympathetic system activation, inflammatory and
vasoconstrictive effects begin within the first 12 hours, which
later increase coagulation [21]. In our study, PM2.5 was not
measured, and our analysis was limited to PM10, which is also
one of the main pollutants used in air quality measurement.
Diseases caused by high levels of PM10 have been extensively
studied in the literature, especially its negative impact on the
cardiovascular system [22-24]. In our research, we found that
PM10 values significantly correlated with the number of PE
cases. Thus, we can easily state that air pollution causes PE.

Limitation

This study was conducted by examining the data of an
uncrowded city. Larger studies involving different cities may
yield clearer results.

Conclusion

Our study identified that elevated air pollutants are risk
factors for PE. Elevated PM10 levels and high air pressure are
correlated with acute PE cases. It will be useful to be aware of
this relationship and take measures, especially in industrial cities.
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Abstract

Aim: Lateral condyle fractures (LCF) of the humerus are the second most common (10-20%) after supracondylar fractures in childhood.
Many methods have been described in the literature for their treatment, but a gold standard method has not been proposed. In this study,
we aimed to compare the radiological results and complications of 2 different fixation methods (parallel or divergent) with K-wire in
treatment.

Methods: Patients under 18 years of age who were operated in our hospital due to humeral LCF between January 2014 and January 2020
were included in this retrospective cohort study. They were divided into Group 1 (fixed with parallel K-wire) and Group 2 (fixed with
divergent K-wire). The age, and gender of the patients were noted, and side, type of fracture, type of treatment, radiological union times,
nonunion or delayed union, fishtail deformity, excessive growth of the lateral condyle (spur) and avascular necrosis were evaluated
using plain radiographs.

Results: The mean age of 41 patients included in the study were 4.69 years, there were 28 males and 13 females. The most common type
of fracture was Weiss type 2 (n=23). The most common complication was lateral overgrowth (spur) (n=7). There was no significant
difference between the radiological union times and the number of complications in both groups (P=0.079, P=0.56 respectively).
Conclusion: Both methods used in LCF fractures yielded satisfactory results. Avascular necrosis rates are high in the treatment of type 3
fractures, in which strict follow-up is important.

Keywords: Lateral condyle, Fracture, Humerus, Lateral spur, Child

Oz

Amag: Cocukluk ¢aginda humerusun lateral kondil kiriklar1 (LKK), suprakondiler kiriklardan sonra en sik (%10-20) ikinci siradadur.
Literatiirde bu kiriklarin tedavisi igin birgok ydntem tanimlanmustir, ancak altin standart bir yontem Onerilmemistir. Bu ¢alismada,
tedavide K-teli ile 2 farkli fiksasyon yonteminin (parallel veya diverjan) radyolojik sonuglarini ve komplikasyonlarini karsilagtirmay:
amagladik

Yontemler: Ocak 2014-Ocak 2020 tarihleri arasinda hastanemize humerus LKK nedeniyle bagvuran ve 18 yas alt1 olan gocuk hastalar
bu retrospektif kohort ¢alismaya dahil edildi. Calimaya dahil edilen hastalarimizin tamami LKK nedeniyle ameliyat edilen 18 yas alt1
¢ocuklardan olustu. Hastalar Grup 1; paralel K-teli ile sabitlenmis ve Grup 2; diverjan K-teli ile sabitlendi. Her iki grupta yas, cinsiyet,
taraf, kirik tipi, tedavi tipi, radyolojik kaynama siireleri, kaynamama veya gecikmis kaynama, fishtail deformitesi, lateral kondilde asir1
biiyiime ve avaskiiler nekroz olan hastalar direk radyografiler kullanilarak degerlendirildi.

Bulgular: Caligmaya dahil edilen 41 hastanin yas ortalamasi 4,69 yil, 28'i erkek, 13'i kadindi. En sik goriilen kirik tipi Weiss tip 2 idi
(23 hasta). En sik goriilen komplikasyon 7 hastada lateral asiri biiylimeydi. Her iki grupta da radyolojik kaynama siireleri ile
komplikasyon sayisi arasinda istatistiksel olarak anlamli bir fark yoktu (sirasiyla P=0,079, P=0,56).

Sonug: LKK kiriklarinda uygulanan 2 farkli yontemin her ikisi de tatmin edicidir. Tip 3 kiriklarin tedavisinde avaskiiler nekroz oranlari
yiiksektir ve bu kiriklar da siki takip 6nemlidir.

Anahtar kelimeler: Lateral kondil, Kirik, Humerus, Lateral spur, Cocuk

pediatric lateral condyle fractures. J Surg Med. 2020;4(12):1205-1208.
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Introduction

Pediatric humerus LCFs are rare, and account for
approximately 10-20% of all childhood elbow fractures. They
usually occur because of forcing the extended arm to varus due
to falling from height [1,2]. Displaced fractures require open
reduction and internal fixation for anatomic reduction of the
intra-articular component. While internal fixation is usually
achieved with K-wires in young children, compression screws
can be used in older children [3,4]. Although different treatment
methods have been defined depending on the degree of fracture
[5], the treatment of nondisplaced or minimally displaced
fractures is still controversial [6,7]. The most widely used
classification system for LCF is the Milch classification system.
However, it has been reported that this classification does not
predict the treatment results [8,9]. Weiss et al. described a new
classification system for these fractures in 2009, in which,
considering the displacement of the fracture, the complication
rates of the treatment are specified in more detail [8]. In our
study, the radiological union times, and complications of 2
different surgical methods (fixation with 2 parallel K-wires and
divergent 2 K-wires) were compared using the Weiss
classification.

Materials and methods

The pediatric LCF patients, who applied to our clinic
between January 2014 and January 2020, were included in the
study. The study started after obtaining the approval of the local
ethics committee of our university on 18/09/2020 with the
number 2020 / 06-02. The data was collected from the
automation recording system of our hospital. Pediatric patients
under 18 years of age who were operated for lateral condyle
fractures and whose latest data were available were included in
the study. Patients with distal humerus fractures and open
fractures were excluded. After the implementation of these
criteria, 41 patients whose information were available and met
the inclusion criteria were evaluated. Standard antero-posterior
(AP), lateral and oblique radiographs of all patients were
examined. All preoperative fractures were classified according to
the Weiss classification (Figure 1).

Type 1

Type 2 Type 3

Figure 1: Weiss classification

The Weiss classification, used for lateral humeral
condyle fractures, is based on the degree of displacement
measured from the elbow:

. Type 1: <2 mm displacement
. Type 2: 2-4 mm displacement
. Type 3: >4 mm displacement
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All patients were administered general anesthesia, and a
tourniquet was placed above the elbow. The plane between the
brachioradialis and the triceps was determined laterally. The
extensor communis muscle was partially released to view the
joint surface. After the joint surface was anatomically restored, it
was fixed with parallel K-wires (Figure 2) and divergent K-wires
(Figure 3). In both groups, K-wires were left exposed from the
skin and the long arm was splinted. Patients were called for
clinical and radiological controls once a week. K-wires were
removed 4-6 weeks later in patients with radiographic union.
Age, gender, side, type of fracture, treatment modality, duration
of radiological union and complications of both groups were
evaluated. Nonunion or delayed union, fishtail deformity, and
excessive growth of the lateral condyle (spur) were evaluated as
complications using direct radiographs. Patients whose treatment
was completed with conservative methods and patients who were
followed up were excluded from the study.

Figure 2: Postoperative radiographic image of Figure 3: Postoperative radiographic image
a patient who underwent the parallel K-wire Of a patient who underwent the divergent K-
method wire method

Statistical analysis

SPSS 21 (IBM Corp., Armonk, NY, USA) package
program was used to analyze the data obtained in the study.
Differences and normal values between both groups were
measured using Student's t-test. Numerical data were expressed
as mean (SD) and categorical data were expressed as
percentages. Chi-square test or Fisher's exact test was used in the
analysis of categorical data. Values of P<0.05 were considered
statistically significant.

Results

Among 41 patients included in the study (Group 1, n=23
and Group 2, n=18), 28 were males and 13 were females. Their
mean age was 4.69 years, 19 had right elbow fractures, and 22
patients had left elbow fractures. Detailed demographic data of
our patients are presented in Table 1.

Lateral condyle fractures of the humerus were more
common in males and more fractures occurred in the left
extremity. Union occurred insignificantly earlier in the group
who underwent parallel K-wire (P=0.79). Radiologically, Weiss
fracture classification was performed for all LCF patients, and
the type of intervention for fractures is presented in Table 2.

Type 2 fractures are the most common (n=23, 56%),
and the least common was type 1 fractures. The radiological
complications of our study are given in Table 3.
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Table 1: Demographic data of our patient
Group 1 Group 2 P-value
Fixation with Fixation with
parallel 2 K-wire  divergent 2 K-wire
Gender
Male(%) 15 (53.6) 13 (46.4) 0.066
Female(%) 3(23.1) 10 (76.9)
Side
Right (%) 7(36.8) 12 (63.2) 0.298
Left(%) 11(50) 11(50)
Complication developed (%) 5(41.7) 7 (58.3) 0.566
Average Age (SD) 4.21(1.9) 5.17 (1.8) 0.004
Radiological union time (weeks) 5.05 (1.5) 5.34 (0.9) 0.079
(SD)

SD: Standard deviation
Table 2: Distribution of patients according to the Weiss classification

Weiss Type | Group 1 Group 2 Total
Fixation with Fixation with
parallel 2 K-wire  divergent 2 K-wire
Typel 1 3 4
Type 2 10 13 23
Type 3 7 7 14
Table 3: Radiological complication
Group 1 Group 2 Total
Fixation with Fixation with
parallel 2 K-wire  divergent 2 K-wire
Lateral overgrowth (Spur) | 3 (16.6%) 4 (17.3%) 7 (17.07%)
Non-union 1(5.5%) 1 (4.3%) 1(2.4%)
Avascular necrosis 1(5.5%) 1(4.3%) 2 (4.8%)
Fishtail deformity 0 1 (4.3%) 1(2.4%)

Three (16.6%) of 18 patients in group 1 had lateral spur,
1 (5.5%) had nonunion and 1 (5.5%) patient had avascular
necrosis. In group 2, 4 (17.3%) of 23 patients had lateral spur, 1
(4.3%) had nonunion, 1 (4.3%) developed fishtail deformity and
1 (4.3%) patient had avascular necrosis.

Discussion

Although conservative treatment is recommended in
pediatric humerus LCFs, the course of nondisplaced or
minimally displaced fractures cannot be predicted. Later
displacement of non-displaced fractures occurs in as many as 11-
42%. Determining the fracture fragment by mobilizing the soft
tissues in subsequent surgical procedures has been reported to
cause necrosis. These are some researchers suggesting closed
reduction with percutaneous nailing for minimally displaced
fractures [10-12]. In the treatment of these fractures, surgical
treatment is preferred in patients with a displacement of more
than 2 mm to prevent significant complications such as malunion
and nonunion [13]. In our clinic, surgical treatment is performed
in all Type 2 and Type 3 fractures based on Weiss classification
in pediatric LCFs, while Type 1 fractures are followed up closely
for the reasons mentioned above. Weekly radiographic controls
are performed, and the parents are informed that fracture
displacement may occur. In our study, four patients with
nondisplaced fractures (Weiss type 1) who were followed up
with a long arm cast were provided surgical treatment in the
early period and healed without complications. Three of these
patients were fixed with divergent K-wires and 1 was fixed with
parallel K-wires. In a study conducted by Pirker et al.,
displacement developed in the fracture line in 9.8% of the cases
treated conservatively with plaster in minimally displaced
condyle fractures [14].

After pediatric humerus LCF, complications such as
lateral spur formation, nonunion, avascular necrosis of the
capitellum, cessation of physis growth or excessive stimulation
of physis can be observed [15]. Considering the complications
that occurred at the end of our study, the most common was
lateral spur in 7 cases. Lateral spur developed in 3 cases in group

Comparison of two different methods in lateral condyle fractures
V'S

JOSAM ¢

1 and in 4 cases in group 2. The etiology of lateral spur
formation after humerus lateral condyle fractures in children has
not been fully elucidated. However, it has been stated that
reasons such as insufficient reduction, physical stimulation of the
lateral condyle and periosteal flap caused by the fracture
fragment may play a role in the formation of lateral spur after
these fractures [16,17].

In their study, Pribaz et al. [18] found that the initial
fracture displacement degree was related to the degree of the
spur, which did not affect the range of motion of the elbow joint.
As a result of the study, we did not perform any additional
surgical interventions in our 7 cases of lateral spur in both
groups. One of the major complications of lateral humeral
condyle fractures in children is avascular necrosis. It has been
reported that the protection of the soft tissue in the lateral
condyle fragment is important in reducing the possibility of
avascular necrosis [19]. Both AVN cases we encountered in our
study underwent traditional bonesetter intervention and presented
3 weeks after the fracture. Roye et al. [20] reported that they
treated 4 LCF cases without AVN, who presented 8 weeks later.
Gaur et al. [21] reported that in a study of 15 patients in which
they performed open reduction and internal fixation, a more
appropriate reduction was achieved with the Z-plasty they
performed in the origin of the extensor communis muscle, and
that these patients had almost complete union without AVN. In a
study conducted by Shimada et al. [22] on 16 children with LCF,
they reported AVN in only one child who had been operated
twice before. In our study, the soft tissues of the posterior
capitellum were preserved using a lateral approach, and thus the
possibility of AVN development was reduced.

In a large-scale review in the literature, it was reported
that nonunion is a rare complication in pediatric humeral LCFs
and this rate is 1.4%. The absence of callus in the fracture
fragment for 8 weeks can be considered nonunion. It has been
reported that the most important risk factor for nonunion is type
3 fractures, and this complication has been overcome by fixing
the fracture fragment with a threaded screw [23]. Nonunions
were detected in 2 of 41 patients included in our study. There
were cases of nonunion in 2 patients (4.8%), one in each group
of 41 patients in both groups.

There are only a few studies in the literature about the
superiority of parallel K-wire and divergent K-wire to one
another. Although the clinical significance of joint surface
reduction is well known, the ideal pinning technique has not
been covered in the literature. Two or three K-wires placed
parallelly or divergently were compared in terms of union and
functional results in 2 previous studies on this subject [24, 25].
Bloom et al. proposed that 2 K-wires sent divergently at an angle
of 60 degrees constitute the most effective method of fixation. In
addition, in this biomechanical study, they reported loss of
reduction in the fracture line because of the valgus test in
fractures treated with 2 parallel K-wires [26]. Blasier [27]
defined the potential for reduction loss in the fracture line of
parallel 2 K-wire application.

Limitations

The main limitations of our study include its
retrospective nature and that the elbow joint range of motion was
not measured. However, since our study was based on
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radiological results, functional results were not considered.
Failure to evaluate varus and valgus angulations in the elbow
joint after LCF can be considered a limitation.

Conclusion

In our study, no reduction loss was experienced in either
method. In this study in which radiological results and
complications in the treatment of pediatric LCF with 2 different
methods were performed in a tertiary health center, one method
was not superior to the other, and satisfactory results were
obtained in both. In our clinic, it can be said that there is a
tendency towards performing divergent two K-wires, at about 60
degrees to each other. Regardless of the treatment method, it is
important to define the fracture well, to ensure fixation with
percutaneous methods surgically, and to protect the posterior
structures in incisions to be made. Avascular necrosis rates are
high in the treatment of type 3 fractures, and strict follow-up, as
well as informing the parents about these fractures are extremely
important.
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Abstract

Aim: The aim of this study was to investigate the efficacy of the ultrafiltration (UF) in adult patients undergoing open-heart surgery with
cardiopulmonary bypass (CPB) by evaluating the neutrophil to lymphocyte ratio (NLR).

Methods: A retrospective case-control study was conducted on 288 adult patients who underwent CPB in a University hospital from
January 2016 to December 2018. The study groups were composed of a control group (n=116) of patients who underwent surgery
without UF and the study group (n=172) of patients who underwent surgery with UF. All perioperative clinical data, including
neutrophil, lymphocyte and platelet count, BUN, creatinine, and C-reactive protein (CRP) values were collected. The efficacy of UF and
its association with NLR, neutrophil, lymphocyte and platelet count, postoperative bleeding, extubation time, duration of intensive care
unit (ICU) stay and in-hospital stay were analyzed.

Results: Neutrophil count, NLR and CRP significantly increased post-operatively compared to pre-operative values (P<0.05). The
increased post-operative levels of NLR and decreased platelet counts were significantly associated with UF (P<0.05). Multivariate
linear regression analysis revealed that elevated NLR was significantly and independently associated with UF.

Conclusion: UF followed by CPB in adult patients undergoing cardiac surgery was associated with increased post-operative NLR and
low platelet counts, which nonetheless, were not associated with postoperative complications. UF should be chosen only for selective
patients with low hematocrit and should not be chosen to attenuate whole body inflammatory response after CPB in adult cardiac
surgery patients.

Keywords: Adult patients, Cardiopulmonary bypass, Ultrafiltration, Neutrophil lymphocyte ratio, Platelet, Inflammation

Oz

Amag: Bu ¢alismanin amaci, nétrofil / lenfosit oranint (NLO) degerlendirerek, kardiyopulmoner baypas (CPB) ile agik kalp cerrahisi
gegiren yetigkin hastalarda ultrafiltrasyonun (UF) etkinligini arastirmaktir.

Yontemler: Ocak 2016'dan Aralik 2018'e kadar bir Universite hastanesinde CPB uygulanan 288 yetiskin hasta {izerinde retrospektif bir
kohort ¢aligmas1 yapilmustir. Nétrofil, lenfosit ve trombosit sayisi, BUN, kreatinin ve C-reaktif protein (CRP) dahil olmak iizere tim
perioperatif klinik veriler geriye doniik olarak toplandi. UF'nin etkinligi ve NLO, nétrofil, lenfosit ve trombosit sayisi, postoperatif
kanama, ekstiibasyon siiresi, yogun bakim iinitesinde (YBU) kalus siiresi ve hastanede kalis siiresi ile iligkisi analiz edildi.

Bulgular: Notrofil sayisi, NLO ve CRP ameliyat oncesi degerlere gore ameliyat sonras1 anlamli olarak artt1 (P<0,05). Ameliyat sonrasi
artan NLO seviyeleri ve azalmug trombosit sayilart UF ile anlamli olarak iliskili idi (P<0,05). Cok degiskenli dogrusal regresyon analizi,
yiikselmis NLR’nin UF ile anlamli ve bagimsiz olarak iligkili oldugunu ortaya ¢ikarmustir.

Sonug: Ag¢ik kalp cerrahisi uygulanan yetigkin hastalarda UF uygulamalari, artmis postoperatif NLO ve diisiik trombosit sayilari ile
iligkiliydi, ancak yine de postoperatif komplikasyonlarla iligkili degildi. UF, yalnizca diisiik hematokriti olan segici hastalar i¢in
segilmeli ve yetiskin kalp cerrahisi hastalarinda CPB'den sonra tiim viicut enflamatuar yanitini hafifletmek i¢in se¢ilmemelidir.

Anahtar kelimeler: Eriskin hasta, Kardiyo-pulmoner baypas, Ultrafiltrasyon, Nétrofil lenfosit orani, Trombosit, Enflamasyon

patients with increased neutrophil to lymphocyte ratio. J Surg Med. 2020;4(12):1209-1214.
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Introduction

Previous studies have demonstrated that material
dependent factors, such as exposure of blood to artificial
surfaces, and condition, patient, and prevalent disease-dependent
factors, such as surgical trauma, ischemia-reperfusion to the
organs, changes in body temperature, and release of endotoxins
inevitably affect the outcomes of cardiopulmonary bypass
(CPB). The activation of a complex inflammatory response,
including complement activation, release of cytokines, leukocyte
activation along with the expression of adhesion molecules, and
the production of oxygen-free radicals, arachidonic acid
metabolites, platelet-activating factor, nitric oxide, and
endothelin  have been well demonstrated [1-3]. These
inflammatory reactions, which are invoked at the beginning of
the surgery, may contribute to the development of postoperative
complications including respiratory failure, renal dysfunction,
bleeding disorders, neurological dysfunction, altered liver
function and ultimately, multiple organ failure [2,4].

Several studies have demonstrated a relationship
between over-production of inflammatory mediators, fluid
accumulation to the third space of the body and/or vital organs
and postoperative complications in adult patients after on-pump
cardiac surgery [1-4].

The theory of ultrafiltration (UF) involves the retention
of solutes of high molecular weight when the excess fluid and
low molecular weight solutes such as inflammatory mediators in
the blood stream are forced under hydraulic pressure through a
membrane of a very fine pore size, typically between 0.001 and
0.1 um [5-6]. Although several studies have indicated a high rate
of favorable outcomes when UF was performed during CPB in
cardiac surgery, some studies suggested that the long duration
needed to carry out UF and UF related technical and material
causes may augment the adverse effects of CPB [1-4].

Systemic inflammation during CPB is triggered by
neutrophil activation, which can be monitored by a novel
biomarker, the neutrophil to lymphocyte ratio (NLR) [7]. A high
NLR has been associated with poor prognosis in many
cardiovascular diseases [8]. Besides, recent studies suggest that
increased perioperative NLR is related to poor outcomes in adult
cardiac surgery patients [9]. However, NLR has not been studied
well exclusively in adult patients undergoing on-pump cardiac
surgery along with UF. Therefore, the objective of the present
study was to examine the association of NLR levels with clinical
outcomes in adult patients undergoing on-pump cardiac surgery
with UF.

Materials and methods

Study design, population, and patients

288 adult patients undergoing cardiac surgery requiring
CPB from January 2016 to December 2018 were included in this
retrospective study (Van Yuzuncu Yil University Medical
Faculty, Ethical committee approval reference number: 2020/03-
31, 22/05/2020). The inclusion criteria of this study were as
follows: Being between 18 and 72 years of age and undergoing
cardiac surgery requiring CPB. Exclusion criteria of this study
included pediatric cardiac surgery, age greater than 80 years,
emergency surgery, previously diagnosed chronic renal or
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hepatic insufficiency, malignancy, systemic inflammatory
disease, a history of cardiac surgery and failure to obtain patient
data necessary for the study. The study groups were composed of
a control group (n=116) of patients who underwent surgery
without UF and the study group (n=172) of patients who
underwent surgery with UF.

Anesthesia and management of CPB

Anesthesia and management of CPB were performed
using standard techniques. Briefly, anesthesia and endotracheal
intubation was performed after an intravenous injection of
fentanyl (5 pg/kg), cisatracurium (0.15 mg/kg), propofol (3
mg/kg), and midazolam (0.05 mg/kg). For continuation of
anesthesia, propofol (8 mg/kg/h), cisatracurium (2 pg/kg/min),
and sevoflurane (1-3%) were used. Methylprednisolone (1
mg/kg) and cefazolin sodium (1000 mg) were used before skin
incision as a routine surgery technique. None of the patients
received intraoperative steroids.

The extracorporeal circuit included a membrane oxy-
genator (Affinity Fusion® oxygenator, Medtronic Inc.,
Minneapolis MN) and a roller pump system (Sorin C5, Sorin
Group, Miinchen, Germany) equipped with a heat exchanger
(Stockert®, Sorin Group, Miinchen, Germany). The circuit was
primed with 500 ml of crystalloid solution (Laktatl
Ringer Soliisyonu®, Polifarma Ilac San.ve Tic. A.S. Ankara,
Turkey), 500 ml of colloid solution (Voluven®, Fresenius
Medical Care AG, Bad Homburg, Germany) and 250 ml of 20%
mannitol (20% Mannitol®, Polifarma Ilac San.ve Tic. A.S.
Ankara, Turkey) according to institutional standards. Heparin
(Nevparin®, Mustafa Nevzat Ilac Sanayii A.S. Gayrettepe,
Istanbul, Turkey) was administered repetitively to maintain an
activated clotting time (ACT) of greater than 400 s. During CPB,
non—pulsatile flow was maintained at 2.6-3 I/min/m? and the
mean arterial blood pressure was maintained at 50-70 mmHg by
the addition of norepinephrine (Arterenol®, Sanofi-Aventis
GmbH, Hoechst, Germany). Myocardial protection was achieved
with cold blood cardioplegia (4-8°C).

The prime used in the CPB circuit consisted of Ringer's
acetate solution, 20% mannitol, 5% sodium bicarbonate and
heparin. Blood HCT was diluted to 24-28% during CPB. The
body was cooled to a target esophageal temperature of 18 to
37°C, considered moderate / mild / deep hypothermia. Once the
surgery was completed, the patients were warmed and weaned
from CPB. To reverse the anticoagulant effects of heparin,
protamine sulfate (Promin, VEM Ilac San.ve Tic. A.S. Cankaya,
Ankara, Turkey) was administered, guided by the ACT.

Indicators for UF were hypervolemia, hyperpotassemia,
dilution of hematocrit levels and lowering the inflammatory
mediators after a long duration of CPB. UF (Adult
Hemofiltration Package, Sasan llac San.ve Tic. A.S. Ankara,
Turkey) was initiated while the patient was being warmed using
a filtration pressure of 150 - 250 mmHg at a filtration rate of 10
to 15 mL/min. The filtration membrane pressure was increased to
350 - 450 mm Hg by the end of CPB and during residual blood
UF with a filtration rate of 40 to 75 mL/min. The duration of UF
was maintained for at least 20- 30 minutes, unless mean blood
pressure decreased to 50-60 mm Hg.
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Data collection

The hospital patient database system was used to obtain
pre-operative and post-operative levels of neutrophils,
lymphocytes and platelet counts, urea, creatinine and CRP. NLR
was calculated based on the data collated. Clinical observation
data were obtained from medical and nursing records of the
patient.

Statistical analysis

Categorical and numerical data are expressed asn
(%) and mean (SD), respectively. Post-operative neutrophil and
lymphocytes counts, NLR and CRP were compared with the pre-
operative counts using the repeated measures test and between
group analysis were compared with ANOVA. Spearman rank
correlation coefficients were used to assess the association
between neutrophil counts, NLR, CRP and continuous clinical
outcomes. Multivariate linear regression was used to further
examine the relationship between post-operative neutrophil
counts, NLR and CRP and clinical outcome variables, including
extubation time, postoperative bleeding, the duration of the ICU
stay, and length of hospital stay. The significance level was
defined as a P<0.05. All statistical analyses were performed with
SPSS 21.0 (SPSS Inc., Chicago, IL).

Results

During the study period (January 2016 to December
2018), 288 patients who underwent CPB (Ultrafiltration n= 172,
44.8% female, control n= 116, 36.2% female) were included in
the final analysis. The procedures that 288 study participants
underwent comprised of coronary artery bypass surgery (CABG,
UF =41.9%, control= 73.3%), mitral valve replacement (MVR,
UF =25.6%, control= 13.8%), aortic valve replacement (AVR,
UF =7.6%, control= 1.7%), atrial septal defect (ASD, UF =2.9%,
control= 5.2%), ventricular septal defect (VSD, UF =0.6%,
control= 0.9%), aorta aneurism (UF =3.5%, control= 0.9%),
aorta dissection (UF =8.7%, control= 0.9%), multiple valve
replacement (UF =4.7%, control= 2.6%), and CABG with valve
replacement (UF =4.8%, control= 0.9%) (Table 1).

The median age and body mass index of the UF and
control groups were 57 (15) vs 57 (13) years (P=0.926) and 27.1
(2.94) vs 27.53 (3.85) kg/m? (P=0.483), respectively. The mean
duration of cross clamp and CPB in UF vs control groups were
72.67 (33.48) vs 57.54 (25.71) (P< 0.001) and 112.37 (45.48) vs
90.72 (31.55) (P<0.001) minutes, respectively. The mean filtrate
volume was 880 (800) ml (ranging from 50 to 2800 ml). The
study demographics, preoperative characteristics and operative
features of the entire study are presented in Table 1.

The data showed that post-operative neutrophil counts
and NLR were significantly higher compared to their respective
pre-operative levels in the UF group (Table 2, P<0.001 and
P<0.001, respectively) and also were significantly higher
compared to the control group (Figure 1A and 1C, P<0.001).
Inversely, post-operative lymphocyte and platelet counts were
significantly lower compared to their respective pre-operative
levels in the UF group (Table 2, P<0.001 for all comparisons)
and also were significantly lower compared to the control group
(Figure 1B, 2D, P<0.001 for all comparisons). The post-
operative platelet counts remained low after the 5™ postoperative
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day in the UF group, while the same was raised to preoperative
levels in the control group at postoperative 5" day (Table 2).

Table 1: Demographic and preoperative features of patients with UF (n=172) and controls
(n=116) participating in the study

Ultrafiltration Controls P-
(n=172) (n=116) value
Age (year) (SD) 57 (15) 57 (13) 0.926
Gender, Woman (%) 44.8 36.2 0.180
Body mass index (kg/m?) (SD) 27.1(2.94) 27.53 (3.85) 0.483
Procedure (%) CABG 41.9 73.3 none
MVR 25.6 13.8
AVR 7.6 17
VSD Closure 0.6 0.9
ASD Closure 29 5.2
Aorta aneurism 35 0.9
Aorta dissection 8.7 0.9
Multiple valve surgery 4.7 2.6
Valve and bypass surgery | 4.8 0.9
Operation Deep 8.7 0.9 <0.001
temperature Cold 34.3 16.4
classification Moderate 57.0 82.8
(C°) Warm 0 0
Cross clamp duration (minutes) (SD) 72.67 (33.48) 57.54 (25.71)  <0.001
CPB duration (minutes) (SD) 112.37 90.72 (31.55)  <0.001
(45.48)
Ringer lactate volume in prime (ml) (SD) 485 (60) 484 (54) 0.872
Mannitol volume in prime (ml) (SD) 103 (25) 102 (10) 0.765
Colloidal fluid volume in prime (ml) (SD) 433 (109) 426 (99) 0.625
FFP suspension usage in prime (%) 11 0 <0.001
Erythrocyte suspension usage in prime (%) 49.4 24.1 <0.001
Total filtrate volume (ml) (SD) 880 (800) 0 none
Rest of the prime after operation (ml) (SD) 111 (112) 70 (95) 0.002
Postoperative drainage volume (ml) (SD) 716 (386) 725 (438) 0.854

Data are expressed as mean [Standard Deviation (SD)] or %. The Wilcoxon rank-sum test was used for
continuous variables, and the Fisher exact test was used for categorical variables in univariate analysis.
P<0.05 was considered as significant. ASD: Atrial Septal Defect, AVR: Aorta Valve Replacement, CABG:
Coronary Artery Bypass Grafting, FFP: Fresh Frozen Plasma, MVR: Mitral Valve Replacement, VSD:
Ventricular Septal Defect

Table 2: Within group analysis of the study groups [UF (n=172) and controls (n=116)]

Preoperative  Postoperative  Postoperative ~ P-value
(T1) 24th Hours 5th Days (T3)
(T2)
Neutrophil Ultrafiltration 6.29 (3419 10.75(4.21)*  7.97 (4.31) <0.001
count (10°1)  Control 5.73(2.81) 9.26 (2.78)* 5.91 (2.13) <0.001
Lymphocyte Ultrafiltration 1.96 (0.89)  1.04 (0.97)* 1.39 (0.74)**  <0.001
count (10°1)  Control 2.08(0.93)  1.01(1.33)* 1.70 (0.71) <0.001
Neutrophile /  Ultrafiltration 3.99 (3.43)  15.27 (10.47)* 7.6 (5.96)** <0.001
lymphocyte Control 3.41(2.4) 13.85(7.84)*  4.20 (3.26) <0.001
ratio
Urea (mg/dl)  Ultrafiltration 42.95 44.56 (20.24)  45.38 (23.23)  0.597
(20.42)
Control 42.98 46.08 (20.71)  42.91(18.53) 0.004
(20.01)
Creatinine Ultrafiltration 0.97 (0.64)  1.02 (0.79) 0.98 (0.72) 0.008
(mg/dl) Control 1.06 (0.88)  1.15(0.99) 0.98 (0.96) <0.001
C-reactive Ultrafiltration 3.96 (1.21) - 41.27 <0.001
protein (26.73)**
(mg/dl) Control 3.96 (1.22) - 41.11 <0.001
(24.84)**
Platelet Count  Ultrafiltration 231.54 183.67 193.29 <0.001
(10°/L) (71.84) (68.68)* (82.49)**
Control 248.67 191.20 253.42 (88.89) <0.001
(79.42) (59.12)*

Data are expressed as mean [Standard Deviation (SD)]. The Repeated Measures Friedman test was used for
within group analysis and test results indicated as P-value which <0.05 was considered as significant.
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Figure 1: Graph representing the mean level of preoperative, postoperative 24" hours and
postoperative 5" days of the neutrophil counts (A), lymphocyte counts (B), and neutrophil /
lymphocyte ratio (NLR) (C) of the patients undergoing ultrafiltration during
cardiopulmonary bypass in cardiac surgery. Post-operative neutrophil, lymphocytes counts
and NLR were analyzed by using the ANOVA. P-value of <0.05 was considered to be
statistically significant.

The data showed that post-operative urea, creatinine and
CRP levels were similar in the UF and control groups (Figure
2A-C) but were significantly higher compared to their respective
pre-operative levels in both groups. The exception was the urea
level, which was similar to the pre-operative level in the UF
group (Table 3, P<0.001).
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The statistically significant changes in serum Table 3: Postoperative complications of patients with UF and controls participating in the

lymphocyte, neutrophil and platelet counts, and neutrophil /
lymphocyte ratio may be biased due to the prolonged duration of
CPB. Therefore, to account for this factor, we also analyzed a
subgroup of patients in whom the CPB lasted longer than 120
minutes (Figure 3). The results showed that serum lymphocyte,
neutrophil and platelet counts, and neutrophil / lymphocyte ratio
were similar when CPB lasted longer than 120 minutes in both
UF and control groups (Figure 3).
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Figure 2: Graph representing the mean level of preoperative, postoperative 24" hours and
postoperative 5 days of the urea (A), creatinine (B), C reactive protein (C) and platelet
counts (D) of the patients undergoing ultrafiltration during cardiopulmonary bypass in
cardiac surgery. Variables were analyzed by using the ANOVA. P-value of <0.05 was
considered to be statistically significant.
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Figure 3: Graphs representing the mean levels of neutrophil counts (A and B), lymphocyte
counts (C and D), neutrophil / lymphocyte ratio (NLR) (E and F), and platelet counts (G and
H) of UF patients and control groups divided into subgroups according the cardiopulmonary
bypass duration (< 120 minutes and > 120 minutes). Variables were analyzed by using the
ANOVA. A P-value of <0.05 was considered to be statistically significant.

Using a univariate analysis of clinical outcomes (Table
4), we observed that on the 5 postoperative day, the NLR and
platelet counts were significantly associated with UF (P<0.05).
However, pre-operative NLR was significantly associated with
the duration of cross clamping and cardiopulmonary bypass time
(P<0.05). An additional regression analysis to determine the
association between post-operative 5" day NLR and platelet
counts (Table 5) indicated a significant association with UF.

study

Ultrafiltration Controls P-
(n=172) (n=116) value
Pneumothorax (%) 0.6 0.9 0.469
Delirium (%) 4.7 2.6
Atrial fibrillation (%) 5.2 6
Temporary ventricular arrythmia 1.2 6
(%)
Long duration of intubation (%) 4.7 52
Acute renal insufficiency (%) 35 2.6
Exitus (%) 31 3.4

Table 4: Spearman rank correlation coefficients of neutrophil / lymphocyte ratio (NLR) after
operation with clinical outcome

Variables NLR NLR NLR Platelet count

preoperative  postoperative postoperative postopreative
24th hours  5th Days 5th days
r P- r P- r P- r P-
value value value value

Duration of Cross Clamping - 0.071 0.056 0.342 0.083 0.159 - 0.252
0.141 0.068

Duration of Cardiopulmonary - 0.322 0.051 0.392 0.094 0.113 - 0.228

bypass 0.127 0.071

Total Filtrate volume 0.025 0.742 0.011 0.888 - 0.081 0.103 0.178

0.133

Length of Intubation - 0.112 - 0.467 0.026 0.655 0.025 0.674
0.094 0.043

Length of Intensive Care Unite |- 0.321 0.043 0.467 - 0.940 0.059 0.321

Stay 0.059 0.004

Postoperative drainage volume |- 0.145 0.032 0.591 - 0.477 - 0.624
0.086 0.042 0.029

In-hospital Stay - 0.369 0.071 0.229 0.089 0.133 - 0.292
0.053 0.062

Ultrafiltration 0.017 0.778 0.073 0.214 0.315 <0.001 - <0.001

0.334

r: Spearman Correlation Coefficient

Table 5: Relationship between the ultrafiltration and postoperative neutrophil / lymphocyte
ratio (NLR) and platelet count variables. (Multiple linear regression analysis)

Variables at postoperative 5th Days \ B Standard Error B P-value
NLR 0.020  0.006 0.218 <0.001
Platelet Count -0.001  0.0003 -0.241  <0.001

Adjusted R Square = 0.142
F(2,285)=24.683

n=288

P<0.001

Discussion

The main findings of this study were that neutrophil
count and NLR were significantly increased, and platelet and
lymphocyte counts were significantly decreased post-operatively
compared to their pre-operative levels in adult patients
undergoing UF during CPB. In addition, the post-operative
increase of NLR and decrease of platelet count were significantly
correlated with UF. However, none of the other perioperative or
post-operative patient features was associated with the studied
variables. Our data suggest that UF may be implicated in post-
operative inflammation, especially in adult patients who have
undergone CPB.

Recently, several studies have demonstrated that
extracorporeal circulation during CPB triggered a systemic
inflammatory response, which was a major cause of
postoperative complications after cardiac surgery [1,2,4,10].
Neutrophils, which are central in the mediation of systemic
inflammatory responses to CPB and are activated by the
complement system and Kallikrein, arrive rapidly at sites of acute
inflammation where they are responsible for phagocytosis and
killing of invading pathogens by releasing proteolytic and
cytotoxic enzymes (including elastase, myeloperoxidase and
lactoferrin), chemokines, cytokines and arachidonate metabolites
[7]. Over-activation of neutrophils, on one hand, is involved in
the collateral destruction of tissues and cell together with injury
from oxygen free radicals. On the other hand, activation of
inflammatory cascades by the ‘non-self” foreign surfaces of the
CPB circuit result in cellular damage, endothelial cell and
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leukocyte activation, histamine release, increased vascular
permeability and generalized inflammatory responses [11].

Miniaturizing the CPB and related extracorporeal
circulation (ECC) units [12], improving the inner surface of the
ECC that has direct contact with blood [13] or working on the
beating heart without CPB [14] may attenuate the negative
outcomes of CPB by diminishing the inflammatory response
during cardiac surgery. New generation CPB devices are
manufactured with simple and miniaturized ECC units [15].
Similarly, reducing the duration of CPB during surgery was
suggested as a method to attenuate the inflammatory response of
CPB [16]. Mongero et al. [10] have demonstrated a positive
correlation between postoperative complications with the
duration of CPB in a review of 73,506 cardiac procedures from a
national registry (SCOPE). In the current study, subgroup
analysis of extended CPB duration (longer than 120 minutes) did
not reveal any association with postoperative complications.

UF during CPB (just before the cessation of CPB) is
also a favored technique to attenuate inflammation attributed to
prolonged CPB by filtering the circulating mediators and to
hemoconcentrate the blood in low HCT patients by removing
excess water that may accumulate by priming CPB and
intravenously administered fluids [10]. Hemoconcentration of
the blood during UF is an imperfect technique resulting in
confusing and opposing data on the evaluation of UF and the
generation of inflammatory mediators [17,18]. Torina et al. [17]
reported an increased inflammatory response despite the use of
modified UF in adults undergoing coronary bypass grafting.
Soliman et al. [18] reported an increase in serum lactate levels
after UF during CPB. NLR can be easily calculated using
complete blood count and is a simple and cost-effective test to
provide valuable data about systemic inflammatory responses
[19]. In the current study, NLR was used to evaluate the
inflammatory status of adult patients who underwent UF during
CPB. We have shown for the first time that NLR was increased
at the 5" postoperative day in adult patients with CPB
undergoing UF compared to CPB patients who did not undergo
UF.

Giakoumidakis et al. reported an association between
increased NLR and increased mortality and morbidity in patients
undergoing cardiac surgery [20]. However, in that study,
postoperative complications were not associated with increased
NLR whereas in the current study, the use of UF during CPB
was significantly associated with high NLR. In a study that
evaluated adult patients undergoing CABG with MUF after CPB,
it was observed that UF patients had higher SVR, cardiac output
and PVR at the end of the surgery, which were decreased to
baseline levels after 48 hours [21]. We hypothesize that an
increased systemic inflammatory response resulted in a rollback
in cardiovascular improvement 48 hours after cardiac surgery in
the UF group. Future investigations are needed to establish this
hypothesis.

In addition, to account for any bias in data interpretation
due to the long duration of CPB in patients undergoing UF, a
subgroup analysis was carried out with patients classified
according to the duration (<120 minutes and > 120 minutes) of
the CPB. The increase in the NLR was similar between the
groups, which suggests that UF led to the increase in NLR, and
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not the duration of CPB (Figure 3). In addition, there was a
significant and positive correlation between the UF and serum
NLR in adult patients after cardiac surgery with UF during CPB.
These findings suggest that monitoring of the NLR has the
potential to make simple predictions about the status of
inflammation in adult patients undergoing cardiac surgery with
CPB.

Data from the current study demonstrated that UF was
associated with a significant decrease in platelet levels even
though postoperative blood loss was not significantly different
between the groups. In a review article, Weerasinghe et al. [22]
reported that upon exposure to CPB and artificial surfaces,
platelet counts are decreased but platelet cell functions are
increased due to structural changes such as expression of a range
of surface molecules that mediate their hemostatic and
inflammatory functions and biochemical changes such as
secretion of the a-granules that contains a trimeric glycoprotein
named thrombospondin [22]. In subgroup analyses in the current
study, CPB lasting for two hours showed significantly decreased
platelet counts; moreover, CPB accompanied by UF decreased
the platelet counts even more (please see Table 5 for the
regression analysis). Of note, the postoperative blood loss in both
groups was similar suggesting that the activation of platelets may
compensate for impaired platelet counts and lead to lower
postoperative risk of bleeding and/or need for transfusion.
Kiziltepe et al. [23] reported that UF resulted in low platelet
levels but also less bleeding related complications. The current
study supports this observation. An analysis of previously
published data and results of the current study demonstrates the
need for careful platelet focused management of unavoidable
bleeding during surgery in patients with complaints such as
complicated aneurism or dissection repair.

Limitations

The first limitation of the present study was the low
number of patients in one hospital. Therefore, a multicenter
study with a large number of patients needs to be carried out in
order to further confirm our findings. Secondly, although it has
been carefully studied, collected prospectively and analyzed
independently, the retrospective design of our study may
potentially be susceptible to systematic error and bias. The third
limitation was lacking the measurement of inflammation specific
parameters or acute phase reactants to support the study results.
Finally, the patient groups belonging to different preoperative
diagnoses were not balanced because of ethical rules while
conducting and the inclusion of the patients in the study. Again,
for the same reason, patients had different volumes of
ultrafiltration. Future studies are needed to further develop and
confirm these initial findings by classifying the procedures for
each type of heart disease.

Conclusion

The use of UF during CPB was associated with
increased post-operative NLR and decreased platelet count in
adult patients after CPB surgery. Although this association was
statistically significant, none of the other postoperative
complications were significantly associated with the use of UF.
In the light of the study results, it is recommended that the UF
procedure is chosen solely for those patients with low hematocrit
because of volume overload. It should not be chosen for reducing
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circulating mediators for the attenuation of whole body
inflammatory response by after CPB in adult cardiac surgery
patients.
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Abstract

Aim: Information on the extraocular causes of diabetic retinopathy is limited. Therefore, when researching etiology in a patient with
diabetic retinopathy, if glucose, blood pressure and cholesterol are normal, other reasons must be investigated. Our aim was to evaluate
the effect of nasal septum deviation (NSD) on the presence and severity of diabetic retinopathy in patients with diabetes mellitus.
Methods: This prospective case-control study included 100 eyes of 50 patients with only diabetes mellitus (DM+ NSD-, control group)
and 120 eyes of 60 patients with DM and nasal septum deviation (DM+NSD+, NSD group). After evaluation of NSD patients using a
nasal obstruction symptom evaluation scale (NOSE scale), 22 patients were classified as mild, 21 as moderate, and 17 as severe.
Anterior segment and dilated fundus examinations were performed in all patients. Diabetic retinopathy (DR) was classified as mild,
moderate, and severe non-proliferative DR and proliferative DR (PDR).

Results: The mean age of patients in the NSD and control groups was 58.7 (15.2) years (range: 41-69) and 59.6 (8.1) years (range: 44—
67), respectively. The prevalence of DR and PDR were 70% (n=14) and 30% (n=6), respectively, in the severe NSD group (P=0.045
and P=0.035, respectively). The relationship between PDR and other factors in patients with NSD were evaluated, and a correlation was
detected with DM duration (P=0.024, OR=1.272), HbAlc (P=0.032, OR=3.085), and NOSE scale severity (P=0.040, OR=2.566).
Conclusion: The results of the present study show an increased risk of DR and PDR in patients with severe NSD. In addition to other
risk factors in PDR etiology, NSD should also be considered.

Keywords: Diabetic retinopathy, Proliferative diabetic retinopathy, Nasal septum deviation, Hypoxia

Oz

Amag: Diyabetes Mellituslu hastalarda nazal septum deviasyonunun diyabetik retinopatinin varhigi ve siddeti iizerine etkisini
degerlendirmek.

Yontemler: Bu prospektif vaka kontrol ¢aligmasina Diabettes Mellitus (DM) olan 50 hastanin 100 gozii ve nazal septum deviasyonu
(NSD) olan DM'li 60 hastanin 120 gézii (kontrol grubu) dahil edildi. NSD hastalar1 burun tikanikligi semptom degerlendirme dlgegi
(NOSE 6lgegi) ile degerlendirme sonrasi hastalar; 22 hafif, 21 orta ve 17 agir evre olarak siniflandirildi. Tiim hastalara 6n segment ve
dilate fundus muayenesi yapildi. Diyabetik Retinopati(DR);hafif, orta, siddetli non-proliferatif DR ve proliferatif DR olarak
siniflandirildi.

Bulgular: NSD grubundaki hastalarin yas ortalamas1 58,7 (15,2) (dagilim, 41-69) ve kontrol grubundaki hastalarin yas ortalamast 59,6
(8,1) (dagilim, 44-67) idi. DR prevalans siddetli evre NSD grubunda %70 (n=14), proliferatif DR prevalans1 %30 (n=6) idi ve aradaki
fark anlamli bulundu (swrasiyla P=0,045, P=0,035). Proliferatif DR ile NSD hastalarindaki diger faktorler arasindaki iligki
degerlendirildi ve DM siiresi (P=0,024, OR=1,272), HbAlc (P=0,032, OR=3,085) ve NOSE skalas1 siddeti (P=0,040, OR= 2,566)
arasinda pozitif iligki saptandi.

Sonug: Sonuglarimiz agir tip NSD hastalarinda artmis DR ve proliferatif DR riskini gostermektedir. Bu nedenle PDR etiyolojisinde
diger risk faktorlerine ek olarak NSD de diistiniilmelidir.

Anahtar kelimeler: Diyabetik retinopati, Proliferatif diyabetik retinopati, Nazal septum sapmasi, Hipoksi
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Introduction

Diabetic retinopathy (DR) is a progressive disease of
retinal vessels due to chronic hyperglycemia (retinal vascular
capillary  occlusion,  vascular  hyperpermeability, and
neovascularization) [1]. Diabetes mellitus (DM) is a serious
microvascular complication that threatens visual acuity and is
one of the leading causes of blindness [2]. The prevalence of DR
is about 35% in individuals with DM, and it is diagnosed in
about 60% individuals who have had diabetes for 20 years [3-5].
The duration of DM and the severity of hyperglycemia are the
main risk factors associated with retinopathy [6-7]. DR can be
classified as non-proliferative DR (NPDR) and proliferative DR
(PDR) depending on the presence or absence of
neovascularization (NV) because of development and
progression of DR [8]. The main factor in the etiology of PDR is
the development of hypoxia [9-10].

Nasal septum deviation (NSD) is the displacement of
the nasal septum from the midline to the right or left. NSD is the
most common anatomical cause of nasal congestion [11].
Chronic alveolar hypoxia, which occurs in patients with NSD,
arises due to decreased airflow obstruction in the upper
respiratory tract, increased pulmonary vascular resistance, and
insufficiency to regulate movements of the thorax via reflexes
[12-13]. Although the prevalence of NSD can reach up to 80%,
only some individuals are affected by nasal congestion [14].
Therefore, NOSE survey, a specific and reliable tool for
assessing nasal congestion in adults, is used [15-16].

To the best of our knowledge, the relationship between
DR and NSD, which can cause hypoxia, has not been studied to
date. Therefore, we aimed to investigate the relationship between
the presence and severity of DR and NSD.

Materials and methods

This prospective study included 120 eyes of 60 DM
patients with NSD (DM+NSD+, NSD group) who presented to
the ENT outpatient clinic between March and September 2019
and 100 eyes of 50 DM patients without NSD (DM+ NSD-,
control group) who were evaluated at the eye clinic. All study
procedures were conducted in accordance with the Helsinki
Declaration. Ethics Committee approval was granted by Aksaray
University Ethics Committee with the number 2019/44, and
informed consent forms were received from all patients prior to
their participation.

The study group comprised 50 patients without NSD
and 60 patients aged>18 years who were diagnosed with NSD by
endoscopic and/or radiological imaging. Patients with NSD were
classified into the following three groups as evaluated by the
nasal obstruction symptom evaluation (NOSE) scale: Mild cases
(n=22), moderate cases (n=21), and severe cases (n= 17). The
NOSE scale mainly focuses on nasal congestion and provides an
assessment before and after the treatment [15-16]. The NOSE
scale consists of 0—4 points (0: Not a problem; 1. Very mild
problem; 2: Moderate problem; 3: Fairly bad problem; and 4:
Severe problem). NOSE [16] was used to assess the following
symptoms: Swelling or fullness in the nose, nasal congestion,
difficulty in breathing and sleeping, and not being able to
comfortably breathe during exercise or exertion. Each question
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was scored using the 5-point Likert scale, and finally scored
between 0 and 100 points in total. Higher NOSE survey scores
correspond to more severe nasal congestion. Patients who had
previously undergone nasal surgery, those with nasal polyps or
chronic sinusitis, those scheduled to undergo rhinoplasty surgery,
those with craniofacial anomalies, and those with active upper
respiratory tract infection were excluded from the study.

The criteria for exclusion for both groups included
known hypertension, hypercholesterolemia, coronary artery
disease, heart failure, metabolic syndrome, obstructive sleep
apnea syndrome, smoking and alcohol consumption, pregnancy,
the presence of anterior segment pathologies (central corneal
pathology, iris pathology, pupil disorders, intensive cataract, and
uveitis) that prevent imaging of the retina as well as known or
previous non-diabetes retinal vascular diseases.

Patients’ data, such as gender, age, diabetes duration,
glycosylated hemoglobin (HbALc) level, and treatment type were
recorded. After routine anterior segment examination with slit
lamp biomicroscopy, the pupils of both eyes were dilated with a
drop of mydriatic eye drops (0.1% tropicamide). Fundus
examination was performed after 30 minutes of rest, by the same
ophthalmologist using a 78D Volk lens.

DR was classified according to the International
Clinical Diabetic Retinopathy (DR) Disease Severity Scale as
mild NPDR (microaneurysm only), moderate NPDR (more than
just microaneurysm, but less than severe NPDR), severe NPDR
(severe intraretinal hemorrhages and microaneurysms in each of
the four quadrants, precise venous beading in two or more
quadrants, and moderate IRMA in one or more quadrants), and
PDR (one or both of the following: Neovascularization,
vitreous/preretinal hemorrhage). The degree of retinopathy was
assessed for each eye and individual classification was made
with regards to the worse eye. Fundus fluorescein angiography
was performed when neovascularization was unclear.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) 23.0-
Windows (SPSS Inc., Chicago, IL) was used for statistical
analysis. The normality of distribution of quantitative data was
evaluated using Shapiro-Wilk test. Independent sample t-test
(for normal distribution) and Mann—Whitney’s (for non-normal
distribution) test were used to compare the means of quantitative
variables. Chi-square test was performed to compare the means
of categorical variables. Binomial logistic regression analysis
was performed to calculate the odds ratios of the relationship
between descriptive variables. Values of P < 0.05 were
considered statistically significant.

Results

The mean age of patients in NSD group was 58.7 (15.2)
(range: 41-69) years, and the group comprised 36 female and 34
males. The mean age of the patients in the control group was
59.6 (8.1) (range: 44-67) years, and the group comprised 27
women and 23 men. No significant difference was observed
between the groups in terms of mean age and gender ratio
(P>0.05).

Comparisons among the mild, moderate, and severe
cases in the NSD group determined by the NOSE scale and the
control group in terms of DR, NPDR, PDR, HbAlc, and DM
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duration are shown in Table 1. No differences were observed
between the mild and moderate groups and the control group in
terms of DR, NPDR, PDR, HbAlc, and DM duration (P<0.05).
The prevalence of DR was 70% (n=14) in the group with severe
cases, and 40% (n=20) in the control group. The deference was
higher in DR group (P=0.045). The prevalence of PDR was 30%
(n=6) in the group with severe cases and 8% (n=4) in the control
group, and the deference was higher in PDR group (P=0.035).
No differences were observed between the two groups in terms
of NPDR, HbAlc, and DM duration (P>0.05).

Table 1: The comparison of control group and nasal septum deviation stage groups in terms
of diabetic retinopathy

Parameters | Control Mild Group P- Moderate P- Severe P-
group Mean(SD)  value Group value Group value
Mean(SD) Mean(SD) Mean(SD)

HgA1C 8.9(1.3) 8.8(1.2) 0.781 9.1(1.2) 0.586 8.7(1.6) 0.543

DM 11.8(4.4) 12.1(3.9) 0.199 114 (3.9) 0.148 12.2(3.9) 0.169

duration

DR %(n) | 44(22) 40(8) 0.784 45(9) 0.923 70(14) 0.045

NPDR 36(18) 35(7) 0.912 40(8) 0791  40(8) 0.791

%(n)

PDR%(n) |8(4) 5(1) 0.406 10(2) 0.838 30(6) 0.027

DM: Diabetes Mellitus, DR: Diabetic Retinopathy, NPDR: Non-proliferative Diabetic Retinopathy, PDR:
Proliferative Diabetic Retinopathy, mean: mean, SD: Standard Deviation

Factors affecting the presence of PDR, NPDR, and DR
in patients with NSD were evaluated by binominal logistic
regression (Table 2). A positive relationship was observed
between DM duration (P=0.024, OR=1.272), HbAlc (P=0.032,
OR=3.085), and NOSE (P=0.040, OR=2.566) in the PDR group,
and no relationship was found between PDR, age, gender, and
nasal septum lateralization (right/left; P>0.05). In the NPDR
group, there were a positive relationship between DM duration
(P=0.005, OR=1.573) and HbA1c (P=0.007, OR=2.969), and no
relationship between NPDR and NOSE scale severity, nasal
septum lateralization (right/left), age, and gender (P>0.05). In
the DR group, there was a positive relationship between DM
duration (P=0.014, OR=1.152), HbAlc (P=0.001, OR=2.621),
and NOSE scale severity (P=0.040, OR=2.586), and no
relationship between DR and nasal septum lateralization
(right/left), age, and gender (P>0.05).

Table 2: The factors affecting the severity of diabetic retinopathy in patients with nasal
septum deviation

Parameter ‘ PDR NPDR+ DR
P-value  OR p-value OR P-value  OR
Age 0.186 - 0.204 - 0.259 -
Gender 0.524 0.356 - 0.429
DM duration 0.024 1.272  0.005 1573 0.014 1.152
HgAlC 0.032 3.085 0.007 2.969  0.001 2.621
NOSE severity | 0.040 2566  0.254 - 0.040 2.586
NSL 0.356 0.439 0.643

DM: Diabetes Mellitus, DR: Diabetic Retinopathy, NPDR: Non-proliferative Diabetic Retinopathy, PDR:
Proliferative Diabetic Retinopathy, mean: mean, SD: Standard Deviation, NOSE: Nose Obstruction
Symptom Evaluation, NSL: Nasal Septum Lateralization, OR: Odds Ratio

Discussion

Diabetic retinopathy, which is a complication of
diabetes, is usually associated with hyperglycemia or
hypoglycemia [1]. However, in some cases, although glucose is
normal, diabetic retinopathy may occur due to secondary causes.
Commonly  known secondary causes are HT and
hypercholesterolemia, and researches on other causes are still
ongoing [6]. The main result of this study is that PDR and total
DR rates were higher in patients with severe NSD than in
controls.

DM duration and severity of hyperglycemia (HBALc)
are the main risk factors for DR in various studies [6-7]. In the
present study, similar to the literature, HbAlc and DM duration

Nasal septum deviation and diabetic retinopathy
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correlated with PDR and NPDR. Other risk factors for DR
include hypertension, hypercholesterolemia, coronary artery
disease, heart failure, abdominal obesity, obstructive sleep apnea,
smoking, alcohol use, ethnicity, and the age of onset [16-25]. In
the present study, no comparison could be made as these
associated diseases were determined as exclusion criteria so that
diabetic retinopathy is not affected. To the best of our
knowledge, there is no study investigating the relationship
between NSD and DR in the literature.

Diabetic retinopathy can be classified as non-
proliferative and proliferative. The earliest clinical signs of non-
proliferative diabetic retinopathy are retinal hemorrhages and
microaneurysms. The development of venous beading, cotton
wool spots, and intraretinal microvascular abnormalities are
hallmarks of progressive capillary perfusion. Neovascularization
on the surface of the optic disc and retina indicates the presence
of proliferative diabetic retinopathy with more retinal ischemia
[26]. The key factor in the etiology of PDR is the development of
hypoxia, which is considered important for the release of growth
factors that increase the permeability of the retinal vessels and
stimulate neovascularization [9-10].

Pathological ocular angiogenesis in diabetic retinopathy
is regulated by vascular endothelial growth factor-A (VEGF-A).
In the retina, VEGF-A is released by ganglion cells, Miiller cells,
and retinal pigment epithelial cells [27]. High affinity VEGF
receptors have been shown in retinal endothelial cells and
pericytes. Hypoxia is the main regulator of VEGF-induced
ocular neovascularization via hypoxia-inducible factor-1 [28].
Secondary to induction of VEGF by hypoxia, angiogenesis can
be controlled by angiogenic inducers and inhibitors. VEGF is an
important growth factor, especially for angiogenesis due to
hypoxia, and is associated with the formation of new
pathological vessels [27-28]. This new vessel formation becomes
pathological as they are fragile and permeable. New vessels
rupture and grow along the surface of the retina and towards the
posterior hyaloid face. However, these delicate vessels are easily
disrupted by vitreous traction, resulting in bleeding into the
vitreous space or preretinal space. Intravitreal hemorrhage and
tractional retinal detachment may occur in these pathological
new vessels [29]. In the present study, proliferative DR may have
occurred because of hypoxia induced by a severe NSD with a
similar mechanism.

Nasal septal deviations play a critical role in nasal
obstruction and chronic alveolar hypoxia occurs in patients with
NSD, especially in patients in severe stage, because of a decrease
in airflow obstruction in the upper respiratory tract, an increase
in pulmonary vascular resistance, and the inability of the chest to
regulate movements through reflexes [11-13]. In our study, we
think that in patients with severe stage nasal septum deviation,
retinal hypoxia and ischemia may have occurred with a similar
mechanism.

When PDR is detected, the causes that will cause retinal
ischemia are considered first. Diabetes-related causes are always
insufficient to explain the etiology. Other systemic diseases that
can cause ischemia and hypoxia in the retina should also be
considered. This study will contribute to the literature by
showing that NSD should also be taken into account in addition
to other risk factors in the etiology of PDR. We concluded that
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patients with treatment-resistant PDR should be assessed by
otolaryngologists in terms of severe NSD that may cause
hypoxia after other secondary causes are excluded. Studies with
a larger number of patients are needed to investigate to what
extent NSD can affect the development and progression of PDR.

Limitations

Limitations of this study include the fact that oxygen
saturation was not measured in patients with NSD, the study was
conducted only according to the severity assessment of the
NOSE Scale. The other limitation of study was the relatively low
number of patients.

Conclusion

The present study has demonstrated that patients with
NSD who are severely affected based on NOSE scale severity
are at risk for diabetic eye complications (DR, PDR), but those
with mild to moderate NSD are not at such risk. In view of NSD-
related effects, it was found that PDR increased by about 2.5
times with NOSE scale severity. Ophthalmologists and
otolaryngologists should be informed about this in patients with
DM. Studies with a larger number of patients are needed to
investigate to what extent NSD can affect the development and
progression of PDR.
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Abstract

Aim: The inlet patch, also called as the heterotopic gastric mucosa, is often located in proximal esophagus and is generally
asymptomatic. These lesions are rarely polypoid and mostly have a patchy pattern. In the literature, there are only few cases of inlet
patches that show a malignant progression following a metaplasia- dysplasia- adenocarcinoma sequence. In our study, we aimed to
present the endoscopic and morphological features of our case series.

Methods: The study, which was conducted in two clinics, included the inlet patch cases diagnosed in esophagus biopsy materials
between 2016 and 2019. The slides and the demographic data of the cases were re-analyzed.

Results: Among 4190 cases whose esophageal biopsies were examined, 63 inlet patches (1.5%) were diagnosed. Thirty four cases were
male and 29 were female. Age range was 16-82 years. The cases were mostly located in proximal esophagus and the size of the lesions
ranged between 0.2-3.5 cm. One of the four cases with polypoid appearance was microscopically diagnosed as a hyperplastic polyp. The
most common gastric type epithelium was the oxyntic type. Helicobacter pylori was observed in four cases, and intestinal metaplasia
and low-grade dysplasia were observed in one. No malignancy was diagnosed in our series.

Conclusion: Although benign, the inlet patch is significant due to its risk of progression to malignancy. Thus, obtaining biopsies from
each lesion endoscopically considered as inlet patch is recommended. This will help determine the precise incidence of the inlet patch
and more importantly, identify neoplasia earlier.

Keywords: Inlet patch, Esophagus, Polyp, Dysplasia

Oz

Amag: Heterotopik gastrik mukoza olarak da adlandirilan inlet patch siklikla proksimal o6zofagusta lokalizedir. Genellikle
asemptomatiktir. Polipoid yapida seyrek saptanan bu lezyonlar, siklikla endoskopik olarak yamasal tarzda izlenir. Literatiirde metaplazi-
displazi-adenokarsinom sekansini takiben malign progresyon gosterebilen az sayida inlet patch olgular1 yer almaktadir. Calismamizda
inlet patch tanili olgu serimizi endoskopik ve morfolojik 6zellikleriyle sunmay1 amagladik.

Yontemler: Calisma iki klinik tizerinden yiiriitiildii. Her iki klinikte 2016-2019 yillar1 arasinda 6zofagusa ait biyopsi materyalleri i¢inde
inlet patch tanisi alan olgular dahil edildi. Olgulara ait preparatlar ve demografik bilgiler tekrar gézden gegirildi.

Bulgular: Ozofagus biyopsisi incelenen 4190 olgu iginde 63 olgu (%1,5) inlet patch tanist aldi. Olgularin 34 erkek, 29’u kadindi.
Olgularin yaslar1 16 ile 82 arasinda degismekteydi. En sik goriildiigii yas araligi 30-50 yasdi. En sik proksimal 6zofagusta lokalizeydi
(59 olgu). Lezyonlarin boyutlart 0,2-3,5 cm arasinda degismekteydi. Polipoid goriiniimdeki dort olgudan biri histopatolojik olarak
hiperplastik polip tanis1 aldi. En sik gozlenen gastrik tip epitel oksintik tipti (29 olgu). Helikobakter pilori dort olguda izlendi.
Olgulardan birinde intestinal metaplazi ve diisiik dereceli displazi saptandi. Malignite tanisi olan olgumuz yoktu.

Sonug: Benign bir lezyon olmasina ragmen maligniteye doniisiim riski nedeniyle inlet patch olgularinin 6nemsenmesi gerekmektedir.
Bu nedenle endoskopik incelemede inlet patch olarak saptanan her lezyondan biyopsi alinmasi, 6zellikle biiyiik boyut, iilser gibi farkli
klinik tablo sergileyen olgularin da yakin klinik takiplerinin yapilmasi bizlere inlet patchin gergekte goriilme sikliginin ne oldugunu ve
en onemlisi gelisen neoplazilerin erken donemde saptanmasina olanak saglayacaktir.

Anahtar kelimeler: Inlet patch, Ozofagus, Polip, Displazi
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Introduction

Heterotopic gastric mucosa can be observed anywhere
in the gastrointestinal tract, as well as the gallbladder, abdomen,
and liver [1,2]. The most common location in the gastrointestinal
tract is the proximal esophagus, where it is called the inlet patch
[3,4]. The lesions located just below the upper esophageal
sphincter can be missed during endoscopic examination [5].
They are either patchy or circular, and polyps are rarely seen
[3,6]. Though mostly asymptomatic, the inlet patch can also
manifest clinically with spasm, web, esophagitis, ulceration,
bleeding or extraesophageal fistula due to acid secretion from the
gastric mucosa [7,8]. It may occasionally exhibit malignant
progression following the metaplasia-dysplasia-adenocarcinoma
sequence as in other parts of the gastrointestinal tract [9,10]. In
our study, we aimed to present a series of our cases of inlet patch
along with their clinicopathological findings.

Materials and methods

Our retrospective study was conducted in two centers,
and included the cases diagnosed with inlet patch between 2016
and 2019. In addition to the demographic characteristics (age and
gender), the endoscopic findings and pathological data of the
cases (hematoxylin & eosin (H&E), histochemistry and
immunohistochemistry results) were reviewed. The location of
the lesion in the esophagus (upper, middle, and lower), number
(single or multiple), size, appearance (patchy or polypoid) of the
lesion, type of gastric epithelium, as well as concomitant
inflammation, Helicobacter pylori (HP) positivity, intestinal
metaplasia and dysplasia were noted. The gastric type of
epithelium detected in the inlet patch biopsies were classified
into three main groups as oxyntic, antral, and mixed type. For the
detection of HP, Giemsa and Warthin—Starry as well as H&E
stained slides were reviewed. Sydney Classification was
performed for the gastric biopsies taken simultaneously with
esophageal biopsies.

This study was approved by University of Health
Sciences, Okmeydani Education and Research Hospital Ethic
Committee, by the number 1054 on 19.11.2019.

Statistical analysis

NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical analysis.
While evaluating the study data, Pearson Chi-Square test, Fisher
Freeman Halton test and Fisher’s Exact test were used to
compare the descriptive statistical methods (mean, standard
deviation, median, frequency, ratio, minimum, maximum) as
well as the qualitative data. P<0.05 was considered significant.

Results

During the study, among 4190 esophageal biopsies, 63
(1.5%) were diagnosed with inlet patch, 34 (53.9%) of which
were males. The ages of the patients ranged between 16 and 82
years, with mean of 42.83 (13.44) years. In the study, which also
included the pediatric age group, the inlet patch was most
common between 30-50 years of age (30-40 years old (n=18),
40-50 years old (n=16)). Of the lesions detected endoscopically,
59 (93.6%) were located in the proximal esophagus, three (4.7%)
in the middle esophagus and one (1.5%) in the distal esophagus.

Heterotopic gastric mucosa located in the esophagus
V'S

JOSAM ¢

The sizes of the lesions ranged between 0.2-3.5 cm. While 42
cases (66.7%) were 0.5 cm or less, 17 cases (27%) had a size of
1 cm or more. In 54 (85.7%) of the cases, there was a single
focus, while 9 (14.3%) had multiple foci. In 7 of the cases with
more than one focus, the size was 0.5 cm or below. In 59 cases
(93.6%), the lesions were patchy, while in four, a polypoid
structure was observed. The size of one of these cases was 1 cm
(Figure 1).

Figure 1: Endoscopic view of esophageal polyp which is located at tenth cm of esophagus

Histopathologically, oxyntic type of epithelium was
observed in 29 cases (46.1%), the antral type, in 24 cases
(38.1%) and the mixed type, in 10 cases (15.8%). Chronic
inflammation was found in 32 cases (50.8%), while in 22 cases
(34.9%) active inflammation was also present. Nine patients
(14.3%) had no signs of inflammation. HP was detected in four
cases (6.3%). While one of these cases had chronic
inflammation, three had signs of chronic active inflammation.
Histopathological examination of one of the lesions with a
polypoid appearance was reported as a hyperplastic polyp
(Figure 2). Other lesions had mucosal edema leading to polypoid
appearance. Intestinal metaplasia and low-grade dysplasia were
detected in one of the cases (Figure 3, 4) which was a single, 0.5
cm lesion found in an 82-year-old patient. This case is still under
follow up.
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Figure 4: Dysplastic epithelium with Ki-67 proliferative activity (x200)

Chronic inflammation was found in 25 cases (39.6%),
chronic active inflammation was detected in 24 cases (38.1%),
intestinal metaplasia was found in 7 cases (11.1%), HP was
found in 29 cases (46.1%) and 1 case (1.5%) had low grade
dysplasia in gastric mucosa. HP was observed in the inlet patch
foci as well as the stomach in four patients. With respect to
gender, the age distribution of the cases, lesion sizes, gastric
epithelium types, inlet patch gastric HP and inflammation were
not significantly different (P=0.100, P=0.340, P=0.261,
P=0.613, P=0.346).

No statistically significant relationship was found
between the presence of HP, gastric epithelial types of the inlet
patch foci and the size of lesions (P=0.463, P=0.062). Among
cases where HP was and was not observed in the inlet patch foci,
there was no significant difference regarding findings of chronic
inflammation, chronic active inflammation, intestinal metaplasia,
and dysplasia in stomach (P=0.239).

Demographic features and endoscopic findings are
presented in Table 1 and histopathological findings, in Table 2.

Table 1: Demographic and endoscopic characteristics of the patients

n (%)
Age (years) 42.83 (13.44)
(min 16- max 82)
Gender
Female 29 (46.1%)
Male 34 (53.9%)
Location

Proximal esophagus | 59 (93.6%)

Middle esophagus 3 (4.7%)
Lower esophagus 1 (1.5%)
Size

>5 mm 42 (66.7%)
6-9 mm 4 (6.3%)
<10 mm 17 (27%)
Number of foci

Single 54 (85.7%)
Multiple 9 (14.3%)
Appearance

Patchy 59 (93.6%)
Polypoid 4 (6.3%)

Table 2: Histopathological findings in heterotopic gastric mucosa and accompanying gastric
mucosa

Findings n (%)

Cell type (heterotopic gastric mucosa)

Oxyntic 29 (46.1%)
Antral 24 (38.1%)
Mixed 10 (15.8%)

Histopathological findings (heterotopic gastric mucosa)
Chronic inflammation
Chronic active inflammation

32 (50.7%)
22 (34.9%)

Heterotopic gastric mucosa located in the esophagus
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Discussion

Pathogenesis of the inlet patch is still not fully
understood [8]. The most accepted hypothesis is that it is a
congenital anomaly which results from the incomplete
transformation of columnar epithelium into the sgquamous
epithelium during embryonic development. Inlet patch is
generally asymptomatic and detected incidentally during
endoscopic examination [8]. Since most of the studies are
retrospective, there is no exact data on its frequency. Rates
ranging from 0.1% to 18% are reported in the literature [7,8,11].
The rate increases even more in autopsies [7]. It is often difficult
to notice due to the contraction of the upper esophageal
sphincter, and the attention of the endoscopist also affects its
detection [3,5]. In our study, patients diagnosed with inlet patch
were incidentally detected during endoscopic examination. Our
study was retrospective, and the inlet patch rate was compatible
with the literature.

Inlet patch can be detected at any age including the
pediatric group. While the incidence in the pediatric group is
between 0.1-6%, this rate varies between 0.1-18% in adults
[8,11,12]. Our study included a wide age range, and one patient
was in the pediatric group [1,8]. In studies, the incidence of
males is slightly higher than that of females and our study was
compatible with the literature in this regard. Inlet patch foci have
a velvety, dark pink appearance endoscopically, and are usually
found as single or multiple patchy foci [7,13,14]. In our study,
while a single focus was observed in endoscopic examination in
most of the cases, there were nine cases with two or more foci
and our rates were similar to those reported in the literature.

Polyp development is rare in inlet patch cases [8,14].
The number of hyperplastic polyps diagnosed in cervical
esophagus is very low in the literature [6,15]. In our study, we
present a case located in the esophagus and diagnosed as a
hyperplastic polyp (1 cm). The most common mucosa detected in
the inlet patch foci is the oxyntic mucosa, which is followed by
the antral type [13,14,16]. In our study, in accordance with the
literature, the oxyntic type mucosa was seen more frequently.

Microscopic examination may be accompanied by
mononuclear inflammatory cells (plasma cells and lymphocytes),
polymorphonuclear leucocytes and HP in these foci at varying
rates [8,14,17]. Studies report that 0-86% of cases with gastric
HP may also have HP in the inlet patch foci [13,16]. Oral route
and gastroesophageal reflux is reported among the causes of
colonization of HP in the inlet patch foci [18]. In our study, HP
was observed in the inlet patch foci in four cases.

Histopathologically,  intestinal ~ metaplasia  may
accompany the inlet patch, but dysplasia and adenocarcinoma are
extremely rare [7,9,10,19]. According to some authors, lack of
histopathological correlation of each inlet patch case is the
reason for the low rate of neoplasia [3]. In our study, only one of
our patients had a low-grade dysplasia, which was accompanied
by intestinal metaplasia. We did not have a case diagnosed as
adenocarcinoma. The inlet patch cases, generally known as
benign lesions, remain stable during their follow up [14]. Since
most of them are asymptomatic, there is no accepted standard
treatment. Thus, some authors find endoscopic follow up
sufficient for asymptomatic cases without taking a biopsy [16].
However, because of the possibility of neoplastic development,

Helicobacter pylori 4 (6.3%)
Intestinal metaplasia 1 (1.5%)
Dysplasia 1 (1.5%)
Histopathological findings (accompanying gastric mucosa)

Chronic inflammation 25 (39.6%)
Chronic active inflammation 24 (38.1%)
Helicobacter pylori 29 (46.1%)
Intestinal metaplasia 7 (11.1%)
Dysplasia 1(1.5%)
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some authors also recommend taking a biopsy to determine the
presence or absence of preneoplastic or neoplastic lesions from
endoscopically detected lesions [3,16]. Proton pump inhibitors
can provide dramatic improvement for symptomatic patients
[20]. In cases diagnosed with dysplasia and neoplasia, argon
plasma coagulation, endoscopic mucosal resection, endoscopic
submucosal dissection, and radiofrequency ablation can be
performed [8].

Limitations

Our study has a few limitations. First, this study was
planned retrospectively. Second, the number of cases was few,
and one case was diagnosed with preneoplasia, which was
excluded.

Conclusions

The incidence of our inlet patch cases was consistent
with the literature in terms of the presence of the gastric type
epithelium, HP, intestinal metaplasia, and dysplasia. Our case
diagnosed with a hyperplastic polyp is of particular importance
for the literature. Since the inlet patch, which is a benign lesion,
has the potential to transform into malignancy, we need to obtain
more information about these lesions and their significance.
Therefore, taking biopsies from each lesion suspected of being
an inlet patch in endoscopic examination, and performing a close
clinical follow up, especially in patients with different clinical
features such as large size and ulcers, will allow us to identify
the precise frequency of the inlet patch and most importantly,
detect early neoplasms. In our daily routine, we think that our
study will increase awareness especially for endoscopists and
pathologists and may be a guide for further studies that will be
conducted among larger patient groups.
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Abstract

Aim: Although bone metastasis is the most common bone cancer in adults, its spread to the upper extremity is relatively low.
Distribution characteristics of upper extremity bone metastases are not clearly defined. In this study, we aimed to investigate upper
extremity metastases, reveal the distribution of upper extremity metastases compared to primary cancers, and evaluate their relationship
with additional bone metastases and additional visceral organ metastases.

Methods: Sixty-one patients diagnosed with upper extremity metastasis between 2018-2020 were included in the study and analyzed
retrospectively. Clinical data, pathology, PET-CT and MRI reports were evaluated. Demographic characteristics (age, gender), primary
cancer type, metastasis location (scapula, clavicle, humerus (proximal, diaphysis, distal) and forearm (proximal, diaphysis and distal)),
number of metastases (single / multiple foci), additional bone and visceral organ metastases were evaluated.

Results: Thirteen (52.00%) female and 22 (61.11%) male patients had multiple upper extremity metastases (P=0.657). The most
common location of metastasis was proximal humerus for both genders. Proximal humerus was the most common metastasis location in
breast (58.82%), lung (55.56%) and prostate (87.50%) cancers. Scapula was the most common metastasis location in gastrointestinal
(87.50%) and urinary tract (83.33%) cancers. Scapula and proximal humerus were the most common metastasis locations in gynecologic
(66.67%) cancers. The most common accompanying bone metastasis site was the vertebra for both genders. The most common visceral
organ metastasis was the lung (20.00%) in females and liver (16.67%) in males.

Conclusion: The most common location of metastases in the upper extremity is the proximal humerus, followed by the scapula. The
incidence of upper extremity metastasis decreases from proximal to distal. Solving this mechanism may be beneficial for treatment and
survival.

Keywords: Upper extremity, Bone metastases, Primary cancer

Oz

Amag: Kemik metastaz1 yetigkinlerde en sik goriilen kemik kanseri olmasina ragmen, iist ekstremiteye yayilim nispeten azdir. Ust
ekstremite kemik metastazlarinin dagilim 6zellikleri agik¢a tanimlanmamustir. Bu ¢aligmada st ekstremite metastazlarinin arastirilmasi,
iist ekstremite metastazlarmin primer kanserler agisindan dagiliminin ortaya ¢ikarilmasi, ek kemik metastazlar1 ve ek visseral organ
metastazlari ile iligkisinin degerlendirilmesi amaglanmustir.

Yontemler: 2018-2020 yillart arasinda st ekstremite metastazi tanis1 olan 61 hasta g¢alijmaya dahil edildi ve retrospektif olarak
incelendi. Klinik veriler, patoloji, PET-CT ve MRI raporlar1 degerlendirildi. Demografik 6zellikler (yas, cinsiyet), primer kanser tipi,
metastaz lokalizasyonu (skapula, klavikula, humerus (proksimal, diafiz, distal) ve on kol (proksimal, diafiz ve distal)), metastaz sayist
(tek/multiple odak), ek kemik ve viseral organ metastazlar1 agisindan hastalar degerlendirildi.

Bulgular: 13 kadin hastada (%52,00) multiple iist ekstremite metastaz1 varken 22 erkek hastada (%61,11) multiple iist ekstremite
metastazi vardi (P=0,657). Metastazin en yaygin yeri her iki cinsiyet i¢in proksimal humerustu. Proksimal humerus meme (%58,82),
akciger (%55,56) ve prostat (%87,50) kanserlerinde en sik metastaz bolgesiydi. Skapula, gastrointestinal sistem (%87,50) ve idrar yolu
(%83,33) kanserlerinde en sik metastaz yeriydi. Jinekolojik kanserlerde (%66,67) en sik metastaz yerleri skapula ve proksimal
humerustu. Eslik eden en yaygin ek kemik metastaz alani her iki cinsiyet i¢in de vertebraydi. Kadinlarda en sik goriilen viseral organ
metastazi akciger (%20,00), erkeklerde ise karacigerde (%16,67) goriildii.

Sonug: Ust ekstremite metastazlarini en sik yerlesim yeri proksimal humerustur ve bunu skapula izlemektedir. Ust ekstremite
metastazinin goriilme insidansi proksimalden distale dogru azalmaktadir. Bu mekanizmanin ¢éziilmesi tedavi ve sag kalim i¢in faydali
olabilir.

Anahtar kelimeler: Ust ekstremite, Kemik metastazi, Primer kanser
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Introduction

Bone metastasis is the most common bone cancer in
adults [1,2]. After lung and liver metastases, the most common
metastasis region is the bones. Primary cancers most frequently
associated with bone metastasis are lung, breast, kidney, and
prostate cancers [3]. Bone metastasis significantly affects the
prognosis for patients and is a serious cause of morbidity [4,5].
Previous studies reported that important prognostic factors in
bone metastasis are age, primary cancers, onset of bone
symptoms, pathological fracture, metastasis to other organs,
performance score, and preoperative hemoglobin level [6-8].
Severe bone pain, pathological fractures, spinal cord
compression, and hypercalcemia are among the major
complications of bone metastases, so bone metastasis is a major
threat to the quality of life and even survival of patients [9,10].

Spine, femur, pelvis and humerus are the most common
sites of bone metastasis [3,6]. Upper extremity metastases (24%)
are much less common than lower extremity metastases (76%)
[11]. According to the few studies investigating upper extremity
metastases, bone metastasis is seen most frequently in the
proximal humerus in the upper extremity, while this rate
gradually decreases distally in the extremity [5,11].

There are very few studies in the literature investigating
the distribution and characteristics of upper extremity bone
metastases [5,11]. In this study, it was aimed to investigate upper
extremity metastases and their distribution characteristics
according to primary cancers, reveal the demographic
characteristics of the patients and the features of additional bone
metastases that may accompany upper extremity metastases.

Materials and methods

Patients who were followed up with a diagnosis of
cancer in Istanbul Oncology Hospital between 2018 and 2020
were retrospectively analyzed. Outpatients clinic files of the
patients, the results of 18F-fluoro-2-deoxyglucose (FDG)
Positron Emission Tomography / Computerized Tomography
(PET-CT), Magnetic Resonance Image (MRI) and pathology
results of primary cancers were examined. While inclusion
criteria consisted of being followed up with a diagnosis of cancer
between 2018-2020, having upper extremity metastases and
complete data, primary bone cancers and patients with a lack of
data were excluded from the study. Sixty-one patients were
included in the study in line with the determined inclusion and
exclusion criteria.

The demographic characteristics (age, gender),
pathology reports of primary cancers, PET-CT and MRI results
of 61 patients included in the study were evaluated
retrospectively. Primary cancers were divided into 6 groups as
lung cancer, breast cancer, gastrointestinal tract cancers (gastric
cancer, pancreatic cancer, colon cancer, gallbladder cancer,
rectum cancer), urinary tract cancers (renal cancer, bladder
cancer), prostate cancer, gynecological cancers (endometrial
cancer, cervical cancer) and unknown origin (Table 1). The
groups were evaluated in terms of age, gender, number of upper
extremity metastases (single focus, multiple focus) and
localization of upper extremity metastasis. Localization of upper
extremity metastasis was categorized as scapula, clavicle,
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humerus and forearm. Humerus and forearm were examined in
detail anatomically in 3 regions as proximal, diaphysis and distal.
In addition, additional bone metastases accompanying upper
extremity metastases were evaluated. Additional bone metastases
were classified into six regions as spine (cervical spine, thoracic
spine, lumbar spine), lower limb (femur, tibia, ankle, foot),
thoracic bones (ribs, sternum) and pelvis (sacroiliac joint,
sacrum, ilium, ischium, pubis, acetabulum).

The protocol of the study, which was and carried out in
accordance with the principles of the Helsinki Declaration, was
approved by Istinye University Ethics Committee (2/2020.K-
078-10/5/2020).

Statistical analysis

All analyses were performed on SPSS v21 (SPSS Inc.,
Chicago, IL, USA). Shapiro-Wilk test was used to determine
whether variables are normally distributed. Data are given as
mean (SD) for continuous variables and as frequency
(percentage) for categorical variables. Normally distributed
variables were analyzed with the independent samples t test or
one-way analysis of variances (ANOVA) depending on the
number of groups being compared. Pairwise comparisons were
performed with the Tukey test. Categorical variables were
analyzed with the Chi-square tests or Fisher's exact tests. Two-
tailed P-values of less than 0.05 were considered statistically
significant.

Results

We included 61 patients (25 females and 36 males) with
a mean age of 61.82 (10.47) years (range 42 - 86) in this study.
There were no significant differences between genders in terms
of age (P=0.438). The most common primary cancer type was
lung cancer (29.51%) among all patients. The most common
primary cancer types were breast (68.00%), lung (16.00%) and
gynecologic (12.00%) cancers in females and lung (38.89%),
gastrointestinal tract (22.22%) and prostate (22.22%) cancers in
males (P<0.001). The primary cancer type was unknown in one
female patient.

Thirteen (52.00%) female patients and 22 (61.11%)
male patients had multiple upper extremity metastases
(P=0.657). The most common location of metastasis was
proximal humerus for both genders. There were no significant
differences between the genders in terms of metastases.
Distribution of localizations of upper extremity metastases by
gender was shown in Figure 1.

..

Scapula Clavicle Proximal Humerus Distal Proximal Forearm Distal
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Figure 1: Distribution of upper extremity metastasis localizations according to gender
Nineteen (76.00%) female and 22 (61.11%) male

patients had accompanying bone metastases. The most common

metastasis site was the vertebra in both genders. Six (24.00%)
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female patients and 11 (30.56%) male patients had
accompanying visceral organ metastases. The most common
visceral organ metastasis was the lung (20.00%) in females and
liver (16.67%) in males. There were no significant differences
between genders with regards to accompanying bone or visceral
organ metastasis (Table 1).

Table 1: Summary of age and metastasis characteristics with regards to gender

Female (n=25) Male (n=36) Total (n=61) P-value
Age, mean (SD) 60.56 (9.39)  62.69 (11.20) 61.82 (10.47) 0.438
Primary tumor n (%) n (%) n (%)
Breast 17 (68.00) 0 (0.00) 17 (27.87) <0.001
Lung 4 (16.00) 14 (38.89) 18 (29.51)
Gastrointestinal Tract | 0 (0.00) 8(22.22) 8 (13.11)
Gastric 0 (0.00) 2 (5.56) 2(3.28)
Pancreatic 0 (0.00) 1(2.78) 1(1.64)
Gallbladder 0 (0.00) 1(2.78) 1(1.64)
Colonic 0 (0.00) 2 (5.56) 2(3.28)
Rectal 0 (0.00) 2 (5.56) 2(3.28)
Urinary tract 0 (0.00) 6 (16.67) 6 (9.84)
Renal 0 (0.00) 3(8.33) 3(4.92)
Urinary Bladder 0 (0.00) 3(8.33) 3(4.92)
Prostate 0 (0.00) 8(22.22) 8(13.11)
Gynecologic 3(12.00) 0 (0.00) 3(4.92)
Endometrial 1 (4.00) 0 (0.00) 1(1.64)
Cervical 2(8.00) 0 (0.00) 2(3.28)
Unknown 1 (4.00) 0 (0.00) 1(1.64)
Number of metastasis n (%) n (%) n (%)
Single 12 (48.00) 14 (38.89) 26 (42.62) 0.657
Multiple 13 (52.00) 22 (61.11) 35 (57.38)
Location n (%) n (%) n (%)
Scapula 11 (44.00) 23 (63.89) 34 (55.74) 0.202
Clavicle 7 (28.00) 5(13.89) 12 (19.67) 0.203
Humerus 16 (64.00) 30 (83.33) 46 (75.41) 0.155
Proximal 13 (52.00) 25 (69.44) 38 (62.30) 0.265
Diaphysis 8 (32.00) 7(19.44) 15 (24.59) 0.414
Distal 1 (4.00) 3(8.33) 4 (6.56) 0.638
Forearm 2(8.00) 2 (5.56) 4 (6.56) 1.000
Proximal 2(8.00) 1(2.78) 3(4.92) 0.562
Diaphysis 1 (4.00) 0 (0.00) 1(1.64) 0.410
Distal 0 (0.00) 1(2.78) 1(1.64) 1.000
Accompanying 19 (76.00) 22 (61.11) 41 (67.21) 0.347
bone metastasis
Vertebra 15 (60.00) 20 (55.56) 35 (57.38) 0.935
Lower extremity 12 (48.00) 8(22.22) 20 (32.79) 0.067
Thorax 9 (36.00) 10 (27.78) 19 (31.15) 0.688
Pelvis 13 (52.00) 13 (36.11) 26 (42.62) 0.332
Accompanying visceral | 6 (24.00) 11 (30.56) 17 (27.87) 0.786
organ metastasis
Lung 5 (20.00) 3(8.33) 8(13.11) 0.254
Liver 3(12.00) 6 (16.67) 9 (14.75) 0.725
Peritoneum 1 (4.00) 3(8.33) 4 (6.56) 0.638
Suprarenal gland 0 (0.00) 3(8.33) 3(4.92) 0.262
Urinary bladder 0 (0.00) 1(2.78) 1(1.64) 1.000

Patients with prostate cancer were significantly older
than patients with breast and lung cancers (P=0.005). There were
no significant differences between other cancer types in terms of
age. The groups were similar in terms of multiple metastasis
presence (P=0.941). Proximal humerus was the most common
metastasis site in breast (58.82%), lung (55.56%) and prostate
(87.50%) cancers. Scapula was the most common metastasis site
in gastrointestinal (87.50%) and urinary tract (83.33%) cancers.
Scapula and proximal humerus were the most common
metastasis sites in gynecologic (66.67%) cancers. Distribution of
upper extremity metastasis localizations according to primary
cancers was shown in Figure 2 and Table 2.

The most common accompanying bone metastasis site
was the vertebra in the breast (64.71%), lung (55.56%) and
gastrointestinal tract (62.50%) cancers, and the vertebrae and
pelvis in urinary tract (50.00%), prostate (50.00%) and
gynecologic (66.67%) cancers. The most common accompanying
visceral organ metastasis was lung in breast (23.53%) cancer,
peritoneum, and suprarenal gland in lung (16.67%) cancer, lung
and liver in gastrointestinal tract (25.00%) cancers, liver in
prostate (25.00%) cancer, and lung and liver in gynecologic
(33.33%) cancers. There was not any accompanying visceral
organ metastasis in urinary tract cancers. We found no
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significant differences between primary cancer types regarding
accompanying bone or visceral organ metastases (Table 2).

Table 2: Summary of age and metastasis characteristics with regard to primary cancer types

Breast Lung Gl Tract  Urinary Prostate ~ Gynecologic ~ P-
(n=17)  (n=18)  (n=8) Tract (n=6) (n=8) (n=3) value
Age 59.88 57.00 60.13 65.00 (8.67) 73.50 65.00 (3.46) ® 0.005
(10.08)* (8.22)* (9.67)* *® (11.51)°
Number of n (%) n (%) n (%) n (%) n (%) n (%)
Metastasis
Single 8(47.06) 8 (44.44) 3(37.50) 2(33.33) 3(37.50) 2 (66.67) 0.941
Multiple 9(52.94) 10 5(62.50) 4(66.67) 5(62.50) 1(33.33)
(55.56)
Location n (%) n (%) n (%) n (%) n (%) n (%)
Scapula 6(35.29) 8(44.44) 7(87.50) 5(83.33) 5(62.50) 2 (66.67) 0.102
Clavicle 4(23.53) 4(22.22) 2(25.00) 1(16.67) 0(0.00) 1(33.33) 0.748
Humerus 11 15 5(62.50) 5(83.33)  7(87.50) 2 (66.67) 0.655
(64.71)  (83.33)
Proximal 10 10 5(62.50) 4(66.67) 7(87.50) 2 (66.67) 0.750
(58.82)  (55.56)
Diaphysis 6(35.29) 5(27.78) 1(12.50) 2(33.33) 0(0.00) 0 (0.00) 0.330
Distal 0(0.00) 3(16.67) 0(0.00) 0 (0.00) 1(12.50) 0(0.00) 0.330
Forearm 2(11.76) 1(5.56) 0(0.00) 0 (0.00) 1(12.50) 0(0.00) 0.792
Proximal 2(11.76) 0(0.00) 0(0.00) 0 (0.00) 1(12.50) 0(0.00) 0.490
Diaphysis 1(5.88) 0(0.00) 0(0.00) 0(0.00) 0(0.00)  0(0.00) 0.766
Distal 0(0.00) 1(556) 0(0.00) 0(0.00) 0(0.00)  0(0.00) 0.796
Accompanying |13 12 6 (75.00) 3(50.00) 5(62.50) 2 (66.67) 0.880
bone metastasis  |(76.47)  (66.67)
Vertebra 11 10 5(62.50) 3(50.00) 4 (50.00) 2 (66.67) 0.971
(64.71)  (55.56)
Lower extremity |8 (47.06) 7(38.89) 1(12.50) 1(16.67) 2(25.00) 1 (33.33) 0.514
Thorax 7(41.18) 7(38.89) 2(25.00) 1(16.67)  2(25.00) 0 (0.00) 0.625
Pelvis 9(52.94) 6(33.33) 2(25.00) 3(50.00) 4(50.00) 2 (66.67) 0.641
Accompanying |5 (29.41) 5(27.78) 4 (50.00) 0 (0.00) 2(25.00) 1(33.33) 0.505
visceral
organ metastasis
Lung 4(23.53) 0(0.00) 2(25.00) 0 (0.00) 1(12.50) 1(33.33) 0.206
Liver 2(11.76) 2(11.11) 2(25.00) 0 (0.00) 2(25.00) 1(33.33) 0.630
Peritoneum 1(5.88) 3(16.67) 0(0.00) 0 (0.00) 0(0.00)  0(0.00) 0.454
Suprarenal gland |0 (0.00) 3 (16.67) 0(0.00) 0 (0.00) 0(0.00)  0(0.00) 0.195
Urinary bladder |0 (0.00) 0(0.00) 1(12.50) 0 (0.00) 0(0.00)  0(0.00) 0.251

Same letters denote the lack of statistically significant difference between groups.

mScapula(%)

0 M Clavicle(%)

m Proximal Humerus(%)

M Humerus Diaphysis(%)

I Distal Humerus(%)

m Proximal Forearm(%)

Forearm Diaphysis(%)

Distal Forearm(%)

Figure 2: Distribution of upper extremity metastasis localizations according to primary
cancers

Discussion

In the present study in which 61 patients with upper
extremity metastases were included, demographic characteristics,
pathology reports, PET-CT and MRI results of the patients were
examined retrospectively. Upper extremity metastases were
evaluated in terms of anatomical regions, as the scapula, clavicle,
humerus, and forearm. Humerus and forearm were divided into 3
regions as proximal, diaphysis and distal. In addition to
examining the distribution characteristics of upper extremity
metastases of primary cancers, the number of metastases,
additional bone and visceral organ metastases were also
evaluated in this study.

There are very few studies in the literature evaluating
the distribution characteristics of upper extremity metastases
[5,11]. Upper extremity metastases were evaluated with case
reports or comparative studies [12-16]. In the study of
Wisanuyotin et al. [5], 102 patients with upper extremity
metastases were examined. In this study, they reported that the
most common upper extremity metastatic sites were humerus
(64.7%), clavicle (13.7%) and scapula (12.7%). The most
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common primary cancers with upper limb metastases were lung
(31.4%), liver (14.7%), breast (12.7%), thyroid (7.8%), and renal
(3.9%) cancers [5]. Similarly, the most common upper extremity
metastatic sites in our study were the humerus, followed by the
scapula (55.74%) and the clavicle (19.67%). Differences in the
number of patients may have caused this discrepancy. In
addition, in the present study, the humerus and forearm were
anatomically divided into 3 regions, proximal diaphysis and
distal. The most common primary cancers that metastasized to
the upper extremity were lung (29.51%), breast (27.87%),
prostate (13.11%) and gastrointestinal tract (13.11%) cancers.
The study of Ratasvouri et al. [11], in which they evaluated all
bone metastases, reported that the most common metastasis site
in the upper extremity was the humerus (21.0%), among which
58.0% of humeral metastases were reported in the diaphysis and
29.0% were located proximally [11]. The results of this study
also indicate that the most common upper extremity metastasis
region is the humerus, but differently, the most common
humerus metastasis localization is the proximal region.

Limitations

The major limitation of the study is its retrospective
design. More than half of the patients in the study had breast and
lung cancer. In this case, it may be considered as a limitation, but
it should be taken into consideration that these cancers are the
most common in the society [17,18]. Pathological fracture rates
of the upper extremity, surgical treatment options and survival
rates could be added to the study. The number of patients
participating in the study could have been higher, but the
relatively low incidence of upper extremity metastases should be
considered in this regard. Nevertheless, studies with higher
patient numbers may reveal more objective results.

Conclusion

Regardless of the primary cancer type, the most
common localization of metastases in the upper extremity is the
proximal humerus, followed by the scapula. The rate of
metastasis in the upper extremity decreases from proximal to
distal regions, and clarification of its mechanism may be
beneficial for treatment and survival. Studies with higher number
of patients may yield more objective and comprehensive results
regarding the distribution of upper extremity metastases
compared to primary cancers and their effects on survival.
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Abstract

Aim: Neutrophil/lymphocyte ratio, neutrophil/eosinophil ratio (NER), and C-reactive protein-to-albumin ratio (CAR) reflect systemic
inflammation. However, their relationship with the surgical treatment of carpal tunnel syndrome (CTS) has not been studied. In the
present research, the association between systemic inflammation parameters and CTS surgical treatment results was investigated in
patients with neurophysiologically moderate CTS.

Methods: The present study was conducted retrospectively on patients who underwent surgical treatment owing to moderate CTS. The
postoperative results were evaluated by a nerve conduction study (NCS) performed approximately 6 months after the surgery. Patients
were divided into three groups based on the postoperative NCS: Patients who did not have CTS according to NCS were defined as “the
group fully benefiting” from surgical treatment, patients with mild CTS were included in “the group partially benefiting,” from surgical
treatment, and patients with moderate or severe CTS were included in “the group with no benefit.”

Results: Forty-one patients with moderate CTS were included in the study. There was a significant difference between the groups in
terms of median CAR, white blood cell, neutrophil, NER, and C-reactive protein (CRP) levels (P<0.001, P=0.012, P=0.014, P=0.005
and P=0.001, respectively). There was also a statistically significant and strong positive correlation among postoperative CTS severity,
CAR (rho: 0.633, P<0.001) and CRP (rho: 0.603, P<0.001).

Conclusion: In the current study, it was found that CTS patients with higher CAR levels achieved less benefit from the surgical
treatment.

Keywords: C-reactive protein/albumin ratio, Surgical treatment, Carpal tunnel syndrome, Neutrophil/eosinophil ratio, Systemic
inflammation

Oz

Amag: Notrofil/lenfosit oran1 (NLO), ndtrofil/eozinofil oran1 (NEO) ve C-reaktif protein/albumin orani1 (CAO) sistemik inflamasyonu
yansitir. Ancak, bunlarin karpal tiinel sendromu (KTS) cerrahi tedavisi ile iligkisi ¢alisiilmamistir. Bu ¢aligmada, norofizyolojik olarak
orta KTS’li hastalarda sistemik inflamasyon parametreleri ile KTS cerrahi tedavi sonuglari arasindaki iliski arastirildi.

Yontemler: Bu c¢alisma, orta KTS nedeniyle cerrahi tedavi yapilmis hastalar iizerinde retrospektif olarak yapildi. Cerrahi sonrasi
sonuglar, ameliyattan yaklagik 6 ay sonra yapilmis bir sinir iletim ¢aligmasi (SIC) ile degerlendirildi. Cerrahi sonras1 SIC’e gore hastalar
iic gruba aynldr: SIC ile KTS saptanmayan hastalar cerrahi tedaviden “tam faydalanan grup”, hafif KTS saptanan hastalar “kismi
faydalanan grup” ve orta veya siddetli KTS saptanan hastalar ise cerrahi tedaviden “hi¢ faydalanmayan grup” olarak tanimlandi.
Bulgular: Calismaya, 41 orta KTS’li hasta alind1. Gruplar arasinda medyan CAO, beyaz kan hiicresi (WBC), notrofil, NEO ve C-reaktif
protein (CRP) diizeyleri agisindan anlamli fark gozlenmistir (swrasiyla P<0,001; P=0,012; P=0,014; P=0,005 ve P=0,001). Ayrica,
cerrahi sonrast KTS siddeti ile CAO (rho: 0,633; P<0,001) ve CRP (rho: 0,603; P<0,001) arasinda istatistiksel olarak anlamli ve giiclii
pozitif korelasyon vardi.

Sonug: Bu ¢aligmada, daha yiiksek CAO diizeyine sahip KTS hastalarinin cerrahi tedaviden daha az fayda sagladigi bulunmustur.
Anahtar kelimeler: C-reaktif protein/albumin oram, Cerrahi tedavi, Karpal tiinel sendromu, Nétrofil/eozinofil orami, Sistemik
inflamasyon
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Introduction

Surgical treatment of moderate and advanced carpal
tunnel syndrome (CTS) is known as the most effective method of
treatment [1,2]. However, not all patients benefit from this
approach [3]. It is emphasized that the underlying causes of
surgical failure stem from the surgeon and the patient [4,5].
Patient-related causes of unsuccessful carpal tunnel surgery are
identified as follows: Tenosynovitis of flexor tendons, necrosis
of palmar fascia after surgery, development of fibrous
proliferation in the carpal tunnel, infections developing in the
surgical site, and compression of the palmar cutaneous branch of
the median nerve. Surgeon-related causes include incomplete
transection of the transverse carpal ligament and, in rare cases,
iatrogenic median nerve incisions [4,5]. According to a recently
published study, obesity and advanced age also have a role in
surgical failure [6]. In many recent studies, C-reactive
proteinfalbumin ratio (CAR) [7], neutrophil/eosinophil ratio
(NER) [8], neutrophil/lymphocyte ratio (NLR) [9], and increased
levels of neutrophils [10] have been established to reflect
systemic inflammation and to play a role in the prognosis of
many diseases [7-10]. To the best of our knowledge, the role of
systemic inflammation in the success of CTS surgery has never
been studied. Therefore, the present study investigates the
relationship between surgical treatment results of CTS and CAR,
NER, NLR, white blood cells (WBC), neutrophils, and C-
reactive protein (CRP).

Materials and methods

This study was performed retrospectively on patients
who underwent surgical treatment owing to moderate CTS
between July 2014 and August 2019. First, patients with
moderate CTS were identified through a nerve conduction study
(NCS) in our neurophysiology laboratory. Among them, 852 had
moderate CTS, 475 of whom had been already operated. Of the
patients who had been operated, 41 had preoperative laboratory
results and a report of NCS conducted nearly 6 months after the
operation. The study was done with this group of 41 patients for
whom complete data were available.

Those with missing data, those with moderate CTS
patients who had not undergone surgical treatment, and patients
less than 18 years of age were excluded from the study. None of
the patients included herein were pregnant. Also, those who had
cervical radiculopathy, brachial plexopathy, and generalized
peripheral neuropathy were not included in the study.

In our clinic, the diagnosis of CTS is confirmed by a
neurophysiologically-performed NCS along with the presence of
clinical symptoms of CTS. During the neurophysiological
examination, the hand temperature of the patients is kept above
32°C. During NCS, the median and ulnar nerves are bilaterally
examined. The sensory conductions are performed
antidromically using surface recording electrodes on the 2™ and
5" fingers, respectively, while the NCS of the median motor is
performed with surface recording electrodes on the muscle of the
abductor pollicis brevis. The motor and sensory conduction
amplitudes, distal latencies (ms), and nerve conduction rates
(m/s) of the bilateral median and ulnar nerves are measured.
Accordingly, the patients diagnosed with moderate CTS were

CTS surgical treatment success and systemic inflammation
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included in the study. The patients were classified as
(neurophysiologically) mild, moderate, and severe CTS [9].
Two-channel electroneuromyography device (Micromed SpA-
Via Giotto, 2-31021 Mogliano Veneto-Italy, 2014) was used for
neurophysiological diagnosis.

The patients were divided into three groups based on
postoperative NCS: Patients who did not have CTS according to
NCS were defined as “the group fully benefiting” from the
surgical treatment, patients with mild CTS as “the group partially
benefiting” from surgical treatment and patients with moderate
or severe CTS as “the group with no benefit.”

The patients' blood sample analysis was performed
using an autoanalyzer (Sysmex XN-1000 hematology analyzer,
Kobe, Japan) installed in our hematology laboratory. CAR was
calculated by dividing the amount of C-reactive protein by the
albumin level, while NER was calculated by dividing the
neutrophil count by the eosinophil count, and NLR by dividing
the neutrophil count by the lymphocyte count.

This study was approved by Aksaray University Human
Research Ethics Committee (October 21, 2020, Number:
2020/09-15), and the study was conducted in accordance with the
Helsinki Declaration.

Statistical analysis

Results are presented as mean (SD) or median (min-
max). The distribution pattern of the data was investigated using
Kolmogorov-Smirnov normality test. Age, neutrophil, WBC,
BMI, NLR, NER, CRP, and CAR were compared using Kruskal-
Wallis test. Mann-Whitney U test was used for post-hoc
comparisons. Correlations of postoperative CTS severity with the
other parameters were checked using Spearman non-parametric
correlation test because postoperative CTS severity was ordinal.
The correlation results were interpreted according to the
principles set by Cohen [11]. SPSS 23.0 (SPSS Inc., Chicago,
IL) was used for all statistical analysis. A P-value <0.05 was
considered statistically significant. Additionally, for non-
parametric post-hoc comparisons, Bonferroni correction was
applied and a P-value under 0.05/3=0.017 (triple combination)
was considered statistically significant.

Results

Forty-one patients who had undergone surgery for CTS
were eligible for this study. While no patients were present in the
severe-CTS group, the moderate-CTS group (the group with no
benefit) consisted of 15 patients [4 males and 11 females, mean
age: 53.7 (11.2) years], the mild-CTS group (the group partially
benefiting) consisted of 9 patients [9 females, mean age: 47.7
(6.7) years], and the non-CTS group (the group fully benefiting)
consisted of 17 patients [7 males and 10 females, mean age: 47.1
(12.8) years]. The groups were age and gender-matched
(P=0.240 and P=0.084, respectively).

The comparison of inflammatory parameters among the
three groups is presented in Table 1. According to the Kruskal-
Wallis test, the median NLR did not significantly differ among
the three groups (P=0.069), but the median WBC, neutrophil,
BMI, NER, CRP, and CAR did (P=0.012, P=0.014, P=0.001,
P=0.005, P=0.001, and P<0.001, respectively). Post-hoc tests
revealed that the median neutrophil and NER were not
significantly different between the mild-CTS group and the non-

&
A4

Page/Sayfa|1228v



Surg Med. 2020;4(12):1227-1230.

J

CTS group (P=0.133 and P=0.535, respectively), but the median
BMI, WBC, CRP and CAR were significantly higher in the mild-
CTS group than in the non-CTS group (P=0.004, P=0.045,
P=0.015, and P=0.014, respectively). In addition, the median
BMI, WBC, neutrophil, NER, CRP, and CAR were significantly
higher in the moderate-CTS group than in the non-CTS group
(P<0.001, P=0.006, and P=0.014, respectively). Median NER
was significantly higher in the moderate-CTS group than in the
mild-CTS group (P=0.002), however, median BMI, WBC,
neutrophil, CRP, and CAR were similar between the moderate
and mild-CTS groups (P=0.482, P=0.29, P=0.123, P=0.144, and
P=0.074, respectively).

Table 1: The comparison of median inflammatory parameters among the groups defined
according to post-surgical nerve conduction study results

JOSAM

Non-CTS Mild-CTS Moderate-CTS P-
(the group fully (the group partially (the group with value®
benefiting) benefiting) no benefit)
(n=17) (n=9) (n=15)
Negutrophil, 3.23 (2.04-6.39) 4.3 (3.11-6.73) 5.65 (2.09-12.46)  0.014
10°/L
WBC, 107/L 7.24 (4.53-9.2) 8.87 (6.34-10.28) 9.23 (4.26-14.06)  0.012
BMI, kg/m? 29.3(24.8-34) 36.3(28.1-39) 37 (24.3-48.3) 0.001
NLR 1.45 (0.82-3.39) 151 (1.17-3.32) 2.41 (1.17-10.4) 0.069
NER 22.08 (7-169.2) 19.22 (12.53-40.4) 48.26 (19.13- 0.005
778.75)
CRP, mg/dL 1.44 (0.11-6) 4.2 (1.02-8.59) 5.7 (1.4-30) 0.001
CAR 0.36 (0.03-1.31) 0.87 (0.24-1.86) 1.16 (0.29-7.14) <0.001

# Kruskal Wallis test, CTS: Carpal tunnel syndrome, WBC: White blood cell, BMI: Body mass index, NLR:
Neutrophil/lymphocyte ratio, NER: Neutrophil/eosinophil ratio, CRP: C- reactive protein, CAR: C- reactive
protein/albumin ratio, NOTE: Since no patients with severe-CTS were detected after surgical treatment, the
severe-CTS group was not included in the study.

Spearman correlation analysis revealed that the severity
level of CTS (after surgery) was positively, strongly, and
significantly correlated with CAR (rho: 0.633 and P<0.001;
Figure 1), CRP (rho: 0.603 and P<0.001; Figure 2), and BMI
(rho: 0.578 and P<0.001). In addition, the severity level of CTS
(after surgery) was positively, moderately, and significantly
correlated with NLR (rho: 0.351 and P=0.024), NER (rho: 0.389
and P=0.012), WBC (rho: 0.467 and P=0.002), and neutrophil

count (rho: 0.461 and P=0.002).
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Figure 1: Graph showing the correlation between C-reactive protein/albumin ratio and the
(neurophysiological) severity of carpal tunnel syndrome after the surgical treatment
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Figure 2: Graph showing the correlation between C-reactive protein and the
(neurophysiological) severity of carpal tunnel syndrome after the surgical treatment
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Discussion

This study concludes that patients with failed CTS
surgery had higher WBC, BMI, NER, CRP, and CAR. There was
also a positive correlation between the severity of CTS and these
parameters after surgical treatment. To the best of our
knowledge, the current study has been the first one to investigate
the relationship between systemic inflammation parameters and
surgical treatment results in CTS.

NER, CRP, WBC, NLR, and CAR are the blood
parameters that reflect systemic inflammation [7-9,12,13]. In
recent years, these parameters have been associated with the
prognosis of various diseases such as ischemic stroke [8,12],
hemorrhagic stroke [7,14], and CTS [9] or the severity of the
disease.

Surgical treatment has a prominent place in the
treatment of patients with moderate and advanced CTS [2].
However, it was emphasized that one out of four patients
undergoing surgical treatment (25%) did not benefit from it [3].
The underlying reasons for the failure of surgical treatment
might be attributed to the patient or the surgeon [5]. However,
systemic inflammation in unsuccessful CTS surgery has not been
studied at all. A recent study [9] emphasized that there is a
positive correlation between NLR and severity of CTS. It is not
exactly known why CTS is more severe in patients with a higher
level of systemic inflammation. Therefore, systemic
inflammation may be associated with the severity of CTS as well
as with the surgical treatment outcomes in CTS. It has been
determined in this study that patients with higher WBC, NER,
CRP, and CAR achieve less benefit from the surgical treatment
or no benefit at all, which supports the presence of this
correlation. The underlying pathophysiological mechanisms are
not yet fully known. Further studies are needed to clarify them.

NLR is a hematological parameter that reflects systemic
inflammation [9,13,14]. NLR has been associated with diabetic
polyneuropathy [15] and Guillain-Barré Syndrome [16-18] in
several studies conducted in recent years. In the present study,
patients who did not benefit from CTS surgery had higher NLR
compared to those who benefited from it. However, there was no
statistically significant difference between the groups. It is
believed that this may be due to the small number of patients in
the groups.

A recent study found that advanced age and high BMI
had adverse effects on surgical treatment success in CTS [6].
Similar to this study, it was found that patients with higher BMI
derived less benefit out of the surgical treatment. Thus, the
determination of the presence of a positive correlation between
BMI and severity of CTS was consistent with the study [6] in
literature. Losing weight before the surgical treatment might
increase the chances of success in patients with high BMI [6].

Limitations

Although this study is considered to contribute novel
information to the literature, it has some limitations. First, this
study is a monocentric retrospective study. Secondly, the present
study was conducted with a small number of patients. Thirdly,
owing to its retrospective nature, patients with moderate CTS
who had elevated levels of inflammation were not administered
anti-inflammatory treatments to lower the levels of inflammation
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in combination with surgical treatment; therefore, they were not
included in a particular follow-up process.

Conclusion

The presence of an elevated level of systemic
inflammation in patients with CTS can adversely affect its
surgical treatment. Long-term use of systemic anti-inflammatory
treatments in combination with surgical treatment in such
patients can offer additional benefit. The role of systemic
inflammation in the success of surgical treatment of CTS can be
clarified by further prospective studies.
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Abstract

Aim: Many women of reproductive age who use contraceptive methods have sexual dysfunction and reduced quality of life. This study
aimed to evaluate the effects of various contraceptive methods on female sexual function index (FSFI) and quality of life scale (SF-12).
Methods: This prospective observational study was conducted on the patients admitted to the Gynecology and Obstetrics outpatient
clinic between August and October 2020. FSFI total score and FSFI sub-domains (desire, arousal, lubrication, orgasm, satisfaction, and
pain) and SF- 12 were used to compare the differences between the groups using various contraceptive methods (Mirena, Copper RIA,
tubal ligation, condom, and oral contraceptive pill). The demographic characteristics of the patients, the FSFI, and SF-12 data were
collected by the researchers face to face.

Results: A total of 228 subjects with a mean age of 30.32 years participated in the study. FSFI scores of the patients using and not using
contraceptive methods were significantly different (P<0.001), while PCS-12 (P=0.122) and MCS-12 (P=0.122) scores were similar.
The mean total FSFI score was 23.36.

Conclusion: The study concluded that women using contraceptive methods had lower total FSFI scores than those who did not, and
statistically significant differences were found between the two groups in terms of lubrication, desire, and pain subdomains. We found
that contraception methods significantly affected the sexual function of women, but not their quality of life.

Keywords: Female sexual dysfunction, Quality of life, Contraception, Female sexual function index

Oz

Amag: Bu c¢alismamizda, kontrasepsiyon yontemlerinin kadin cinsel fonksiyonuna ve yasam kalitesine etkisinin, Kadmn Cinsel
Fonksiyon Olgegi (KCFO) ve Yasam Kalitesi Olgegi (SF-12) dogrultusunda 6lgiilmesi amaglandi.

Yontemler: Bu prospektif gozlemsel aragtirmaya, Agustos-EKim 2020 tarihleri arasinda Kadin hastaliklar1 ve dogum poliklinigimize
bagvuran hastalar dahil edildi. KCFO ve alt gruplari skorlari (arzu, uyarilma, lubrikasyon, orgasm, memnuniyet ve agri ) ile SF-12
skorlar1 korunma yontemleri (Mirena, Bakir RIA, tiip ligasyonu, kondom, ve oral kontraseptif hap) kullananlar ile kullanmayanlarin
cinsel islevleri ve yasam kaliteleri agisindan farklilik olup olmadigini arastirmak amaciyla kullanildi. Hastalarin demografik 6zellikleri,
KCFO ve SF-12 skorlar1 arastirmacilar tarafindan yiiz yiize toplandi.

Bulgular: Caligmaya 228 kisi dahil edildi, ¢alismaya katilan kadinlarin ortalama yas1 30,32 saptandi. Toplam KCFO skoru bakimindan,
gruplar arasinda istatistiksel olarak anlamli bir fark s6z konusudur (P<0,001). Ortalama toplam KCFO skoru 23.36 olarak 6lgiildii. PCS-
12 (P=0,122) ve MCS-12 (P=0,122) arasinda istatistiksel olarak anlamli bir fark tespit edilmedi.

Sonug: Kontrasepsiyon yontemi kullanan kadinlarin, kontrasepsiyon yontemi kullanmayan kadinlara gére daha diisiik toplam KCFO
skorlarina sahip oldugu ve her iki grubun da arzu, lubrikasyon ve agri alt gruplarinda istatistiksel olarak anlamli bir fark bulundugu
gosterildi. Kontrasepsiyon yontemleri kadin cinsel fonksiyon bozuklugu tizerinde 6nemli bir etkiye sahipken, kadinlarin yasam kalitesi
kontrasepsiyon yontemlerinden etkilenmemektedir.

Anahtar kelimeler: Kadin cinsel fonksiyon bozuklugu, Yasam kalitesi, Dogum kontrolii, Kadin cinsel fonksiyon dlgegi

1235.

How to cite/Atif i¢in: Giirbiiz T, Giingdr ND, Okgu ND, Yurci A. Effects of contraception methods on female sexual function and quality of life. J Surg Med. 2020;4(12):1231- ]

Page/Sayfa]|l23l



Surg Med. 2020;4(12):1231-1235.

J

Introduction

One of the major components of quality of life and
health is satisfactory sexual life [1], and factors affecting the
individual's health may also negatively affect their sexual life
[2]. Several health problems, which include hormonal,
biological, and psychological factors, cause sexual dysfunction
among women [3]. FSD describes various sexual problems such
as difficulty or inability to achieve orgasm, reduced desire, low
arousal, and dyspareunia [4]. Female sexual dysfunction is a
progressive, age-related, and widespread problem from which
30-50% of women suffer [5-7].

World Health Organization (WHO) declared sexual
health to be an essential human right for women. In the recent
reports, sexual disorders have been shown to cause morbidity
and reduced QOL [8].

FSD is divided into subcategories such as reduced
sexual feelings of interest, thoughts, and fantasies, the difficulty
of arousal, lubrication, or orgasm despite being adequately
aroused, or feeling of pain resulting from intercourse [9].

One of the main factors affecting sexual life is family
planning. There are several contraceptive methods including
implants, intrauterine devices (IUD), oral contraceptive pills
(OCPs), tubal ligation (TL), contraceptive injections, and female
sterilization [10], but some studies have reported undesirable
effects of TL on women's QOL and sexual life [11-13]. Today,
one of the important components of quality of life and health is
satisfactory sexual habits, but unfortunately, sexual problems are
reported in a minimum of 43% of women [14].

In our study, the Female Sexual Function Index (FSFI)
was used as a valid survey method for evaluating the effects of
contraception methods (Mirena, Copper RIA, tubal ligation,
condom, and oral contraceptive pill) on female sexual life and
QOL.

The FSFI as a valid and reliable questionnaire with six
domains including desire, satisfaction, subjective arousal,
orgasm, pain, and lubrication and 19 questions for measuring
female sexual function [15]. A maximum and minimum score is
assigned to each domain and all domains are measured to
determine sexual function total score. A score < 26.5 is regarded
as FSD [16] meaning that the higher individual domain score or
total score, the better sexual functioning. The reliable and valid
version for the Turkish population is the Turkish version of the
FSFI [17]. The SF-12 is a subset of the SF-36 with 12 items
containing two summary measures, including scores of Mental
(MCS-12) and Physical (PCS-12) Component Summary [18].
Higher scores show better health.

The aim of the current study was to evaluate whether
contraceptive methods affect female sexual functions and their
quality of life and compare it with the normal population.

Materials and methods

This prospective cross-sectional observational study
was performed in Adana City Research Hospital, Gynecology
and Obstetrics outpatient clinic. Permission was obtained from
Research Ethics Committee of Adana City Research Hospital
(Permission granted /CAAE number: 12.08.2020, Decision no:
1039). All procedures in studies involving human participants
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were performed in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or
comparable ethical standards. A total of 228 patients who were
admitted to Gynecology & Obstetrics outpatient clinic between
August 2020 and October 2020 were included in this study.
Patients were classified based on the contraceptive methods they
were using, namely, Mirena, Copper RIA, Tubal ligation,
Condom, Oral contraceptive, and no contraception groups.
Informed consents were obtained from all participants before
enrolling in this study. Patients aged 18 - 40 years who were in a
heterosexual relationship for the last year were included in this
study. Pregnant women, those with systemic and gynecological
diseases, patients undergoing hormone therapy, using vitamins or
oral contraceptives, those who had gynecological surgery, mental
disorders, and premenstrual syndrome or endometriosis were
excluded from the study.

FSFI total score, FSFI sub-domains (desire, lubrication,
arousal, satisfaction, orgasm, and pain) and QOL scale (SF- 12)
were used to compare the groups in terms of female sexual
function and quality of life. The researchers collected the
demographic characteristics of the patients, the FSFI, and SF-12
data face to face.

Statistical analysis

Statistical Package for Social Sciences (SPSS) version
26.0 (SPSS Inc., Chicago, IL, USA) was used to conduct
statistical analyses. The normal distribution of data was
evaluated by the Kolmogorov-Smirnov test. Chi-square test was
used to analyze the categorical data. Kruskal-Wallis and one-way
ANOVA tests were used for evaluating the differences between

groups for non-normally and normally distributed data,
respectively. P-value <0.05 was considered statistically
significant.

Results

A total of 228 subjects with a mean age of 30.32 years
were included in the study. A significant difference was found
between patients using and not using contraceptive methods in
terms of age (P<0.001). The mean BMI of the subjects was
26.02 kg/m?, which were similar between the two groups
(P=0.716). The number of births (P<0.001), method of birth
(P<0.001), and education levels (P<0.001) of the groups were
significantly different. Among all, 33.3% of the subjects had
given one birth, 49.1%, two births and 8.3%, three births.
Around 62.5% of Copper RIA users and, 89.18% of women who
underwent TL had given two births, and 12.6% of those who
used Mirena had given three births. Of patients who used no
contraceptive methods, 47.72% had given one birth, 45.45% had
given two births, and 6.83% had three given births. The rates of
birth by caesarian section, normal birth and no births were
59.6%, 31.1%, and 9.2%, respectively. Around 65.2% of condom
users had never given birth, 91.89% of those who underwent
Tubal ligation had given birth by Cesarean section, 50% of
patients with copper RIAs had undergone normal vaginal
delivery, and among those who did not use any contraceptive
methods, 50% gave birth via caesarian section while the other
50% delivered vaginally. The rates of those who received
primary, secondary, and tertiary levels of education were 8.8%,
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61.5%, and 29.8%, respectively. Among oral contraceptive users,
57.15% had received tertiary education, while that rate was
15.91% for those who used no contraceptive methods. The
number of marriages were significantly different between the
groups (P<0.001), 92.5% of the subjects had one marriage. The
mean duration of marriage was 5.63 years.

The groups showed statistically significant differences
in duration of marriage (P<0.001) while they were similar in
terms of working status (P=0.73). Table 1 shows the patients'
clinical and demographic variables.

Table 1: Demographic and clinical variables of the patients

Mirena Copper Tubal Condom Oral No P-value
(n=48) RIA ligation (n=32) contraceptive contraception
(n=32) (n=37) (n=35) (n=44)
Age (Women) 32 2850 31 26 31 29 <0.001**
@ © ©) 4 (6) M
BMI (Kg/m2) 25.60 2525 26.10 2530 26(5.2) 25.95 0.716**
3) (36) (18 (37 (3.2)
Number  No birth - - 21 - - <0.001*
of births (65.62)
n (%) One 20 20 - 11 4 21
(41.6) (62.5) (34.38) (11.42) (47.72)
Two 22 10 33 - 27 20
(45.8) (31.25) (89.18) (77.16) (45.45)
Three 6 2 4 - 4 3
(12.6) (6.25) (10.82) (11.42) (6.83)
Method of No birth - - 21 - - <0.001*
birth (65.62)
n (%) Cesarean |28 16 34 10 26 22
(58.33) (50) (91.89) (31.25) (74.28) (50)
Normal 20 16 3 1 9 22
(41.67) (50) (8.11) (3.13) (25.72) (50)
Education Elementary |9 2 - - - 9 <0.001*
level school (18.75) (6.25) (20.45)
n (%) High 23 23 25 26 15 28
school (47.91) (71.87) (67.56) (81.25) (42.85) (63.64)
University |16 7 12 6 20 7
(33.34) (21.88) (32.44) (18.75) (57.15) (15.91)
Number  One 39 26 37 32 35 42 <0.001*
of (81.25) (81.25) (100) (100)  (100) (95.45)
marriages Two 9 6 - - - 2
n (%) (18.75) (18.75) (4.55)
Marriage period (Year) (6 (2) 6(4) 6(2) 2(2) 6(2) 6(3) <0.001**
Working Working |27 18 24 25 26 35 0.73*
status (56.25) (56.25) (64.86) (78.12) (74.28) (79.54)
n (%) Not 21 14 13 7 9 9
working  |(43.75) (43.75) (35.14) (21.88) (25.72) (20.46)

As shown by Table 2, there is a statistically significant
difference among the groups in terms of desire (P=0.001),
lubrication (P<0.001), and pain (P=0.011) while arousal
(P=0.051), orgasm (P=0.108), and satisfaction (0.826) were
similar.

The groups were significantly different in terms of total
FSFI score (P<0.001), and similar in terms of PCS-12 and MCS-
12 scores (P=0.122 for both). The mean FSFI score was 23.36.

Table 2: Questionnaire parameters

Parameters |Mirena Copper Tubal  Condom Oral No P-value

(n=48) RIA ligation (n=32) contraceptive contraception
(n=32) (n=37) (n=35) (n=44)

FSFI desire (4.2 4.2 4.2 5.4 4.2 4.2 0.001*

score 12) (@12 (1.5) (1.8) (0.6) (0.6)

FSFI 4.2 45 3.9 45 4.2 45 0.051*

arousal 0.9 @7 0.9) (1.8) 21) (1.8)

score

FSFI 3.6 4.2 3.3 4.65 2.7 4.2 <0.001*

lubrication |(1.1)  (2.1) 2.2) 2.9 1.2) 2.1

score

FSFI 34 3.2 3.2 3.6 3.6 3.6 0.108*

orgasm 16) (1.2 (0.8) 1.9 1.2) (1.6)

score

FSFI 36(2) 3.6 3.6 3.6 3.2 3.6 0.826*

satisfaction (1.5) (1.4) (2.3) ) (2.2)

score

FSFl pain (4.4 4.4 3.6 4.8 4.4 4.8 0.011*

score 19 (2 (2.2) (2.1) (2.6) (1.8)

Total FSFI [23.10 23.40 21.66 25.66 21.89 24.53 <0.001**

score (2.66) (2.20) (2.93) (285 (3.27) (2.38)

PCS-12 46.15 4745 471 455 46.9 44.3 0.122*
(7.3) (7.8) () (6.8) (6.8) (7.8)

MCS-12 4513 46.22 4541 46.60 45.82 45.93 0.762**
(4.56) (4.03) (4.22) (551) (4.51) (4.43s)

* Kruskal-Wallis test, **One-way ANOVA test, Normally distributed data are expressed as mean (SD) and
non-normal distributed data are expressed as median (interquartile range). FSFI indicates female sexual
function index; PCS-12, physical component summary-12, MCS-12, mental component summary-12.
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Discussion

In the present research, the effect of contraceptive
methods on women's sexual function and quality of life were
evaluated with FSFI and SF-12. The subjects were divided into
Mirena, Copper RIA, tubal ligation, condom, and oral
contraceptive pill and no contraception groups. The results
showed no statistically significant differences between the
groups in terms of BMI and working status, while the number of
births, method of birth and education level, number of marriages,
marriage duration significantly differed. We also determined that
the education levels of women using contraceptive methods were
higher than those who did not use them. Our study found a
statistically significant difference between the groups in terms of
FSFI desire score, FSFI lubrication score, FSFI pain score and
Total FSFI score, while the groups were similar in FSFI arousal
score, FSFI orgasm score, and FSFI satisfaction score.

PCS-12 and MCS-12 scores did not significantly differ
between the groups, meaning that contraceptive use did not
significantly affect the quality of life of the studied groups.

Desire, lubrication, and pain scores were the highest in
women who used condoms. Total FSFI score was the highest
(25.66) among subjects using condoms, meaning that they had
the highest sexual function. The findings show that the method
of contraception affect the sexual functions of individuals.

FSD is associated with physiological, psychological,
social, interpersonal, medical, and cultural factors [3]. The
epidemiological studies show at least one sexual dysfunction in
40% of women [14].

The results of the research by Safarinejad [19] and
Koseoglu et al. [20] found no significant differences between
women who did and did not use contraceptive methods in terms
of sexual function, which contradict our findings.

In their study on QOL, Sadatmahalleh [11] revealed that
FSD was prevalent in women who underwent TL compared to
those who did not (44% vs. 20%), which was consistent with the
studies of Bolourian and Ganjloo [21], and Gulum et al. [22],
who found that the female sexual desire and satisfaction were
significantly reduced, and dyspareunia was caused by surgery to
female sexual organs, such as TL, among the Iranian women.
The study result of Oksuz et al. [23], which found that
contraceptive methods did not significantly affect the quality of
lives of the studied women, contradicted our study.

A study conducted at a family planning center in ltaly
found improved quality of life, reduced coital pain and improved
sexual desire with contraceptive use, based on the data obtained
from the Female Sexual Function Index questionnaires and
EuroQuality of Life-5D [24], which were not comparable to our
results.

A research by Skrzypulec et al. [13] on the sexual
functions of women using contraceptive methods, determined the
effect of levonorgestrel with intrauterine devices and found
statistically significant differences between the groups in arousal,
orgasm, sexual desire, dyspareunia, and satisfaction, showing
that women with Mirena had higher sexual functions. In our
study, the Total FSFI score in the subjects using Mirena was
lower than those who did not use contraceptive methods.

In their study, Sakinci et al. (2016) found an increase in
sexual pain among the women using Cu-1UD compared to those
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who used no contraception, possibly reducing sexual arousal,
lubrication, and orgasm among these women [25], while our
study did not find any significant differences between the groups
in terms of arousal. However, desire, lubrication and pain were
significantly different among the groups.

In a study conducted on women using LNG IUD or oral
contraceptives, Suhonen et al. [26] found that LNG IUD
positively affected the quality of life and observed no differences
in women’s sexual functions between the two groups. Gomez
and Clark [27] also found that IUD users stated that the
contraceptive method does not interfere with sexual pleasure,
which does not support our study findings. Some studies found
significant differences between the contraceptive methods and
sexual life [28,29] while others [30-32] did not find any
significant differences.

Babhri et al. [33] found that women who underwent tubal
ligation had worse ‘physical functions’ and their quality of life
was affected by the contraception methods which they used,
while in our study, patients who underwent tubal ligation were
found to have lower sexual function than those who did not use
contraception, but their quality of life was not affected
significantly.

Williams et al. [34] found better mental quality of life in
those who used contraceptives than those who did not and
observed better mental and physical quality of life among the
women who received injections, compared to those using
combined hormonal methods. Our study finding is not consistent
with those of Zhao et al. [31] and Leon et al. [35], which stated
that women had significantly increased quality of life after using
contraceptive methods.

Oksuz et al. [36] found that FSD was highly prevalent
in women with TL, and that TL had a significant effect on QOL,
which contradicted with our findings.

In their research on groups of women using progestogen
injections, IUDs, and oral contraceptives, Li et al. [10] found that
their quality of life and sexual function did not significantly
change, and no significant difference was found in each of the
three subscale scores of Derogatis Sexual Functioning Inventory
in the 1UD groups.

In their study on the effect of contraceptive methods
among women, Umran et al. [37] did not find any differences
between various contraceptive methods. They concluded that
sexual life among the studied women is partly negatively
affected by some modern contraceptive methods, and women
who used the modern contraceptive methods had higher
education levels than those who did not use them, all of which
were consistent with our study results.

Ertekin et al. [38] stated that the contraception methods
used did not affect their quality of life, which was comparable to
our results, except for the part where they stated that the
contraception method did not affect sexual life.

Bastianelli et al. [24] found the positive and negative
effect of contraceptives on women’s sexuality extending beyond
sexual functioning alone. Most women who reported positive
sexual changes reported the highest control over pregnancy
which is consistent with our study finding.
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Limitations

The small sample size was the primary limitation of this
study. Also, contraceptive counseling could help women avoid
impairment of sexuality and QoL, unintended pregnancies in
future and risk of abortion.

Conclusion

In the present study, women using and not using
contraception were significantly different in terms of age,
number of births, method of birth, education level, number of
marriages, marriage period, and turban status. Women using all
contraceptives (Mirena, Copper RIA, tubal ligation, and oral
contraceptive pill), but condoms, had lower total FSFI score than
those who did not use any contraceptives. The groups were
significantly different in desire, lubrication, and pain
subdomains. The contraception methods used by the women in
our research significantly affected sexual life but did not affect
their quality of life.
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Abstract

Aim: Although doxorubicin (DOX) is a commonly used chemotherapeutic agent, it causes significant toxic side effects on many organs.
This study aims to investigate the effects of vitamin D (VD) on DOX-induced lung injury and expression of transient receptor potential
melastatin 2 (TRPM2), a Ca’> * permeable cation channel.

Methods: A total of 24 Wistar albino rats were separated into four groups of six rats, as follows: The control group received no
medications. The VD group received 200 IU/kg VD via an oral dropper (0.d.) for 14-days. DOX group received a single dose of 10
mg/kg DOX intraperitoneally (i.p.) on day 8. DOX+VD group was administered 200 TU/kg VD via an o.d. for 14-days, and a single
dose of 10 mg/kg DOX i.p. on day 8. At the end of the experiment, lung and serum samples from all rats were collected. Masson’s
trichrome staining and streptavidin-biotin-peroxidase complex were applied to the lung tissue sections. Serum total antioxidant status
(TAS) and total oxidant status (TOS) were assessed by enzyme-linked immunosorbent assay (ELISA) method.

Results: Histopathological damage was observed in the DOX group compared to the control group, and biochemical and
immunohistochemical evaluation revealed that TOS level and TRPM2 expression increased while TAS level decreased significantly
(P<0.001). Additionally, compared to the DOX group VD administration significantly reversed these values in the DOX+VD group
(P<0.001).

Conclusion: VD showed a protective effect on lung damage induced by DOX. Our data also suggest that TRPM2 channel may have a
role in the pathophysiology of DOX-induced lung damage.

Keywords: Doxorubicin, Lung, Oxidative stress, Transient receptor potential melastatin 2, Vitamin D

Oz

Amag: Doksorubusin (DOX), yaygin olarak kullanilan bir kemoterapdtik ajan olmasina ragmen, birgok organda onemli toksik yan
etkilere sebep olmaktadir. Bu ¢alisma, D vitamininin (VD), DOX ile indiiklenen akciger hasar1 ve Ca2+ gegirgen katyon kanali olan,
gegici reseptdr potansiyeli melastatin 2 (TRPM2) ekspresyonuna etkilerini arastirmay1 amaglamaktadir.

Yontemler: 24 Wistar albino sigan dort esit gruba ayrildi. Kontrol grubu; higbir uygulama yapilmadi. VD grubu; 14 giin boyunca oral
damlalikla (0.d.) 200 TU/kg VD uygulandi. DOX grubu; 8. giinde tek doz 10 mg/kg DOX intraperitoneal (i.p.) olarak uygulandi. DOX +
VD grubu; 14 giin boyunca o.d. ile 200 1U/kg VD uygulandi, 8. giinde tek doz 10 mg/kg DOX i.p. olarak uygulandi. Deney sonunda
tiim siganlardan akciger ve serum o6rnekleri toplandi. Akciger doku kesitlerine Masson'un trikrom boyama ydntemi ve streptavidin-
biotin-peroksidaz kompleks yontemi uygulandi. Serum toplam antioksidan seviyesi (TAS) ve toplam oksidan seviyesi (TOS) enzime
bagl immiinosorbent testi (ELISA) yéntemi ile degerlendirildi.

Bulgular: DOX grubunda kontrol grubuna gore histopatolojik hasar gozlenirken, biyokimyasal ve immiinohistokimyasal
degerlendirmede, TOS diizeyinin ve TRPM2 ekspresyonunun anlamli olarak arttigi, TAS diizeyinin ise anlamli olarak azaldig1 saptandi
(P<0,001). Diger taraftan, VD uygulamasinimn, DOX grubuna kiyasla, DOX+ VD grubunda bu degerleri 6nemli 6l¢iide tersine ¢evirdigi
gozlendi (P<0,001).

Sonug: VD, DOX'un neden oldugu akciger hasari tizerinde koruyucu bir etki gosterdi. Verilerimiz ayrica, TRPM2 kanalinin DOX ile
indiiklenen akciger hasarmin patofizyolojisinde bir rolii olabilecegini diisiindiirmektedir.

Anahtar kelimeler: Doksorubusin, Akciger, Oksidatif stres, Gegici reseptor potansiyeli melastatin 2, D vitamini
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Introduction

Doxorubicin  (DOX) (adriamycin) is a potent
antineoplastic antibiotic [1] that is used with a wide variety of
human cancers, such as breast, ovarian, and hepatocellular
carcinoma, and acute lymphoblastic leukemia [2]. However, its
side effects limit the clinical use of this drug [3]. The molecular
mechanism by which DOX leads to cell death remains unclear
[4]. DOX administration decreases the endogenous antioxidants
that have important roles in the scavenging of free radicals [5].
DOX-induced release of free radicals may cause oxidative stress,
resulting in DNA damage and cell death [6]. Transient receptor
potential (TRP) channels are known as non-selective cation
channels which are activated by different chemical and physical
stimuli such as oxidative stress, heat, and osmotic pressure [7].
Transient receptor potential melastatin 2 (TRPM2) is a heat
sensitive, Ca** permeable cation channel of the melastanine
subgroup of TRP superfamily [8]. Oxidative stress stimulates
Ca®* flow in TRPM2 channels [9]. Vitamin D (VD) is a steroid
hormone that is often obtained by diet and synthesized by the
skin when exposed to the sun [10]. It is a membrane antioxidant,
and includes  Vitamin  Ds;  (cholecalciferol), 1,25-
dihydroxycholecalciferol, 7-dehydrocholesterol (pro-Vitamin D)
and Vitamin D, (ergocalciferol) [11]. VD is both a prooxidative
and antioxidative agent [12], and has been reported to reduce
chronic inflammation, suppress oxidative stress, and contribute
to mitochondrial respiratory function [13].

The present study was devised to investigate the
protective utilities of VD in DOX-induced lung tissue injury, and
whether the TRPM2 ion channel might be a marker in lung
damage.

Materials and methods

Animals

We used 10-12-week-old 24 male Wistar albino rats
obtained from Adiyaman University Experimental Animal
Production and Research Center. Rats were divided into four
equal groups, housed at 22 (2) °C with a 12 h light/dark cycle
and given standard feed and water ad libitum.

Experimental design

Animals were treated according to the ethical rules for
the care of laboratory animals (Adiyaman University Animal
Experiments Local Ethics Committee, protocol no:2020/044).
Experimental groups were designed as follows: Control group
received no medications. The VD group received 200 1U/kg VD
(DEVIT- 3® Deva, Istanbul, Turkey) via an oral dropper (0.d.)
for 14-days. DOX group received a single dose of 10 mg/kg
DOX (Doxorubicin® Kogak 50 mg, Kocak-Farma, Istanbul,
Turkey) intraperitoneally (i.p.) on day 8. DOX+VD group was
administered 200 1U/kg VD via an o.d. for 14-days, and a single
dose of 10 mg/kg DOX i.p. on day 8. At the end of the
experiment, all rats were fasted overnight, and after obtaining
intracardiac blood samples under anesthesia with ketamine
(75mg/kg, Ketalar®, Eczacibasi; Istanbul, Turkey) and xylazine
(10mg/kg, Rompun®, Bayer Turk Chemistry Industry. Ltd.
Corp., Istanbul, Turkey), they were decapitated. Next, the lungs
were removed rapidly and fixed with 10% formaldehyde for
histopathologic examination. Blood samples of rats were
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centrifuged at 1500 rpm for 15 minutes to separate the serums.
Serum samples were placed at -80°C until biochemical analysis.

Light microscopy

Tissue preparation and histopathology

Fixed lung tissues were passed through a graded alcohol
series, cleared with xylene, and placed in paraffin. Sections were
cut at 5-6 pum and mounted on polylysine slides. After
deparaffinization with xylol, sections were passed through
descending concentrations of alcohol, and stained with Masson’s
trichrome. Following evaluation of stained sections, images were
obtained using a Leica DM500 microscope (Leica DFC295).

Biochemical methods

Determining TAS and TOS levels

ELISA method was used for determining the levels of
TAS and TOS in serum samples by using TAS (Rat TAS Catalog
no: YLA3389Ra YL Biotechnology Co., Ltd, Shanghai, CHINA)
and TOS (Rat TOS Catalog no: YLA1392Ra YL Biotechnology
Co., Ltd, Shanghai, CHINA) Kits according to the instructions of
manufacturer. The measurement range of Rat TAS ELISA kit
was 1-300 pg/ml, Intra-Assay and Inter-Assay CV values were
<10% and <12%, respectively. Sensitivity was 0.54 pg/ml. The
measurement range of Rat TOS ELISA kit was 0.02-60 U/ml,
Intra-Assay and Inter-Assay CV values were <10% and <12%,
respectively. Sensitivity was 0.013 U/ml. The unit of test results
is specified in U/ml for serum samples.

Immunochistochemical examination

For antigen retrieval, following rehydration, sections
were boiled in a microwave oven (750 W) seven times each in
citrate buffer solution, pH 6 for 5 min. The sections were cooled
at room temperature for 20 min, washed three times for five
minutes each with phosphate-buffered saline (PBS) (P4417;
Sigma Chemical Co.), then incubated with hydrogen peroxide
block solution (TA-125-HP; Lab Vision Corp. USA) for five
minutes to block endogenous peroxidase activity. Sections then
were washed three times each with PBS. After five minutes of
applying Ultra V Block (TA-125-UB; Lab Vision Corp.),
sections were incubated with primary antibody (60 min) for
TRPM2 (Anti TRPM2 polyclonal antibody, bs-2888R, Bioss,
Inc. USA), secondary antibody (30 min) (biotinylated goat anti-
mouse/rabbit lg G, TP-125-BN; Lab Vision Corp.) and
streptavidin peroxidase (30 min) (TS-125-HR; LabVision Corp.).
3-Amino-9-ethylcarbazole (AEC) substrate + AEC chromogen
(AEC substrate, TA-015 and HAS, AEC Chromogen, TA-002-
HAC; Lab Vision Corp.) solution was dripped on the sections.
The sections were washed with PBS. Counterstaining of the
sections were performed with Mayer’s hematoxylin, passed
through PBS, and distilled water, mounted with Large Volume
Vision Mount (TA-125-UG; Lab Vision Corp). After evaluation
of the sections, images were obtained with a Leica DM500
microscope (Leica DFC295). The histoscore, which reflects the
prevalence of immunoreactivity of TRPM2 on the tissue, was
based on the rating scale: 0.1, < 25%; 0.4, 26—50%; 0.6,
51-75%; 0.9, 76—100%, and intensity of immunoreactivity: 0,
unstained; 0.5, little staining; 1, some staining; 2, moderate
staining; 3, strong staining.

Statistical analysis

Statistical analysis was carried out with SPSS 15.0 for
Windows (SPSS Inc.). For data with a normal distribution (TAS,
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TOS, and immunoreactivity variables), the Shapiro Wilk test was
used. For between-group comparisons of TAS, TOS, and
immune variables, a one-way analysis of variance (ANOVA)
was utilized. Levene’s test was performed for testing the
homogeneity of variances. Tukey’s multiple comparison test was
used to reveal differences between groups of significant
variables. The results are presented as mean (standard deviation)
(SD). P<0.05 was considered statistically significant.

Results

Histopathological results

In the histopathological evaluation of lung tissues
(Figure 1) the control and VD groups exhibited normal
histological structure. Degeneration in the bronchial epithelium,
increased collagen fibers at perivascular and peribronchial areas,
and alveolar collapse was determined in the DOX group.
However, the DOX+VD group demonstrated normal
histopathological findings when compared to the samples from
the DOX group. Together, our data suggested that VD may
protect DOX-induced injuries in the lung tissues.
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Figure 1: Masson trichrome stained lung tissues, magnification 200x. Normal histological
appearance of control (1a) and VD (1d) groups. Degeneration in bronchial epithelium (red
arrow), increased collagen at perivascular and peribronchial areas (black arrow) and alveolar
collapse (black asterix) in DOX group (1b). Decreased degeneration in bronchial epithelium
(red arrow), reduced collagen at perivascular and peribronchial areas (black arrow) and
decreased alveolar injury (black asterix) in the DOX+VD group (1c).
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Figure 2: Lung tissues stained with Streptavidin biotin peroxidase complex method with
Mayer’s Hematoxylin counterstain for TRPM2 immunoreactivity, magnification 200x.
Slightly TRPMP2 immunoreactivity in lung tissue of the control group (2a) and the VD
group (2d). Increased TRPMP2 immunoreactivity (black arrow) in lung tissue of the DOX
group (2b). Decreased TRPMP2 immunoreactivity (black arrow) in lung tissue of the
DOX+VD group (2c).
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Immunohistochemical results

Slight TRPM2 expression was observed in the control
and VD groups (P=0.097) (Figure2). However, it was
significantly increased in the DOX group when compared with
the control group (P<0.001). Interestingly, when combined with
DOX, VD decreased the expression of TRPM2 significantly in
the DOX+VD group (P<0.001) (Table 1).

Table 1: Histoscore of TRPMP2 immunoreactivity in lung tissue

Groups \ TRPM2 immunoreactivity
Control 0.79° (0.07)

DOX 1.62°(0.11)

DOX+ VD | 1.19° (0.04)

VD 0.68%(0.06)

P-value* <0.001

3 b ¢ Means within the same row with differing superscripts are significantly different
(P<0.05, Tukey’s test) *: One Way ANOVA

Biochemical results

TAS and TOS levels were similar in the control and VD
groups (P=0.124, and P=0.582, respectively). In contrast, we
observed significantly decreased TAS levels and increased TOS
levels in the DOX group compared to the control samples
(P<0.001, and P<0.001, respectively). TAS and TOS levels
were reversed when we administered DOX in combination with
VD in the DOX+VD group (P<0.001, and P<0.001,
respectively) (Table 2).
Table 2: Serum levels of TAS and TOS

Groups | TAS(U/ML)  TOS (U/ml)

Control 1.48°(0.06)  15.67° (0.44)
DOX 1.10°(0.05)  20.64°(0.97)
DOX+VD | 1.40°(0.06)  18.04" (0.29)
VD 1.53%(0.05)  16.10° (0.36)
P-value* <0.001 <0.001

a5 ¢ Means within the same row with differing superscripts are significantly different
(P<0.05, Tukey’s test) *: One Way ANOVA

Discussion

Injuries induced by oxygen radicals in membrane lipids
is the most important cause of DOX-induced toxicity [14]. Over-
production of these radicals, especially the hydroxyl radicals,
cause injury to macromolecules such as proteins, DNA, and
membrane phospholipids [15].

DOX causes an increase in the collagen fibers on the
alveolar wall of lung, degeneration of some cellular organelles
[16], arterial endothelial and alveolar epithelial necrosis along
with edema at periarterial and subpleural areas, and emphysema
[17]. Consistent with the published reports, in the current study,
DOX administration caused degeneration in the bronchial
epithelium, increased collagen fibers at perivascular and
peribronchial areas, and alveolar collapse in lung tissues of rats.
These findings support the data that DOX is toxic to lung tissue
due to increased lipid peroxidation and ROS production, which
induces oxidative stress [16].

Deficiency of VD is related to decreased lung function,
obstructive lung diseases such as chronic obstructive pulmonary
disease and asthma [18]. VD is effective on the protection of
pulmonary injury and tissue repair [19], and in preventing
oxidative stress [20]. In this study, VD administration exhibited
ameliorative utility by reversing the tissue structure, similar to
the control group, as VD reduces tissue injury [21].

In 2017, Dietrich et al. [22] reported that as toxic
sensors and effectors, TRP channels have roles in asthma, lung
inflammation, fibrosis, and edema, along with Chronic
Obstructive Pulmonary Disease (COPD). TRPM2 is an ion
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channel located on the cell membrane. Oxidative stress [23]
causes TRPM2 ion channels to open and increases intracellular
Ca2+ ions [24]. In this process, intracellular influx of Ca2+ is
considered the initiator of pathophysiological events that can
lead to cell death [25]. In diabetic kidney tissue, increased
TRPMZ2 immunoreactivity has been shown to decrease following
administration of antioxidants, enalapril [26], and losartan [26].
Similarly, melatonin, a strong antioxidant, inhibits TRPM2
channel gated Ca2+ influx [28]. In the current study, increased
TRPM2 expression in the DOX group could be related to DOX-
induced oxidative stress. VD administration may have decreased
the TRPM2 expression due to its antioxidant effect, in line with
the literature.

An imbalance between ROS and the antioxidant
defense system leads to oxidative stress, which is related to the
pathogenesis of acute and chronic lung injury [29]. Oxidative
stress occurs due to a disequilibrium between oxidants and
antioxidants and causes tissue injury [30]. The total redox
statuses of individuals were best evaluated with TAS and TOS
levels combined [31,32]. DOX treatment has been reported to
lead to an increase in TOS level and a decrease in TAS level in
testis [33], and heart [34], and tissues. These findings show that
DOX disrupted the oxidant-antioxidant balance and led to tissue
damage. In the current study, a significant decrease in TAS level
and a significant increase in TOS level in serum was observed in
accordance with the literature, while VD administration
decreased serum TOS and increased serum TAS levels in
diabetic rats significantly [35]. Similarly, we observed decreased
TOS level and significantly increased TAS level in the
DOX+VD group. This restorative effect of VD could be
attributed to antioxidative utility of VD [11,12].

Conclusion

VD could be a potential therapeutic agent for DOX-
induced pulmonary toxicity. We suggest that increased TRPM2
immunoreactivity in the DOX group could be involved in the
pathophysiological mechanism of pulmonary cytotoxicity and
should be focused on as a therapeutic option to prevent
chemotherapy induced cytotoxicity. Further studies are expected
to explain the efficacy and role of VD and TRPM2 on
chemotherapy induced cytotoxicity.
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Abstract

Aim: Orchiectomy indicates excising the testicles unilaterally or bilaterally. The causes of excision include primary etiologies such as
torsion/infarction, infection, malignancy, cryptorchidism, and therapeutic castration secondary to prostate cancer. The aim of this study
is to determine the clinicopathological characteristics of patients undergoing orchiectomy and obtain regional data.

Methods: In this study, 316 orchiectomy specimen reports, stored in the archive of University of Health Science Turkey, Mehmet Akif
nan Training and Research Hospital, Pathology Laboratory between January 2015 and December 2019 were retrospectively evaluated.
Histopathological diagnoses, right-left testicular localization, age range of patients and orchiectomy indication data were analyzed.
Results: While the ages of 316 patients included in the study ranged from 1 to 88 years, the mean age was 26 years. Among the
orchiectomy materials, undescended testis was the most common cause with 129 (40.8%) cases. Three hundred (94.9%) cases
underwent unilateral and 16 (5.1%) cases underwent bilateral orchiectomy. Orchiectomy was performed in 58 cases aged between 14-68
years (mean age: 33 years), with a pre-diagnosis of a mass. Tumor sizes ranged from 0.4 cm to 16 cm. The average tumor size was 5.1
cm. Histopathologically, 51 (87.9%) cases were diagnosed with germ cell tumor. The most common diagnosis among germ cell tumors
was classical seminomas (n=23 (45.1%)).

Conclusion: Testicular orchiectomy surgery can be performed at any age depending on many different indications. Diagnoses vary from
benign to malignant. Multiple sampling should be done to show the presence of GCNIS, which was highlighted in the last WHO 2016
classification, in testicular tumors, especially when diagnosing malignancy. Factors determining the prognosis such as lymphovascular
invasion, rete testis invasion, and tumor size must be specified in the report.

Keywords: Testis, Orchiectomy, Cryptorchidism, Tumor

Oz

Amag: Orsiektomi testisleri unilateral veya bilateral eksize etmek igin uygulanan cerrahi islemin adidir. Eksizyon nedenleri arasinda
torsiyon/enfarktiis, enfeksiyon, malignite, kriptorsidizm gibi primer etyolojiler ile birlikte prostat kanserine sekonder yapilan terapotik
kastrasyon sayilabilir. Bu galigmanin amaci orsiektomi uygulanan hastalarin klinikopatolojik 6zelliklerini belirlemek ve bolgesel verileri
elde etmektir.

Yontem: Bu galismada Ocak 2015 — Aralik 2019 tarihleri arasinda SBU Mehmet Akif Inan Egitim ve Arastirma Hastanesi Patoloji
Labaratuvari arsivinde kayith 316 orsicktomi materyali retrospektif olarak tarandi. Histopatolojik tanilar, testis sag-sol lokalizasyonu,
hastalarin yas aralig1 ve orsiektomi endikasyon verileri incelendi.

Bulgular: Caligmaya alinan 316 adet olgunun yaslar1 1 ile 88 arasinda degisirken yas ortalamasi 26 idi. Orsiektomi materyalleri i¢inde
inmemis testis 129 (%40,8) olgu ile en sik neden olarak bulundu. 300 (%94,9) olguya unilateral, 16 (%5,1) adet olguya bilateral
orsiektomi uygulandigr goriildii. Kitle 6n tanisi ile 58 olguya orsiektomi uygulanmisti. Yas dagilimi 14-68 arasindaydi (ortalama yas
33). Tiimdr boyutlar1 0,4 cm ile 16 cm arasinda degismekteydi. Ortalama timdr boyutu 5,1 cmdi. Histopatolojik olarak 51 (%87,9) olgu
germ hiicreli tiimdr tanis aldi. Germ hiicreli tiimérler iginde de en sik tan1 23 (%45,1) olgu ile klasik seminomdu.

Sonug: Testis orsiektomi cerrahisi her yas da bir ¢ok farkli endikasyona bagl olarak yapilabilmektedir. Benignden maligniteye kadar
degisen tanilar verilebilmektedir. Ozellikle malignite tams1 konulurken son DSO 2016 testis timorlerinde vurgulanan GCNIS varligini
gosterebilmek i¢in ¢oklu drnekleme yapilmalidir. Prognozu belirleyen lenfovaskiiler invazyon, rete testis invazyonu, tiimér boyutu gibi
faktorler raporda mutlaka belirtilmelidir.

Anahtar kelimeler: Testis, Orsiektomi, Kriptorsidizm, Timor
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Introduction

Testis, a paired organ that lies within the scrotum, is
suspended by the spermatic cord in which sperms are produced
and the male hormone called testosterone is secreted. Each testis
weighs between 15-19 grams in adults [1]. Some of the lesions
of the testicles include cryptorchidism, epididymo-orchitis,
testicular torsion and malignancies [2], depending on which,
various symptoms such as abdominal mass, scrotal swelling, and
pain may be observed [3].

Orchiectomy indicates surgical excision of the testicles
unilaterally or bilaterally. The causes of excision include primary
etiologies such as torsion/infarction, infection, malignancy,
cryptorchidism, and therapeutic castration secondary to prostate
cancer [2]. Testicular cancers constitute about 1-2% of all male
malignancies. Although malignances peak between the ages of
15-40 years, they can be observed in all age groups [4-5].
Physical examination and anamnesis, serum tumor marker levels,
and scrotal ultrasonography are used in diagnosis. Orchiectomy
is important for both treatment and histopathological diagnosis,
with which tumor subtypes can be identified. Lymphovascular
invasion (LVI), tunica vaginalis invasion, spermatic cord
invasion, and scrotal invasion can be detected by
histopathological examination of orchiectomy materials to show
the T stage of the tumor [6]. It is necessary to be aware of the
variety of etiology and histopathological diagnoses of
orchiectomy. The aim of this study is determining the
clinicopathological features and patients undergoing orchiectomy
and obtaining regional data.

Materials and methods

Approval for this study was granted by Harran
University  Ethical Committee  (27.01.2020/02/  no:18).
Histopathological diagnoses, right-left localization, age range of
patients and causes of orchiectomy in 316 orchiectomy materials
obtained in the University of Health Science Turkey, Mehmet
Akif Inan Training and Research Hospital, between January
2015 and December 2019 were investigated through the
pathology archive. Routine hematoxylin-eosin (H&E) stained
slides and immunohistochemical studies of cases previously
diagnosed with malignancy were re-evaluated. Classification and
pathological staging were performed according to the 2016
World Health Organization classification of urinary system and
male genital organ tumors. Findings with definitive diagnoses
were presented to contribute to the literature.

Results

The mean age of 316 patients included in the study was
26 years (range: 1-88 years). Undescended testis was the most
common cause of orchiectomy, with 129 (40.8%) cases (Figure
1). The other reasons included torsion in 71 cases (22.5%), mass
in 58 cases (18.4%), and abscess/Fournier gangrene/orchitis in
42 cases (13.3%) (Table 1) (Figure 2).

Fifty-eight (18.4%) and two hundred and fifty-eight
(81.6%) cases were operated for neoplastic and non-neoplastic
indications, respectively. One hundred and thirty-nine cases
(43.9%) underwent left, 96 (30.3%) cases underwent right, and
16 (5.1%) cases underwent bilateral orchiectomy. There were 67
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cases (21.2%) without right-left localizations stated. Unilateral
surgery was performed to all patients who were operated for
neoplastic reasons, and 93.7% of patients were operated for non-
neoplastic reasons. Indications for patients who underwent
bilateral orchiectomy included prevention of increased libido in
the mentally retarded patients, therapeutic castration for prostate
cancer in older patients, infections, and gender determination for
conditions such as testicular feminization and congenital adrenal
hyperplasia.

Table 1: Distribution of orchiectomy indications

Causes of orchiectomy n=316
Undescended testicle 129 (40.8%)
Torsion 71 (22.5%)
Mass 58 (18.4%)
Abscess / Fournier gangrene / orchitis 42 (13.3%)
Therapeutic castration due to prostate cancer | 9 (2.8%)
Trauma 3 (1%)

Sex determination 2 (0.6%)
Preventing increase in libido 1 (0.3%)
Hernia

1(0.3%)

Figure 2: Torsion: Testicular bleeding and infarction in the glands (a: macroscopy, b: HE,
400x)

Orchiectomy was performed in 58 cases, whose age
ranged between 14-68 years (Mean age: 33 years), with a pre-
diagnosis of a mass. Tumor sizes ranged from 0.4 cm to 16 cm,
with a mean tumor size of 5.1 cm. Based on 2016 World Health
Organization Urinary system and male genital organ tumor
classification, 51 (87.9%) cases were histopathologically
diagnosed with germ cell tumor. The most common diagnosis
among germ cell tumors was classical seminomas with 23
(45.1%) cases (Figure 3). Of the non-germ cell tumors, sex-cord
stromal tumor was seen in 3 cases, mesenchymal tumors in 2
cases, hematologic malignancy in 1 case and simple cyst, in 1
case (Table 2).

Factors that have prognostic importance and affect
staging in germ cell tumors were evaluated. Lymphovascular
invasion was observed in 25 cases, perineural invasion in 3
cases, epididymis involvement in 6 cases, rete testicular
involvement in 7 cases, tunica albuginea involvement in 5 cases,
tunica vaginalis involvement in 6 cases, surrounding adipose
tissue invasion in 2 cases, and spermatic cord involvement, in 5
cases. In tumors originating from in situ germ cell neoplasia,
intratubular germ cell neoplasia was observed in 11 cases (Figure
4). According to the pathological tumor staging (pTNM) in the
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eighth edition of the American Common Cancer Committee
(AJCC), 19 cases were classified as pT1, 26 cases as pT2, 4
cases as pT3 and 2 cases as pT4. One case was at N1 stage with
lymph node metastasis at the time of diagnosis. Also, during the
follow-up, lung metastasis developed in one case in the third
year after operation.

Table 2: Distribution of histopathological diagnoses of orchiectomies performed for
neoplastic reasons

Tumors n=58
Germ cell tumors n=51
(87.9%)
Tumors derived from germ cell Seminoma 23
neoplasia in situ Embryonal Carcinoma 2
Teratoma, Postpubertal Type 2
Mixed Germ Cell Tumor 16
Tumors unrelated to germ cell Spermatocytic Tumor 2
neoplasia in situ Yolk Sac Tumor, Prepubertal Type 1
Mixed Teratoma and Yolk Sac Tumor, 5
Prepubertal Type
Non-Germ cell tumors n=7
(12.1%)

Sertoli cell tumor
Leydig cell tumor

Sex cord-stromal tumors 1
2
Liposarcoma 1
1
1
1

Mesenchymal tumors
Inflammatory myofibroblastic tumor
Diffuse large B-cell lymphoma
Simple cyst

Hematolymphoid tumors
Others

o

i 4 - S P
Figure 4: Intratubular germ cell neoplasia in embryonal carcinoma (a: HE, 100x ) and PLAP
positive stain (b: immunohistochemistry, 100x)

Discussion

Orchiectomy can be performed in any age group with
various indications. In our study, we found that the most
common orchiectomy reason was undescended testicle. Unlike
ours, in the study of Nwafor et al. [7] evaluating testis biopsies
performed after orchiectomy and for infertility, they found that
60.9% of 64 cases in their series underwent therapeutic castration
due to prostate cancer. The ages of 64 cases ranged between 4-86
years, with a mean age of 54 years. Similarly, Latheef et al. [2]
reported that the most common indication for orchiectomy in
their 23-case orchiectomy series was therapeutic castration for
prostate cancer. They reported that the ages of most cases ranged
between 50-70 years, with the youngest being a newborn and the
oldest being 89 years of age. In our study, age distribution was
between 1 and 88 years old, and unlike these two publications,
since our most frequent orchiectomy indication was undescended
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testicle, we found that our cases were younger, with a mean age
of 33 years.

In their study investigating orchiectomy cases, Patel et
al. [8] reported that 97.6% of orchiectomies performed for non-
neoplastic reasons were unilateral, while orchiectomies for
neoplastic reasons were completely unilateral. The most common
indication for non-neoplastic orchiectomies was torsion. Sharma
et al. [3] emphasized that all patients in their study underwent
unilateral orchiectomy, and that right orchiectomy was
performed in 58% of non-neoplastic lesions and 50% of
neoplastic lesions. In their studies, the most common non-
neoplastic orchiectomy indication was undescended testis with a
rate of 39.6%. In our study, 139 (43.9%) cases underwent left, 96
(30.3%) cases underwent right, and 16 (5.1%) cases underwent
bilateral orchiectomy. Unilateral surgery was performed in all
patients operated for neoplastic reasons and 93.7% of patients
operated for non-neoplastic reasons. Indications for patients who
underwent bilateral orchiectomy were prevention of increased
libido in mentally retarded patients, therapeutic castration for
prostate cancer in older patients, infections, and gender
determination for conditions such as testicular feminization and
congenital adrenal hyperplasia. In the literature and the data in
our study, the most common indications of laterality and
orchiectomies vary.

Testicular cancers account for about 1-2% of all male
malignancies. Although malignancy is mostly diagnosed
between the ages of 15-40 years, it can be observed in all age
groups [4,5]. Physical examination and anamnesis, serum tumor
marker levels, scrotal ultrasonography are used in diagnosis, but
orchiectomy is important for both treatment and
histopathological diagnosis [6]. Yalg¢inkaya et al. [9] detected
tumors in 139 (25.6%) cases in a series of 574 patients, and
Bozkurt et al. [10] detected tumors in 45 (54.2%) of 83
orchiectomies. The mean ages of the cases reported by
Yalginkaya et al. [9] and Bozkurt et al. [10] were 32.94 + 15.7
years and 38.8 years, respectively. In our study, orchiectomy was
performed in 58 (18.4%) cases with a pre-diagnosis of neoplasia.
Akin to the literature, our patients’ mean age was 33 years.

Germ cell tumors constitute 90-95% of testicular
tumors, among which seminoma is the most common, with a rate
of 50%. In the study of Yalginkaya et al. [9], 92% of testicular
tumors were germ cell tumors, and the most common was
seminoma with 47 (36.7%) cases. Bozkurt et al. reported that
86.7% of tumors were germ cell tumors and classical seminoma
was the most common, with 41%. In our study, we found that
87.9% (n=51) of 58 cases operated for neoplasia were germ cell
tumors, like the literature, and seminoma was the most common,
with 23 cases (45.1%).

The etiology of testicular neoplasia includes
undescended testicles, in situ germ cell neoplasia, germ cell
tumor history in contralateral testicle, testicular dysgenesis,
consuming a high calorie diet and sedentary lifestyle [9,11]. We
did not detect neoplasia among 129 undescended testicles and 2
testicular dysgenesis cases. With the understanding of the
importance of germ cell neoplasia in situ (GCNIS) as a precursor
lesion in testicular tumors, several changes were made in the
classification of germ cell tumors in the WHO Urinary and Male
Genital System Tumors 2016 edition, according to the derivation
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of tumor from GCNIS [12]. To determine the presence of
GCNIS, non-tumor testicular tissue and tumor passage sampling
should be increased [13]. In our study, 43 of 51 germ cell tumors
(84.3%) derived from GCINS. In 11 (25.5%) of these tumors,
intratubular germ cell neoplasia was observed.

There are several factors to determine the prognosis in
testicular tumors, including tumor size, LVI, rete testis invasion,
tumor histology and serum tumor markers [11,14]. Scandura et
al. [15] showed that tumor size and epididymis invasion are
strong predictors in metastatic seminomas. For tumor size, the
cut-off was 4.25 cm. Based on their literature search, they stated
that some publications determined the cut-off tumor size as 3-4
cm and emphasized the importance of rete testis invasion. Warde
et al. [16] emphasized that tumor size above 4 cm and rete testis
invasion are crucial factors in predicting relapse. In our study,
tumor sizes ranged from 0.4 cm to 16 cm, with a mean of 5.1 cm.
Lymphovascular invasion was observed in 25 cases, epididymis
was involved in 6 cases, rete testicular was involved in 7 cases,
tunica vaginalis in 6 cases, surrounding adipose tissue, in 2
cases, and spermatic cord, in 5 cases. There was lymphovascular,
rete testis and spermatic cord invasion in our classical seminoma
case with lymph node metastasis at the time of diagnosis. The
tumor size was 8 cm.

Prognostic factors are also important in pathological T
staging. According to the current TNM staging system, which
was revised for the 8" time in 2016 by the American Joint
Cancer Committee, pathological T stage increases from pT1 to
pT2 if the tumor is limited to the testicle, invades the rete testis
and LVI and LVI without tunica albuginea involvement or
epididymis invasion or spermatic cord invasion are present.
Spermatic cord involvement corresponds to pT3, and tumors that
invade the tunica vaginalis layer of the testicle and spread to the
scrotum correspond to pT4. Spermatic cord invasion with the
presence of LVI in the spermatic cord can be considered distant
organ metastasis and can increase the stage to pM1 [13,17]. In
our study, germ cell tumors were classified as pT1 in 19 cases,
pT2in 26 cases, pT3 in 4 cases and pT4 in 2 cases. One case was
at N1 stage with lymph node metastasis at the time of diagnosis.

Approximately 8% of non-seminomatous germ cell
tumors in stage 1 can cause lung metastasis and 29.3% can
metastasize to retroperitoneal lymph nodes. These tumors
include embryonal carcinoma, teratocarcinoma, yolk sac tumor
and choriocarcinoma [18]. Lung metastasis developed in the
third year after orchiectomy in our case with mixed germ cell
tumor (Seminoma + Embryonal carcinoma + Teratoma). This
patient had a tumor size of 3.5 cm and lymphovascular invasion.

Limitation

Since we work as a central pathology laboratory in the
province, despite enough cases, our study was limited because
we could not access information such as serum tumor markers
and survey of patients from the hospital registry.

Conclusion

Orchiectomy surgery can be performed at any age with
varying indications, with histopathological examination results
varying from benign to malignant. Multiple sampling should be
done to show the presence of GCNIS, which was highlighted in
the last WHO 2016 testicular tumors guideline, especially when
diagnosing malignancy. Factors determining the prognosis such
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as lymphovascular invasion, rete testis invasion, and tumor size
must be specified in the report.
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Abstract

Thyroglossal duct cyst is the most frequent midline congenital neck anomaly. Carcinoma of the thyroglossal duct cyst is a rare
entity, and papillary carcinoma is the most frequent malignancy of this uncommon entity. There are a limited number of studies
on this subject in the literature, and in some series, it is associated with papillary thyroid carcinoma. There is no consensus on
prophylactic thyroidectomy after diagnosis. In this study, a case, operated for thyroglossal duct cyst and diagnosed with
papillary carcinoma and our approach consisting of follow-up without thyroidectomy are presented in light of the current
literature.

Keywords: Thyroglossal duct cyst, Papillary carcinoma, Thyroidectomy

Oz

Tiroglossal kanal kisti en stk goriilen orta hat konjenital boyun anomalisidir. Tiroglossal kanal kisti karsinomu nadir gériilen bir
durumdur. Papiller karsinom, bu nadir gériilen varligin en sik goriilen malignitesidir. Literatiirde bu konuyla ilgili kisith sayida
calisma vardir ve bazi serilerde bu durum tiroid papiller karsinomu ile birliktelik gostermektedir. Tanidan sonra profilaktik
tiroidektomi konusunda fikir birligi yoktur. Bu ¢alismada, papiller karsinom tanis1 konan tiroglossal kanal Kkisti i¢in opere
edilen ve tiroidektomi olmadan takip yaklasimimiz giincel literatiir bilgisi 15181nda sunulmustur.

Anahtar kelimeler: Tiroglossal kanal kisti, Papiller karsinom, Tiroidektomi

Introduction

Thyroglossal duct cyst (TDC) is a congenital anomaly developing from thyroglossal
duct residues and is encountered in 7% of the young adult population [1]. Carcinoma in the
TDC is extremely rare and is diagnosed in less than 1% of cases [2,3]. The most frequent
primary malignancy of TDC is papillary carcinoma [4]. It is usually diagnosed by the
pathological examination of the removed tissue. In this study, a case operated for TDC
and diagnosed with papillary carcinoma and our approach of follow-up without thyroidectomy
is presented in light of the current literature.

How to cite / Atif igin: Kuzu S, Bucak A, Giinebakan ¢, Ozdemir M, Bezen BA. Papillary carcinoma of the thyroglossal duct cyst: Is thyroidectomy necessary? J Surg Med.
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Case presentation

A nineteen-year-old female patient was admitted to our
clinic with the complaint of swelling in the midline of her neck
for three years. There was a painless mass of 2x1 cm (Figure 1).
No pathological lymph nodes were detected in the neck. Thyroid
function and laboratory tests were normal. Ultrasonography (US)
identified a 2 cm multilocular cystic structure. To plan a
potential surgical procedure, a computed tomography (CT)
imaging scan was requested, which revealed similar evidence
(Figure 2). No other pathological lesions were seen in the neck
and the thyroid gland. Histopathological examination of the fine-
needle aspiration sample showed cells of benign cytology. The
patient was offered surgery with a preliminary diagnosis of TDC.
The surgical procedure was uneventful. Pathologically,
microscopic examination revealed a cystic tumor tissue with a
fibrous wall lined with neoplastic-looking epithelium. Normal
thyroid tissue was found in the cyst wall. The papillary structures
were lined with neoplastic cells with clear nuclei and
intranuclear inclusion bodies, and nuclear clefts. The tumor was
encapsulated and had developed within the thyroid tissue, which
showed neoplastic properties. Histopathological result of the
specimen was reported as papillary carcinoma originating from
the cyst floor. The patient was followed up in three to six month-
intervals with neck and thyroid US and recently completed the
30-month  follow-up uneventfully. Informed consent was
obtained from the patient before surgery.

Figure 2: The mass in the middle of the neck

Figure 1: CT image of the patient

Discussion

The thyroid gland, the first endocrine gland that starts to
develop in embryogenesis, completes its migration to the
anatomical site of the tongue root at 7 weeks. The thyroglossal
duct formed during this migration disappears by losing its
channel feature over time. However, some parts of the duct may
persist and TDCs develop between the hyoid and the thyroid
gland because of continuing secretions of the cells that form the
duct [5]. The TDC wall is covered with ciliated respiratory
epithelium and / or squamous epithelium and contains more than
62% of regular thyroid tissue. Although the development of
carcinoma in TDC is rare, 85% of malignant cases is constituted
by papillary carcinoma, 7%, by mixed papillary follicular

carcinoma, 5%, by squamous cell carcinoma, 2%, by
adenocarcinoma and 1%, by anaplastic carcinoma [6].
Mechanism of thyroid malighancy in the TDC is still

controversial. Some authors believe that it is caused by normal
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islets of thyroid in the remains of the thyroglossal duct. This
theory is strengthened by the determination of ectopic thyroid
clusters in histopathological results of 62% of the TDC. TDC
papillary carcinoma can synchronously accompany the papillary
carcinoma of the thyroid gland and can also be detected
incidentally as an isolated focus [7].

For the diagnosis of primary papillary carcinoma of
TDC, squamous or respiratory epithelium and normal thyroid
follicles should be found on the cyst wall and the thyroid gland
should be clinically normal [8,9]. The inner surface of the cystic
lesion is surrounded by cuboidal and squamous epithelium, and
the existence of normal thyroid tissue in the cyst wall show that
papillary carcinoma originated primarily from the cyst floor.
Since the benign cyst of the thyroglossal duct and carcinoma of
the thyroglossal duct can hardly be distinguished, the diagnosis
of carcinoma often remains after surgery [5].

However, preoperative fine-needle aspiration biopsy can
diagnose papillary carcinoma. CT is important in the differential
diagnosis, and solid cyst and calcification findings may be
interpreted in favor of malignancy [5,8].

The treatment approach for papillary carcinoma of the
TDC is also controversial. The debate on the origin of the tumor
continues. The most common approach in benign cysts of the
thyroglossal duct is the Sistrunk procedure. The discussion in the
treatment of papillary carcinoma arising from the cyst focuses
only on whether the Sistrunk procedure will be sufficient and
what to do with the thyroid gland. In his study, Kristensen
recommends Sistrunk procedure and thyroid suppression
treatment in the postoperative period in cases where normal
ectopic thyroid follicles are present in the cyst wall, there is no
tumor invasion or spreading to the cervical lymph nodes beyond
the cyst wall, and the thyroid gland is normal [3]. Defenders of
the metastatic  propagation theory recommend total
thyroidectomy for long-term follow-up when there is no tumor
invasion or signs of spread in the cyst wall. Doshi presented a
large study (14 cases) in the literature [10]. According to the
results of this study, only Sistrunk surgery is sufficient when a
negative biopsy is obtained from a suspected lymph node or
thyroid gland mass. As a result, primary papillary carcinoma
developing on the background of TDC is very rare and its
diagnosis is generally made postoperatively by histopathological
examination. If the diagnosis of primary thyroglossal cyst
carcinoma is trusted, Sistrunk operation is sufficient in treatment.
In our case, we decided that only Sistrunk surgery would be
sufficient due to the well-limited and smooth surface of the cyst,
no tumor invasion outside the cyst wall, negative clinical and
radiological lymphadenopathy in the neck, and findings that
showed that the tumor originated primarily from the cyst floor.
However, we concluded that a regular and close follow-up is
essential for these cases.
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