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Evaluation of the prevalence of gestational diabetes mellitus in
Kayseri city hospital: A cross-sectional study

Kayseri sehir hastanesinde gestasyonel diabetes mellitus prevalansinin degerlendirilmesi: Kesitsel bir ¢aliyma

Mefkure Eraslan Sahin *, ilknur Cél Madendag *

! Department of Obstetrics and Gynecology, Abstract
Kayseri City Hospital, Kayseri, Turkey Aim: Gestational diabetes mellitus (GDM) is an important disease worldwide and its incidence is rising with increasing maternal age

ORCID ID of the author(s) and obesity. The aim of this study is to_ in\_/estigate tr_1e_ prevalence of GPM in accor_dance Wit_h International Association of Diabetes and
Pregnancy Study Groups (IADPSG) criteria by obtaining data from a single center in Kayseri.

MES: 0000-0001-6484-9132 . . .

iCM: 0000-0001-6700-2236 Methods: All pregnant women between the ages of 18 and 45 who were referred to the clinic for routine pregnancy follow-up visits
between January 2018-2019 at Kayseri City Hospital’s Gynecology and Obstetrics Department were included in this study. Their
records were obtained from the hospital registry and retrospectively examined. A single stage 75g oral glucose tolerance test (OGTT)
was performed to all patients and IADPSG criteria were used for diagnosis.
Results: 2652 pregnant women were included in this study and screened for GDM with a single-step 75-g OGTT. The mean age of all
pregnant women was 26.42 (22-31) years. The mean gravid, parity and gestational weeks at the time of testing were 3 (range 1-5), 3
(range 1-4), 26 (range 24-28), respectively. The prevalence of GDM, detected in 424 of 2652 patients, was 16% (424/2652).
Conclusion: The prevalence of GDM among pregnant women who were referred to our clinic for routine pregnancy follow-up was 16%
according to the IADPSG criteria, as determined with a single-step 75-g OGTT.
Keywords: Gestational diabetes mellitus, Prevalence, Kayseri

Oz
Amag: Gestasyonel diyabet (GDM) diinya genelinde dnemli bir saglik problem olup obezitenin ve maternal yasin artmasiyla siklig
giderek artmaktadir. Bu ¢aligmada, Kayseri'deki tek bir merkezden veri kullanarak International Association of Diabetes and Pregnancy
Study Group (IADPSG) kriterlerine gore GDM prevalansini aragtirmay1 amagladik.
Yontemler: Ocak 2018 ile Ocak 2019 arasinda, 18-45 yas arasi, 24-28. gebelik haftalar1 arasinda, Kayseri Sehir Hastanesi Kadin
Hastaliklar1 ve Dogum Kliniginde rutin gebelik takibi igin bagvuran tiim gebeler retrospektif olarak bilgisayar hastane sistemi kayutlari
ile incelendi. Hastalar tek asamali 75 g oral glikoz tolerans testi (OGTT) ile tarand1 ve tani igin IADPSG kriterleri kullanildi.
Bulgular: Calismaya toplam 2652 gebe dahil edildi ve tek adimli 75 g OGTT ile GDM taramasi yapildi. Tiim gebelerin yas ortalamasi
26,42 (22-31) idi. Ortalama gravid degeri 3 (1-5 arasinda), ortalama parite 3 (1-4 arasinda) ve test sirasindaki ortalama gebelik haftasi 26
idi (24-28 aralig1). GDM 2652 hastanin 424'inde tespit edildi. GDM prevalansi %16 olarak bulundu (424/2652).
Corresponding author / Sorumlu yazar: Sonug: Klinigimize bagvuran gebelerde, tek adiml1 75 g OGTT ile IADPSG kriterlerine gore GDM prevalans: %16 olarak bulundu.
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Introduction

Gestational diabetes mellitus (GDM) does not usually
begin until the second trimester of pregnancy, but it is extremely
common and continues throughout pregnancy once it begins.
Glucose intolerance and elevated blood glucose levels are key to
the diagnosis of this pregnancy complication [1,2].The increase
in obesity and older pregnancy age contribute to GDM’s
increasing prevalence, and public health systems bear this burden
[3]. GDM may cause various complications for the offspring,
including neonatal hypoglycemia, stillbirth, preterm birth,
macrosomia, shoulder dystocia, and affect the mother in many
ways, ranging from hypoglycemia to a need for caesarean section
[4]. Besides these risks associated with pregnhancy and delivery,
women with GDM are also at increased risk for type 2 diabetes
and cardiovascular diseases later in life [5]. The women at
highest risk for GDM are those with a family history of type 2
diabetes, a previous personal history of GDM or a macrosomic
infant, obesity, and those of advanced age [6].

In the literature, the prevalence of GDM varies between
1.2 and 27.9% in different studies conducted regionally in
Turkey [7-20]. Since there has been no multicenter study in our
country, there is no data on the national prevalence of GDM
today. The use of different diagnostic criteria may be associated
with the detection of a wide prevalence range. For this reason,
we aimed to investigate the prevalence of GDM in accordance
with the criteria of International Association of Diabetes and
Pregnancy Study Groups (IADPSG) by using the data from a
single center in Kayseri, which is a reference center in Turkey.

Materials and methods

Pregnant women between the ages of 18 and 45 who
were referred to the clinic for routine pregnancy follow-up visits
between January 2018 and 2019 at Kayseri City Hospital’s
Gynecology and Obstetrics Department were included in this
study. Their records were obtained from the hospital registry and
retrospectively examined. All research was conducted in
accordance with the Helsinki Declaration, and ethics approval
was obtained from Erciyes University Ethics Committee (No:
2019/616). Patients with previously diagnosed diabetes mellitus
(type 1 and type 2), those with a history of endocrine diseases
(Cushing's disease, Addison's disease, pituitary failure,
acromegaly, etc.) or drug use that could affect blood glucose
levels were excluded from the study. The date of last menstrual
period was used to determine the gestational week of the
patients. The gestational age of any patient who did not know the
date of her last menstrual period was calculated according to
ultrasonographic measurements performed in the first trimester.
Patients were screened with single-stage 75-g OGTT, and the
IADPSG criteria were used for diagnosis.

Inclusion criteria included the following risk factors for
gestational diabetes: diabetes mellitus in the family, particularly
in first degree relatives, a body mass index (BMI) >30 kg/m2 or
excessive gestational weight gain, gestational diabetes or birth of
a macrosomic baby >4.1 kg, a syndromic infant, unexplained
perinatal loss in a previous pregnancy, a history of impaired
glucose tolerance, glycosuria during prenatal examination, and
conditions leading to diabetes, such as metabolic syndrome,
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polycystic ovary syndrome or actual use of glucocorticoids [21]
Following 12 hours of fasting, the plasma glucose of the patients
were measured, after which 75 mg glucose was ingested orally
by the patients. Venous blood samples were obtained one and
two hours later. The upper limit of plasma glucose values for
fasting state, and at the first- and second hours following
ingestion of glucose were 91, 179 and 152 mg/dL, respectively
(Table 1) [22]. Any value crossing the threshold was considered
positive. GDM prevalence was determined according to these

one-step screening test results.
Table 1: Proposed diagnostic criteria for gestational diabetes mellitus*

Status | Plasma or serum glucose levels (mg/dI)

Fasting 92
1 hour 180
2 hours 153

*Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, Damm P, et al. International Association
of Diabetes and Pregnancy Study Groups recommendations on the diagnosis and classification of
hyperglycemia in pregnancy. International Association of Diabetes and Pregnancy Study Groups Consensus
Panel. Diabetes Care.2010;33:676-82.

Statistical analysis

For statistical analysis of the study data, PASW
Statistics 18 (SPSS version 18, 2009, Chicago, IL, USA) was
used, and percentages were determined. Data were expressed as
mean (standard deviation), median (25-75%), or n (%).

Descriptive statistics was performed.
Results

Two thousand, six hundred and fifty-two pregnant
women were included in this study and screened for GDM with a
single-step 75-g OGTT. The mean age of all pregnant women
was 26.42 (22-31) years. The mean gravid, parity and gestational
weeks at the time of testing were 3 (range 1-5), 3 (range 1-4), 26
(range 24-28), respectively. The demographic data, fasting, 60"
minute and 120" minute plasma glucose levels are presented in
Table 2.

Table 3 shows the prevalence of GDM and the higher
rates of fasting, 60-min, and 120-min plasma glucose levels. The
prevalence of GDM, detected in 424 of 2652 patients, was 16%

(424/2652).

Table 2: Mean age, fasting, 60-min, and 120-min. plasma glucose levels of the patients
| Mean (SD) 25-75 percentile

Maternal age 26.42 (6.02) (22-31)

Fasting plasma glucose (mg/dL) 79.6 (12.35) (74-84)

60 min plasma glucose (mg/dL) 130.8 (36.93) (106-153)

120 min plasma glucose (mg/dL) 104.8 (31.40) (86-119)

Table 3: Prevalence of GDM and the higher rates of fasting, 60-min and 120-min plasma
glucose levels

Number of patients %

\
Fasting plasma glucose >92 mg/dL 232/2652 8.7
60-min plasma glucose >180 mg/dL 242/2652 9.1
120-min plasma glucose >153 mg/dL 158/2652 6
GDM prevalence 424/2652 16

Discussion

There is no clear international consensus on GDM
screening and diagnosis. The World Health Organization and the
Endocrine Society suggest a one-step approach using the
IADPSG diagnostic criteria. The American College of
Obstetricians and Gynecologists (ACOG) and the National
Institutes of Health (NIH) suggest a two-step approach, while
The American Diabetes Association (ADA) has stated that any
one of the one- or two-step approaches may be used. In the
literature, the prevalence of GDM in our country is reported as
1.2-27.9% [6-19]. In our study, GDM screening with a single
step 759 OGTT revealed that the prevalence in Kayseri was 16%

&
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according to the IADPSG criteria. The difference in GDM
prevalence in different regions of our country may be caused by
differences in dietary groups, nutritional status, age groups, and
diverse diagnostic tests.

Although a large amount of research was conducted in
central Anatolia in Turkey, the vast majority have been
conducted in Ankara. In a study conducted by Altay et al. [14]
with 6909 pregnant women in 2010, the prevalence of GDM was
determined as 10.4%. They used two-step screening according to
the National Diabetes Data Group (NDDG) criteria. Ozdemir et
al. [16] prospectively researched GDM prevalence and found it
to as 8.4% according to single-step screening and IADPSG
criteria. The prevalence of GDM among 1434 pregnant women
by Karcaaltincaba et al. [18] revealed it as 11.1% according to
IADPSG criteria with single-step screening. Recently, Ozgu et
al. [19] found that the prevalence of GDM was 21% according to
IADPSG criteria with single-step screening. The prevalence of
GDM s increasing within Ankara, another reference city for the
Central Anatolia region. In Kayseri, two-step screening of
pregnant women in 2008 revealed that the prevalence of GDM,
according to the NDDG criteria, was 6.2% [10]. The single-step
GDM screening performed in accordance with the IADPSG
criteria in the USA revealed 18% prevalence, which was at least

twice as high as what was calculated in two-step
screening following ACOG recommendations [23]. The high
prevalence of GDM in Kayseri may be explained by the usage of
the single-step screening method. Many risk factors, including
obesity, increased urbanization, sedentary lifestyle, and advanced
maternal age increase GDM prevalence. It has been shown that
the prevalence of GDM in the province of Kayseri is higher than
the other central regions of Turkey. GDM is an important health
problem causing both maternal and perinatal complications with
increasing incidence in our country and all over the world. This
situation calls for immediate action: Improving maternal
nutrition and exercise may decrease the rate of death of both
mothers and infants due to GDM.

Limitations

The evaluation of the prevalence of GDM in a single
center is the main limitation of our study, despite the fact the
Kayseri City Hospital is a reference hospital. Additionally, we
did not compare maternal demographic and delivery outcomes
between GDM positive and negative groups, which is another
limitation. Further studies are needed.

Conclusion

The prevalence of GDM was 16% according to the
IADPSG criteria with a single-step 75-g OGTT in pregnant
women in Kayseri.
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Abstract

Aim: Increased pulmonary artery pressure is associated with higher surgical risk in patients undergoing mitral valve replacement. The
aim of this study was to investigate the effect of milrinone on the pulmonary artery pressures of patients with mitral valve disease
(stenosis or regurgitation) who underwent mitral valve replacement surgery.

Methods: In this case-control study, 48 patients with mitral valve disease who underwent mitral valve replacement surgery were
included. The patients were divided into a control group of 30, who were not administered milrinone, and a study group of 18 who
received milrinone perioperatively. Systolic pulmonary artery pressures (SPAP), left ventricle ejection fractions (LVEF) and the
following postoperative outcomes were recorded: low cardiac output syndrome, stroke, renal failure, bleeding, ventricular arrhythmia
and mortality occurring within 30 days of surgery either in or out of the hospital.

Results: In the study group, preoperative LVEFs and postoperative low cardiac output syndrome were lower (72.0 (6.1) vs 62.5(8.4)
P<0.001 and P=0.007, respectively), SPAPs were higher (45.50 (7.0) vs 55.06 (5.5), P<0.001), and length of stay in intensive care unit
was significantly shorter (4.7 (2.2) vs 3.2 (0.5), P=0.008). Also, reduction in both postoperative SPAP and 30-day SPAP were
significantly higher [-11.40(-13.25-(-8.63)) vs -4.42(-5.89-(-2.80)), P<0.001; -13.6(-15.6-(-9.75)) vs -5.56 (-7.20-(-3.30)), P<0.001,
respectively].

Conclusion: We found that using perioperative milrinone reduces the systolic pulmonary artery pressure and lowers the rate of low
cardiac output syndrome. Milrinone can be used as an effective therapy to reduce to pulmonary pressure in patients with pulmonary
hypertension undergoing mitral valve replacement surgery.

Keywords: Mitral valve disease, Pulmonary artery pressure, Mitral valve replacement

Oz

Amag: Pulmoner arter basincinin yiiksek oldugu durumlarda mitral kapak degisimi operasyonlarinda cerrahi risk yiikselmektedir. Bu
¢aligmada mitral kapak hastalig1 nedeniyle cerrahi tedavi uygulanan hastalarda milrinon kullaniminin pulmoner basinlar tizerine etkisini
arastirmay1 amagladik.

Yontemler: Mitral kapak hastaligi nedeniyle kapak degisimi uygulanan 48 hasta ¢alismaya dahil edildi. Hastalar cerahide milrinon
kullanimina gére milrinon kullanilan (n=18) ve milrinon kullanilmayan (n=30) olarak ikiye gruba ayrildi. Cerrahi sonras1 30 giinliik siire
i¢inde sistolik pulmoner arter basinci ve sol ventrikiil ejeksiyon fraksiyonlar: ile birlikte cerrahi sonrasi mortalite, diisiik kardiyak debi
sendromu, inme, bobrek yetmezligi, kanama ve ventrikiil aritmileri kaydedildi.

Bulgular: Milrinon kullanan grupta cerrahi dncesi sol ventrikiil ejeksiyon fraksiyonu kullanmayan gruba gore daha diisiikkken (72,0 (6,1)
vs 62,5 (8,4) P<0,001) sistolik pulmoner arter basinglar daha yiiksekti (45,50 (7,0), 55,06 (5,5), P<0,001). Cerrahi sonrasi milrinon
kullanilan grupta diisiik kardiyak debi sendromu daha az goriiliirken (P=0.007), yogun bakimda kalis siireleri kullanmayan gruba gore
daha kisaydi (4,7 (2,2) vs 3,2 (0,5), P=0,008). Hem cerrahi sonrasi hem de 30. giin sistolik pulmoner arter basinglarinda ki diisme
degerleri milrinon kullanilan grupta istatistik agidan daha anlamliyd: [-11,40(-13,25-(-8,63)) vs -4,42(-5,89-(-2,80)), P<0,001; -13,6(-
15,6-(-9,75)) vs -5,56 (-7,20-(-3,30)), P<0,001, sirastyla].

Sonug: Caliymamizda milrinon kullanimi cerrahi sonrasi pulmoner basinglari diisiiriirken diisiik kardiyak debi olusumun azalttig
gozlenmistir. Bu sonuca gore pulmoner arter hipertansiyonu olan ve mitral kapak degisimi yapilacak hastalarda milrinon kullanimmin
pulmoner basinglar diisiirmede etkili bir tedavi se¢enegi oldugunu disiinmekteyiz.

Anahtar kelimeler: Mitral kapak hastaligi, Pulmoner arter basinci, Mitral kapak degisimi
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Introduction

Increased systolic and diastolic pulmonary pressures are
frequently seen in mitral valve disease [1]. Pulmonary
hypertension (PHT) occurs due to the retrograde transmission of
increased left atrial pressure. In patients with mitral valve
disease, PHT indicates compensated heart failure along with left
ventricular dysfunction.

Higher pulmonary artery pressure is associated with
increased risk of mortality and morbidity during mitral valve
surgery [2]. Medical options to decrease pulmonary vascular
resistance in PHT patients undergoing cardiac surgery include
nitric oxide, sildenafil, and isoproterenol, none of which have
long-lasting effects [3].

Milrinone, a phosphodiesterase inhibitor, is commonly
used in cardiopulmonary bypass during the weaning process to
decrease the pulmonary vascular resistance [4]. It exerts
inotropic effects by increasing myocardial contractility.
Milrinone’s advantages include lowering coronary artery
resistance and increasing coronary perfusion.

In this study we aimed to investigate the effect of
milrinone on postoperative outcomes in patients with mitral
valve disease undergoing mitral valve replacement.

Materials and methods

We identified 48 patients with mitral valve disease
(regurgitation or stenosis) who electively underwent mitral valve
replacement surgery from September 2015 to July 2019. Clinical
characteristics, laboratory findings, surgical details and
postoperative outcomes were obtained from the patients’ files.
Patients with a history of kidney disease requiring dialysis, right-
heart failure, poor morbidity, patients in critical preoperative
state, those who had active endocarditis and concomitant aortic
valve disease requiring surgical intervention were excluded from
the study.

All patients were divided into two groups according to
perioperative milrinone usage. The study group consisted of 18
patients who received milrinone and the control group comprised
30 patients who did not. The following postoperative outcomes
were recorded: low cardiac output syndrome, stroke, renal
failure, bleeding, ventricular arrhythmia, and mortality occurring
within 30 days of surgery either in or out of hospital.
Additionally, left ventricle ejection fraction (LVEF) and systolic
pulmonary artery pressure (SPAP) within the postoperative
period were recorded just before discharge from hospital-
between the 5"-7" post-operative days and during the first month
follow-up.

Echocardiographic analysis

All patients were examined with two-dimensional trans-
thoracic echocardiography (TTE) before and after their surgical
procedures. TTE was performed pre-operatively, between the 5"
and 7" postoperative days (just before discharge from hospital)
and one month following the surgery. A modified Simpson’s
method was used to assess left-ventricular ejection fractions and
Bernoulli equation by Doppler was used to measure pulmonary
artery systolic pressures.

30-day mortality was considered as death within 30
days of surgery. Postoperative stroke was defined as newly

Milrinon in mitral valve surgery
V'S

JOSAM ¢

occurring neurological deficit with radiological confirmation.
Renal failure was defined as deterioration of kidney function
requiring hemodialysis. Ventricular arrhythmia was occurrence
of any ventricular arrhythmias which needed medical or
electrical cardioversion, i.e., ventricular tachycardia and
ventricular fibrillation. Low output syndrome was defined as a
decrease in systemic perfusion secondary to myocardial
dysfunction requiring inotropic agents other than milrinone or
intra-aortic balloon pump implantation during the peri-operative
period. Postoperative bleeding was massif drainage of blood
requiring surgical revision. Length of stay (LOS) was defined by
days spent in the intensive care unit (ICU) and in the hospital
after surgery.

Surgical technique

All mitral valve replacement (MVR) procedures were
performed with median sternotomy. Cardiopulmonary bypass
was established with ascending aortic and bicaval cannulation.
Cold blood cardioplegia was administered to stop and protect the
heart. The mitral valve was exposed through a left atriotomy in
the interatrial groove, and the anterior and posterior leaflets were
excised. A mechanical or bioprosthetic valve was then implanted
according to the patient’s condition. Concomitant procedures
included coronary artery bypass graft (CABG), cryo-ablation
with maze procedure and tricuspid annuloplasty depending on
indication.

Milrinone usage

All patients with high systolic pulmonary artery
pressures received intravenous milrinone. A loading dose of 25
pgr/kg milrinone during weaning from cardiopulmonary bypass
was followed by a maintenance dose of 0.25 pgr/kg/min
administered for 24 hours following the operation.

Statistical analysis

Statistical tests were performed with SPSS version 16
(SPSS Inc., Chicago, IL, USA). Continuous variables were
presented as mean (standard deviation), and categorical variables
were shown with percentages. Either the Student's t-test or the
Mann-Whitney U test was used to compare parametric values
between the two groups. Chi-square test was used to compare
categorical variables.

Results

Among 48 patients, 18 (37.5%) were males and 30
(62.5%) were females. Table 1 shows the demographic, clinical
and laboratory characteristics of the population. Preoperative
LVEFs were lower (72.0 (6.1) vs 62.5(8.4) P<0.001) and SPAPs
were higher in the study group (45.50 (7.0) vs 55.06 (5.5),
P<0.001). The operative details of the patients, which are
presented in Table 2, did not differ among groups.

While mortality and other complications were similar,
postoperative low cardiac output syndrome was significantly
lower (P=0.007) and length of stay in the intensive care unit was
significantly shorter in the study group (4.7 (2.2) vs 3.2
(0.5), P=0.008).

Reductions in both postoperative SPAP and 30-day
SPAPs were more significant in patients who received milrinone
[-11.40(-13.25-(-8.63)) vs -4.42(-5.89-(-2.80)), P<0.001; -13.6(-
15.6-(-9.75)) vs -5.56 (-7.20-(-3.30)), P<0.001, respectively]
(Table 3).
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Table 1: Baseline characteristics of the study population
Variable Control group Study group P-value
(n=30) (n=18)

Age (years) 63.3(9) 64.6 (11) 0.654
Female n (%) 18 (60%) 12 (67%) 0.644
Male n (%) 12 (40%) 6 (33%) 0.644
History of COPD n (%) 6 (20%) 2 (11%) 0.424
Hypertension n (%) 12 (40%) 10 (56%) 0.295
Diabetes mellitus n (%) 5 (17%) 4 (22%) 0.633
Current smoking n (%) 9 (30%) 2 (11%) 0.132
Type of additional surgery

Ablation n (%) 3 (10%) 4 (22%) 0.245
Tricuspid annuloplasty 5 (17%) 5 (28%) 0.359
CABG 4 (13%) 4 (22%) 0.424
Preop-NYHA > 2 n (%) 8 (27%) 7 (39%) 0.376
Postop-NYHA > 2 n (%) 1 (3%) 1 (6%) 0.728
Postop-30-day-NYHA > 2 n (%) 3 (11%) 1 (6%) 0.545
Post-op LCOS (%) 22 (73%) 6 (33%) 0.007
Postop-Ventricular Tachycardia n (%) 3 (10%) 3 (17%) 0.499
30-day mortality n (%) 2 (7%) 1(6%) 0.878
Dialysis requirement (%) 3 (10%) 1 (7%) 0.590
Stroke n (%) 1 (3%) 1 (6%) 0.709
Postoperative bleeding n (%) 1 (3%) 1 (6%) 0.709

COPD: Chronic obstructive pulmonary disease, CABG: Coronary artery bypass graft, LCOS: Low cardiac
output syndrome, NYHA: New York Heart Association

Table 2: The laboratory findings of study population

Variable Control group Study group P-value
(n=30) (n=18)
BMI ((kg/m?) 222 (1.4) 22.7(1.7) 0.321
SCr (mg/dl) 1.06 (0.2) 1.04 (0.2) 0.825
Glucose (mg/dl) 107.2 (15.4) 105.6 (12.4) 0.712
WBC (x10%/uL) 7.42 (1.0 7.84 (1.5) 0.242
Hemoglobin (g/dl) 11.3(1.3) 11.9(1.8) 0.208
CPB time (min) 97 (15) 101 (17) 0.416
X-Clamp time (min) 73 (11) 75 (10) 0.675
Los ICU 4.7(2.2) 3.2(0.5) 0.008
Los overall 11.8 (3.9) 9.6 (1.4) 0.024

BMI: Body mass index, SCr; Serum creatinine at admission, WBC: White blood cell, CPB:
Cardiopulmonary bypass, ICU: Intensive care unit, Los: Length of stay

Table 3: Echocardiographic findings of study population

Variable Control group Study group P-value
(n=30) (n=18)
Preoperative LVEF (%) 50.40 (4.8) 44.22 (6.2) <0.001
Postoperative LVEF (%) 43.07 (3.9) 42.60 (4.9) 0.716
30" day LVEF (%) 49.48 (2.7) 47.24 (4.5) 0.046
Preoperative PASP (mmHg) 45.50 (7.0) 55.06 (5.5) <0.001
Postoperative PASP (mmHg) | 41.25 (4.8) 44.00 (3.6) 0.048
30. day PASP (mmHg) 40.4 (3.8) 42.29 (2.7) 0.083
ALVEF* (postop-preop) -7.3 (-10.2-(4.4)) -2.4 (-3.6-(-1.4)) 0.001
ALVEF* (30" day-preop) 7.3 (-10.2-(4.4)) -2.4 (-3.6-(-1.4)) 0.001
ALVEF* (30" day-postop) 5.8 (4.2-8.8) 4.6 (3.4-5.8) 0.250
APASP* (postop-preop) -4.42(-5.89-(-2.80))  -11.40(-13.25-(-8.63))  <0.001
APASP* (30 day-preop) -5.56 (-7.20-(-3.30))  -13.6(-15.6-(-9.75)) <0.001
APASP* (30" day-postop) -1.17(-1.92-(-0.30))  -1.67(-2.81-(-0.36)) 0.746

LVEF: Left ventricle ejection fraction, PASP: Pulmonary artery systolic pressure, these values were
presented by median with inter-quartile range (25th and 75th percentile)

Discussion
This study showed that perioperative milrinone
administration reduces postoperative SPAP and LCOS

occurrence in patients with pulmonary hypertension undergoing
mitral replacement surgery.

Pulmonary hypertension is a common sequel of mitral
valve disease and is associated with poor prognosis during
surgical repair or replacement [5,6]. Chronically elevated left
atrial pressure causes alveolar stress, and pulmonary vascular
remodeling due to elevation of pulmonary vascular resistance
accounts for the pathophysiological mechanism underlying PHT
in mitral disease [1]. Increased pulmonary vascular resistance
(PVR) is detrimental to cardiac output in postoperative cardiac-
surgery patients.

The treatment of increased pulmonary vascular
resistance has not been fully established due to the lack of
selectivity of drugs for pulmonary vasculature. Many agents,
such as dobutamine, norepinephrine, levosimendan, nitric oxide
and nitroglycerin, were used to relieve pulmonary hypertension
during cardiovascular surgery [7-10]. However, these inotropic
drugs have possible systemic or cardiac side effects, like
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arrhythmia and increased myocardial oxygen consumption
resulting in cardiac ischemia and renal failure [11,12].

Milrinone, a phosphodiesterase inhibitor, exerts positive
inotropic effects by increasing cyclic adenosine monophosphate
in the myocardium, thereby increasing stroke volume. It is
widely used in cardiac surgery during the weaning process from
cardiopulmonary bypass [13]. The drug is also commonly used
in congenital cardiac surgery or in patients with heart failure
[14,15]. Milrinone is also a potent pulmonary vasodilator that
reduces pulmonary vascular resistance, for which reason it is
particularly preferred in patients with low cardiac output and
higher pulmonary artery pressure undergoing cardiac surgery.

Only a couple of studies have previously examined
milrinone in pulmonary hypertension occurring during mitral
valve surgery. Oztekin et al. [16] reported that using milrinone
caused significant reduction in pulmonary artery pressure, central
venous pressure and pulmonary capillary wedge pressure in
patients with mitral valve stenosis and PHT undergoing mitral
valve replacement. They also found that it facilitated weaning
from cardiopulmonary bypass with less side effects. Wang et al.
[17] showed that mean pulmonary artery pressure and PVR were
significantly reduced by the administration of milrinone in the
same population. In our study, postoperative SPAP had similarly
reduced in the study group at the first postoperative week and
month.

Previous studies have shown that compared with
dobutamine, milrinone causes greater reduction in left and right
ventricular filling pressures owing to greater reduction in
vascular resistance, which makes it superior to dobutamine in the
treatment of low cardiac output syndrome following cardiac
surgery [18]. We similarly found that the occurrence of
postoperative LCOS reduced with milrinone administration.

In our study, pre-operative LVEF were lower and SPAP
was higher in patients who received milrinone. Although
postoperative mortality and morbidity were similar in both
groups, we found that in the study group, systolic pulmonary
artery pressures reduced significantly during the postoperative
week and remained low at one-month follow up.

Limitation

The retrospective and unicentered nature as well as the
small sample size were the primary limitations of this study. The
exact measurement of the pulmonary artery pressure is
performed by right heart catheterization; however, we assessed
pulmonary pressures with echocardiography. Further research is
needed to evaluate the effects of milrinone following MVR in
patients with mitral valve disease.

Conclusion

Milrinone effectively reduces SPAP and LCOS and
appears to be an alternative promising approach in addressing the
problem of pulmonary hypertension in patients undergoing
mitral valve replacement surgery.
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Abstract

Aim: Trauma-related injuries are among the most pressing issues today, causing economic, social, and healthcare burdens. The aim of
this study is to better manage and approach trauma patients by comparing our results with the literature, and reach standards set by
developed countries.

Methods: Data of patients who were admitted to the emergency service of Mogadishu Somalia Turkish Training and Research Hospital
with trauma between 1 September 2017 and 30 April 2018 were retrospectively obtained from the hospital registry and patient files.
Demographic data such as the age, gender, means of injury, site of injury, department of hospitalization and discharge/death records
were recorded and analyzed. Descriptive statistics and chi-square test were used. P<0.05 was considered statistically significant.
Results: Among 11225 patients admitted to the emergency department, 1106 were trauma patients. 29.3% were females and 70.7% were
males. 49.9% of the patients (n=551) were discharged from the emergency service after follow-up, and 50.1% (n=541) were admitted to
various departments. 14 patients died in the emergency service.

Conclusion: Traumas constitute about a quarter of referrals to the emergency service in developed countries. In Somalia, this ratio was
about 1:10. Proper management during the pre-hospitalization and hospitalization periods and transferal of patients when needed may
help reduce the morbidity and mortality of trauma patients.

Keywords: Emergency medicine, Trauma patients, Somalia

Oz

Amag: Yaralanmalar giiniimiizde en 6nemli konular arasindadir ve ekonomik, sosyal ve saglikla ilgili sorunlara neden olmaktadir. Bu
galigmanin amaci hastaneye basvuran travma hastalarina yaklagim ve ydnetiminin, bu ¢alisma sonuglari ve literatir bilgileri ile
kiyaslama yaparak daha iyi hale getirilmesi ve gelismis {ilkelerdeki standardizasyonu yakalamas: igin katki saglamaktir.

Yontemler: 01 Eyliil 2017 ve 30 Nisan 2018 tarihleri arasinda 8 aylik donemde hastanemiz acil servisine bagvuran hastalarin verileri
hastane bilgi otomasyon ve dosya kayitlarindan yararlanilarak retrospektrif olarak toplandi. Caligmaya alinan hastalarin yas, cinsiyet,
yaralanma mekanizmalari, yaralanma bolgesi ve yatis verilen servis, taburculuk / eksitus kayitlar1 degerlendirmeye alindi. Analiz igin
SPSS 22 program kullamild1. Descriptives, Chi-Square istatistik testleri kullanilarak P<0,05 anlamli olacak sekilde kabul edildi.
Bulgular: Hastanemize basvuran 11225 hastanin 1106 tanesi travma hastasi olarak acil servisimize bagvurmuslardir. Caliymaya alman
hastalarin yiizde 29,31 kadin hasta 70,7%’i ise erkek hasta oldugu goriilmiistiir. Calismamizda alinan hastalardan 551 (49,9%) hasta
acil servisten takipleri sonrasi taburcu edilmislerdir. 541 hasta ise ¢esitli boliimlere yatig1 yapilmistir. Bagvuran hastalarimizdan 14
hastamiz ise acil serviste eksitus oldu.

Sonug: Travmalar gelismis iilkelerde acil servise bagvurularin yaklasik olarak dortte birini olusturmaktadir. Somali’de yaptigimiz bu
calismada ise yaklasik 10°da 1 oraninda oldugu goriilmiistiir. Travma hastalarinin yonetiminde hastane 6ncesi ve hastane déneminin iyi
yonetilmesi, uygun hastaneye uygun sekilde transport edilmesi travma hastalarinda morbidite ve mortaliteyi azaltmaya yardimer olabilir.
Anahtar kelimeler: Acil servis, Travma hastalar1, Somali
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Introduction

Trauma-related injuries are among the most pressing
issues today, causing economic, social and healthcare burdens
[1]. In addition to being one of the major causes of death, they
constitute an integral public health problem since young people
are more commonly affected, which leads to concomitant
material and psychological/spiritual losses [2]. Trauma is ranked
third to fourth among all mortality causes in the world, first in
mortality between ages 1 and 44 [3], and first in mortality in the
emergency service [4]. Injury may occur due to thermal,
radiation-related, explosive or mechanical causes. Mechanical
traumas may present as blunt or penetrating injuries, and include
traffic accidents, falls, firearms and knife injuries [5]. Approach
to patients with multiple injuries is examined with regards to the
pre-hospitalization ~ and  hospitalization ~ periods.  Pre-
hospitalization period includes arrival to the hospital,
communication and information exchange with the patient,
detailed anamnesis about the injury, triage and carrying out the
appropriate transport protocol to the most suitable hospital [6].
Delayed treatment of a patient with multiple injuries not only
extends the hospitalization period of the patient, but can also lead
to organ failure and death [7].

In this study, we aimed to retrospectively classify
trauma patients referred to the emergency department of
Mogadishu Somalia Turkish Training and Research Hospital
(MSTERH) from a demographic and epidemiological
perspective, identify the needs and deficiencies of our emergency
department and improve the service quality in our hospital while
contributing to the literature.

Materials and methods

Study population

The data of 11225 patients who were admitted to
MSTERH Emergency Department between 01.09.2017 and
30.04.2018 were examined retrospectively. Using the Hospital
Information Management System (HIMS) software, the ages,
genders, date, reason and department of admissions, mechanism
of injuries, injury sites and ICD-10 codes of trauma patients were
obtained. Consultation notes and death records of patients did not
exist, hence were not included. The data of patients injured in the
major explosion in October were excluded from the study since
they had missing elements compared with the data we used in
our study. Ethics committee approval was obtained from
Mogadishu Somalia Turkish Training and Research Hospital on
20.02.2019 (No:116 /5550-615) and the study was conducted in
accordance with the Declaration of Helsinki and its later
amendments.

Study design

1106 patients out of 11225 were admitted to the
emergency department due to trauma, and classified based on
gender, medical condition, department of admission, the
localization and extent of injury and discharge/death status.
Location of injuries included the head and neck region, thorax,
abdomen, and extremities. Patients were admitted to Orthopedics
and Traumatology, Neurosurgery, General and Pediatric surgery,
Cardiovascular and Thoracic Surgery, Plastic Surgery and
Otorhinolaryngology and Ophthalmology (the latter two were
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classified as “other”) departments. The “Abbreviated Injury
Scale” (AIS) was used for patients with multiple traumas, which
was defined as trauma in two or more sites [8, 9], and a severity
code was used to classify each injury as minor, moderate,
serious, severe, critical, virtually unsurvivable maximum injury
and unknown.

Statistical analysis

The SPSS 22.0 software was used for data analysis.
Descriptive statistics were performed. Data was presented in
percentages. Chi-square test was used to compare data and
P<0.05 was considered statistically significant.

Results

Out of 1106 trauma patients who were referred to the
emergency department of MSTTRH in Somalia, 29.3% (n=324)
were female and 70.7% (n=782) were male (P<0.001). Mean
ages of female, male and all patients were 30.7 (22.34), 27.3
(16.86) and 28.34 (18.68), respectively. Youngest and oldest of
all patients were 1 and 91 years old. The mean ages of all
categories are presented in Table 3. Traffic accidents were the
most common cause of trauma among all patients and males
were more frequently injured with gunshot and explosions
compared to females (Table 1). The mean age of patients who
died in the emergency service was 12.8 (3.5).

The injury sites in decreasing order of frequency were
lower and upper extremities (34.2%, n=379), the head and neck
region (32.7%, n=362), abdomen (13.6%, n=149), multiple sites
(11.1%, n=123) and thorax (8.4%, n=93) (Table 4). The
frequency of patients admitted to the Orthopedics and
Traumatology and Neurosurgery departments were 18.2% and
20.3%, respectively (Table 5).

Table 1: Injury mechanisms of patients according to gender

Gender Explosion Gun- Burn, penetrant, Car Fall Violence, Other Total P-
shot dog bite, electric accident blunt trauma, value
shock etc.
Female | 27 23 19 144 95 16 324 <0.001
Male 121 109 74 308 129 a2 782
Total 148 132 93 452 224 57 1106
Table 2: Injury mechanisms of patients
Injury mechanism Frequency %
Explosion 148 13.4
Gun shot 132 119
Burn, penetrant, dog bite, electrical crush 93 8.3
Car accident 452 40.9
Fall 224 203
Violence and other blunt trauma 57 51
Table 3: Relationship between age and cause of trauma
Trauma mechanism Age Age P-value
Mean Min - Max
Explosion 29.65 1-67 0.091
Gun shot 31.25 12-65
Burn, penetrant, dog bite, electrical crush 15.65 1-48
Car accident 25.64 2-83
Fall 37.21 1-91
Violence and other blunt trauma 25.42 10- 60

Table 4: Distribution of patients according to injury site

Injury site | Frequency %
Extremities 379 34.2
Head 362 32.7
Thorax 93 8.4
Abdomen 149 13.6
Multiple sites 123 111
Total 1106 100.0

Table 5: Admission service of patients

Department of admission Frequency %
Discharge 551 49.8
Mortality in the emergency Department 14 14
Orthopedics and Traumatology 202 18.2
General & Pediatric Surgery 36 33
Neurosurgery 224 20.2
Thoracic-Cardiovascular Surgery 37 33
Plastic Surgery 36 33
Otorhinolaryngology, ophthalmology, etc. 6 0.5
Total 1106 100.0
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Discussion

Traumas constitute approximately one-fourth of
emergency service admissions in developed countries [10]. In a
study conducted in the United States, the rate of admissions to
the emergency department was reported as 14.3% [4], while
another study in the US revealed that 37% of these admissions
were due to trauma [11]. Akoglu et al. [12] stated that trauma
patients constituted 3% of all patients admitted to the emergency
department in Turkey. This rate was 9.86% in our study. The
significantly higher rate of males in our study may be explained
by the fact that men in Somalia spend more time in social
environments where they are exposed to trauma.

A previous study reported that the most common cause
of trauma in the US was falling (44.9%) [13], while in our study,
falling came second (20.3%) to car accidents (40.9%). In a
country such as Somalia where bombing and shooting are
frequent, we would argue that these rates are low.

In younger patients, assaults and motor vehicle injuries
are among the most common causes of traumatic injury. Large
international studies have reported that trauma patients aged >80
years are the largest contributors to the increase in mortality
among all trauma cases [14]. In contrast, young adults remaining
at the scene in Somalia, where bombings and sporadic fighting
are extensive, have contributed to the increase in mortality. Less
serious cases are admitted to the emergency departments, and
injured children are more susceptible to hypovolemia after
trauma.

In their study conducted in Turkey, Durdu et al. [15]
reported that 44.8% of injuries (n=567) were in the upper
extremity, 34.7% (n=440) in the head and neck, 27.2% (n=344)
in the lower extremity, 15.7% (n=198) in the face, 11.5%
(n=146) in the thorax, and 7.4% (n=93) in the abdomen. The
difference between these results and ours was attributed to
different injury mechanisms in Somalia and Turkey arising from
contrasting socio-cultural structures.

Varol et al. [16] stated that among patients injured by
traffic accident who were examined in their study, 54.2% of
those admitted to the emergency service were discharged, 8.5%
were admitted to the Orthopedics and Traumatology department
and 8.2% were admitted to the Neurosurgery department. In our
study, 18.2% of all trauma patients were admitted to the
Orthopedics and Traumatology department and 20.3% to the
Neurosurgery department. In Durdu et al.’s study [15], 85% of
the patients admitted to the emergency services were discharged
after monitoring and treatment. Akin to the above-mentioned
studies, the discharge rate from the emergency department was
49.8% (n=551) in our study. 14 patients died in the emergency
department. Local trauma patients who were not admitted to the
external services were discharged after being managed in
accordance with their indications in the emergency service
examination room.

Although patients older than 65 years constitute 6.7% of
the total population in Turkey, 22% of all hospitalized trauma
patients are older than 65 years. The same rates for the US are
12% and 23%, respectively. Our results revealed that the rate of
hospitalized trauma patients older than 65 years in Somalia was
only 6.7% [12]. It is known that elderly patients are generally
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more prone to trauma. However, the lower mean age in our
study, unlike in the other countries, can be explained by the
shorter life expectancy in Somalia compared to other developed
countries.

Limitation

The numbers of local trauma and multiple trauma
patients are similar. However, as stated in the “Methods” section,
several difficulties were encountered during the identification of
multiple traumas. Although a multiple trauma patient is defined
as having an Injury Severity Score (ISS) of >16, this definition
has been designed to determine the long-term mortality and
morbidity rather the classification of patients [17]. It was
determined that there was not enough file information to use the
ISS during our retrospective review. Similarly, all scoring
systems such as “Comprehensive Research Injury Scale” [18],
“Trauma Injury Severity Score” [19] and “A Severity
Characterization Of Trauma” recommended by the trauma
committee of the American College of Surgeons required more
information than the data we obtained during our retrospective
review [20]. We believe that classification of multiple and local
trauma patients we performed using the multiple and local
trauma conditions specified in the AIS system may give different
results with the use of ISS.

Conclusion

Traumas constitute about a quarter of referrals to the
emergency service in developed countries. In Somalia, this ratio
was about 1:10. Proper management during the pre-
hospitalization and hospitalization periods and transferal of
patients when needed may help reduce the morbidity and
mortality of trauma patients.
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Abstract

Aim: Laparoscopy is an important part of surgical training. Laparoscopy courses are organized to increase competence of laparoscopy.
This aim of this paper is to evaluate the laparoscopic surgery competence of Turkish urologists and the effectiveness of laparoscopy
courses.

Methods: In 2014, an online survey consisting of 11 questions was sent to 180 urologists via e-mail, among which 78 responded. The
survey questions aimed at gathering information about where the urologists worked, their laparoscopic surgical experience, how long
they attended laparoscopy courses, and whether they considered themselves to be competent in laparoscopic surgeries.

Results: 41.2% of the respondents who considered themselves to be competent in laparoscopy and 84.1% of those who did not, stated
that they wanted to attend laparoscopy courses (P<0.001). 100% of the respondents who could perform Level-1 laparoscopy surgeries
stated that they did not consider themselves to be competent and wanted to receive laparoscopic training (P<0.001). 54.9% of those who
did not receive laparoscopy training during their residency and 48.1% of those who received training during residency stated that they
attended courses in the past. All respondents who attended long-term courses and 73.6% of those who attended short-term courses could
perform laparoscopic surgeries (P<0.001). It was also determined those who attended long-term courses could perform complicated
laparoscopic surgeries (P<0.001).

Conclusion: This study revealed that the courses contributed a lot to laparoscopic surgical competence after residency. The study
stresses that if the urologists who did not receive laparoscopy training during their residency attend long-term courses, they can increase
their competence in laparoscopy.

Keywords: Laparoscopy, Course, Survey, Competence

Oz

Amag: Laparoskopi, cerrahi egitimin Onemli bir pargasidir. Laparoskopi yeterliligini arttirmak igin laparoskopi kurslar
diizenlenmektedir. Bu yazida Tiirk tirologlarin, laparoskopik cerrahi yeterliligi ve laparoskopi kurslarinin etkinliginin degerlendirilmesi
planlandu.

Yontemler: 2014 yilinda Tiirkiye’de iiroloji alanindaki 180 uzmana e-mail anket formu gonderildi. Sorulara yanit veren 78 iiroloji
uzmaninin, ¢alistigi kurum, laparoskopik deneyimi, aldiklari laparoskopi kurs siiresi ve laparoskopi cerrahisindeki yeterlilikleri 11
soruluk anket ile sorgulanmugtir.

Bulgular: Laparoskopi konusunda kendini yeterli géren uzmanlarin %41,2°si, yeterli gérmeyenlerin %84,1’i kurs almak istedigini
belirtti (P<0,001). Zorluk seviyesi 1 kabul edilen laparoskopi vakalari yapabilen uzmanlarin %100’i kendini yeterli gormeyip,
laparoskopi egitimi almak istedigini belirtti (P<0,001). Asistanliginda laparoskopi egitimi almayanlarin %54,9’u ve alanlarin %48,1°1
kurs almig. Uzun siireli kurs alanlarin hepsi, kisa siireli kurs alanlarin %73,6’s1 laparoskopi yapabiliyordu (P<0,001). Uzun siireli kurs
alanlar daha zor vaka yapabildigi izlenmektedir (P<0,001).

Sonug: Yapilan anketin sonucunda, asistanlik sonrasi laparoskopik cerrahi yeterliliginde kurslarin bityiik yarar sagladigi gériilmektedir.
Asistanliginda laparoskopi egitimi almayan iirologlarmn, uzun siireli egitim veren merkezlerde bulunmasi laparoskopi becerilerini
arttiracagini diistinmekteyiz.

Anahtar kelimeler: Laparoskopi, Kurs, Anket, Yeterlilik

training: A questionnaire-based observational study. J Surg Med. 2019;3(10):725-728.
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increasing frequency in urology during the last 25 years due to
technological and technical development. In parallel with the
development of suturing techniques and sutures, laparoscopic
surgeries have become widespread all over the world and almost
all urologic operations are currently performed by laparoscopic
technique [1-4]. Compared to open surgery, laparoscopic
technique reportedly provides a significant advantage in
shortening hospital stay and decreasing postoperative pain [5].

Laparoscopic surgical skills are an integral part of
surgical training [6], and laparoscopic surgery is harder than
open surgery due to reduced depth perception that arises from
two-dimensional vision, reduced tactile sensations, and the need
for hand-eye coordination. Therefore, laparoscopic surgery
requires a new structured training program that should include
clinical practice [7].

Due to the need for laparoscopic training, various
centers have invested to promote training through skill-courses
[8]. However, acquiring laparoscopic skills, especially stitching
skills, is a difficult and lengthy process [9]. The long-term
impact of the courses on surgical practice is still unknown. It is
also difficult to assess the impact of these courses on surgical
practice because training centers do not provide feedback [10].

In the literature, short-term laparoscopy courses have
been shown to be an effective and useful method to achieve
laparoscopic skills [11]. However, urologists still need to transfer
their knowledge and experience to clinical practice. Although
short-term courses provide ample experience, the transferal of
skills to the clinical practice may be insufficient. For this reason,
it is thought that long-term training methods can be developed
with the training models developed in short-term courses [12,13].

In this study, we investigated the competence of urology
specialists to perform laparoscopy and the period of training
courses that are more useful.

Materials and methods

An online survey was sent to 180 urologists between
01.10.2014 and 30.10.2014. The survey response rate was
43.33% (78 persons). All answers were recorded on an Excel
form. This 2-page questionnaire was prepared anonymously by
Uludag University Faculty of Medicine, department of Urology
by the approval of the Ethics Committee of Uludag University
(2017-13/54). The survey containing 11 questions is presented in
Table 1. Laparoscopy courses after residency were grouped
under three headings according to the responses: a short course
of maximum three days, a long local course of at least three
months, and a long international course of at least three months.
All the long courses abroad were -certified centers for
laparoscopy. The domestic long-term courses attended by four
respondents held regular courses while the other centers did not.

Urological laparoscopic cases were divided into 4 levels
according to their difficulty and respondents were asked what

level of surgery they could perform.
» Level 1: Diagnostic laparoscopy, laparoscopic orchiopexy, laparoscopic
cyst excision
» Level 2: Laparoscopic nephrectomy, laparoscopic ureterolithotomy,
laparoscopic pyelolithotomy, laparoscopic adrenalectomy

Statistical analysis

The information in the survey form was recorded
numerically in SPSS version 15 (SPSS Inc, Chicago, Ill, USA)
program and analyzed. Chi-square test was used to compare the

data. P<0.05 was considered statistically significant.
Table 1: Survey form

1.Your title: Specialist

Assistant Professor

Associate Professor

Professor

Training and Research Hospital
University-public
University-private

2. Where did you receive laparoscopy training?

copooow

3. Expertise period: (year)

4. Place of work: a. Public Hospital
b. Training and Research Hospital
c. University Hospital
d. Private Hospital
5. Did you receive laparoscopic surgery Yes No
training during your specialization?
6. Do you perform laparoscopic urological Yes No
surgeries?
7. Do you consider yourself to be competentin | Yes No
laparoscopic surgeries?
8. Do you want to receive laparoscopy Yes No
training?

a. Short term course
b. Training and practice in a domestic center
c. Training and / or practice in a center abroad

9. Where did you receive laparoscopy training
after specialization?

10. What is the name of the institution where
you received laparoscopic surgery training
after specialization and how long did you
train?

11. What laparoscopic surgeries have you
performed in the last two years?

(you can mark more than one item)

a. Diagnostic laparoscopy, Laparoscopic
orchiopexy

b. Laparoscopic nephrectomy, Laparoscopic
ureterolithotomy, Laparoscopic
pyelolithotomy, Laparoscopic adrenalectomy
c. Laparoscopic pyeloplasty, Laparoscopic
sacrocolpopexy, Laparoscopic simple
prostatectomy

d. Laparoscopic radical prostatectomy,
Laparoscopic radical cystoprostatectomy,
Laparoscopic partial nephrectomy

Results

The mean duration of specialization was 6.5 years (1-16
years). Respondents included 10 professors, 13 associate
professors, 11 assistant professors and 42 specialists. The titles
of two respondents were unknown. Fifteen out of 29 respondents
with less than 5 years of specialization, six out of 19 respondents
with 6-10 years of specialization, five out 13 respondents with
11-15 years of specialization, and one out of 17 respondents with
more than 15 years of specialization had received laparoscopy
training during their residency (P=0.004). Eighteen of the 27
respondents who received laparoscopy training and 24 of the 51
respondents who did not receive laparoscopy training during
residency performed laparoscopic surgeries. The difference
between the groups was not significant (P=0.152).

The rate of performing laparoscopy was 26.7%, 60.6%,
63.2% and 54.5% in public hospitals, university hospitals,
training-research hospitals, and private hospitals, respectively.
The rate of performing laparoscopic surgeries of the respondents
working in public hospitals was lower than that of the
respondents working in other hospitals (P=0.023). Sixteen
(38.1%) of the 42 respondents who stated that they performed
laparoscopic surgeries and 35 (97.2%) of the 36 respondents who
stated they could not perform laparoscopic surgeries indicated
that they wanted to receive laparoscopic training (P<0.001).
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Based on their responses, 4 urologists could perform
Level-1 laparoscopic surgeries, 23 urologists, Level-2
laparoscopic surgeries, 9 urologists, Level-3 laparoscopic
surgeries, and 10 urologists, Level-4 laparoscopic surgeries.
None of the Level-1 laparoscopic surgery performers, 16
(66.7%) of Level-2 performers, 7 (77.8%) of Level-3 performers
and 10 (100%) of Level-4 laparoscopic performers considered
themselves competent (P=0.001). Among respondents, all Level-
1 performers, 52.17% of Level-2 performers, 33.3% of Level-3
performers and 10% of Level-4 performers indicated that they
wanted to receive laparoscopic training (P=0.001) (Figure 1).
41.2% of respondents who considered themselves competent in
laparoscopy and 84.1% of those who did not, wanted to receive
training (P<0.001). 22 of the 27 urologists who did not want to
receive training had previously attended courses.

14
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2 1
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Level1 Level 2 Level3 Level4

The difficulty level of laparoscopic surgery

¥Yes ®No

Figure 1: Respondents who want to receive laparoscopy training were asked what level of
surgery they could do

Twenty-eight (54.9%) urologists who did not receive
laparoscopy training during residency and 13 (48.1%) who did,
attended laparoscopy courses after residency (P=0.637). Among
those who did not receive training during residency, 14
individuals attended short-term courses, five individuals, local
long-term courses and nine individuals, international long-term
courses. Among those who received training during their
residency, the number of individuals who attended short-term,
local long-term, and international long-term courses were five,
six and two, respectively (P=0.526). Twenty-three of 28
urologists who attended laparoscopy courses for the first time
after residency stated that they could perform laparoscopic
surgeries while 24 respondents who did not attend any courses
stated that they could not (P<0.001).

Twelve of 13 urologists who received laparoscopic
training during residency and again thereafter, and six of the 14
urologists who did not attend any courses could perform
laparoscopic surgeries (P=0.013).

While all of the 11 urologists who attended local long-
term courses and international long-term courses could perform
laparoscopic surgeries, of the 19 urologists who attended short-
term courses, 14 could perform laparoscopic surgeries
(P<0.001). Four of those who could not perform laparoscopic
surgeries and who attended short-term courses stated that they
did not receive laparoscopy training during their residency. In
addition, those who attended long-term courses were able to
perform more difficult laparoscopic surgeries than those who
attended short-term courses (P<0.001). Attended course types
were presented in figure 2.
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Figure 2: Respondents who perform laparoscopic surgery were asked which course they
attended

Discussion

Using the survey method, we investigated the
laparoscopic competence of Turkish urologists and the
effectiveness of laparoscopy training courses after residency. The
majority of the studies on surgery courses to date provide insight
into the content of these courses and the attitudes of the
participants towards them. However, few studies have been
conducted on their clinical implications or educational methods
[10]. Therefore, the impact of these courses on health service
outcomes, quality of training and resource allocation remains
unclear. Research on training shows that between 10% and 40%
of the knowledge obtained during training is transferred to clinic
practice [14].

In this study, only 27 (34.6%) of 78 urologists and only
1 urologist who had completed their residency before 2005 had
received laparoscopic training during residency. This indicates
the necessity of additional laparoscopy training for urologists
who completed residency training at earlier dates. On the other
hand, only half of the urologists who completed their residency
in the last 5 years had received laparoscopic training. A survey of
urology residents in Europe revealed that laparoscopic surgeries
were performed in 74% of the clinics, only 23% of the urologists
considered themselves to be competent, and 33% of them
received no laparoscopy training or attended no laparoscopy
course. It is therefore recommended that urologists are
encouraged to attend laparoscopy courses [15].

Nowadays, laparoscopic skills are required of
urologists, irrespective of whether they received laparoscopic
training. The fact that the respondents who can perform
laparoscopic surgeries are working in university or private
hospitals further supports this statement. It is therefore important
to plan training programs which can contribute to increasing
laparoscopic skills for the untrained urologists. According to the
10-year data from a center providing long-term laparoscopic
training in the UK, 69% of participants who prefer the
laparoscopic method successfully perform laparoscopic surgeries
and these courses are useful in developing laparoscopic skills
[10].

Short courses implement basic teaching methods such
as the training box and laparoscopic surgical observation, and
some courses allow training on the animal model. However, this
training is not sufficient for participation in the laparoscopic
surgery team. This means that the stepped education model
proposed in the literature is not completed [16,17]. After a 3-
session and 2-week advanced laparoscopy course with a total of
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114 participants consisting of general surgery residents and
general surgeons, an increase in the rate of laparoscopic
anastomosis was observed and there was no difference between
the duration of operation performed by experienced specialists
and residents [18]. Asano et al. [19] reported that after a 2-day
live surgery course, only 62% of the participants could perform
laparoscopic surgeries. Okrainec et al. [20] reported that a 3-day
laparoscopic training was insufficient. Laparoscopic surgeries
require follow-up and knowledge of correct preoperative and
postoperative interventions to be applied when necessary. In our
study, the rate of performing laparoscopy in short-term courses
of participants was found to be 73%, however, mostly simple
laparoscopic cases were performed. Experience in managing
complications will provide self-confidence for the surgeon who
will begin laparoscopic operations for the first time.

Long-term courses can only be offered in experienced
centers. Professional organizations should take an active role in
establishing links between these centers and urologists who need
courses. A study with general surgery specialists participating in
long-term laparoscopy courses revealed that there was a 300%
increase in the rate of those who could perform laparoscopic
surgeries, pointing out the importance of long course programs in
minimally invasive surgery [21]. We have determined that the
urologists who did not receive laparoscopy training during their
residency mostly preferred attending international long-term
courses while those who received laparoscopy training during
their residency mostly preferred local long-term courses.
Considering the number of urologists who want to attend
laparoscopy training, we believe underlining the need for the
dissemination of these courses will provide benefit.

The majority of the urologists who participated in our
study were eager to perform laparoscopic surgeries. Moreover,
none of the respondents who did not receive training or attend
courses could perform laparoscopic surgeries while 82.14% of
those who did not receive laparoscopy training but later attended
courses could. This shows that attending courses helps urologists
in starting to perform laparoscopic surgeries.

In laparoscopic urological surgery, reconstructive
surgeries require more experience than excisional surgeries. In
this study, we classified surgery according to difficulty levels. It
was found that the respondents who attended international long-
term courses were able to perform more complicated surgeries. A
survey with 106 urologists reported a slight increase in
laparoscopic nephrectomy, laparoscopic nephroureterectomy,
laparoscopic pyeloplasty, and laparoscopic partial nephrectomy
skills of urologists after a 5-day laparoscopy program. A lower
success rate was observed in difficult surgeries such as
pyeloplasty and partial nephrectomy and it was stated that longer
courses may be required for such operations [22].

Limitations

The percentage of respondents is low (43.33%), but we
believe that the population represents urologists who actively
perform laparoscopic surgeries within the country, since the
respondents in our study had different amounts of work
experience. Additionally, reconstructive surgeries and advanced
oncological cases were considered Level-3 and 4 surgeries,
however, since a surgeon who is not interested in urologic
oncology will not perform Level-4 surgeries, he/she may not

Are laparoscopy courses effective after urology residency?
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appear to be competent in Level-4 surgery, but still perform
reconstructive pyeloplasty. Therefore, respondents who can
perform Level-3 and 4 surgeries should be considered as able to
perform advanced laparoscopic urological surgeries.

Conclusion

The study shows that it is not possible for urologists
who do not receive laparoscopy training during residency to start
laparoscopic surgeries after short-term training. Also, the
trainings held in local and international competent centers will
contribute to the learning of laparoscopy. Trainings in the
international centers will both be costly and fail to reach large
audiences; therefore, competent centers are needed in the
country. We believe that the adoption of certain standards by
laparoscopic centers, whose numbers are increasing in the
country, will allow laparoscopic surgeries to be widely
performed.
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Abstract

Aim: In starting antibiotic treatment to know the distribution of infectious agents and the antibiotic resistance rates is vital especially in
critically ill patients to prevent disease progression. In this study we aimed to determine the distribution and antimicrobial resistance
patterns of blood culture isolates obtained in a tertiary center.

Methods: The microbiological laboratory records between January 2014 and December 2018 were retrospectively reviewed. Each
conventional aerobic blood culture bottle per patient with positive results was recorded with the antimicrobial susceptibility profiles of
the bacteria isolated. Descriptive statistics (number, percentage, mean and median) were performed. Comparison of descriptive data
between groups was performed with cross tables and chi square test. One-way ANOVA test was used to compare the antibiotic
resistance rates between spp.

Results: A total of 66004 blood cultures were analyzed in this cross-sectional study. Of the 3882 (21.0%) positive results, 3256 (4.9%)
were identified as contamination. The most commonly isolated microorganisms were Coagulase negative staphylococcus, Escherichia
coli, Klebsiella spp., Staphylococcus aureus and Acinetobacter spp. Extended spectrum f-lactamase (ESBL) positivity was determined
in 236 (62.4%) isolates of E.coli, and 186 (56.8%) isolates of Klebsiella spp. Vancomycin resistance showed a significant increase in
Enterococcus spp. in time. E.coli did not show any resistance to imipenem, meropenem, tigecycline or colistin. Methicillin susceptible
Staphylococcus aureus (MSSA) and methicillin resistant Staphylococcus aureus (MRSA) did not show any resistance to vancomycin,
teicoplanin, linezolid or daptomycin. In Enterococcus spp., tigecycline resistance was 1.9%, while daptomycin and linezolid resistance
were not determined. The most effective resistance agent to Acinetobacter spp. and Pseudomonas spp. was colistin. Fungal infection
was detected in 156 patients. Candida albicans and Candida parapsilosis complex were the most common isolates.

Conclusion: Antibiotic resistance rates are increasing in all over the world. Rational antibiotic usage may aid the clinicians to overcome
this condition. Epidemiological data is important in this regard.

Keywords: Blood culture, Antibiotics susceptibility, Microorganisms

Oz

Amag: Enfeksiy6z ajanlarin dagilimini ve antibiyotik direng oranlarmi bilmek, hastaligin ilerlemesini onlemek igin antibiyotik
tedavisine baglamada hayati 6neme sahiptir. Bu ¢aligmada, Tiirkiye'de bes yillik bir donemde tgiincii basamak merkezimizden elde
edilen kan kiiltiirii izolatlarmin dagilimim ve antimikrobiyal direng paternlerini belirlemeyi amagladik.

Yontemler: Ocak 2014 - Aralik 2018 arasindaki mikrobiyoloji laboratuvar kayitlar1 geriye doniik olarak incelendi. Pozitif iireme
sonuglart olan hastalar, izole edilen bakterilerin antimikrobiyal duyarlilik profilleri ile kaydedildi. Tanimlayici istatistikler (say1, yiizde,
ortalama ve ortanca) yapildi. Gruplar arasindaki tanimlayici verilerin karsilastirilmasi ¢apraz tablolarla ve ki kare testi ile yapildi.
izolatlar arasindaki antibiyotik direng oranlarini karsilastirmak igin tek yonlii ANOVA testi kullanildi.

Bulgular: Bu kesitsel ¢aligmada toplam 66004 kan kiiltiirii analiz edildi; 3882 (%21,0) pozitif sonugtan 3256 (%4,9)'s1 kontaminasyon
olarak tanimlandi. En sik izole edilen mikroorganizmalar, Koagiilaz negatif stafilokok, Escherichiacoli, Klebsiella spp., Staphylococcus
aureus ve Acinetobacter spp.olarak belirlendi. Extended spectrum B-lactamase (ESBL) pozitifligi, 236 (% 62,4) E.coli izolati, 186
(%56,8) Klebsiella spp.’de saptandi. Vankomisin direnci zamanla Enterococcus spp.'de anlaml bir artig gosterdi. E.coli, imipenem,
meropenem, tigesiklin veya kolistine kars1 herhangi bir direng gostermedi. Methicillin duyarh Staphylococcus aureus (MSSA) and methicillin
direngli Staphylococcus aureus (MRSA), vankomisin, teikoplanin, linezolid veya daptomisine karsi herhangi bir direng gdstermedi.
Enterococcus spp.'de tigesiklin direnci %1,9 iken daptomisin ve linezolid direnci saptanmadi. Direngli Acinetobacter spp. ve
Pseudomonas spp. i¢in en etkili ajan Kolistin'di. 156 hastada mantar enfeksiyonu saptandi. Candida albicans ve Candida parapsilosis
complex en sik izolatlardi.

Sonug: Antibiyotik diren¢ oranlar tiim diinyada artmaktadir. Akilc1 antibiyotik kullanimi klinisyenlerin bu durumu agmalarina yardimei
olabilir. Bu konuda epidemiyolojik veriler onemlidir.

Anahtar kelimeler: Kan kiiltiirii, Antibiyotik duyarliligi, Mikroorganizmalar
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Introduction

Bloodstream infections are clearly known to cause
mortality and critical illnesses and for that reason prompt
diagnosis and treatment is essential [1,2]. The etiological agents
of bloodstream infections and their antimicrobial resistance rates
differ significantly between countries [3]. Selection and timing
of antibacterial treatment seriously affect outcomes in blood
stream infections and empiric therapy is based on the
antimicrobial sensitivity patterns [4]. For that reason,
epidemiological data from different countries on different patient
groups gain more importance. Blood culture is the gold standard
for the diagnosis of bloodstream infections. Delays in diagnosis
and treatment of blood stream infections may result in the septic
shock and mortality [5].

To know the distribution of infectious agents and the
antibiotic resistance rates is vital in starting antibiotic treatment
especially in critically ill patients to prevent disease progression.
In this study we aimed to determine the distribution and
antimicrobial resistance patterns of blood culture isolates
obtained in a tertiary center, in five year period, in Turkey.

Materials and methods

This study was performed in Health Sciences University
Okmeydan1 Education and Research Hospital, Medical
Microbiology Department. The microbiological laboratory
records between January 2014 and December 2018 were
retrospectively reviewed. Each conventional aerobic blood
culture bottle per patient with positive results was recorded with
the antimicrobial susceptibility profiles of the bacteria isolated.

Blood cultures were assayed on a fully automated blood
culture device, BACTEC 9240 (Becton Dickinson, Diagnostic
Instrument System, Sparks, USA). The passage of the detected
vials in the automated blood culture device to the MacConkey,
chocolate and 5% sheep blood agar was performed. Colonies
thought to be effective, were identified at the species level by the
Phoenix ™ - 100 (Becton Dickinson, Diagnostic Instrument
System, Sparks, USA) automated system and antibiotic
susceptibilities were studied. Identification and antibiotic
susceptibility tests were performed in Phoenix. In evaluation of
susceptibilities was performed by Clinical and Laboratory
Standards Institute (CLSI) in January 2014-December 2015, and
of the European Committee on Antimicrobial Susceptibility
Testing (EUCAST) in January 2016- December 2018 [6,7].
Classical methods for identification of fungi and Phoenix ™,
Sensititre Yeast One (TREK Diagnostic Systems, USA) kit
based on colorimetric method for antifungal susceptibility were
used. Due to the high risk of morbidity and mortality in patients
with blood stream infections, bacteria with moderate
susceptibility were classified as resistant to this antimicrobial
agent.

Statistical analysis

Statistical analyses were performed with SPSS 21.0
(IBM Company, Chicago, IL) software. The conformity of the
parameters to the normal distribution was evaluated by
Kolmogorov-Smirnov test. Descriptive statistics (number,
percentage, mean and median) were performed. Comparison of
descriptive data between groups was performed with cross tables
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and chi square test. One-way ANOVA test was used to compare
the antibiotic resistance rates between spp. Results with P-value
<0.05 were considered statistically significant.

Results

In five years period, totally 66004 blood cultures were
analyzed and among those, 13882 (21.0%) were having positive
results. In detailed analyses of those isolates, 3256 were defined
as contamination (mainly coagulase negative staphylococci
(CoNS), Corynebacterium spp., Gemella spp., non-
pneumococcal alpha hemolytic streptococci, Micrococcus spp.
etc.). Contamination rate was determined as 4.9%. Reproduction
in single blood culture bottle, reproduction of different coagulase
negative staphylococci or skin flora elements in the same
patient’s blood culture bottles obtained at the same time and
inconvenience with the clinical features are regarded as
contamination [8].

In a total of 10626 reproductions of 3116 patients (1715
female and 1401 male) were examined. Repetitive reproductions
of the same patient were excluded. 95% (n=2960) of the
reproductions were bacterial and 5% (n=156) were the yeasts.
Among patients with bacterial growth, 52.5% were gram positive
and 47.5% were gram negative. The mean age of the patients
was 56.42 (22.19) years while the median age was 54 (range: O-
109) years. Of the patients, 3007 (96.5%) were hospitalized
patients and 109 (3.5%) were outpatients. These patients were
admitted to the emergency departments and then transferred to
inpatient services.

The distribution of most commonly isolated
microorganisms according to years is summarized in Table 1.
Although the number of total cultures increased in time, the
percentage of positive cultures in years was decreasing. The most
commonly obtained microorganism was methicillin resistant
coagulase negative staphylococci in all years. E.coli and

Klebiella spp. were increasing in time.
Table 1: The distribution of most commonly isolated microorganisms according to years

2014 2015 2016 2017 2018 Total
MRSA 22 22 17 32 21 114
MSSA 45 26 40 42 52 205
MRCoONS 180 130 157 110 133 710
MSCoNS 42 32 55 35 37 201
Enterococcus spp. 35 55 56 57 65 268
Escherichia coli 44 90 7 85 81 377
Klebsiella spp. 40 60 74 77 76 327
Acinetobacter spp. 32 61 68 59 81 301
Pseudomonas spp. 20 36 44 25 54 179
Others 36 49 57 76 60 278
Total 496 561 645 598 660 2960

(5.2%) (4.8%) (4.6%) (4.2%) (3.9%)
Number of blood 9568 11730 13938 14210 16558 66004
cultures

MRCONS: Methicillin Resistant Coagulase negative staphylococci, MSCoNS: Methicillin Susceptible
Coagulase negative staphylococci, MRSA: Methicillin Resistant Staphylococcus aureus, MSSA: Methicillin
susceptible Staphylococcus aureus, Others: Beta hemoliytic streptococcus [A, B, F, G], Streptococcus
pneumoniae, Listeria monocytogenes, Brucella spp., Morganella morganii, Serratia spp., Salmonella spp.,
Enterobacter spp., Proteus spp., Burkholderia cepacia, Stenotrophomonas maltophilia

Regarding the blood cultures obtained from inpatients,
Acinetobacter, Klebsiella, Enterococci and Pseudomonas spp.
were most commonly isolated from intensive care unit followed
by internal medicine wards, while E.coli and S. aureus were
most commonly isolated from internal medicine wards. Candida
spp. were also most commonly isolated from intensive care unit.

Extended spectrum B-lactamase (ESBL) positivity was
determined in 236 (62.4%) isolates of E.coli, 186 (56.8%)
isolates of Klebsiella spp. Distribution of ESBL positivity in
time is summarized in Table 2.

Distribution of methicillin resistance in S.aureus and

coagulase negative staphylococcus spp. is summarized in Table
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3. Distribution of Vancomycin resistance in Enterococcus spp. is

summarized in Table 4.
Table 2: Distribution of ESBL positivity in time

| 2014 2015 2016 2017 2018 P-value
ESBL (+) E.coli 39.10% 47.70% 71% 69.40% 75% 0.001
ESBL(+) Klebsiella spp. 23% 33.30% 51.30% 79.20% 72.30% 0.001

Table 3: Distribution of MRSA and MRCoNS

| 2014 2015 2016 2017 2018 P-value
MRSA 48.8% 44.4% 42.5% 43.2% 41.7% 0.105
MRCoONS 81% 80.20% 4% 76% 78% 0.242

Table 4: Distribution of Vancomycin resistance in Enterococcus spp. (VRE)

| 2014 2015 2016 2017 2018 P-value
VRE | 57% 6.9 % 8.7% 9.5% 9.1% 0.001

Antibiotic resistance profiles of E.coli and Klebsiella
spp. were summarized in Table 5, antibiotic resistance profiles of
MSSA and MRSA were summarized in Table 6, antibiotic
resistance profiles of Enterococcus spp. in Table 7 and antibiotic
resistance profile of Pseudomonas and Acinetobacter spp. were

summarized in Table 8.
Table 5: Antibiotic resistance profiles of E.coli and Klebsiella spp. (%)

E.coli Klebsiella spp.

Ampicillin 81.1 -

Amoxicillin-Clavulanate 70.8 84.7
Piperacillin-Tazobactam 21.3 66.8
Cefazolin 67.3 88.1
Cefuroxime Axetil 75 85.6
Ceftazidime 58.6 80.9
Ceftriaxone 63.9 82.7
Cefepim 65 76.9
Amikasin 2.1 20.4
Gentamycin 27.7 51.9
TMP-SMZ 52.9 76.9
Ciprofloxacin 55.3 715
Ertapenem 4.7 57.1
Meropenem 0 42.2
Imipenem 0 41.2
Tigecycline 0 41.9
Colistin 0 28.8

TMP-SMZ: Trimethoprim-sulfamethoxazole
Table 6: Antibiotic resistance profiles of MSSA and MRSA (%)

MSSA MRSA

Erythromycin 11.6 45.2
Clindamycin 4.4 38.1
Tetracycline 7.7 62.1
Rifampicin 20 74.6
Ciprofloxacin 11.9 67.4
Levofloxacin 33 56.3
Quinupristin-dalfopristin 0 4.7
Daptomycin 0 0
Vancomycin 0 0
Teicoplanin 0 0
Linezolid 0 0
Tigecycline 0.6 16.9
TMP-SMZ 2.8 111

Table 7: Antibiotic resistance profile of Enterococcus spp. (%)

Enterococcus spp.

Tigecycline 1.9

Vancomycin 9.6

Teicoplanin 9.6

Ampicillin 39.5

Daptomycin 0

Linezolid 0

Gentamycin (high level) 45.8
Streptomycin (high level) 62.1

Table 8: Antibiotic resistance profile of Pseudomonas spp. and Acinetobacter spp. (%)

Pseudomonas spp. Acinetobacter spp.

Imipenem 45 94.9

Meropenem 43.4 94.9
Piperacillin-Tazobactam 37.9 93.2

Ceftazidime 40.7 -

Ciprofloxacin 36.5 94.9

Levofloxacin 26.1 93.3

Colistin 2 3.4

TMP-SMZ - 75

The number of fungal infections reproduced in the
blood cultures of patients was 156 in five years. Among those,
36.5% (n=57) were C.albians and 63.5% (n=99) were non-
albicans yeasts. The frequency of non-albicans yeasts,
C.parapsilosis complex, C.tropicalis, C.glabrata and others
(C.keyfr, C.krusei, C.lusitaniae, C.dubliniensis etc.) was 34%,
10.3%, 10.3% and 8.9%, respectively. Resistance to
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echinocandins was detected in one C.parapsilosis complex strain
and Fluconazole resistance was detected in eight C.parapsilosis
complex, two C.albicans and two naturally resistant C.krusei
strains. The MIC value in amphotericin B (0.25 g/ml -1 pg/ml)
was the highest in four C.krusei, two C. albicans, two
C.parapsilosis complex, one C.kefyr and one Trichosporon
asahii.

Discussion

In this study we reported the five years blood culture
results with the susceptibility patterns of a tertiary center in
Turkey. Culture positivity was 21.0% in this period of time. The
five most commonly isolated microorganisms were coagulase
negative staphylococcus, E coli, Klebsiella spp., S aureus and
Acinetobacter spp. There was a significant increase in time in
ESBL positivity in E. coli and Klebsiella spp. methicillin
resistance did not increase significantly in time in S. aureus or
coagulase negative staphylococcus. Vancomycin resistance
showed a significant increase in Enterococcus spp. in time.
E.coli did not show any resistance to imipenem, meropenem,
tigecycline or colistin. MSSA and MRSA did not show any
resistance to vancomycin, teicoplanin, linezolid or daptomycin.
In Enterococcus spp., tigecycline resistance was 1.9%, while
Daptomycin, Linezolid resistance were not determined.
Acinetobacter spp. was highly resistant to many antibiotics. The
most effective agent for Acinetobacter spp. and Pseudomonas
spp. was colistin.

Social, economical and environmental factors may
affect the distribution of pathogens isolated from blood stream
infections [9]. Culture positivity was 21.0%. The positivity rate
was 16.1% when isolates considered to be contaminated were
removed. In previous literature culture positivity was ranging
between 12-50%. Our results were compatible with the previous
data. Since our hospital is a tertiary center and the data was
obtained from all of the departments of hospital, this data is
crucial [10,11].When we look at the frequency of contamination
detected in blood culture samples, this rate was 8.7% in the study
of Yilmaz et al. [12] and 10.5% in the study of Sevim et al. [13].
On the other hand, Bentley et al. [14] found the rate of
contamination as 4.74%. In our study, this rate was found to be
4.9%. ldeally, the contaminated blood culture rate should not
exceed 2-3% [15]; however the rate of contamination in our
hospital was higher. As a result, problems related to blood
collection techniques, education level of the personnel taking
blood, the place or region where the culture is taken are among
the reasons that should be considered in the first place.

In this study, the most commonly isolated
microorganisms were coagulase negative staphylococcus,
Klebsiella spp., S aureus, and E coli. Similarly, in a study of
Tian et al. E. coli, S. aureus and K. pneumoniae were reported as
the most common pathogens in bloodstream infections in China
[16]. Banik et al. [17] reported the contamination rate as 1.63%
in 1895 blood specimens. They also reported the most common
organisms as S aureus, Coagulase negative staphylococcus, and
Acinetobacter spp.

ESBL production is an important resistance mechanism
for bacteria causing a global health burden. It is an important
cause of poor outcomes and increased hospital expenses [18,19].
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Fennell et al. [20] reported that there was an increase in humbers
of ESBL-producing E. coli isolated from urine and blood
cultures between 2004 and 2008. In Ireland, in a surveillance
performed with blood culture isolates, an increase in the
prevalence of ESBL in E. coli has been reported [21]. In this
study, we determined that ESBL positive E.coli was still highly
susceptive to imipenem, meropenem, tigecycline and colistin but
the same condition was not the case for Klebsiella spp.
Carbapenem-resistance is one of the main problems in K.
pneumoniae. The rate of carbapenem-resistant K. pneumoniae
isolates was reported to be over 50%, which is a very serious
condition [22]. In our country, ertapenem resistance in K.
pneumoniae  isolates was reported as 43%  while
imipenem/meropenem resistance was reported as 38% [23]. Due
to the rapidincrease of carbapenem-resistance, colistin has been
defined as the only treatment choice in resistant enteric bacteria
[24]. In a recent study, Rojas et al. [25] reported the colistin
resistance as 13% in 246 patients infected with K. pneumonia.
Colistin resistance was also determined to be associated with
high mortality. In our study, we found carbapenem resistance as
40-50% and colistin resistance as 28.8%. This high resistance
rates significantly reduce the chance of treatment in Klebsiella
infections.

We did not determine an increase in Methicillin
resistance in S.aureus or in coagulase negative staphylococcus.
Methicillin resistance is also a global health problem increasing
morbidity and mortality and reaching 70% in S.aureus isolates in
some southern countries [26,27]. We also determined that
approximately half of S. aureus isolates and more than three
fourth of coagulase negative staphylococcus isolates were
Methicillin resistant. In a recent study performed on pediatric
and adolescent patients, in a tertiary referral center, the most
frequently identified microorganisms causing bacteremia were S
epidermidis (26.1%), and S aureus (14.9%). They defined the
Methicillin resistance in 60.3% of S aureus isolates [28]. As
expected, MRSA isolates were more resistant to many
antimicrobial agents than MSSA isolates. However, MRSA was
completely susceptible to Vancomycin, teicoplanin, linezolid and
daptomycin but was having a resistance rate of 4.7% to
Quinupristin-dalfopristin. Vancomycin, linezolid and
daptomycin are the first line recommended agents in MRSA
treatment; which is also compatible with our results. Teicoplanin
is another alternative in MRSA cases [29,30].

Enterococcus spp. are also an important cause of blood
stream infections. In resistant cases the best alternative are the
daptomycin and linezolid. Tigecycline resistance was also very
low (1.9%) in Enterococcus spp. The number of vancomycin
resistance in Enterococcus spp. was also increasing significantly
in time. VRE were also highly resistant to high level gentamycin
or streptomycin. In a recent study daptomycin treatment was
reported to be associated with a higher rate of clinical failure as
compared with linezolid treatment [31].

Another important finding of this study was also the
high antibiotic resistance rates of Acinetobacter spp. This was
also compatible with the previous literature [32]. In a study of El
Mekes et al. [33], the most commonly isolated multi-drug
resistant bacteria in the ICU were Acinetobacter baumannii.

Evaluation of blood cultures
o

JOSAM ¢

Multi-drug resistance in Acinetobacter spp. is also an imperative
issue in hospitals.

Unfortunately, Candida species are increasingly causing
hospital-acquired infections, which can lead to serious mortality,
especially in immunocompromised patients. The most common
Candida species in the world are C.albicans in the USA,
Northern and Central Europe; while it is reported as non-albicans
Candida in Asia, Southern Europe and South America [34]. In a
study conducted in South Korea [35], C.albicans was found to be
38%, C.parapsilosis 26%, C.tropicalis 20% while in a study of
Oztiirk et al. [36], the rates of these fungi were reported as 53%,
30%, 5.5%, respectively. In our study, C. albicans, C.
parapsilosis complex and C. tropicalis were the first three
candida species in accordance with the previous data.

Varying proportions (0-20%) of amphotericin B
resistance have been reported in previous literature [37-39].
Aydin et al. [40] reported C.kefyr and C.lusitaniae strains having
MIC values >1 pg/ml for amphotericin B.

In our study, the MIC value in Amphotericin B was
between 0.25 pg / ml -1 pg / ml and the highest MIC values were
found in 4 C. krusei, 2 C.albicans, 2 C.parapsilosis complex, 1
C.kefyr and 1 Trichosporonasahii. Oztirk et al. [36] did not
determine Fluconazole resistance in non-albicans Candida
species other than intrinsic resistant C. krusei, whereas resistance
was observed in 6 (32%) of C.albicans isolates. Aydin et al. [40]
did not detect Fluconazole resistance except C. glabrata strains.
In a study of Karabicak et al. [41], Fluconazole resistance rate
was found to be 3.5% in Candida species. In our study,
Fluconazole resistance was 6.4% for all candida species.

Echinocandin resistance is quite variable among
Candida isolates. Diekema et al. [42] found micafungin
resistance as 0.8% and Etiz et al. [43] found caspofungin
resistance, anechinocandin derivative, as 11%. In our study, we
detected echinocandin resistance in only one Candida
parapsylosis complex isolate. This value was significantly lower
than the data in the previous studies. Perhaps it may be due to the
lack of intensive use of echinocandin in our hospital.

Limitations

The main strength of this study was the high number of
blood cultures isolated. There are also some limitations of this
study that should be mentioned. First, this is the report of a single
center. Secondly, the treatment outcomes and antibiotic
responses of patients were not analyzed since the number of
blood cultures analyzed was very high. Lastly, chronic disease or
conditions predisposing these infections were not recorded and
analyzed in the study, which may be the topic of another study.

Conclusion

For rational antibiotic usage, epidemiological data is
important. All tertiary centers should know the distribution of
microorganisms and their susceptibility patterns in detail, in
initiating treatment promptly to improve outcomes.
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Abstract

Aim: Reliable markers are needed to evaluate the response of chronic inflammation in obstructive sleep apnea syndrome (OSAS) to
positive airway pressure (PAP) treatment. In this study, we aimed to investigate the long-term effects of PAP treatment on hemogram
parameters and its relationship with inflammation and severity of disease in OSAS patients.

Methods: Based on polysomnography (PSG) results, 61 (35.1%) participants and 113 OSAS patients (64.9%) were included in the
control and study groups, respectively. Among these patients, 31.6% had moderate and 33.3% had severe OSAS. MPV, PDW, RDW,
hemoglobin, hemotocrit, platelet values were evaluated and compared between the groups at six and twelve-month intervals in this
prospective cohort study.

Results: All participants (n=174) were males aged between 33-62 years. Hemoglobin, hematocrit and MPV values of the study group
were significantly higher at the baseline (P=0.008, P=0.007, P=0.004, respectively) and had decreased significantly by the 6™ and 12"
months in both groups P=0.004, P=0.003, P=0.004, respectively).

Conclusion: All participants were chosen from males to exclude hormonal effects on hemogram parameters, which also turned out to be
a limitation of this study. Our study showed a correlation between MPV, RDW, PDW, hemoglobin and hematocrit values and OSAS
severity. MPV, RDW, hemoglobin, hematocrit and platelet may be considered inexpensive biomarkers easily obtained from blood tests
which make it useful in determining the severity of OSAS and prioritizing patients for PAP therapy.

Keywords: Obstructive sleep apnea syndrome, Red cell distribution width, Mean platelet volume, Platelet distribution width

Oz

Amag: Obstriiktif uyku apne sendromunda (OUAS) intermitant hipoksiye bagl gelisen kronik inflamasyonun PAP tedavisine yanitini
degerlendirmede kullanilacak giivenilir belirteglere ihtiya¢ vardir. Bu g¢alismada, pozitif havayolu basinci tedavisinin uzun dénem
sonuglarinin hemogram parametreleri tizerine etkisini ve OUAS'l1 hastalarda inflamasyon ve hastaligin ciddiyeti ile iligkisini arastirmay1
amagladik.

Yontemler: Calisma prospektif kohort tipi galisma olarak planlandi. Polisomnografi (PSG) sonuglarina gére OUAS saptanmayan 61
katilimer (%35.1) kontrol grubu olarak alindi. OUAS saptanan 113 hasta (%64,9) ¢aliyma grubu olarak alindi. Caligma grubunun
(%31,6)’s1 orta OUAS, 58' (%33,3) siddetli OUAS idi. Hastalarin MPV, PDW, RDW, hemoglobin, hemotokrit, trombosit degerleri
degerlendirildi ve alt1 ve on iki ay arayla karsilastirild1.

Bulgular: Yaglar1 33 ile 62 arasinda degisen, toplam 174 hasta ¢aliymaya alindi. Baslangigta hemoglobin, hematokrit ve MPV degerleri
¢aligma grubunda kontrol grubuna gére anlamli derecede yiiksek (sirasiyla P=0,008, P=0,007, P=0,004), her iki grupta da 6 ve 12
aydaki distsler istatistiksel olarak anlamliyd: (sirasiyla P=0,004, P=0,003, P=0,004).

Sonug: Tiim katilimcilarin erkek olmasi hemogram parametrelerine hormonal etkilerin diglanmasi nedeni ile idi. Ancak galiymaya
sadece erkek katilmcilarn dahil edilmesi ayni zamanda bu g¢alismanin limitasyonu olabilir. Caligmamiz MPV, RDW, PDW ve
hemoglobin, hematokrit degerleri ve OUAS siddeti arasinda bir iligki oldugunu gostermistir. MPV, RDW, hemoglobin, hematokrit,
trombosit, PAP tedavisini degerlendirmeyi bekleyen OUAS hastalarii onceliklendirmede faydali kilan basit, ucuz bir kan
biyobelirtegine doniisebilir.

Anahtar kelimeler: Obstriiktif uyku apne sendromu, Eritrosit dagilim genisligi, Ortalama trombosit hacmi, Trombosit dagilim aralig:

sleep apnea syndrome. J Surg Med. 2019;3(10):734-739.
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Introduction

Obstructive sleep apnea syndrome (OSAS), which is the
most common respiratory sleep disorder, is characterized by
recurrent collapse of the upper airway during sleep, nocturnal
hypoxemia, and sleep interruption [1]. OSAS progresses with
inflammation and airway remodeling and is associated with
systemic inflammation [2]. Systemic inflammation is also
strongly related with various metabolic and cardiovascular
diseases such as peripheral vascular disease, coronary artery
disease, hypertension, heart failure, cardiac arrhythmias, and
diabetes mellitus [2,3]. Red cell distribution width (RDW),
platelet activation and inflammation are connected with OSAS
pathogenesis. There are studies indicating that erythrocyte
distribution width and platelet activation increase in
cardiovascular events. Mean platelet volume (MPV) and Platelet
distribution width (PDW) are indicators of platelet activation
[3.4].

OSAS increases the risk of cardiovascular and
metabolic diseases independent of weight [4]. Recently, the
autonomic nervous system changes caused by recurrent
respiratory events and arousals, systemic inflammatory changes
caused by hypoxia attacks and sleep deprivation were researched
and different results were obtained [5].

Inflammation is a reaction caused by harmful agents in
the tissue. In OSAS, asphyxia, increased intrathoracic negative
pressure, hypoxia-reoxygenation, ischemia-reperfusion,
hypercapnia, acidosis, apnea, and arousal-induced autonomic
nervous system activation are effective in the development of
local and systemic inflammation [6]. Endothelial damage,
increased inflammatory mediators, increased sympathetic
activity and hypoxemia are the leading factors in the
development of cardiovascular events frequently seen in OSAS
[7]. The formation of hypoxia-induced free radicals is associated
with subsequent oxidative stress and hypercapnia, which causes
endothelial function loss by local, neural reflex mechanisms,
paving the way for atherosclerosis. In patients with apnea,
oxidative stress causes subclinical atherosclerosis without any
cardiovascular disease, which may increase cardiovascular
morbidity [8]. If treatment is begun after the detection of OSAS,
it becomes less challenging to control a series of systemic and
vascular diseases with severe morbidity such as hypertension,
arrhythmia, and atherosclerosis [10,11]. Inflammation plays a
key role in endothelial dysfunction and atherosclerotic vascular
disease. Platelets are related to inflammation, thrombosis and
atherogenesis [9,10] in the following way: Active platelets
stimulate leukocyte activation by forming aggregates through
physical interaction with leukocytes. These platelet-leukocyte
complexes are considered as markers in platelet activating
conditions such as stable coronary artery disease, unstable
atherosclerosis, and vascular disease [11].

To better understand the pathophysiology of OSAS,
recent studies have been conducted to evaluate the course of
hematological parameters, especially MPV, PDW and RDW.
However, the relationship between these parameters and severity
of OSAS remains controversial. The aim of this study was to
evaluate the relationship between hematological parameters,
disease severity and response to PAP treatment in OSAS.

The effect of PAP treatment on hemogram parameters in OSAS
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Materials and methods

Patients who were diagnosed with moderate and severe
OSAS by polysomnography (PSG) between January 2017 and
December 2018 in Izmir Esrefpasa Municipality Hospital sleep
laboratory and treated with PAP were included in this
prospective cohort study. Patients with other sleep disorders,
anemia, polycythemia and other hematological diseases, any
malignities, chronic liver-kidney disease, heart failure, ischemic
heart disease, peripheral vascular disease, those receiving
anticoagulant medications, patients with CRP>10 and female
patients were excluded from the study. Only males were included
in this study to exclude the variability of hormonal effects on
hemogram parameters. According to studies, 17-beta estradiol
inhibits erythropoietin synthesis caused by hypoxia in the
kidneys and testosterone has a stimulating effect on
erythropoiesis, the mechanism of which is unknown [12].
Individuals with normal PSG results and no known diseases were
included in the control group.

The demographic and clinical characteristics of each
participant, i.e., age, weight, height, smoking, and medical
history, were recorded. All participants were followed-up at
night by a trained sleep technician in our sleep center with a PSG
device, obtaining a PSG record of at least 6 hours. PSG was
performed in accordance with the American Academy of Sleep
Diseases Classification criteria [1]. Based on PSG results, apnea
hypopnea index (AHI) <5 was considered normal and AHI >5
was classified as OSAS. Then the OSAS group was divided into
three groups according to the degree of disease. Those with AHI
scores of 5-15 were classified as mild OSAS, 15-30 as moderate
OSAS and AHI score >30 as severe OSAS. Patients with mild
OSAS were excluded because they were not indicated to receive
PAP treatment.

Blood was collected into hemogram tubes for routine
complete blood counts. Hemogram parameters were measured
with an automated hematology analyzer (Abbott Cell-Dyn 3700
Hematology Analyzer, Abbott Diagnostics, USA). All test results
were recorded. Baseline MPV, PDW, RDW, hemoglobin,
hematocrit, platelet values of the three groups were recorded and
compared.

One hundred thirteen patients with moderate and severe
OSAS underwent PSG for the second time and positive airway
pressure (PAP) titration was performed. MPV, PDW, RDW,
hemoglobin, hematocrit, platelet counts were obtained in the 6"
and 12" months when 113 moderate and severe OSAS patients
receiving PAP treatment were invited for follow-up Vvisits.
Patients under PAP treatment were evaluated for compliance
based on PAP software data. They were considered compliant
with more than 4 hours of use per night for at least 4 days a week
[13].

Statistical analysis

IBM SPSS Statistics v22 (SPSS IBM, Turkey) were
used. Demographic definitions of individuals were presented as
Frequency (n) and Percent (%). Kolmogorov-Smirnov test was
performed to determine the normality of the data, which showed
that not all variables were normally distributed (P<0.05). For
non-normal distribution, non-parametric tests were used to
evaluate the differences between the groups. Chi-Square test was
used to determine whether obstructive sleep apnea syndrome

&
A4

Page/Sayfa|735v



Surg Med. 2019;3(10):734-739.

J

(OSAS) severity differed with demographic characteristics such
as age and smoking status. Kruskal-Wallis test was used to
compare the initial hemogram results of patients with moderate
and severe OSAS. Friedman test was performed to evaluate
hemogram values at baseline, 6" and 12" months moderate and
severe OSAS patients. Spearman’s Rho Correlation Coefficient
was utilized to evaluate the relationship between red cell
distribution width, apnea-hypopnea index, minimum oxygen
saturation, average oxygen saturation and mean desaturation
index.

Results

The study was conducted on 174 male patients aged
between 33 to 62 years. 61 participants (35.1%) constituted the
control group. 55 patients (31.6%) with moderate OSAS and 58
patiens (33.3%) with severe OSAS were included in the study
group. The mean age of all patients was 44.6 (6.5) years. Mean
apnea-hypopnea index (AHI) of patients with moderate and
severe OSAS and all OSAS patients combined were 21.00, 50.90
and 35.4, respectively. The mean body mass index (BMI) of the
cases was 31.4 (3.5). 74 (42.5%) patients had never smoked, 70
(40.2%) were smoking and 30 (17.3%) were ex-smokers.

There was no statistically significant difference with
respect to age and smoking rates between moderate, severe
OSAS and non-OSAS (P=0.076) participants. There was a
significant difference between the BMI rates (P<0.001).
However, no statistically significant BMI change was observed
in the moderate and severe OSAS groups after PAP treatment
(P=0.741). Demographic and clinical characteristics of moderate
and severe OSAS and control groups are shown in Table 1.

The comparison of baseline Hb, Htc, PLT, MPV, PDW
and RDW values yielded a statistically significant difference
among all three groups (P<0.05). Initial hemogram values and
multiple comparison tests of the patients are shown in tables 2
and 3. The hematological parameters of moderate OSAS patients
under treatment are shown in Tables 4 and 5. Baseline, 6" and
12" month-RDW values of moderate OSAS patients remained
similar (P=0.473). All other hemogram values were significantly
different in at least two measurements. The hemogram values of
severe OSAS patients under treatment are shown in Tables 6 and
7.

In severe OSAS patients, the only statistically non-
significant overall change from baseline until the 6™ and 12"
months occurred in PDW values (P=0.101). All other hemogram
values differed significantly. In addition, the multivariate
analysis revealed that RDW values between baseline and at the
6" month were similar (P=0.971), and all other changes were
significant.

Table 1: Comparison of demographic and clinical characteristics of the groups

OSAS Moderate Severe OSAS  P-value
None OSAS (n=58)
(n=65) (n=55)
Age 45.6 (7.6) 44.5 (1.4) 43.7 (5.3) 0.076
BMI 29.2 (2.5) 31.8(1.7) 33.8(3.1) <0.001
Cigarette
Never smoked | 29 (16.7%) 22 (29.7%) 23 (13.2%) 0.240
Ex smoker 11 (6.3%) 11 (36.7%) 8 (4.6)
Smoker 21 (12.1%) 22 (31.4%) 27 (15.5%)

OSAS: Obstructive Sleep Apnea Syndrome, BMI: Body mass index
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Table 2: Kruskal Wallis test results for initial hemogram values

Variant OSAS Classification n Mean Average (SD) Median  Test Value P-value

Hemoglobin |Control group 61 12.16 (1.282) 12.20 110.426  0.008*
Moderate OSAS 55 16.03 (1.305) 16.10
Severe OSAS 58 16.75 (1.508) 16.80

Hematocrit |Control group 61 36.36 (5.614) 37.10 104.374  0.007*
Moderate OSAS 55 47.54 (6.953) 47.20
Severe OSAS 58 136.65(663.303) 50.75

Platelet Control group 61 62.704 0.004*
Moderate OSAS 55
Severe OSAS 58

MPV Control group 61 8.31(1.134) 8.20
Moderate OSAS 55 11.65 (1.272) 11.30 109.714  0.007*
Severe OSAS 58 12.78 (1.647) 12.55

PDW Control group 61 13.94 (2.231) 13.20
Moderate OSAS 55 17.61 (3.317) 16.50 53.694 0.008*
Severe OSAS 58 15.12 (9.157) 13.15

RDW Control group 61 13.24 (1.285) 13.20
Moderate OSAS 55 14.17 (1.626) 13.50 11.006 0.004*
Severe OSAS 58 13.77 (1.626) 14.20

Kruskal Wallis Test, *: Statistically significant (P<0.05), SD: Standard Deviation, MPV: Mean platelet
volume, PDW: Platelet distribution width, RDW: Red cell distribution width

Table 3: Multiple comparison test results for initial hemogram values

Variant Multiple groups Test Value (SD) P-value
Hemoglobin |Control-Mod. OSAS -73.381 (9.360) 0.007*
Control-Svr. OSAS -91.431 (9.231) 0.005*
Mod.OSAS-Svr. OSAS -18.050 (9.474) 0.170
Hematocrit |Control-Mod. OSAS -75.048 (9.364) 0.004*
Control-Svr. OSAS -86.777 (9.236) 0.006*
Mod.OSAS-Svr. OSAS -11.729 9.479)  0.648
Platelet Control-Mod. OSAS -64.187 (9.352) 0.003*
Control-Svr. OSAS 1.506 (9.224) 0.99
Mod.OSAS-Svr. OSAS 65.693 (9.466)  0.002*
MPV Control-Mod. OSAS ~ -68.462 (9.357) 0.004*
Control-Svr. OSAS -93.120 (9.226) 0.006*
Mod.OSAS-Svr. OSAS -24.658 (9.471) 0.028*
PDW Control-Mod. OSAS ~ -57.283 (9.351) 0.003*
Control-Svr. OSAS 5.361(9.223)  0.97
Mod.OSAS-Svr. OSAS 62.645 (9.465)  0.001*
RDW Control-Mod. OSAS ~ -30.704 (9.334) 0.007*
Control-Svr. OSAS -18.023 (9.326) 0.151
Mod.OSAS-Svr. OSAS 12.681 (9.447)  0.539

*: Statistically significant (P<0.05) MPV: Mean platelet volume, PDW: Platelet distribution width, RDW:
Red cell distribution width, Mod: Moderate, Svr: Severe

Table 4: Friedman test results for hemogram values in moderate OSAS patient group
Variable Time

Mean  P-value

Hemoglobin [Baseline ~ 16.03  0.004*
6th month  13.70
12th month 12.85
Baseline 47.54
6th month  42.14
12th month 39.09
Baseline 339818 0.005*
6th month 279090
12th month 228818
Baseline 11.65
6th month ~ 7.39
12th month 6.54
Baseline 17.61
6th month  16.41
12th month 16.07
Baseline 14.17
6th month  14.33
12th month 14.21
*: Statistically significant (P<0.05), MPV: Mean platelet volume, PDW: Platelet distribution width, RDW:
Red cell distribution width

Hematocrit 0.003*
Platelet
MPV 0.004*
PDW 0.006*

RDW 0.473

Table 5: Multiple comparison test results for hemogram values in the moderate OSAS group

Variable Multiple groups Test Value P-value
Hemoglobin |Baseline- 6th month 1.018 0.008*
Baseline- 12th month 1.982 0.007*
6th month-12th month 0.964 0.005*
Hematocrit |Baseline-6th month 1.000 0.006*
Baseline-12th month 1.945 0.007*
6th month-12th month 0.945 0.005*
Platelet Baseline-6th month 0.909 0.008*
Baseline-12th month 1.764 0.004*
6th month-12th month 0.855 0.003*
MPV Baseline-6th month 0.964 0.007*
Baseline-12th month 1.982 0.004*
6th month-12th month 1.018 0.008*
PDW Baseline-6th month 0.473 0.040*
Baseline-12th month 0.727 0.005*
6th month-12th month 0.255 0.546

*: Statistically significant (P<0.05) MPV: Mean platelet volume, PDW: Platelet distribution width.
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Table 6: Friedman test results for hemogram values in severe OSAS patients

Variable Time Mean (SD) Test Value
Hemoglobin |Baseline 16.75 (2.95) 102.448
6th month  13.61 (1.98)
12th month 12.71 (1.07)
Baseline 49.58 (2.95)
6th month  42.97 (1.96)
12th month 39.58 (1.09)
Baseline 248224 (1.34) 48.517
6th month 283965 (2.02)
12th month 312120 (2.64)
Baseline 12.78 (2.97)
6th month  7.62 (2.02)
12th month 6.21 (1.02)
Baseline 15.12 (1.81)
6th month  14.54 (2.21)
12th month 13.99 (1.98)
Baseline 13.77 (2.28)
6th month  13.35 (2.13)
12th month 13.09 (1.59)

*: Statistically significant (P<0.05), MN Mean: Mean of Row Numbers, MPV: Mean platelet volume, PDW:
Platelet distribution width, RDW: Red cell distribution width

P-value
0.004*

Hematocrit 100.652 0.006*

Platelet 0.007*

MPV 110.103

0.008*
PDW 4.586

0.101
RDW 15.799

0.009*

Table 7: Multiple comparison test results for hemogram values in severe OSAS patient group

Variant Multiple groups Testvalue  P-value
Hemoglobin |Baseline-6th month 0.914 0.008*
Baseline-12th month 1.879 0.007*
6th month-12th month ~ 0.966 0.009*
Hematocrit |Baseline-6th month 0.862 0.008*
Baseline-12th month 1.853 0.007*
6th month-12th month ~ 0.991 0.009*
Platelet Baseline-6th month -0.672 0.005*
Baseline-12th month -1.293 0.004*
6th month-12th month ~ -0.621 0.007*
MPV Baseline-6th month 1.000 0.06*
Baseline-12th month 1.948 0.005*
6th month-12th month ~ 0.948 0.008*
RDW Baseline-6th month 0.155 0.971
Baseline-12th month 0.698 0.007*
6th month-12th month ~ 0.543 0.009*

*: Statistically significant, MPV: Mean platelet volume, PDW: Platelet distribution width

The hemogram values of moderate and severe OSAS
patients under treatment are presented in Tables 8 and 9. There
was no statistically significant difference in platelet and PDW
values between baseline and post-treatment hemogram results in
patients with moderate and severe OSAS (P=0.334, P=0.089,
respectively). All other hemogram values (Hb, Htc, MPV, RDW)
were statistically different between at least two measurements. In
the multiple comparison test analysis performed to compare the
variables at baseline and 6™ month of PAP therapy between
moderate and severe OSAS groups, the only non-significant
result was detected in RDW values (P=0.994). All other
hemogram values were significantly different between baseline,
6th and 12th month measurements.

Table 10 presents the analysis performed to determine
the correlation between RDW, apnea hypopnea index (AHI) of
moderate and severe OSAS patients under treatment, minimum
oxygen saturation, average oxygen saturation and ODI (Oxygen
desaturation index). A positive and statistically significant
correlation was found between baseline and 6" month RDW
values, and 6" month and 12™ month RDW values (Rho = 0.427,
P<0.01). A negative statistically significant correlation of 15.5%
was found to exist between 12™ month RDW and ODI (Rho=-
0.155, P<0.05). AHI was seen to negatively correlate with
minimum O, saturation and mean O, saturation, and strongly
positively correlate with ODI by 94.7%. Finally, mean O,
saturation was found to significantly negatively correlate with
ODI (Rho=-0.539, P<0.01).

The effect of PAP treatment on hemogram parameters in OSAS
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Table 8: Friedman test results for hemogram values in moderate and severe OSAS patient
groups

Variable Time Mean (SD)  Test Value P-value

Hemoglobin |Baseline 16.40 (2.96) 211.218  0.008*
6thmonth  13.65 (2.00)
12th month  12.78 (1.04)

Hematocrit |Baseline 48.54 (2.96) 204.520  0.007*
6th month 42.97 (1.99)
12th month ~ 39.58 (1.06)

Platelet Baseline 248224 (2.09) 2.195 0.334
6th month 283965 (2.02)
12th month 312120 (1.89)

MPV Baseline 12.78 (2.98) 218.071
6th month 7.62 (2.02) 0.006*
12th month  6.21 (1.02)

PDW Baseline 15.12 (2.10) 4.832
6th month 14.54 (2.07) 0.089
12th month  13.99 (1.87)

RDW Baseline 13.77 (2.10) 8.783
6th month 13.35 (2.13) 0.012*
12th month ~ 13.09

*: Statistically significant (P<0.05), MPV: Mean platelet volume, PDW: Platelet distribution width, RDW:
Red cell distribution width

Table 9: Multiple comparison test results for hemogram values in moderate and severe
OSAS patient groups

Variable Multiple groups Test value  P-value
Hemoglobin |Baseline-6th month 0.965 0.008*
Baseline-12th month ~ 1.929 0.006*
6th month-12th month  0.965 0.009*
Hematocrit Baseline-6th month 0.969 0.007*
Baseline-12th month ~ 1.898 0.005*
6th month-12th month  0.929 0.009*
MPV Baseline-6th month 0.982 0.008*
Baseline-12th month ~ 1.965 0.006*
6th month-12th month  0.982 0.009*
RDW Baseline-6th month -0.031 0.994
Baseline-12th month ~ 0.323 0.046*
6th month-12th month  0.354 0.023*

*: Statistically significant (P<0.05), MPV: Mean platelet volume, RDW: Erythrocyte distribution width
Table 10: Correlation analysis results to determine the correlation between the variants

RDW atthe RDWatthe Minimum O, Apnea- Mean O, oDl
6" month 12" month saturation hypopnea  saturation
index
RDW 0.458** 0.138 0.1 -0.067 -0.108 0.098
Baseline (P<0.01) 0.069 0.191 0.377 0.156 0.200
RDW 0.427** -0.085 0.056 -0.043 -0.111
6" month (P<0.01) 0.264 0.460 0.569 0.144
RDW -0.123 0.021 0.184 -0.155
12" month 0.105 0.783 0.015 0.042
Apnea- -0.684**  -0.510** 0.947**
hypopnea index
(P<0.01) (P<0.01) (P<0.01)
Minimum O, 0.526** -0.719**
Saturation
(P<0.01) (P<0.01)
Mean O, -0.539**
Saturation (P<0.01)

**: Statistically significant (P<0.01) , RDW: Red cell distribution width, ODI: Oxygen desaturation index
Discussion

In this study, we aimed to investigate the relationship
between severity and MPV, PDW, RDW, Hb, and platelet count.
The secondary aim was to investigate the effects of inflammation
in OSAS and its response to PAP treatment. MPV, PDW and
RDW were considered as markers of inflammation.

New indices related to erythrocytes and platelet counts
were investigated and their relationship with MPV, PDW and
RDW gained importance [14]. Platelet size measured by MPV is
the best-known platelet indice and a sign of platelet activity and
aggregation. Another sign would be the platelet distribution
width (PDW), which is obtained from direct flow cytometric
measurements of platelet cell volume. RDW is a dimensional
measure of variability of circulating erythrocytes. Impaired
eryhtropoiesis and increased eryhtrocyte destruction lead to
greater heterogeneity and subsequentially, higer RDW. These
parameters are useful clinical markers of various cardiovascular
and thrombotic diseases [15].

In our study, MPV, an indicator of platelet activation,
was significantly higher in patients with both moderate and
severe OSAS at baseline compared to the control group.
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Decreases in MPV values at the 6™ and 12" months compared to
baseline values after PAP treatment were statistically significant
in both groups and the decrease in MPV correlated with AHI and
desaturation index.

In a previous study, a relationship was found between
MPYV and cardiovascular disease risk and prognosis [16]. PAP is
known to reduce cardiovascular risks by reducing ambulatory
blood pressure and arterial stiffness while increasing the
sensitivity of arterial baroreflex [17]. In addition, PAP reduces
systemic inflammation, airway obstruction and hypoxia, and
decreases levels of OSAS-mediated inflammatory mediators
[18]. Similar to our results, it was found that a 6-month-long
PAP treatment significantly reduced MPV values in patients with
severe OSAS [19,20]. Decreased MPV can be explained by
reduced hypoxia and inflammation.

Giinbatar at al. [21] investigated the relationship
between OSAS and MPV values and found that MPV values
were similar in OSAS and control groups. However, subjective
tests were applied to control group patients and
polysomnography (PSG) was not performed. One of the major
differences of our study was that the control group was selected
from patients with AHI <5 based on the results of PSG
examination.

Increased inflammatory markers causing inflammation
have been reported in OSAS patients [22]. This situation is one
of the presumed links between OSAS and increased
cardiovascular morbidity. Inflammation is strongly associated
with  pro-inflammatory  cytokine  production, ineffective
erythropoiesis, tumor necrosis factor alpha, interleukin 6, which
renders bone marrow erythroid progenitors susceptible to
erythropoiesis, prevents erythrocyte maturation and promotes
anisocytosis [23]. Other mechanisms responsible for increased
thrombotic risk in OSAS patients, which should not be ignored,
are obesity and concurrently reduced exercise capacity [24].

In our study, no statistically significant difference was
found in the BMI values of patients before and after treatment.
The fact that BMI values do not affect the results of the study is
valuable. RDW is hypothesized to change in coronary artery
diseases, in which erythropoiesis is disrupted due to chronic
inflammation or increased due to erythropoietin production [25].

In our study, RDW values were significantly higher in
patients with moderate OSAS compared to controls at baseline,
but the decrease in RDW at 6™ and 12" months of treatment was
not significant. In the severe OSAS group, the initial RDW
values were non-significantly higher than the control group and
there was a significant decrease in RDW between the 6" and 12"
months.

There is no consensus in the literature about the RDW
expression in OSAS. Some authors have shown that RDW values
are higher in OSAS patients than controls [25,26], while other
studies have reported that the RDW values of OSAS patients,
indiviuals with simple snoring and control group were similar.
Similar to our study, there are studies reporting that patients with
OSAS have higher RDW values than controls, but there is no
correlation between OSAS severity and RDW [26]. In our study,
RDW was significantly increased regardless of the severity of
OSAS, but it was associated with OSAS severity after PAP
treatment and there was a more significant decrease in RDW

The effect of PAP treatment on hemogram parameters in OSAS
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value in the second six-month period. The precise mechanism of
these results is unclear; however, this may be related to the
presence of chronic inflammation In fact, chronic inflammation
increases RDW by increasing the deformability of the red blood
cell membrane and changes erythropoiesis [27]. In this sense, the
strongest correlation of 94.7% existed between AHI and ODI
values. Finally, there is a statistically significant negative
relationship between the average O, saturation and ODI.

In our study, PDW values were significantly higher in
patients with moderate OSAS compared to controls at baseline
and a significant decrease in PDW was observed when the
baseline and 6th month and baseline and 12th month
measurements of treatment were compared. In the severe OSAS
group, the initial PDW values were non-significantly higher than
the control group, and there was no statistically significant
difference between the 6th and 12th month measurement values.
Our results regarding the tendency of MPV and PDW to increase
with OSAS severity can be explained by increased platelet
activation [28]. MPV is the best known of platelet parameters,
whereas PDW is less documented and derived from direct flow
cytometric measurements of platelet cell volume. Interestingly,
there is no data and acceptance to show cut-off values for MPV
and PDW and to diagnose increased platelet activation in
patients with OSAS.

Biilbiil and collegues [29] suggested that the optimal
PDW value that differentiates non-apneic controls from patients
with OSAS is 16.62. However, a consensus is yet to be reached.
Due to the quantitative nature of PDW in the assessment of
platelet size and volume, its use remains limited [28,29].

Initially, Hb and Htc values were significantly higher in
patients with moderate and severe OSAS compared to the control
group, and the decrease in values at 6 and 12 months after
treatment was statistically significant. Platelet values were higher
in both moderate and severe groups than that of the control
group, but statistically significant only in the moderate group and
the decreases at 6 and 12 months after PAP treatment were
significant in both groups.

Chronic intermittent hypoxia with an increase in
hematological parameters causes an increase in erythropoietin
expression, which induces erythropoiesis [28].

Correction of respiratory events with PAP and
associated hypoxia and inflammation may result in decreased
RDW, hemoglobin, and hematocrit as in our study. These
findings contradict the expected increase in RDW following a
decrease in hemoglobin. Therefore, RDW may be affected by
PAP regardless of hemoglobin levels due to the beneficial effects
of PAP on hypoxia, which may reduce RDW.

Significant decrease in MPV, hemoglobin and
hematocrit levels in both OSAS groups after PAP treatment in
OSAS is consistent with similar studies [29,30]. In our study,
there was no statistically significant difference between the
baseline and post-treatment platelet and PDW values, in which
patients with moderate and severe OSAS were evaluated
together. This can be attributed to the decrease in mean values of
platelets and PDW in the severe OSAS group. In all other
hemogram values (Hb, Htc, MPV, RDW), a statistically
significant difference was found between at least two
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measurements when the control group and the medium-severe
group were compared.

In the multiple comparison test analysis of the variables
with statistically significant differences in the moderate-severe
OSAS group, no statistically significant difference was found
between the initial and 6" month-RDW values. All other
hemogram values were statistically different between baseline,
6" and 12" month measurements. Our study demonstrated the
importance of hematological assessment as a complementary
tool for diagnosis and response to treatment in OSAS patients.

Limitations

The inclusion of only the male patients in the study is
the limitation of our study. The findings of this study must be
evaluated in light of this limitation.

Conclusion

RDW and PDW values can be used as indicators of
OSAS severity. They are easy and inexpensive tools to assess
OSAS patients initially and after PAP treatment in laboratories
with long waiting lists.
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Abstract

Aim: Approximately 70% of temporal seizures are hippocampal seizures, which are often concomitant with amygdala seizures. Seizures
occurring in this region are usually complex partial. The aim of this study was to determine whether there was a significant change in
hippocampus and amygdala volumes in idiopathic partial epilepsy patients without pathology on routine cranial MRI and to compare the
hippocampus and amygdala ADC values with the control group.

Methods: In this case-control study, 27 patients aged between 1-18 years, who were admitted to our hospital between the years of 2014
and 2017 and diagnosed with idiopathic partial epilepsy based on EEG and clinical findings were compared with 20 children in the
control group, which consisted of twenty children of similar ages who were referred to our hospital with nonspecific complaints such as
headache and dizziness and who underwent cranial MRI. Children with histories of any congenital diseases, acquired neurodegenerative
diseases, intracranial infections, intracranial masses, and those who were perinatally affected were not included in the study. Drawings,
volumetric measurements, and ADC calculations were performed by two separate evaluators (one neuroradiology and one radiology
research assistant).

Results: Hippocampus and amygdala volumes of the study group were decreased compared to the control group, but the results were
significant only for the left hippocampus. Although ADC values of the study group were increased, the findings were statistically
significant only for the left amygdala.

Conclusion: In our study, we found that the hippocampus and amygdala volumes of patients diagnosed with idiopathic partial epilepsy
were decreased ipsilateral to the seizure focus, and the ADC values of the ipsilateral amygdala were increased.

Keywords: Idiopathic partial epilepsy, Hippocampus, Amygdala, Pediatric, ADC

Oz

Amag: Temporal nobetlerin yaklasik %70' hipokampal nobetlerdir ve genellikle amigdala nobetleri ile birliktedir. Bu bolgede meydana
gelen nobetler genellikle kompleks parsiyel nobetlerdir.Calismamizin amaci, rutin kraniyal MRG'de patolojisi olmayan 0-18 yas
arasindaki idiyopatik parsiyel epilepsi hastalarinda hipokampus ve amigdala hacminde anlamli bir degisiklik olup olmadigim belirlemek
ve hastalarin hipokampiis ile amigdala ADC degerlerini kontrol grubu ile kargilastimali olarak degerlendirmektir.

Yontemler: Yapilan olgu-kontrol ¢aligmasinda 2014 ve 2017 yillar1 arasinda hastanemize basvuran, 1-18 yas arasinda olup, EEG ve
klinik bulgulariyla idiyopatik parsiyel epilepsi tamsi alan 27 hasta ile 20 kontrol grubu karsilastirildi. Kontrol grubu olarak, benzer
yaslarda olup hastanemize bas agris1 ve bag donmesi gibi nonspesifik sikdyetlerle basvuran ve kraniyal MRG ¢ekilen 20 ¢ocuk
degerlendirildi. Caligma ve kontrol grubunda bilinen konjenital hastalik Oykiisii olan, edinsel noérodejeneratif hastalik gegiren,
intrakraniyal enfeksiyon ya da perinatal etkilenme 6ykiisii bulunan ve intrakraniyal kitlesi olan ¢ocuklar ¢alismaya déahil edilmemistir
Cizimler, voliimetrik 6lg¢iimler ve ADC 6lgiimleri iki ayr1 degerlendirici tarafindan yapildilar (Biri néroradyolog, digeri radyoloji
arastirma gorevlisi).

Bulgular: Kontrol grubu ile kargilastirildiginda, ¢aligma grubunda hipokampiis ve amigdala voliimlerinde azalma izlenmekle beraber
sonuglar sadece sol hipokampiis i¢in anlamliyydi. ADC degerlerinin karsilastirilimasinda galiyma grubunun ADC degerleri kontrol
grubuna kiyasla artmis olmakla birlikte bulgular sadece sol amigdala i¢in istatistiksel olarak anlamliydi.

Sonug: Calismamizda, idiyopatik parsiyel epilepsi tanisi alanlarda, hipokampus ve amigdala voliimlerinin, ndbet odagma bagl olarak
ipsilateral azalmis oldugunu bulduk. Ayn1 zamanda, ipsilateral amigdalada ADC degerlerinde artis oldugunu bulduk.

Anahtar kelimeler: Idiyopatik parsiyel epilepsi, Hipokampiis, Amigdala, Pediyatrik, ADC

idiopathic partial epilepsy patients. J Surg Med. 2019;3(10):740-745.
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Introduction

Idiopathic partial epilepsies (IPE) are thought to be
hereditary, childhood epilepsy syndromes characterized by focal
epilepsy seizures. IPEs are common and account for
approximately %20 of epilepsies which begin between 2-13
years of age and %50 of all partial epilepsies.
Electroencephalogram (EEG) shows epileptiform activities with
special morphology that become evident with sleep. Cranial
imaging and other ancillary studies do not reveal any anatomic
lesions and seizures tend to end spontaneously after a certain age
[1].

Limbic system is the border area where psychiatry and
neurology intersect. Temporolimbic system is considered to
consist of two main parts, namely, medial limbic and lateral
limbic circuits. Medial circuits include the hypothalamus,
anterior thalamic nucleus, cingulate gyrus, hippocampus, and
related pathways; are associated with reticular formation, and
manage learning, memory, and attention control functions.
Lateral (or basolateral) circuits include the amygdala,
dorsomedial thalamic nucleus, orbitofrontal cortex and the insula
[2].

Approximately %70 of temporal seizures are
hippocampal seizures and are often concomitant with amygdala
seizures. Seizures occurring in this region are usually complex
partial. Oral and alimentary automatisms such as chewing,
licking, swallowing may follow the seizures. The spread of
discharge may induce seizures to turn into generalized tonic-
clonic convulsions. Focal lateralized or bilateral 4-6 Hz. sharp
waves may be seen in ictal EEG [3].

It is pointed out that amygdala may be an important
structure in triggering fear response. Ictal fear in temporal lobe
epilepsy (TLE) is reportedly associated with volume reduction in
the amygdala [4]. In some TLE patients, fear attacks disappear
after temporal lobectomy with amygdala removal [5]. TLE
patients who underwent right temporal lobectomy have been
shown to exhibit less emotional signs than right TLE patients [6].

The aim of our study was to determine whether there
was a significant change in the hippocampus and amygdala
volumes in idiopathic partial epilepsy patients between 0-18
years of age who had no pathology in routine cranial magnetic
resonance imaging (MRI), and to comparatively evaluate the
patients' hippocampus and amygdala apparent diffusion
coefficient (ADC) values.

Materials and methods

Three dimensional MRIs, obtained according to
predetermined epilepsy protocols in our department, belonging to
patients aged 0-18 years who had preliminary diagnoses of
epilepsy were retrospectively evaluated. Twenty-seven patients
who had partial seizures but had no pathology on cranial MRI
were included in the study. Children with a history of congenital
disease, neurodegenerative disease, intracranial infection or
perinatal involvement, and an intracranial mass were not
excluded.

The control group consisted of twenty children within
the same gender and age group as the study group patients, who
had nonspecific complaints such as headache or dizziness, whose

Hippocampus volumes and ADC values in epilepsy patients
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MRIs were obtained with suspicion of intracranial pathology and
reported normal. Just as in the study group, children with
intracranial masses, acquired or congenital diseases, and a
history of intracranial infections were excluded. There were no
findings suggestive of epilepsy in the history and examination of
the children.

Age, gender, and EEG findings of all participants were
determined from the medical records. Patients were classified as
having temporal and non-temporal localizations according to
EEG findings. All occipital, frontal, and parietal discharges were
considered non-temporal. Right or left hemispheric localizations
of all epileptic discharges were also determined.

Brain MRI examinations of the patients were performed
using a 1.5 Tesla (Philips, Ingenia, Netherlands) MRI device
using a standard head coil. In our clinic, 3-dimensional T1-
sagittal turbo field echo (TFE), 3-dimensional turbo spin echo
(TSE), fluid attenuated inversion recovery (FLAIR), T2-axial
fast field echo (FFE) and turbo spin echo were performed
routinely to pediatric epilepsy patients to obtain T2-sagittal, axial
and coronal diffusion echo planar image (EPI) sequences. The
following parameters are used to obtain 3D T1 sagittal images:

Volumetric measurements

Volumetric examinations of the amygdala and
hippocampus regions of each patient were performed via 3D T1-
sagittal TFE reformat images. The boundaries were drawn with
the help of the workstation (General Electric Medical System,
Advantage Windows, v4.6). Measurements defined by Watson et
al. [7] were taken into consideration in drawing the hippocampus
borders. The distinction between the anterior border of the
hippocampus and the amygdala was made by alveus and uncal
recesses. The borders were distinguished by the visualization of
the choroid plexus superiorly, temporal horn in externally,
perimesencephalic cisterna medially, fornix crus posteriorly and
subiculum inferiorly. The study of Atmaca et al. [8] was referred
to in determining the amygdala boundaries. The trace for
drawing the boundaries began from where the mammillary
bodies first appeared. The upper and lateral margins were formed
by the white matter of the temporal lobe. The white matter of the
parahippocampal gyrus formed the lower boundary. The anterior
border was drawn from where the gray matter of the amygdala
was no longer distinguishable from the rest of the temporal lobe.
Drawings were made by two separate evaluators (one
neuroradiology and one radiology research assistant).

After the hippocampus and amygdala boundaries were
determined, volume was calculated with the help of the
workstation and data were recorded in cubic centimeters. The
measurements were made primarily by hand on the coronal plane
and checked on the axial and sagittal planes (Figure 1-5).

ADC measurements

Diffusion-weighted images were obtained via single
shot echo planar imaging vertical to the hippocampus in the
coronal plane. Technical parameters used to obtain these images
are as follows: Time of repetition (TR)=4284 ms, time of echo
(TE)=91 ms, section thickness: 5mm, matrix size=152-102,
number of signal averaging (NSA)=1, field of view
(FOV)=23cm-23cm, sectional gap=1 mm, B value=1000 s/mm?,

Images were evaluated with the Stejskal Tanner method
using a workstation (Philips IntelliSpace Portal, R5.1.7 software)
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[9]. Bilateral hippocampus and amygdala were determined in
coronal plane and ADC measurements were performed. The
hippocampus was measured from the head, corpus and tail, after
which arithmetic mean was obtained. The mean region of interest
(ROI) was 15 mm?. The neighboring structures and cerebrospinal
fluid were avoided during the measurements, and the
hippocampus and amygdala were kept within ROl as much as
possible. Thus, false values that may occur due to partial volume

were prevented (Figure 6, 7).
Figures and Legends

Figure 1: Determination of right amygdala Figure 2:
border in axial plane

Determination of hippocampal
border in sagittal plane

Figure 3: Determination of the right
amygdala border in the coronal plane

3.020 cm?

Figure 4: Calculation of left hippocampal Figure 5: Calculation of left amygdala volume

volume

right hippocampus
Statistical analysis
Data were expressed as mean (standard deviation).
Independent sample t test was used to analyze the differences

amygdala
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between the control and study groups. Spearman correlation test
was used to determine the correlation between right and left
values within each group. Statistical analysis was performed
using SPSS (SPSS 20.0 for Windows) 20.0 package program.
P<0.05 was considered statistically significant.

Amygdala and hippocampus volumes are known to vary
in relation to intracranial volume. Therefore, to eliminate the
effect of intracranial volume difference, the previously reported
correction method was applied to amygdala and hippocampus
volumes obtained with volumetric MRI [10]. Correction is
reportedly more sensitive in demonstrating bilateral hippocampal
sclerosis [11]. Likewise, bilateral changes in amygdala volumes
may be evaluated more accurately after correction. According to
this correction method, brain limits were determined visually in
each section in brain volume calculation. The volume data,
obtained from the manual drawing from the serial sections with
determined boundaries, was recorded in cubic centimeters. The
following formula was used to calculate the corrected volume:

Mean cerebral volume of control subjects x hippocampus volume

Adjusted vol B
justed volume Cerebral volume of the patient

Results

Among 27 patients with idiopathic partial epilepsy, 18
(66%) were male and 9 (33%) were female, with a male / female
ratio of 2. The control group comprised 12 (60%) males and 8
(40%) females. The ages of the patients in both groups ranged
from 1 to 18 years. There was no statistically significant
difference between the study and control groups in terms of
mean age and gender distribution. EEG showed right, left, and
non-temporal discharge in right and left hemispheres in 7
(25.9%), 10 (37%), 4 (14.8%) and 6 (22.2%) npatients,
respectively. The cerebral volumes of the control and study
groups were similar. The male and female patients were alike in
terms of amygdala, hippocampus and cerebral volumes, as well
as age.

The hippocampus and amygdala ADC values of the
study group patients were higher, but a significant difference was
found between the left amygdala values only (P=0.024, Table 1).
While bilateral hippocampus and left amygdala volumes of the
study group were lower than that of the control group, the right
amygdala volume was higher. These results were not statistically
significant. The same results were obtained with corrected
volumes as well (Table 2).

In the comparison of left hemisphere-induced epilepsy
group, left hippocampus volume was significantly (P=0.015) and
the left amygdala volume was non-significantly decreased in the
study group (P=0.374, Table 3). The hippocampus and amygdala
ADC values on the left side were higher than the control group
and the difference was significant for the amygdala (P=0.018)
and not for the hippocampus (Table 4).

The left hippocampus volume of patients with left
temporal lobe-induced epilepsy was significantly (P=0.037) and
the left amygdala volume was non-significantly (P=0.522)
decreased in the study group (Table 5). The hippocampus and
amygdala ADC values on the left side were higher than the
control group and the difference was significant for the amygdala
(P=0.027) and not for the hippocampus (Table 6).
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Table 1: Comparison of hippocampus and amygdala ADC values between the study and
control groups

Right Left hippocampus Right amygdala Left amygdala
hippocampus mean (SD) mean (SD) mean (SD)
mean (SD)
Study group (n=27) |0.882 (0.485) 0.898 (0.430) 0.852 (0.598)  0.853 (0.436)
Control group (n=20) |0.864 (0.482) 0.883 (0.627) 0.828 (0.549)  0.823 (0.441)
P-value 0.226 0.344 0.163 0.024

Table 2: Comparison of study and control groups in terms of adjusted hippocampus and
amygdala volumes

Right Left Right amygdala Left amygdala
hippocampus  hippocampus mean (SD) mean (SD)
mean (SD) mean (SD)
Study group (n=27) 2.408 (0.229)  2.356 (0.348) 1.174 (0.210)  1.078 (0.273)
Control group (n=20)  |2.471 (0.300)  2.482 (0.281) 1.145(0.179)  1.109 (0.158)
P-value 0.417 0.191 0.618 0.644

Table 3: Comparison of left hippocampus and left amygdala volumes in patients with left
hemisphere-induced epilepsy

Left hippocampus Left amygdala

mean (SD) mean (SD)
Study group (n=16) 2.173 (0.393) 1.034 (0.303)
Control group (n=20) 2.471 (0.302) 1.106 (0.169)
P-value 0.015 0.374

Table 4: Comparison of left hippocampus and left amygdala ADC values in patients with left
hemisphere-induced epilepsy

Left hippocampus Left amygdala

mean (SD) mean (SD)
Study group (n=16) 0.898 (0.457) 0.860 (0.429)
Control group (n=20) 0.884 (0.628) 0.823 (0.441)
P-value 0.450 0.018

Table 5: Comparison of left hippocampus and left amygdala volumes in patients with left
hemisphere-induced and left temporal epilepsy with the control group

A (n=16) B (n=20) P-value C (n=10) D (n=20) P-value
mean (SD) mean (SD) mean (SD)  mean (SD)

Left 2.173 2471 0.015 2.196 2.471 0.037

hippocampus (0.393) (0.302) (0.366) (0.302)

Left amygdala [1.034 1.106 0.374  1.056 1.106 0.522
(0.303) (0.169) (0.249) (0.169)

A: Left hemisphere-induced study group, B: Left hemisphere-induced control group, C: Left temporal
epilepsy study group, D: Left temporal epilepsy control group

Table 6: Comparison of ADC values of left hippocampus and left amygdala in patients with
left hemisphere-induced and left temporal epilepsy

A (n=16) B (n=20) P-value C (n=10) D (n=20) P-value
mean (SD)  mean (SD) mean (SD)  mean (SD)

Left 0.898 0.884 0.450 0.903 0.884 0.394

hippocampus  |(0.457) (0.628) (0.488) (0.628)

Left amygdala |0.860 0.823 0.018 0.865 0.823 0.027
(0.429) (0.441) (0.492) (0.441)

A: Left hemisphere-induced study group, B: Left hemisphere-induced control group, C: Left temporal
epilepsy study group, D: Left temporal epilepsy control group

Discussion

The limbic lobe is formed by the combination of various
structures in different anatomical lobes of the brain, namely, the
frontal, temporal, and parietal lobes, and is not a real anatomical
brain lobe. The concept of the limbic system refers to a larger
area than the limbic lobe anatomically and is much more
complex than the limbic lobe itself. The limbic lobe and all
associated cortical and subcortical structures with intense
synaptic connections which perform certain functions form the
limbic system [12].

The limbic system contains important neuroanatomic
formations such as thalamus, hypothalamus, hippocampus,
pineal gland, pituitary gland and amygdala within the subcortical
structures of the brain and is responsible for memory and mood
changes [13].

Rosso et al. [14] reported a decrease in amygdala
volumes of patients with major depression and no statistically
significant difference between the hippocampus volumes
compared to the control group. Szeszko et al. [15] found a
decrease in the amygdala volumes of 11 patients with obsessive-
compulsive disorder compared to the control group.

In Chang et al.’s study [16] in 20 pediatric patients
diagnosed with bipolar disorder, no significant difference was

Adetected in the hippocampus, thalamus, and caudate nucleus
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volumes of the patients, but bilateral amygdala volumes were
reportedly decreased. Keller et al. [17] found decreased
hippocampus volumes in right and left hemisphere induced TLE
patients compared to the control group, but no significant
difference was found in amygdala volumes.

Partial onset seizures are often caused by the temporal
lobe. These seizures are called complicated partial seizures when
consciousness changes are added. A considerable proportion of
these patients are resistant to drug therapy [18]. The seizures of
TLE patients who do not have drug-resistant non-hippocampal
epileptogenic focus and whose hippocampal atrophies were
documented by MRI can be controlled by surgical treatment.
Surgical success rate is low in patients with TLE in whom
hippocampal atrophy is not detected by MRI. With regards to
preoperative strategizing, it is very important for the radiology to
fully lateralize the focus of epilepsy in drug resistant TLE cases.
The diagnosis and precise lateralization in patients with bilateral
symmetrical involvement of both hippocampi before surgery
requires significant experience [19].

Hakyemez et al. [20] found a significant decrease in
right and left hippocampi volumes in 27 patients with complex
temporal lobe epilepsy, but no significant difference in amygdala
volumes compared to the control group.

Similarly, in our study, although the mean volumes of
bilateral hippocampi were decreased in the study group, a
statistically significant difference was found only on the left.
Amygdala volumes were not significantly different.

Amygdala volume ranged from 1.1 to 1.6 cm® in
postmortem studies. However, in different volumetric MRI
analyses, values are measured in a wide range of 1 to 4 cm?®
[11,21-23]. The reason for this may be the preference of low-
resolution or thick-sectioned MRI techniques. Therefore, in
many volumetric studies, it is thought that the amygdala volume
is measured more than its real value [24]. Volume values
obtained by MRI with a section thickness of one mm and three-
dimensional analysis should be preferred. Such results are
similar to those of post-mortem studies [25].

In an experimental study on mice, spontaneous recurrent
seizures were observed in 50% of the mice after amygdala
stimulation, but none of them lost volume in the amygdala or
parahippocampal region. Significant neuron loss was observed in
the hippocampal dentate gyrus hilum, but there was no
significant difference in neuron loss between mice with and
without spontaneous recurrent seizures [26]. Kalviainen et al.
[27] compared 29 new patients, 54 patients with chronic
temporal lobe epilepsy, and 25 control subjects. Although there
was no significant difference in amygdala volumes,
approximately 20% of patients with chronic diagnosis had at
least 20% reduction in amygdala volumes compared to the
control group.

In our study, preference of patients without visible
hippocampal atrophy in study groups may explain the absence of
significant differences in amygdala volumes. A slight decrease in
the amygdala volumes in the patient may herald the loss of
amygdala volume in the future.

Mu et al. [28] found that amygdala and hippocampus
volumes differed significantly among some age groups in healthy
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adult subjects, but that gender and right-left sides did not differ
significantly.

Although no statistical study was performed, the mean
right hippocampus volume was higher and left hippocampus
volume, lower in male patients. The mean amygdala volume of
females was slightly higher than males bilaterally. Females were
found to have outvalued males in all measurements in the control
group.

Geuze et al. [29] emphasized in their study how MRI
technical parameters may affect the consistency of volumetric
results and reported that particularly image acquisition
parameters such as image resolution may have caused
heterogeneity. They reported that differences between patient
and control groups occurred in studies with high resolution.
Numerous anatomical protocols for demonstrating the
hippocampus are an important source of variability between
studies.

When evaluating the performance of different MR
techniques in TLE lateralization, hippocampal volume
measurement seems prominent. However, the long duration of
measurements for a single patient and the conflicts and
difficulties in determining the hippocampus limits to be included
in the measurement are the two most important limitations in the
application of this method. On the other hand, studies have
shown no significant difference between volume measurement
and visual assessment in detecting hippocampal atrophy for an
experienced neuroradiology [30]. In light of this information, it
may be recommended to use hippocampal volume measurement
primarily in bilateral atrophy cases where contralateral
hippocampus cannot be used as reference, in cases where
hippocampal volume changes are diminished and in centers with
insufficient experience in diagnosing epilepsy [31,32].

Hippocampal sclerosis is a disease characterized by
hippocampal neuronal loss causing mesial temporal lobe
epilepsy (MTLE). Many studies on patients with hippocampal
sclerosis [33-36] have shown that magnetic resonance imaging
(MRI) is a reliable method for identifying epileptogenic focus.
Hippocampal sclerosis is best demonstrated using T2-weighted
or fluid attenuated inversion-recovery (FLAIR) sequences and
thin coronal sections perpendicular to the hippocampus, and the
most reliable MR imaging findings of hippocampal sclerosis are
atrophy and/or signal enhancement of the hippocampus on T2-
weighted and FLAIR images [37]. According to the results of
autopsy studies, 50% of MTLE cases have bilateral hippocampal
sclerosis [38-41]. Although high sensitivity and specificity have
been reported with MRI for the diagnosis of hippocampal
sclerosis [42-44], bilateral hippocampal sclerosis is difficult to
detect because interpretation of MR images depends on
comparing signal changes and volumes of hippocampal
formations in the same subject [45].

In their study on 13 patients diagnosed with complex
temporal lobe epilepsy, Hakyemez et al. [10] showed that
patients with hippocampal sclerosis had significantly higher
ADC values on the pathological side compared to the
contralateral side and control group, but no significant increase
in amygdala ADC values was reported.

In our study, no significant difference was found
between bilateral hippocampus and right amygdala ADC values,
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but left amygdala ADC values were higher in patients with
temporal lobe epilepsy. This may be attributed to the fact that the
left amygdala ADC values were high in the whole study group.
The mean hippocampus ADC values were slightly and non-
significantly higher in the study group, which may be due to the
fact that patients with visible sclerosis were not included in our
study group.

Limitations

As the number of patients was insufficient, temporal,
and non-temporal epilepsy patients could not be compared in
terms of amygdala and hippocampus volumes and ADC values.
Although the average hippocampus volumes were not
statistically analyzed, there was a decrease in the hippocampus
and amygdala volumes of right-sided temporal epilepsy patients
compared to non-temporal epilepsy patients.

The high male / female ratio in the gender distribution
could be considered a limitation. Therefore, similar age and
gender ratios were preferred in the control group. The fact that
visible hippocampal sclerosis patients were not included in the
study group may account for the fact that our findings do not
resemble those of other studies. However, like other studies, non-
significant decreases in hippocampus and amygdala volumes
were found. There was no significant difference in ADC values
due to the absence of apparent sclerosis.

Conclusion

The hippocampus and amygdala volumes of our
pediatric patients diagnosed with idiopathic partial epilepsy were
decreased ipsilateral to the seizure focus compared to the control
group. There was an increase in ADC values in bilateral
amygdala. Although our study showed that neuron loss and
subsequent decrease in hippocampus and amygdala volumes may
occur in idiopathic partial epilepsy patients, our findings were
not as significant as chronic partial epilepsy cases.
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Abstract

Aim: Despite many treatment modalities, anal fistula disease remains an important problem. High recurrence rates have been reported in
the surgical treatment of complicated anal fistulas. We hereby present complicated anal fistula patients treated with rectal advancement
flaps.

Methods: Patients who underwent rectal advancement flap surgery by a single surgeon between 2009 and 2019 were analyzed in this
retrospective cohort study. Demographic data, number of previous operations, recurrence rate and complications were recorded.

Results: Twenty patients (15 males and 5 females) underwent surgery with the rectal advancement flap technique. Nine patients had
more than one previous operation. Seton, partial fistulectomy and curettage were the most performed operative techniques in their
previous surgeries. The mean follow-up period was 31 months (3-74). Among 13 patients with follow up periods longer than 12 months,
3 patients had recurrences (23%), all of which had been previously operated twice or more.

Conclusion: Although rectal advancement flap is not the first choice in the treatment of complicated and high transsphincteric fistulas, it
still maintains its importance. Experienced surgeons prefer this method due to its sphincter-sparing nature. In our study we detected a
recurrence rate of 23% and incontinence rate of 5%, which was thought to be related to previous surgeries.

Keywords: Complicated anal fistula, Rectal advancement flap

Oz

Girig: Birgok tedavi yontemine ragmen, anal fistiil hastaligi onemli bir problemdir. Ozellikle komplike anal fistiillerin cerrahi
tedavisinde yiiksek niiks oranlari bildirilmistir. Bu ¢aliymada rektal ilerletme flepleri ile tedavi edilen karmasik anal fistiil hastalarini
analiz etmek amaglandi.

Yontemler: 2009-2019 yillari arasinda tek cerrah tarafindan rektal ilerleme flep yapilan hastalar bu retrospektif kohort ¢aliymada
incelendi. Demografik veriler, onceki operasyon sayisi, niiks orani ve komplikasyonlar kaydedildi.

Bulgular: Yirmi hastaya (15 erkek ve 5 kadin) rektal ilerleme flep teknigi uygulandi. Dokuz hasta 6nceden birden fazla ameliyat
gegirmisti. Hastalara daha dnce seton, parsiyel fistillektomi ve kiiretaj yapilmusti. Ortalama takip siiresi 31 aydi (3-74). 12 aydan daha
uzun takip siireleri olan 13 hastanm 3'iinde niiks (%23) saptandi, bunlarin hepsi daha once iki kez veya daha fazla ameliyat gegiren
hastalardi.

Sonug: Rektal ilerletme flebi, komplike ve yiiksek transsfinkterik fistiillerin tedavisinde ilk segenek olarak kullanilmamasina ragmen,
6nemini korumaktadir. Deneyimli cerrahlar sfinkter koruyucu yapist nedeniyle bu ydntemi tercih ediyorlar. Caliymamizda, onceki
ameliyatlara bagli olarak diitiniilebilecek %23'lik bir rekiirrens orani ve %35 inkontinans orani analiz edildi.

Anahtar kelimeler: Komplike anal fistiil, Rektal ilerletme flebi
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Introduction

Perianal fistula disease is an ancient disease of which
the gold standard treatment is yet to be found [1]. Diversity of
treatment and differences in practice are indications that the
search continues. Although sphincter sparing therapies have
gained importance with advancing technology, surgery remains
the main treatment. Difficulties persist in the treatment of high
transsphincteric and complicated fistulas [2]. In cases where the
fistula tract is complicatedly related to the sphincter, treating the
disease without damaging the sphincter structure and continence
constitutes a difficult part of perianal fistula treatment. In order
to cope with this situation, the surgeon must know the different
treatment methods and choose the most appropriate one for the
patient. Several methods have been described for the treatment of
high transsphincteric fistulas without damaging the sphincter
mechanism. Rectal advancement flaps are one of the sphincter-
preserving methods based on the closure of the internal fistula
orifice [3]. Other methods such as fibrin glue [4,5], seton [6-8],
collagen plugs [9,10], OTSC® (Over-The-Scope Clip) system
[11,12] have also been described.

In this study, we aimed to share the results of perianal
fistula patients treated with the rectal advancement flap method.

Materials and methods

Patients who were operated by a single surgeon with 10
years of anal fistula surgery experience for perianal fistula
between January 2009 and January 2019 were evaluated
retrospectively from the hospital registry and surgical procedures
were recorded. Among them, patients who underwent rectal
advancement flap procedure were included in the study.
Demographic data, physical examination findings, fistula types
according to preoperative imaging (based on Parks
classification), previous number of operations and methods used,
postoperative complications and recurrences were evaluated
from hospital registry or by telephone.

Surgical technique of rectal mucosal advancement
flap

Preoperative intestinal cleansing was performed to all
patients with 210 ml of sodium dihydrogenphosphate + disodium
hydrogenphosphate enemas, and they were operated after the
administration of a single dose of 1% generation cephalosporin.
An anoscope was placed in the anus in the lithotomy position
and internal orifice was visualized under general or spinal
anesthesia. A probe was advanced through the outer orifice
towards the inner orifice. If probe could not be advanced, the
internal orifice was found by administering oxygenated water
from external orifice. Subsequently, wedge excision was
performed to the mucosa and submucosa of the internal orifice.
The edges of the excised part were released, and the inner orifice
was closed with 2 or 3 sutures. Then, the probe-guided fistula
tract was cored out starting from the external orifice.

Statistical analysis

SPSS (Statistical Package for Social Sciences) 22.0
program was used for statistical analysis. Descriptive data were
expressed by mean, standard deviation, frequency, and median.

Rectal advancement flap
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Results

184 male and 40 female (nyw=224) patients were
operated on for anal fistula, 29 of whom had undergone multiple
surgeries. A total of 260 surgical records were found.
Fistulotomy or fistulectomy were performed in 145 patients due
to low transsphincteric or simple fistulas and one or more setons
were placed in 40 patients.

Twenty patients (15 males and 5 females), all of which
had high transsphincteric fistulas, underwent rectal advancement
flap technique including the mucosa and submucosa, and core
out excision was performed for the part of the fistula outside the
rectum wall. The mean age of the patients was 41.2 (17-71)
years. 9 patients had more than one operation. Two patients had
been operated four times, two patients had been operated three
times and five patients had been operated twice. Seton, partial
fistulectomy and curettage were the most performed techniques
to patients in their previous operations. The mean follow-up
period was 31 months (3-74). Recurrence was detected in 4
patients. Among 13 patients with follow up periods longer than
12 months, 3 patients had recurrences (23%), all of which had
been previously operated twice or more. One patient had
incontinence classified as Wexner incontinence score 2.

Discussion

Perianal fistula is an ancient disease dating back to the
4™ century BC, and a gold standard treatment is yet to be found.
There are few diseases with more treatment options than anal
fistula. According to Parks classification, fistulas can be
suprasphincteric, extrasphincteric, transsphincteric or
intersphincteric [2]. Perianal fistulas can be classified as simple
or complex. Intersphincteric and low transsphincteric fistulas,
which constitute about 90-95% of all fistulas, are simple fistulas
that are easier to treat. Favorable results are obtained with non-
sphincter-sparing  procedures such as fistulotomy and
fistulectomy [13]. If a high transsphincteric fistula is
misdiagnosed as a low transsphincteric fistula during
preoperative evaluation, the wrong surgical method may be
chosen, resulting in inadequate treatment and recurrence.
Complicated fistulas and high fistulas require alternative surgical
procedures with careful evaluation [14]. Many sphincter and anal
continence-sparing methods have been developed for the
treatment of complicated fistulas, and research is still underway
[4-12]. The main sphincter-sparing methods include seton, fibrin
glue application, LIFT, rectal mucosal flap, clip application and
stem cell injections. Each method is presented with high success
rates when first described, after which these rates decrease with
the increasing number of studies. Individual differences in the
implementation of the procedures and differences in patient
preference likely play a role in this decrease.

Flap technique for the treatment of anal fistula was first
described by Noble for the treatment of rectovaginal fistula in
1902, after which Elting and Leird modified this operation to use
it for treating anal fistulas [15,16]. Although it is not used as the
first choice in the treatment of complicated and high
transsphincteric fistulas, it still maintains its importance.
Experienced surgeons prefer this method due to its sphincter-
sparing nature. The basic principle of the operation is based on
the closure of the cavity formed by the excision of the primaryA
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orifice of the fistula with mucosal (mucosa and submucosa),
partial-thickness (with a portion of the mucosa and internal
sphincter fibers) or a full-thickness flap prepared from the
rectum wall. Core out excision or curettage is preferred for the
fistula tract outside the rectum wall [17]. Rectal sleeve flap
advancement is another operation method developed to treat
complicated fistulas which occurred due to radiotherapy or
Crohn’s disease [18]. In the meta-analysis performed by
Balciscueta et al. [16], recurrence rate was reported as 21% (O-
40), and full-thickness flaps had better results. It was determined
that all patients developed some degree of incontinence
correlating with the flap thickness. Core out and curettage
methods did not have any effect on the results.

Approximately half of the patients in our study had
previously undergone multiple operations due to fistula and had
had recurrences. Since flap surgery will not be the right option
when perianal sepsis is present, procedures like Seton may be
considered as preparation for this operation to eliminate sepsis.
Rectal advancement flap should not be preferred in patients in
which the internal orifice cannot be detected. We believe that
rectal advancement flap surgery may be the first choice of
treatment in high transsphincteric complicated fistulas without
perianal sepsis and with one, easily visualized inner orifice. The
lower incontinence rate in our study compared to those in the
literature may be due to the implementation of mucosal flap
technique. Previous and unsuccessful surgical interventions
should be considered among the causes of incontinence.
Recurrence rates in our study were similar with those in the
literature [16,19].

Conclusion

In recurring cases of high transsphincteric fistulas, rectal
advancement flap technique may be preferred as a feasible
method with low complication rates by experienced surgeons.
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Abstract

Aim: Breast cancer is the most commonly diagnosed cancer in women, and mammography and ultrasonography are the most frequently
used diagnostic radiological methods. Although they are highly sensitive, their specificity is low. Angiography can be added as a
standard breast magnetic resonance imaging (MRI) protocol to increase specificity. In this study, we aimed to investigate the
effectiveness of breast vascularity by evaluating the presence of an adjacent vessel sign (AVS) and increased ipsilateral breast
vascularity (11BV) in characterizing breast masses.

Methods: 135 patients with a mean age of 47 years with radiologically or clinically suspicious breast masses underwent breast MRI
before biopsy. The contrast-enhanced three-dimensional MR angiograms of the breasts were investigated for the presence of AVS and
1IBV to characterize suspicious breast masses, and their correlation with histopathological prognostic factors were evaluated.

Results: Patients’ age, tumor size, and the presence of AVS and IIBV were significantly higher in malignant masses than in benign
masses (P<0.001). The sensitivity, specificity, and accuracy of AVS and IIBV in predicting malignant masses from benign ones were
75%, 79.3%, 77% and 56.9%, 90.4% and 72.5%, respectively. In malignant masses, AVS and II1BV were both significantly associated
with ER (P=0.005, P<0.001) and PR expression (P=0.003, P<0.001). We found no relationship between AVS, 1IBV and C-ERBB2
expression (P=0.245 and P=0.085, respectively).

Conclusion: The presence of AVS and 1IBV as determined from contrast-enhanced 3D MR angiograms may be reliable parameters for
further characterizing suspicious breast masses, both of which seem to be related with ER and PR expression.

Keywords: Angiography, Breast, Magnetic resonance imaging

Oz

Amag: Meme kanseri, kadinlarda en sik tan1 alan kanser olup, mamografi ve ultrasonografi en sik kullanilan radyolojik yontemlerdir. Bu
yontemlerin duyarliligi yiiksek olmasina ragmen, oOzgiillikkleri diisiiktiir. Anjiyografi, 6zgiilligii artirmak igin standart bir meme
manyetik rezonans goriintilleme (MRG) protokolii olarak eklenebilir. Bu galigmada amacimiz, komsu damar isareti (KDI) ve artmig
ipsilateral meme vaskiilaritesi (AIMV) igeren meme damarlanmasinin, meme kitlelerini karakterize etmedeki etkinligini arasgtirmak ve
histopatolojik prognostik faktérlerle korelasyonunu ortaya koymaktir.

Yontemler: Mart 2017 - Ocak 2019 tarihleri arasinda radyolojik veya klinik olarak siipheli meme kitleleri olan 135 hastaya (yas araligi:
19-79 y1l, ort. Yas: 47 y1l) biyopsi dncesi meme MRG yapildi. Kontrastli 3D meme MR anjiyografileri, KDI ve AIMV varlig1 agisindan
stipheli meme kitlelerini karakterize etmek i¢in incelendi. Bu bulgular histopatolojik prognostik faktorler ile korele edildi.

Bulgular: Hastalarin yasi, timér boyutu, KDI ve AIMV bulunsi malign kitlelerde benign kitlelere gére anlamli derecede yiiksekti
(P<0,001). KDI %75 duyarlilik, %79,3 6zgiilliik ve %77 dogrulukla, AIMV varhg ise %56,9 duyarlilik, %90,4 6zgiillik ve %72,5
dogrulukla benign kitleleri malign olanlardan ayirt etmistir. Malign kitlelerde KDI ve AIMV, ER (sirasiyla P=0,005, P<0,001) ve PR
ekspresyonuyla (sirastyla P<0,001, P=0,003) iliskiliydi. Ancak ¢aliyjmamizda, KDI, AIMV ile C-ERBB2 ekspresyonu arasinda iligki
saptanmadi (P=0,245 ve P=0,085, sirasiyla).

Sonug: Kontrastli 3D MR anjiyogramlarindan elde edilen KDI ve AIMV varligi, siipheli meme kitlelerinin karakterize edilmesi igin
giivenilir bir yontemdir ve ER ve PR ekspresyonu ile iliskili goriinmektedir.

Anahtar kelimeler: Anjiyografi, Meme, Manyetik rezonans goriintiileme

lesions and evaluating the relationship between prognostic factors. J Surg Med. 2019;3(10):749-753.
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Introduction

Breast cancer is the most commonly diagnosed cancer
in women, and mammography and ultrasonography are the most
commonly used radiological methods [1,2]. Although these
methods have high sensitivity, their specificity is low [3,4]. For
this reason, magnetic resonance imaging (MRI) is an
increasingly applied diagnostic method for the evaluation of
breast masses.

Angiogenesis plays a significant role in the uncontrolled
growth, invasion and metastasis of malignant tumors, similar to
the other major prognostic factors of breast cancer, such as size,
histologic grade, tumor type, and lymph node and distinct
metastasis [5-7]. The contrast enhancement features, including
the kinetic curve and enhancement ratio from the breast MR
images, are related to microvessel density and hypervascularity
[8-10]. Because of the relationship between hypervascularity and
these enhancement features, angiogenesis can be assessed
through breast MRI.

MR angiography can be added as a standard breast MRI
protocol to increase specificity. No additional time is required to
perform dynamic contrast enhanced (DCE) imaging. The
maximum intensity projection (MIP) images are acquired from
post processing the obtained images, and MIP images can
provide useful information for tumor characterization by
visualizing the feeding vascular structures and enhancing the
lesions on the vascular map [11]. The adjacent vessel sign (AVS)
is identified by the existence of one or more vessels in contact
with the breast lesion and can be employed as a marker of tumor
angiogenesis [12-14]. Increased ipsilateral breast vascularity
(1IBV) is described as an increased number of vascular structures
compared with the vascularity of the contralateral normal breast
[15-17].

There are several studies concerning the use of MR
angiography for evaluating breast masses, but few studies
include histopathologic predictors. In this study, we aimed to
determine the diagnostic efficacy of contrast-enhanced MR
angiography for evaluating the presence of an AVS and IIBV to
characterize suspicious breast masses and to investigate the
relationship between the presence of an AVS and IIBV and
histopathologic factors in malignant breast masses.

Materials and methods

Study group

Patients who underwent breast MRI between March
2017 and January 2019 due to suspicious mammographic,
ultrasonographic or clinical findings were retrospectively
determined with a keyword search in our patient database.
Among the 389 patients identified, those with unilateral and
histopathologically diagnosed breast masses were included in our
study. Patients who underwent unilateral mastectomy, had
bilateral breast cancer or a history of radiation therapy were
excluded from the study. Ultimately, 135 patients were included.
This study was approved by the institutional ethics committee
(Approval number 2019.38.19).

Magnetic resonance imaging protocol

All patient examinations were performed with a 1.5 T
device (Aera, Siemens, Erlangen, Germany) with an eight-
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channel breast receiver coil. The patients were placed in the
prone position with their arms beside their bodies during the
examination. A standard breast DCE-MRI protocol was applied
with fat suppression and three-dimensional (3D) T1-weighted
spoiled gradient-echo sequences for all patients. The parameters
were as follows: repetition time (TR)/echo time (TE): 2/4.5, flip
angle: 18°, matrix size: 290 x 320, field of view: 380 x 420 mm,
and slice thickness. 1.5 mm. First, one unenhanced pre-contrast
image was obtained. Then, a single dose of 0.1 mmol/kg body
weight gadobutrol (Gadovist, Bayer Schering Pharma) was
administered intravenously at a rate of 2 mL/s, followed by a 20-
mL saline flush, and six postcontrast axial 3D data sets were
obtained within 56 seconds each. The MR angiogram images
were obtained by subtracting the contrast-enhanced images from
the unenhanced images, on which MIP reconstruction was
performed.

Analysis of the magnetic resonance imaging

The MR images of the patients were evaluated together
by two radiologists (A.K. with 8 years of experience and M.K.
with 7 years of experience) at a workstation (Syngo, Siemens
Healthcare) to reach a consensus. The radiologists were blinded
to histopathologic outcomes. After identifying the suspicious
index lesion on the sonograph or the mammograph, the longest
diameter of the identified lesion was measured on the DCE-MR
images. The largest tumor was evaluated for multifocality or
multicentricity. The vascularity of the lesion and breast were
evaluated with free windowing rotation.

Based on the description of Sardanelli et al. [11], we
identified the following four vascularity grades for both breasts:
Absent (no 3-cm-long and 2-mm-wide vessels), low (one 3-cm-
long and 2-mm-wide vessel), moderate (two to four 3-cm-long
and 2-mm-wide vessels), and marked (more than four 3-cm-long
and 2-mm-wide vessels). 1BV was defined as the breast lesion
showing at least two more vessels than the contralateral normal
breast. The AVS was defined as the presence of a vessel entering
or contacting the enhanced lesion on MIP images.

Regarding the histopathologic features, estrogen
receptor (ER) and progesterone receptor (PR) expression were
categorized as negative when the immunoreactive cells were
equal to or less than 10% positive. C-ERBB2 expression was
scored between 0 and 3. Accordingly, a score less than 3 was
classified as negative, and a score of 3 was classified as positive.

Statistical analysis

All data analyses were performed with MedCalc
statistical software version 16.8 (MedCalc Software bvba,
Ostend, Belgium) and SPSS 13.0 software (SPSS Inc., Chicago,
IL, USA). Descriptive statistics, including the means and ranges,
were calculated for age, tumor size, and mean number of vessels
of both breasts for benign and malignant breast tumors. Normal
distributions were verified using the Kolmogorov-Smirnov test.
The Mann-Whitney U test was used to analyze the mean number
of vessels, and student's t-tests was used to analyze age and
tumor size. Chi-square test was used to examine the differences
in AVS and IIBV positivity for benign and malignant breast
tumors. The sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and accuracy of AVS
and 1IBV were calculated. To determine the effect of tumor size
on the diagnostic performance of AVS and IIBV, the lesions
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were classified into two groups: Those equal to or smaller than 2
cm and those larger than 2 cm. Chi-square test was used for the
evaluation of the relationships between AVS, IIBV positivity and
ER, PR and C-ERBB2 expression. P-value of less than 0.05
indicated statistical significance.

Results

Among 135 suspicious breast masses, 72 (53.3%) were
malignant and 63 (46.7%) were benign. Malign histopathological
diagnoses included 58 invasive ductal carcinomas (IDCs), 7
invasive lobular carcinomas (ILCs), 4 papillary carcinomas, 2
mucinous carcinomas and 1 ductal carcinoma in situ. Benign
masses included 32 fibroadenomas, 11 fibrocystic changes, 9
sclerosing adenoses, 4 papillomas, 3 mastitises, 2 phyllodes
tumors, and 2 lesions with other benign histopathologies. Among
all masses, 10 (7.4%) were classified as Breast Imaging
Reporting and Data System (BI-RADS) 3, 63 (46.6%) as BI-
RADS 4 and 52 (45.9%) as BI-RADS 5. Biopsies were
performed for BI-RADS 3 masses either because of clinically
suspicious findings or patient preferences.

Patient age, tumor size, the mean number of vessels in
the ipsilateral and contralateral breast, presence of AVS and
1IBV, and ER, PR and C-ERBB2 expression in the benign and
malignant tumors are presented in Table 1. The mean patient age
was 42 years (range 19-65) and 51 years (range 25-79) for the
benign and malignant groups, respectively (P<0.001). The
malignant masses had more vessels that were longer than 3 cm
and wider than 2 mm than the benign masses in the ipsilateral
breast (P<0.001). However, there were no significant differences
in the mean number of vessels between benign and malignant
masses in the contralateral breast (P=0.199). The prevalence of
AVS and IIBV positivity were significantly higher in malignant
masses (P<0.001) (Figure 1, 2). The diagnostic performances of
the AVS and IIBV are presented in Table 2. AVS and IIBV
distinguished benign masses from malignant ones with 75.0%
sensitivity, 79.3% specificity, and 77.0% accuracy and 56.9%
sensitivity, 90.4% specificity, and 72.5% accuracy, respectively.
When the masses were stratified into two groups according to
size, it was found that sensitivity of AVS and IIBV was lower
and specificity was higher in the small lesion group.

Among 72 malignant masses, 48 (66.6%), 52 (72.2%)
and 31 (43.0%) masses were positive for ER, PR and C-ERBB2
expression, respectively (Table 3). AVS and 1IBV were
significantly associated with ER (P=0.005, P<0.001) and PR
expression (P=0.003, P<0.001), and not associated with C-
ERBB?2 expression (P=0.245 and P=0.085, respectively).

Table 1: The comparison of age, mass size, number of vessels in ipsilateral and contralateral
breasts and presence of adjacent vessel sign and increased ipsilateral breast vascularity
between benign and malignant breast masses

Benign Malignant P-value
Number 63 72
Age (years) 42.3(9.8) 51.9(11.2) <0.001
MS (mm) 21.7 (10.8) 24.1(9.8) <0.001
NVIB 1.12 (1.33) 2.88 (1.35) <0.001
NVCB 1.01 (0.87) 1.05 (0.82) 0.459
Presence of AVS <0.001
Present 13 54
Absent 50 18
Presence of 1BV <0.001
Present 6 41
Absent 57 31

Results are presented as number, mean (standard deviation), MS: Mass Size, NVIB: Number of vessels in
ipsilateral breast, NVCB: Number of vessels in contralateral breast, AVS: adjacent vessel sign, 1BV:
increased ipsilateral breast vascularity, VValues are mean values + SD, P-value: significance level for all pairs
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Table 2: Diagnostic performances of the adjacent vessel sign, increased ipsilateral breast
vascularity

Sensitivity ~ Specificity =~ PPV NPV Accuracy
(%) (%) (%) (%) (%)
AVS (n=135) 75.0 79.3 80.5 735 77.0
1BV (n=135) 56.9 90.4 87.2 64.7 725
Mass size <2cm (n=64)
AVS 42.8 94.4 85.7 68.0 71.8
1BV 42.8 100.0 100.0  69.2 75.0
Mass size >2cm (n=71)
AVS 95.4 59.2 79.2 88.8 81.6
1BV 65.9 7.7 82.8 58.3 70.4

AVS: adjacent vessel sign, I1BV: increased ipsilateral breast vascularity, PPV: positive predictive value,
NPV: negative predictive value

Table 3: Relationship between adjacent vessel sign, increased ipsilateral breast vascularity
and histopathological predictors

ER PR C-ERBB2
Negative Positive Negative Positive Negative  Positive
(n=24) (n=48) (n=20) (n=52) (n=41) (n=31)
AVS
Present 13 41 10 44 29 25
Absent 11 7 10 8 12 6
P-value 0.005 0.003 0.248
1BV
Present 4 37 4 37 20 21
Absent 20 11 16 15 21 10
P-value <0.001 <0.001 0.085

ER: estrogen receptor, PR: progesterone receptor, AVS: adjacent vessel sign, IIBV: increased ipsilateral
breast vascularity, P-value: significance level for all pairs

Roa®/iY
Figure 1: 43-year-old woman with invasive ductal carcinoma of right breast. Maximum-
intensity-projection image shows presence of adjacent vessel sign (arrows) and increased

ipsilateral breast vascularity.

-

Figure 2: 27-year old woman with mastitis of right breast. Maximume-intensity-projection
image represents false-positive findings for adjacent vessel sign (arrows) and increased
ipsilateral breast vascularity.

Discussion

To grow and metastasize, tumor tissue requires nutrients
and oxygen supplied by blood vessels with angiogenesis.
Although physiological angiogenesis plays a significant role in
embryo development, wound healing, and collateral vessel
formation and abnormal angiogenesis in growing cancer tissue is
related to active endothelial cells that release many angiogenic
proteins [18]. The increased vascularity in breast cancer can be
evaluated with Doppler ultrasound, positron emission
tomography (PET) and MR angiograms [12,19,20].

MR angiography of the breast has been added to
standard breast MRI to increase specificity when DCE images
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are obtained. The obtained MIP images can provide a vascular
map of the breast and the location of the enhanced masses.
Additionally, arteries and veins of the breast and internal
mammary vessels can be assessed for symmetry and the overall
number of vessels.

Gadobutrol, gadobenate dimeglumine and gadopentetate
dimeglumine are the main contrast agents for angiographic
imaging. Herborn et al. [21] reported that gadobutrol and
gadobenate dimeglumine showed better signal-to-noise and
contrast-to-noise than gadopentetate dimeglumine. We used
gadobutrol for vascular mapping of the breast from the DCE
images in our study.

Several studies have investigated the relationship
between asymmetrically increased vascularization and ipsilateral
breast cancer and to reveal a strong association [11-16,22-25]. In
these studies, the sensitivity and specificity of the AVS and IIBV
for detecting breast cancer were quite different [11-16,22-25].
The sensitivity and specificity of AVS and 1IBV were reported in
the range of 68-92% and 57—-100%, respectively. Consistent with
these results, in our study, we obtained sensitivities of 75% and
56.9%, specificities of 79.9% and 90.4% and accuracies of 77%
and 72.5% for AVS and 1IBV, respectively. We also found that
the AVS had a significantly higher degree of accuracy than 1BV
in characterizing breast lesions. However, vascular evaluation
alone was not sufficient for performing the isolation technique to
characterize  suspicious breast masses. The diagnostic
performance of standard breast MRI can be enhanced with the
addition of the AVS and IIBV to facilitate morphologic and
dynamic analyses.

Mussurakis et al. [26] showed that the periphery of
masses had greater diagnostic value than the central portion, and
carcinomas revealed higher peripheral enhancement than benign
masses. AVS may be related to neoangiogenesis and the higher
microvessel density of the periphery of the lesion. We also
investigated the relationship between the AVS and prognostic
factors, including hormone expression, and found that AVS was
significantly associated with ER and PR expression, but not with
C-ERBB2 expression. Dietzel et al. [14] and Han et al. [27]
reported that AVS was significantly associated with all
histopathologic predictors of ER, PR and C-ERBB2 expression.
However, AVS is a highly subjective parameter in terms of
interpretation, and no criterion exists for the evaluation of the
number and size of vessels in contact with the suspicious lesions.
The vascularity of both breasts can be evaluated with MR
angiograms, and 1IBV is reportedly related to ipsilateral invasive
breast cancer, multifocality and axillary lymph node metastasis
[16].

In our study, the malignant masses had a significantly
larger mean mass than the benign masses. When the masses were
grouped according to size, the small masses showed decreased
sensitivity and increased specificity compared to the large
masses. These changes suggest that there may be a positive
correlation between tumor size, AVS and IIBV. Additionally,
Kul et al. [12] revealed sensitivity increased and specificity
decreased with increasing lesion size, which may be due to
angiogenic stimulation, increased metabolic demand and
decreased flow resistance. Malignant breast masses are believed
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to induce angiogenesis for invasion, uncontrolled growth, and
metastasis [5,6].

None of the fibroadenomas, except for five, were AVS-
positive in our study. Similar to malignant masses,
fibroadenomas can show higher degrees of vascularity with
increased size. Although fibroadenomas are usually detected by
ultrasound, a vascularity evaluation might be useful for
differentiating a fibroadenoma from a well-marginated breast
cancer.

There were three patients with mastitis in whom
malignancy was suspected in our study. We found that all lesions
with mastitis were positive for an AVS and [IBV. Breast
inflammation is related to the angiogenic process, and mastitis
can stimulate vascular structures to increase in both number and
size [28]. For this reason, vascular evaluations with MR
angiography may lead to false positive findings for inflammatory
lesions.

None of the 11 fibrocystic changes had AVS or IIBV in
our study. The ultrasound images of the cystic changes may vary
with morphological changes. AVS and 1IBV may be helpful in
discriminating lesions with fibrocystic changes from malignant
masses.

We detected eight papillary lesions, including four
papillary carcinomas and four papillomas. We revealed that all
papillary carcinomas, except for one, and three papillomas had
an AVS. In total, two papillary carcinomas and papillomas had
IIBV. Both benign and malignant papillary lesions can show
high vascularity, so the AVS and IIBV have limited efficacy in
characterizing papillary lesions.

Limitations

This study has several limitations. First, we evaluated
the MRI images based on a consensus and did not take into
consideration the inter- and intraobserver variability. Second, the
sample sizes were also relatively small for subtypes of benign
and malignant masses. Further prospective studies with large
sample sizes are required to clarify the effectiveness of these
methods and the relationship between various prognostic factors.
Third, we only evaluated contrast-enhanced lesions, so our
results cannot be applied to all lesions. Fourth, we did not
evaluate other prognostic factors such as lymph node
involvement, distant metastasis, or follow-up results.

Conclusion

Breast vascularity can be evaluated with MR
angiograms obtained from DCE images without the need for
additional acquisition time. MR angiography might increase the
specificity of breast MRI and become a reliable method of
further characterizing suspicious breast masses. In addition, AVS
and 1BV both seem to be related with ER and PR expression.
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Abstract

Aim: Respiratory syncytial virus (RSV) is the most common agent of respiratory tract infections (RTIs) in the early stages of life. This
study aimed to investigate RSV A/B in children with RTIs by multiplex Polymerase Chain Reaction (PCR) and evaluate the distribution
of RSV among age groups, concurrent co-infections, and features of its seasonal distribution.

Methods: Zero to eighteen-year-old patients whose nasopharyngeal swab samples were analyzed with the pre-diagnosis of RTI between
April 2015 - March 2018 were included in this cross-sectional study. RSV A/B and other viruses of the respiratory panel were
investigated with the multiplex real-time PCR method.

Results: Median age of 2707 patients was 1 (age range: 0-18) and 57.4% (1554) of them were male. RSV positivity was found in 14.4%
(390). Prevalence of RSV in females and males were 13.6% and 15.5% respectively (P=0.16). The highest RSV rate was 18.1% in those
younger than one year. Mixed infection factors were found in 5.4%, the most common ones being RSV and human rhinovirus (1.8%).
RSV was mostly seen in December, followed by January and February (P<0.001).

Conclusion: RSV was found in 14.4% of the pediatric patients with RTI. We found that RSV was more common under the age of 1. In
this study, we determined that RSV was commonly seen in winter. Early diagnosis of RSV with real-time PCR plays a crucial role in the
prevention of unnecessary use of antibiotics and nosocomial infections. It may also help to implement an effective approach to the
prevention, control, and treatment of RTIs during winter when the incidence increases.

Keywords: Respiratory syncytial virus, Real-time PCR, Respiratory tract infection

Oz

Amag: Respiratuvar sinsityal virus (RSV), yasamn ilk yillarinda solunum yolu enfeksiyonlarinin (SYE) en sik etkenidir. Bu ¢aligmada
SYE olan ¢ocuklarda RSV A/B’nin multipleks polimeraz zincir reaksiyonu (PCR) ile arastirilmasi, yas gruplari arasinda RSV dagilimi,
eslik eden koenfeksiyonlar ve mevsimsel dagilim 6zelliklerini degerlendirmeyi amagladik.

Yontemler: Bu ¢aligma gapraz kesitsel olarak planlanmustir. Calismaya Nisan 2015 — Mart 2018 tarihleri arasinda, 0-18 yas arasinda
SYE 6n tamst ile gonderilen nazofaringeal siiriintii 6rnekleri dahil edildi. Orneklerden niikleik asit ekstraksiyon islemi, EZ1 Virus Mini
Kit V 2.0 (Qiagen, Almanya) ile EZ1 Advanced XL (Qiagen, Almanya) cihazinda yapildi. RSV A/B ve solunum paneline ait diger
viruslar, FTD Respiratory pathogens 21 (Fast-Track Diagnostics, Luxembourg) kiti kullanilarak multipleks real-time PCR yontemi ile
arastirildi.

Bulgular: Yas araligi 0-18 olan 2707 hastanin medyan yas1 1 idi ve %57,4’1i (1554) erkekti. RSV pozitifligi %14,4’iinde (390) tespit
edildi. Kiz ve erkeklerde RSV siklig1 sirasiyla %13,6 ve %15,5 idi (P=0,16). En yiiksek RSV orami <1 yas grubunda %18,1 idi
(P<0,001). Mikst etken ile enfeksiyonu %35,4’tinde saptandi. En fazla RSV ve HRV (%1,8) birlikteligi goriildii. RSV en sik Aralik
(%27,9), ardindan Ocak ve Subat ayinda saptandi (P<0,001).

Sonug: SYE olan pediatrik hastalarin %14,4’tinde RSV saptadik. RSV’nin 1 yas altinda daha yaygin oldugu tespit ettik. Bu ¢aligmada,
RSV'nin kis mevsiminde sik goriilen bir patojen oldugunu belirledik. Real-time PCR ile RSV tanisinin erken konulmasi, gereksiz
antibiyotik kullaniminin ve nozokomiyal enfeksiyonlarin 6nlenmesi agisindan onem tasimaktadir. Ayrica, insidansin arttig1 kis mevsimi
boyunca SYE’lerin 6nlenmesi, kontrolii ve tedavisi i¢in etkili bir yaklagimin uygulanmasina yardime1 olabilecektir.

Anahtar kelimeler: Respiratuvar sinsityal virus, Real-time PCR, Solunum yolu enfeksiyonu

infection by real-time polymerase chain reaction. J Surg Med. 2019;3(10):754-758.
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Introduction

Respiratory syncytial virus (RSV) is an enveloped,
negative-stranded RNA virus of the Pneumoviridae family [1].
RSV is known as an important respiratory tract pathogen since it
was isolated from infected children in 1957 [2,3], which affects
all age groups. Virus transmission occurs through contact with
infected persons or contaminated materials through the eye, nose
or mouth mucosa. Inhaled fomites may be the cause of infection,
which is generally limited to the upper respiratory tract [4].
However, it may also evolve into a serious lower respiratory tract
infection (RTI). RSV constitutes the most common cause of
pneumonia and bronchiolitis in children [5]. Sixty-seventy
percent of the children under the age of 1 and almost all children
under the age of 2 are affected by this virus [6]. RSV is
associated with recurrent wheezing and pediatric asthma [7].

According to the data of 2015, it is estimated that RSV
is responsible for 33.1 million lower RTI attacks, 3.2 million
admissions to hospital and 118.200 deaths under the age of 5
around the world [8]. Although it is reported that the rate of RSV
infection is higher in pediatric patients, some life-threatening
infections may be seen in healthy children and the elderly,
especially over the age of 65 [9]. Comorbid conditions such as
congenital heart disease, chronic lung disease, Down syndrome,
premature birth, cystic fibrosis and immune deficiency may
increase morbidity and mortality [8,10-12]. RSV infection may
cause more serious symptoms in cases of bacterial infection and
superinfection [13]. Factors such as low education, decreased
family income, and residing in crowded environments increase
the probability of the transmission of RSV infection. It is
concluded that there is a strong relationship between RSV
infection and seasonal changes [14]. The prevalence of the
infection differs according to geographical location, climate
changes, genetic disposition, socioeconomic factors and regional
virus strains [15].

In this study, a retrospective epidemiological analysis
was performed to determine the prevalence of RSV in the age
group of 0-18, outpatients and inpatients, its seasonal distribution
and its peak season as well as the frequency of concurrent co-
infections.

Materials and methods

Zero to eighteen-year-old patients  whose
nasopharyngeal swab samples were analyzed with the pre-
diagnosis of RTI between April 2015 and March 2018 in the
Medical Microbiology department were included in this cross-
sectional study. RSV and other viruses of the respiratory panel
such as Adenovirus, Bocavirus, Coronavirus 229E, Coronavirus
HKU1, Coronavirus NL63, Coronavirus OC43, Enterovirus,
Human metapneumovirus A/B, Influenza A, Influenza A
(H1NZ1), Influenza B, Parainfluenza 1-4, Parechovirus, and RSV
AJB were investigated with multiplex real-time PCR using FTD
Respiratory pathogens 21 (Fast-Track Diagnostics, Luxembourg)
kit in nasopharyngeal swab samples sent to the Virology
Laboratory. Samples, which were transported under appropriate
conditions for the microbiology laboratory, were stored at +4°C
until analysis. Viral genome extraction was performed by Qiagen
EZ1 Virus Mini Kit v2.0 (Qiagen, Germany). The product

Investigation of respiratory syncytial virus in children
V'S

JOSAM ¢

obtained after the extraction underwent an amplification process
in Rotor Gene Q Real-Time PCR device (Qiagen, Hilden,
Germany).

This study was performed with the approval of the Non-
Interventional Clinical Research Ethical Committee of Istanbul
University (reference number: 2018/08/662).

Statistical analysis

SPSS 25 (SPSS Inc, Chicago, IL, USA) package
program was used for statistical evaluation of the data.
Continuous data were given as mean (standard deviation), and
categorical data were given as number and percentage. Visual
properties (histogram and probability graphs) and Kolmogorov-
Smirnov test were used for normal distribution of variables.
Student’s T test or Mann-Whitney U test were used to compare
the variables. Qualitative variables were compared using Pearson
Chi-Square or Fisher exact tests. A P-value of <0.05 was
considered statistically significant.

Results

A total of 2707 respiratory tract samples were obtained
from 1863 (68.8%) outpatients and 844 (31.2%) inpatients.
Median age of the pediatric patients in this study was 1 (age
range: 0-18). One thousand, five hundred and fifty-two (57.3%)
were males and 1155 (42.7%) were females. 390 out of 2707
pediatric patient samples (14.4%) were RSV positive. The
prevalence of RSV in females and males were 13.6% (211) and
15.5% (179) respectively (P=0.16). Median age of the patients
with RSV infection was 1. The highest rate of RSV was seen in
patients under the age of 1, which was statistically significant
(P<0.001).

Single infection with RSV was found in 9.1%
(244/2707) of the patients and multiple factors with identified in
5.4% (146/2707). The rate of single and concurrent RSV
infections were 8.8% (31/352) and 2.8% (10/352), respectively,
in the age group of 6-10 years. The difference between the two
was statistically significant (P=0.04) (Figure 1). Human
rhinovirus (HRV) was the most commonly found pathogen
concurrent with RSV (P<0.001) (Table 1). HRV was isolated in
59 of RSV-positive  respiratory  samples,  human
metapneumovirus was isolated in 16 and HBoV, in 15 samples.
Parechovirus was not found in any RSV-positive patients (Table
2).

Among outpatients and inpatients, the rates of single
infection with RSV were 8.7% (162/1863) and 9.8% (83/844)
respectively, while the rates of concurrent infection were 5.8%
(108/1863) and 4.4% (37/844) respectively (P=0.22) (Table 2).
The most common multiple infection factor in RSV-positive
respiratory samples was HRV (15.1%) (P=0.12) (Table 2, Figure
2).

Forty-one out of 120 inpatients had a comorbid disease,
10 of which were diagnosed with lower RTI1 (bronchiolitis and
pneumonia). The most common comorbid diseases in patients
with RSV infection were congenital metabolic diseases, renal
diseases, hematologic malignancy and neurological disorders
(Table 3).

When the distribution of RSV positivity according to
the months was evaluated, it was found that RSV was mostly
seen in December (27.9%), followed by January (21.3%) and
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February (17.2%) (P<0.001). The lowest positivity rates were
detected in July (0.8%) and August (1.4%) (Figure 3). Multiple
infections with RSV were mostly seen in January (9.9%) and

December (9.8%) (P<0.001).
Table 1: Demographic and laboratory features of the patients
% (n) P-value
RSV positive patients Total 14.4 (390/2707)
Male 13.6 (211/1552) 0.16
Age (median) 1(range=0-18)
Single infection 9.1 (244/2707) 0.29
Multiple infection 5.4 (146/2707)
Double pathogens RSV+HRV 1.8 (50) <0.001
RSV+EV 0.04 (1)
RSV+HBoV 0.3 (8)
RSV+HCoV-229E 0.2 (6)
RSV+HCoV-HKU1 0.2 (6)
RSV+HCoV-NL63 0.04 (1)
RSV+HCoV-0C43 0.1(2)
RSV+hMPV 0.5 (14)
RSV+ADV 0.2 (5)
RSV+INF A 0.5 (13)
RSV+INF A HIN1 0.4 (11)
RSV+INF B 0.1(3)
RSV+PIV-1 0.1(2
RSV+PIV-2 0.04 (1)
RSV+PIV-3 0.1(2
RSV+PIV-4 0.1(2
Triple and four RSV+ADV+EV 0.1(2)
pathogens RSV+ADV+hMPV 0.04 (1)
RSV+ADV+INF-A HIN1 0.04 (1)
RSV+HBoV+hMPV 0.04 (1)
RSV+HBOV+INF-A 0.1(2
HIN1
RSV+ADV+HCoV-229E 0.04 (1)
RSV+HCoV- 0.04 (1)
NL63+HCoV-229E
RSV+HCoV-— 0.04 (1)
HKU1+PIV-4
RSV+HRV+HCoV— 0.1(2
HKU1
RSV+HRV+ADV 0.04 (1)
RSV+HRV+EV 0.04 (1)
RSV+HRV+HboV 0.1 (4)
RSV+HRV+HCoV-229E 0.04 (1)
RSV+INF-A+HCoV- 0.04 (1)

HKU1+PIV-4

HRV: human rhinovirus; INF-A: influenza A virus; HIN1: pandemic influenza A HIN1 virus; hMPV:

human metapneumovirus; HBoV: human bocavirus; HCoV: human coronavirus; PIV: parainfluenza virus

ADV: adenovirus

Table 2: Distribution of multiple infections detected with Respiratory syncytial virus (RSV)
positive samples in outpatients and inpatients

Infection Outpatient n (%) Inpatient n (%) P-value
1863 844
Single infection 162 (8.7) 83(9.8) 0.22
Multiple infection 108 (5.8) 37 (4.4
Human rhinovirus 40 (2.1) 19 (2.3) 0.80
Human metapneumovirus 11 (0.6) 5(0.6) 1.00
Human Bocavirus 11 (0.6) 4(0.5) 1.00
Influenza virus type A HIN1 11 (0.6) 3(0.4) 0.56
Influenza virus type A 10 (0.5) 4(0.5) 1.00
Adenovirus 9(0.5) 2(0.2) 0.52
Coronavirus-HKU1 8(0.4) 2(0.2) 0.73
Coronavirus-229E 7(0.4) 1(0.1) 0.44
Coronavirus-OC43 3(0.2) 1(0.1) 1.00
Parainfluenza virus type 4 2(0.1) 2(0.2) 0.59
Influenza virus type B 3(0.2) 0(0) 0.56
Coronavirus- NL63 1(0.1) 1(0.1) 0.52
Enterovirus 2(0.1) 0(0) 1.00
Parainfluenza virus type 1 2(0.1) 0 (0) 1.00
Parainfluenza virus type 3 2(0.1) 0 (0) 1.00
Parainfluenza virus type 2 1(0.1) 0(0) 1.00
Parechovirus 0(0) 0(0) -

Table 3: Distribution of comorbid diseases in RSV-positive inpatients (n=43)
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Figure 1: Distribution of single-infection (RSV) and multiple-infections according to the age
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Figure 2: Distribution of co-infections in RSV-positive samples (number) (HRV: human
rhinovirus, hMPV: human metapneumovirus, HBoV: human bocavirus, INF: influenza,
ADV: adenovirus, HCoV: human coronavirus, PIV: parainfluenza virus, EV: enterovirus,
HPeV: human parechovirus)
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Figure 3: Distribution of human RSV according to the months
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Asymptomatic infection is more commonly seen in adults and
may contribute to the spread of the infection [29]. In our study,
we did not find any difference between genders in terms of
positivity rates of RSV infection.

Table 4: Characteristics of RSV infections in patients in Turkey

Location Viral Age Respiratory Prevalence  Years References
etiology % tract infection (RSV)

Aegean region
1zmir 41.8 0-10 years Lower 61 2009-2010 Akgal1 S. et al. [22]
|zmir 75 <24 months  Lower 76.24 2013-2016 Gokee S. et al. [23]
Central Anatolia
Ankarat 25/39 20-67 Upper/ Lower 32 2013 AtillaE. etal. [19]
Ankaraj 51.8 90.4+63.1 Upper/ Lower 17/86 2012-2014 Aldemir Kocabas B. et

months al. [20]
Konya 58.2 0-18 Acute $17.8,27.9  2013-2015 Tiiziiner U. et al. [21]
Marmara region
Istanbul 85* All age Upper 135 2005-2006 Uniivar E. etal. [16]

0-5 50

6-23 13

24-59 27

=60 0
Istanbul 78.6 2-16 years Upper/ Lower 13-9.2 2013-2014 Aktiirk H. et al. [17]
Sakarya 1-24 months ~ Lower 63 2018 Karakoyun M. et al. [18]
In this study 0-18 years Upper/Lower 144 2015-2018
(Istanbul)

*Acute upper respiratory tract infections, tAdult recipients of allogeneic hematopoietic stem cell
transplantation (Allo-HSCT) upper and lower respiratory tract infections, {The pediatric hematology and
oncology department, ¢ RSV-A, RSV-B respectively

The incidence of RSV differs according to the
geographical regions and seasonal differences around the world.
In mild climates, it is significantly more common in winter and
spring. RSV outbreaks are very rare between June and
September [30]. It causes outbreaks in the northern hemisphere
between November and April and in southern hemisphere
between March and October [31,32]. In the studies conducted in
tropical regions, it is asserted that high humidity and year-round
high temperatures allow air-borne transmission via droplet nuclei
throughout the year [33]. In this study, we found that the highest
and lowest rates of RSV positivity occurred between December-
February and July-August, respectively. In a study in which the
seasonal distribution of RTIs in Izmir in Aegean Region was
investigated, the respiratory viruses were mostly isolated in
winter (44.4%) and least during the summer (8.3%). Similarly,
multiple infection factors were mostly seen in winter (46.9%)
and least during the summer (8.8%) [34]. RSV was mostly found
in Autumn (40%) and least during summer in children pre-
diagnosed with RTI under the age of 5 in Konya, the Central
Anatolia Region [10,35]. It was found that average RSV season
began in early December and continued until early April in 15
European countries [36].

RSV infection is more severe in patients with a
comorbid disease. Groups at the highest risk are children and the
elderly with suppressed immune systems or cellular
immunodeficiency. Low socioeconomic condition, malnutrition
and some environmental factors such as crowded residential
conditions and indoor air pollution may also lead to the
development of more severe disease [37,38]. Prematurity,
congenital heart diseases, congenital lung anomalies, cystic
fibrosis, pulmonary malformations, and neurogenic disorders
render children more prone to severe RSV disease [37]. In this
study, the comorbid diseases in inpatients with RSV infection
were mostly congenital metabolic diseases, renal diseases,
hematologic malignancies, and neurological disorders.

Limitations

The retrospective nature of this study was the primary
limitation, which made it impossible to distinguish the upper and
lower RTIs due to the fact that no such records existed in the
hospital registry.
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Conclusion

RSV positivity was found in 14.4% of the samples of
pediatric patients in the age group of 0-18 years. Consistent with
the literature, we found that RSV was more common under the
age of 1. We also found that RSV was a pathogen mostly seen in
winter. Early diagnosis of RSV with real-time PCR is crucial in
terms of the prevention of unnecessary use of antibiotics and
nosocomial infections, as it allows timely intervention to control
the spread of the disease. Further epidemiological studies are
needed.
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Yozgat, Turkey Ultrasonography (USG) has often been used recently in airway evaluation of all patient groups. The aim of this study was to investigate
' the effect of weight gain beyond physiological limits on the measurement of the distance of the skin-to epiglottis (DSE) with USG.
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Amag: Obstetrik anestezide zor havayolu riski yiiksektir. Fizyolojik sinirlarin iizerinde kilo artis1 ile bu risk daha da artmaktadir. Son
yillarda biitiin hasta gruplarinda havayolu degerlendirilmesinde ultrasonografi siklikla kullanilmaktadir. Bu ¢aliymada gebelerde
fizyolojik sinirlarin tizerindeki kilo artiginin ultrasonografi ile cilt epiglot mesafesi 6l¢iimiine etkisinin arastirilmas1 amaglanmistir.
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isimlendirilen (n:25) toplam 50 gebe ¢alismaya alinmustir. Radyoloji klinigine gebelikle ilgili rutin USG kontrolii i¢in bagvuran gebelere
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Introduction

The risk of difficult airway is high in obstetric
anesthesia [1]. The most important cause of maternal morbidity
and mortality related to anesthesia is difficulty in intubation. The
0Xxygen reserves in pregnant patients are reduced, which makes it
necessary to take precautions by estimating difficult airway
preoperatively [1]. The recent Obstetric Anesthetists’
Association/Difficult Airway Society Guidelines emphasize that
an airway assessment should be performed before induction of
general anesthesia [2]. This evaluation should be made not only
to decrease difficult intubation, but also to evaluate the
possibility of difficult mask ventilation and the difficulty of
placement of the supraglottic airway device [2].

The dramatically increasing rate of obesity in the
general population also extends to women of reproductive age.
The anesthesiologist must be prepared to customize a
perioperative plan to take care of these patients in the operating
rooms [3]. Obesity increases the risk for cesarean delivery
significantly and anesthesiologists are increasingly faced with
morbidly obese patients. Several studies have reported that
obesity was a major risk factor for maternal mortality. Obesity
and its associated comorbidities, including obstructive sleep
apnea, right wventricular failure, cardiomyopathy, diabetes
mellitus, hypertension, and thromboembolic disease pose
anesthetic challenges with failed intubation and aspiration
representing the cause of death in most cases [4,5].

Airway ultrasonography (USG) is a simple, safe and
noninvasive technique that can provide images of the concealed
upper airway from the uvula to the glottis [6,7]. The
engorgement of the oropharyngeal mucosa leads to an increase in
Mallampati score, which this causes difficulties in intubation [8].
In addition to these factors, weight gain above the physiological
limits may cause differences in airway evaluation with USG.
Pinto et al. [9] reported that measuring the distance of the skin-to
epiglottis (DSE) was a bedside test that could be used to estimate
difficult laryngoscopy, and a cutoff value of 27.5mm provided an
accuracy, sensitivity and specificity of 74.3%, 64.7% and 77.1%,
respectively.

The aim of this study was to investigate the effect of
weight gain above the physiological limits on the measurement
of the skin to epiglottis distance with USG, a non-invasive
technique which can be used daily to evaluate the obese pregnant
individuals’ airways.

Materials and methods

Approval for the study was granted by the Institutional
Ethics  Committee  (Decision  number:  2017-KAEK-
189 _2018.02.27_08).

50 pregnant women aged between 20-40 years, half of
which had gained weight within physiological limits during
pregnancy (<15kg) (Group 1) and the other half whose weight
gain was equal to or greater than 15 kilograms (Group 2) were
included in this study [10].

The patients were selected from those who were
referred to the Radiology Clinic for routine antenatal
ultrasonographic examination during the first and third trimesters
and whose DSE were measured with neck ultrasonography. The
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measurements were labelled as “a” and “b” for the first and third
trimesters.  Mallampati  evaluation was made during
ultrasonographic measurements in all pregnant patients by an
anesthesiologist blinded to the study.

Sonographic evaluation

DSE measurements were performed by the same
radiologist blinded to the study, using a Ge-Health Care Logiq
S7 device with a 10-13-MHz linear transducer. Patients were
placed supine with their head and neck in a neutral position.
Until the epiglottis was visible through the thyrohyoid membrane
as a curvilinear hypoechoic structure, the airway was
systematically imaged along its course using the linear
transducer oriented transversely across the anterior surface of the
neck. Swallowing facilitated identification of the epiglottis as a
discrete mobile structure. The borders of the epiglottis were
delineated by the brighter linear air-mucosa (A-M) interface
(posterior) and pre-epiglottic space (anterior). DSE values were
calculated with three measurements (central axis and the left -
right extremities of the epiglottis) obtained from each patient and
the mean value was used in the analysis [9].

Statistical analysis

Data obtained in the study were analyzed with SPSS
v25.0 software. Conformity of the data to normal distribution
was assessed with the Kolmogorov-Smirnov test, which showed
that the data were non-normally distributed. Mann Whitney U-
test was used for comparisons between the groups, and Wilcoxon
Signed Ranks test was used for repeated measurements.
Relationships between variables were evaluated with Spearman’s
rho correlation test. P<0.05 was considered statistically
significant.

Power analysis was performed with G*Power 3.1.9.2
software. The power of this data was calculated as 1-$=0.82 with
n,=25, n,=25, 0=0.05 and an effect size of d=0.85.

Results

No statistically significant difference was determined
between Group 1a and Group 2a with respect to age, body mass
index (BMI), and DSE values (P=0.293, P=0.281, P=0.515,
respectively) (Table 1). A significant increase was detected in
BMI and DSE increases in each group (both: P<0.001) and
between Groups 1b and 2b (both: P<0.001) (Table 2).

Table 1: Comparisons of age, BMI, and DSE values between Groups 1a and 2a

Group la Group 2a z P-value
(n=25) (n=25)
Age (years) 27 (18 - 35) 29 (18- 37) -1.052 0.293
BMI (kg/m2) 23.3(20.8-34.2) 24.5(20.1-31.3) -1.078 0.281
DSE (mm) 24.2 (20.3-31.3) 24.9 (20-29) -0.650 0.515

*: Mann-Whitney U Test (median [minimum-maximum])
Table 2: Comparisons of BMI, and DSE values between Group 1b and Group 2b

Group 1b Group 2b z P-value
(n=25) (n=25)
BMI (kg/m2) 23.3(20.8-34.2) 25.6 (21-33.2) -4.377 <0.001
DSE (mm) 24.2 (20.3-31.3) 26.2 (20.5-31) -4.375 <0.001

*: Wilcoxon Signed Ranks Test (median [minimum-maximum])

A significantly positive correlation was determined
between BMI and DSE in Group 1 in both trimesters (r=0.856,
P<0.05) (Figure 1). The correlation coefficients of the first and
third trimesters in Group 1 were 0.697 and 0.689, respectively.
The overall correlation coefficient between BMI and DSE was
0.764.

No statistically significant difference was determined
between Group la and Group 2a with respect to Mallampati
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scores (P=0.249). The Mallampati scores of Group 2b were
significantly higher than those of Group 1b and Group 2a (both:
P<0.001) (Table 3). Mallampati scores and DSE values of the
groups were not significantly correlated (P>0.05).

Table 3: Comparisons of Mallampati values between Group 1b and Group 2a

Group 1b Group 2a Group 2b P-value
(n=25) (n=25) (n=25)
Mallampati |2 (1 - 3) 2(1-3) 3(2-4)7 <0.001

a: Group 2b values were significantly higher than Group 1b and Group 2a (z values -5.139, -4.796
respectively), *: Mann-Whitney U Test (median [minimum-maximum])
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Figure 1: The correlations of DSE with BMI in Group 2
Discussion

Airway ultrasonography is a simple, safe, noninvasive
technique that can provide images of the concealed upper airway
from the uvula to the glottis. Hui et al. [11] used ultrasonography
to image the sublingual space in a non-pregnant population.
Sublingual USG has been shown to be well tolerated, and it has
been reported that this technique may be relevant in pregnant
women [12].

In another study of airway evaluation with USG in non-
pregnant, morbidly obese patients, the distance between the
midline skin and the larynx, the tracheal anterior wall at the level
of the vocal cords and suprasternal notch, was found high in
patients with difficult laryngoscopic findings [13]. Specific
predictors for USG assessments of airway have not yet been
established and there is a need for standardized USG scan
measures for preoperative airway assessments. The cut off value
of 27.5mm for difficult laryngoscopy was considered as the
reference value for the current study in which soft tissue
thickness was measured with USG between the skin and the
epiglottis at the level of the thyroid membrane in elective
patients [9]. In this study, no difficulties were encountered in any
of the pregnant patients during DSE measurements.

Obesity is currently the most frequently seen global
epidemic eating disorder with increasing incidence. Increased
BMI is correlated with an increase in morbidity and mortality. In
pregnancy, the growing fetus, placental and amniotic
components, and increases in adipose tissue and fluid cause
changes in the body. Generally, the increase in body weight
during pregnancy is difficult to differentiate from obesity in
obstetric patients. The incidence of unsuccessful intubation in the
general population is approximately 1:2500 and this rate
increases to 1:280 in obstetric cases. The addition of obesity to
pregnancy not only increases the frequency of unsuccessful
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intubation but also complicates mask ventilation. The incidence
of failed intubation in the morbidly obese pregnant women was
reported as high as 33% [14]. The results of our study showed a
positive correlation between increased BMI and DSE
measurement. Therefore, a high DSE measurement on USG
suggests that meticulous preoperative preparations should be
made for difficult airway in obese pregnant patients.

Although the Mallampati score is widely used in
preoperative airway evaluation, this scoring system has low
sensitivity (50%) and specificity (89%) [11]. In a study
examining the changes in Mallampati classification during
pregnancy, birth, and the postpartum period, the incidence of
Mallampati 3 and 4 reportedly increased from the 8" month of
pregnancy until birth and these changes reversed within 48 hours
after delivery [15]. In other studies in literature, Pilkington et al.
[16] observed an increase in Mallampati scores during the course
of pregnancy, and Abe et al. [4] confirmed these observations
and reported that the engorgement of the oropharyngeal mucosa
leads to an increase in Mallampati scores during labor and
delivery. In accordance with those findings, Mallampati scores in
our study were observed to increase in association with
pregnancy and weight gain beyond the physiological limits, but
no correlation was determined between Mallampati scores and
DSE. This result may have been affected by the low number of
patients. Nevertheless, both parameters are important in the
evaluation of difficult airway, and when either is elevated, great
care is required with respect to preparation for a difficult airway.

Limitation

An important limitation of this study is that as none of
the pregnant patients underwent caesarean section under general
anesthesia, hence, there was no actual evaluation of whether the
airways were difficult. In our hospital, the rates of normal
spontaneous vaginal delivery with epidural analgesia are
extremely high. When indications for caesarean delivery arise,
surgery is performed under epidural analgesia, which decreases
the number of pregnant patients who received general anesthesia.

Conclusion

Weight gain in pregnancy over the expected
physiological limit, especially during the 3™ trimester, increases
DSE values measured ultrasonographically. Although no
correlation was found between Mallampati scores and DSE,
ultrasonographic DSE measurement, a non-invasive and easily
performable technique, may be considered a more reliable
warning of a difficult intubation than expected.
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Abstract

Crohn's disease is a type of chronic inflammatory bowel disease (IBD) of unknown etiology that may affect any part of
the gastrointestinal tract from mouth to anus and shows extra-intestinal involvement. It characteristically shows skip
lesions. This case report reported in 2018 describes a 40 years old Moroccan female not known to have documented
evidence of significant Crohn’s disease. She was diagnosed with multiple fistulas that are a rare entity of patients with
Crohn’s disease, which is itself a rare disease in African countries.

Keywords: Crohn's disease, Fistulas, lleocecal resection

Oz

Crohn hastaligi, gastrointestinal sistemin agizdan anusa kadar herhangi bir boliimiinii etkileyebilen ve ekstra bagirsak
tutulumu gosteren, etiyolojisi bilinmeyen bir tiir kronik enflamatuar barsak hastaligidir (IBD). Karakteristik olarak
atlama lezyonlarin1 gosterir. 2018'de bildirilen bu vaka raporunda, 40 yasindaki Fashi kadin, 6nemli Crohn hastalig
olduguna dair kanitlar1 belgelemedigi biliniyor. Kendisi Afrika iilkelerinde nadir goriilen bir hastalik olan Crohn
hastalig1 olan hastalarin nadir bir varligi olan ¢oklu fistiil tanis1 aldi.

Anahtar kelimeler: Crohn hastahig, Fistiiller, leogekal rezeksiyon

Introduction

Crohn's disease is a type of chronic inflammatory bowel disease (IBD) of unknown
etiology that may affect any part of the gastrointestinal tract from mouth to anus [1,2]. It
typically presents as a recurrent course of patchy transmural inflammation with normal
intestinal mucosa in between the diseased part followed by relapses [3,4]. It also manifests with
extra intestinal complications most common being arthralgia/arthritis, and cutaneous,
ophthalmologic and hepatobiliary manifestations. Smoking is considered as an important risk
factor [5]. The treatment of this incurable disease aims at reducing the disease process,
decreasing the number of relapses and improving the quality of life [6].

This case report describes a 40 years old Moroccan female known to have documented
evidence of significant Crohn’s disease since past 10 years. She is diagnosed with multiple
fistulas that are a rare entity of patients with Crohn’s disease, which is itself a rare disease in
African countries.
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Case presentation

A 40 years old Moroccan female with a past history of
significant Crohn’s disease since last 10 years presented to
emergency room with severe gluteal and abdominal pain as well
as a febrile condition (Figure 1). She denied the presence of
chills, nausea and vomiting in her presenting complains and
stated that she had normal bowel movements over the past one
week.

The patient stated that she had occasional nausea and
vomiting, crampy abdominal pain with bloating associated with
meal intake and occasional diarrhea in the last 10 years leading
to significant weight loss of 15 pounds over the previous 1-2
months. She denied any extra intestinal manifestations of her
disease.

She was medically managed on infliximab for
approximately 5 years but switched later to cetolizumab due to
episodes of exaggerations between the doses. The next drug also
failed after 1-2 months as she started having acute exaggerative
episodes in the last few months. She had pre-operative
colonoscopy, a year ago, after which she was recommended
exploratory laparotomy with possible resection of diseased
bowel but she denied it due to financial reasons.

Of all her past record of 1V with oral contrast CT scans,
the latest one that was performed approximately a year ago stated
that the patient had moderately distended small bowel,
compatible with small bowel obstruction, due to significant
inflammatory edematous thickening of the terminal ileum. There
was also evidence of multiple enteroenteric fistulas. In addition,
there was an inflamed small bowel loop inseparable from the
superior wall of bladder with presence of gas in the urinary
bladder demonstrating evidence of enterovesicular fistula.

She also had colonoscopy a year ago that showed
classical features of chronic inflammatory disease with
tubulization in the sigmoid and the cecum except that there were
no ulcerations present. The distajstransverse colon and the entire
descending colon appeared to be free of obvious disease. Overall
pattern suggested of skip lesions with anal involvement classical
for Crohn’s disease.

The patient was operated with exploratory laparotomy
discovering a fistula between sigmoid and cecum as well as a
fistula between cecum and the right wall. We first did a
fistulectomy of the fistula between the sigmoid and the cecum,
then we proceeded to an ileocecal resection with ileocolic
anastomosis then we tried a resection of 4 apparent fistulas tracks
in the gluteal region (Figure 2, 3). Informed consent was taken
from patient.

Figure 1: The patient gluteal fistulas at the emergency room
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Figure 3: lleocecal resection specimen

Discussion

The gluteal fistula and abscesses have been reported as
complications of Crohn’s disease, diverticulitis, colon
carcinoma, and tuberculosis of lumbar vertebrae [7,8]. In our
patient, recurrent abscesses history in gluteus suggested the
possibility that there had been a fistula. In the case presented,
initial diagnosis of a fistula could not be made till the
visualization of fistulas. Computed tomography is helpful if
exact spatial delineation of the tract is necessary or a suspect of
associated abscess exists. Because CT results in high radiation, it
should be used carefully in young children in selected
indications. Ultrasound examination is generally not useful since
it is limited by bowel gas and surgical incisions [9,10]. Magnetic
resonance imaging (MRI) is reported as the golden standard in
preoperative assessing and classifying of fistula, because MRI
allows direct visualization of the tracts and abscesses through to
high soft tissue resolution [11,12].

Surgery has been the main therapy for any sinus and
fistula tracts. Open surgical exploration and repair provide
definitive management, avoid recurrence, and prevent infection.
Although surgical excision has been considered as a mode of
treatment by most of the surgeons, the patient may be faced with
some conditions such as nerve injuries, prolonged lymphatic
drainage from the wound, recurrent lesions, wound infections,
and unacceptable scar formations. Sclerotherapy using
bleomycin is an established technique for the treatment of
developmental vascular anomalies, also those which are at risk of
developing intraoperative damage to vital organs and nerves, and
lymphangiomas. Now sclerotherapy has been successfully used
in the treatment of congenital sinus tracts [13,14].

Bleomycin is an antitumor agent and, besides its
antineoplastic effect, bleomycin causes nonspecific inflammatory
reaction leading to fibrosis in the surrounding tissues [15].

Conclusion

The present case is a description of a novel fistula
tractus. To the best of our knowledge, this is the first case with
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fistula deeply located and extending from the gluteus in the
literature. Clinicians should consider underlying congenital
malformation in the differential diagnosis of recurrent perineal
and/or gluteal abscess. Catheter-based bleomycin injection could
be applied as a safe, minimally invasive, and effective option for
complex gluteal fistula, which makes it a suitable and durable
alternative to open surgery. Treatment of this entity is
individualized according to the site of fistula and associated
anomalies.

References

1. Klein S, Kinney J, Jeejeebhoy K, Alpers D, Hellerstein M, Murray M, Twomey P, et al.
Nutrition support in clinical practice: review of published data and recommendations for
future research directions. Am J Clin Nut. 1997;66(3):683-706.

2. Lee Kang M, Ji ML. Crohn's disease in Korea: past, present, and future. Korean J Intern Med.
2014;29(5):558-70.

3. James Samuel D, Wise Paul E, Zuluaga-Toro Tania. Identification of pathologic features
associated with “ulcerative colitis-like” Crohn's disease. World J Gastroenterol.
2014;20(36):13139-45.

4. Sica GS, Di Carlo S, Tema G, Montagnese F, Del Vecchio Blanco G, Fiaschetti V, Maggi G,
Biancone L. Treatment of peri-anal fistula in Crohn's disease. World J Gastroenterol. 2014 Oct
7,20(37):13205-10.

5. Ott C, Takses A, Obermeier F. Smoking increases the risk of extraintestinal manifestations in
Crohn's disease. World J Gastroenterol. 2014;20(34):12269-76.

6. Magalhées J, Castro FD, Carvalho PB, Moreira MJ, Cotter J. Quality of life in patients with
inflammatory bowel disease: importance of clinical, demographic and psychosocial factors.
Arq Gastroenterol. 2014;51(3):192-7.

7. Singh G, Kaur B, Gupta S. Gluteal fistula—an unusual manifestation of carcinoma colon.
Indian Journal of Gastroenterology. 2001;11(4):171.

8. Hussien M, Mudd DG. Crohn’s disease presenting as left gluteal abscess,” International
Journal of Clinical Practice. 2001;55(3):217-8.

9. Alexander ES, Weinberg S, Clark RA, Belkin RD. Fistulas and sinus tracts: radiographic
evaluation, management, and outcome. Gastrointest Radiol. 1982;7(2):135-40.

10.Nicholson T, Born MW, Garber E. Spontaneous cholecystocutaneous fistula presenting in the
gluteal region. J Clin Gastroenterol. 1999 Apr;28(3):276-7.

11.Buchanan GN, Halligan S, Bartram CI, Williams AB, Tarroni D, Cohen CR. Clinical
examination, endosonography, and MR imaging in preoperative assessment of fistula in ano:
comparison with outcome-based reference standard. Radiology. 2004 Dec;233(3):674-81.

12.Baskan O, Koplay M, Sivri M, Erol C. Our Experience with MR Imaging of Perianal Fistulas.
Pol J Radiol. 2014 Dec 24;79:490-7. doi: 10.12659/PJR.892098

13.Nixon PP, Healey AE. Treatment of a branchial sinus tract by sclerotherapy. Dentomaxillofac
Radiol. 2011 Feb;40(2):130-2.

14.Duman L, Karnak I, Akinci D, Tanyel FC. Extensive cervical-mediastinal cystic lymphatic
malformation treated with sclerotherapy in a child with Klippel-Trenaunay syndrome. J
Pediatr Surg. 2006 Jan;41(1):e21-4.

15.Erik¢i V, Hosgor M, Yildiz M, Ornek Y, Aksoy N, Okur O, Demircan Y, Genisol I.
Intralesional bleomycin sclerotherapy in childhood lymphangioma. Turk J Pediatr. 2013 Jul-
Aug;55(4):396-400.

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.

Suggested citation: Patrias K. Citing medicine: the NLM style guide for authors, editors, and publishers [Internet].
2nd ed. Wendling DL, technical editor. Bethesda (MD): National Library of Medicine (US); 2007-[updated 2015
Oct 2; cited Year Month Day]. Available from: http://www.nIm.nih.gov/citingmedicine

Fistulas management in Crohn’s disease
V'S

JOSAM

v

L 2

Page/Sayfa|765v



J Surg Med. 2019;3(10):766-768.
DOI: 10.28982/josam.570128

Case report
Olgu sunumu

Journal of Surgery and Medicine

€-ISSN: 2602-2079

A rare acute abdomen case: Acute appendicitis in a patient with situs

inversus totalis

Nadir goriilen bir akut batin olgusu: Situs inversus totalisli hastada akut apandisit

Mustafa Yeni ', Rifat Peksoz °, Ali Dablan ®, Esra Disci *

! Department of General Surgery, Horasan
State Hospital, Erzurum, Turkey
2 Department of General Surgery, Malazgirt
State Hospital, Mus, Turkey
% Department of Radiology, Horasan State
Hospital, Erzurum, Turkey
* Department of General Surgery, Atatiirk
University Faculty of Medicine, Erzurum,
Turkey

ORCID ID of the author(s)

MY 0000-0003-2384-2094
RP: 0000-0003-4658-5254
AD: 0000-0003-4198-4416
ED: 0000-0003-3657-3620

Corresponding author / Sorumlu yazar:
Rifat Peksoz
Address / Adres: Malazgirt Devlet Hastanesi,
Genel Cerrahi Anabilim Dali, Mus, Tiirkiye
e-Mail: kemal_peksoz@hotmail.com
0
Informed Consent: The authors stated that the
written consent was obtained from the patient
presented with images in the study.
Hasta Onami: Yazar ¢aliymada goriintiileri
sunulan hastadan yazili onam alindigimi ifade
etmistir.
0
Conflict of Interest: No conflict of interest was
declared by the authors.
Cikar Catigmasi: Yazarlar ¢ikar ¢atigmasi
bildirmemislerdir.
)

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

)

Published: 10/11/2019
Yayn Tarihi: 11.10.2019

Copyright © 2019 The Author(s)
Published by JOSAM
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-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

Acute appendicitis is the most frequent disease requiring urgent surgery in the world. It may sometimes occur in
atypical locations, such as the lower left quadrant of the abdomen. If previously unknown, some conditions such as
situs inversus totalis make diagnosing acute appendicitis difficult. In those cases, surgeons primarily consider
diverticulitis, gynecological diseases, or urinary pathologies, which present with lower left quadrant pain. Direct
abdominal radiography, ultrasonography and computed tomography are the auxiliary imaging methods in the diagnosis
of the disease. Dextrocardia and the observation of the gastric fundus gas in the right quadrant in direct abdominal
radiograph are key features of situs inversus totalis. Considering the anatomical variation, laparoscopic exploration is
recommended in these patients. We hereby present a forty-eight-year-old female patient with situs inversus totalis who
was diagnosed with acute appendicitis.

Keywords: Acute appendicitis, Situs inversus totalis, Left lower quadrant pain, Computed tomography

Oz

Akut apandisit diinyada acil cerrahi gerektiren en sik hastaliktir. Akut apandisit bazen karnin sol tarafi gibi atipik
yerlerde karsimiza ¢ikabilir. Situs inversus totalisde akut apandisit tanisini koymada zorluk olusturabilecek
durumlardan biridir. Situs inversuslu hastalarda eger daha once hastaligin tanisi bilinmiyorsa apendiks normal
pozisyonda yerlesmediginden apandisitin tanis1 zordur. Cerrahlar 6ncelikle sol alt kadran agris1 yapan divertikiilit,
jinekolojik hastaliklar veya iiriner patolojileri diisiiniirler. Direk grafi, ultrasonografi, bilgisayarli tomografi hastalik
tanisinda yardimei radyolojik yontemlerdir. Direkt grafilerde dekstrokardi ve mide fundus gazinin sagda izlendigi
durumlarda hastaliktan siiphelenilmelidir. Situs inversuslu hastalarda daha iyi eksplorasyon saglayarak ayirici tanry1
yapmak ve anatomik varyasyon olabilecegi de goz oniinde tutularak laparoskopik cerrahi yapilmasi 6nerilmektedir. Bu
olgu sunumunda tetkik edildikten sonra akut apandisit tanis1 konulan sitiis inversus totalisli kirk sekiz yasinda kadm
hastanin tan1 ve tedavi siireci literatiir esliginde tartigildi.

Anahtar kelimeler: Akut apandisit, Situs inversus totalis, Sol alt kadran agrisi, Bilgisayarli tomografi

Introduction

Acute appendicitis is the most frequent disease requiring urgent surgery in the world
[1]. Despite a usually typical anamnesis and physical examination findings, it may be wrongly
or tardily diagnosed [2]. If previously unknown, some conditions such as situs inversus totalis
(SIT) make diagnosing acute appendicitis difficult. SIT occurs when intraabdominal organs
turn 270° clockwise during embryonic development [3]. The prevalence of acute appendicitis in
SIT patients is similar to that in the general population, which is between 0.001% and 0.01%
[4,5].

In patients with SIT, the diagnosis of other diseases, such as acute myocardial
infarction, may also be delayed due to the reverse placement of the organs, which increases
morbidity and mortality. Previous knowledge about the condition is critical to take measures
against undesired clinical and surgical complications [6].

This case presentation discusses the diagnosis and treatment process of the forty-eight-
year-old female patient with SIT who was diagnosed with acute appendicitis.
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Case presentation

The forty-eight-year-old female patient arrived at the
emergency department with complaints of abdominal pain in the
lower left quadrant and appetite loss that began 12 hours ago.
Physical examination revealed slight abdominal distention, pain
and rebound in the lower left abdominal quadrant. There was no
defense. She was incidentally diagnosed with SIT 2 years ago
during her follow-ups for pregnancy. Her white blood cell count
was 13.01x10*/mm?. Computerized tomographic imaging of the
abdomen revealed an edematous tubular structure, with a wall-
thickness of 8 mm, extending from the cecum to the pelvis
(Figure 1d), which was consistent with acute appendicitis. The
liver was observed on the left while the spleen and the stomach
were located on the right (Figure 1b, 1c). Electrocardiogram
(ECG) and posteroanterior lung x-ray findings of the patient
were compatible with dextrocardia: Right axis deviation, global
negativity in D1 AVL and AVR, positive QRS complex, positive
P, T waves with poor R progression and deep S loss in precordial
derivations. All findings pointed to Situs Inversus Totalis.
Laparoscopic  exploration was planned, however, open
appendectomy under spinal anesthesia was preferred due to the
patient’s Mallampati Class IV airway, which may have caused
intubation difficulty. Abdomen was accessed via the paramedian
incision made in the left lower quadrant. The appendix was
hyperemic and edematous with a thickened wall as it extended
into the pelvis (Figure 2). Appendectomy was performed. The
patient was discharged uneventfully on the 3" postoperative day.
A written informed consent form was obtained prior to the
operation.

g A SR

Figure 1: a: Dextrocardia in PA lung x-ray, b: Liver located on the left (right arrow), VCI located on the left
(downward arrow), spleen (left arrow) located on the right, c: Liver located on the left (right arrow) and
spleen located on the right (left arrow), inflamed appendix (star) in the lower left quadrant, d: Blind-ending
of the inflamed appendix on the left lower quadrant
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Figure 2: The appendix as visualized during the operation
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Discussion

Sixty percent of patients with appendicitis present with
pain originating from the umbilical region, which later migrates
to the lower right quadrant, loss of appetite, nausea, vomiting,
constipation, and sometimes diarrhea [7]. Although the appendix
is usually located in the right lower quadrant, in rare cases such
as SIT or intestinal malrotation, it may be found in the lower left
abdominal quadrant [8]. Various other conditions may cause
lower left abdominal pain, i.e., sigmoid diverticulitis, abdominal
aortic dissection, cystitis, renal colic, prostatitis, testicular
torsion, intestinal obstruction, incarcerated hernia, and psoas
abscess.

In SIT, which is usually incidentally diagnosed, the
organs are arranged in the mirror image of their normal locations
[10]. Direct abdominal radiography, ultrasonography and
computed tomography are the auxiliary diagnostic imaging
methods [11]. In direct x-ray imaging, dextrocardia and
observation of the gastric fundus gas on the right side of the
patient lead to the diagnosis of SIT. In our patient, we cross-
checked the direct abdominal x-ray findings with computerized
tomographic images. Dextrocardia has specific
electrocardiogram findings: Reverse P and T waves in D1, and
poor R progression between V1-V6 [12]. The ECG findings of
our patient were typical for dextrocardia.

In patients with Situs Inversus Totalis, loss of appetite,
nausea, diarrhea, pain originating from the umbilical region,
leukocytosis, defense and/or rebound in the lower left abdominal
quadrant may be associated with acute appendicitis [13]. In our
case, acute appendicitis was diagnosed with physical
examination and radiological evaluation, after which it was
verified with surgery. Considering anatomical variations,
laparoscopic exploration is the preferred surgical treatment in
SIT patients [14]. Open appendectomy was obligatory in our
patient due to difficult intubation.

Conclusion

In evaluating pain in the lower left quadrant, physicians
should be mindful of acute appendicitis in patients with rare
conditions such as Situs Inversus Totalis and always bear in
mind the possibility of an atypically placed appendix.
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Abstract

Septic sacroiliitis typically presents with non-specific symptoms such as limping gait, radiating pain in the hip and
lumbar region and fever. Differential diagnoses include pelvic abscess, lumbar disc herniation or septic arthritis of the
hip, and misdiagnosis is common. Magnetic resonance imagining (MRI) greatly enhanced the ability to determine the
extent of infection arising from the sacroiliac joint. We hereby present a rare case of hepatic and splenic infarction
secondary to septic thrombophlebitis in a patient with sacroiliitis.

Keywords: Splenic infarct, Hepatic infarct, Septic sacroiliitis, Magnetic resonance imaging

Oz

Sakroileit genellikle topallama, kalga ve bel bolgesinde yayilan agri, ates gibi non-spesifik semptomlarla prezente
olabilir. Ayirici tanilar arasinda pelvik abse, lumbar disk herniaayonu ve kalganin septik artriti olup, yanlis tani orani
yiiksektir. Manyetik rezonans goriintiileme sakroiliak eklemden yayilan enfeksiyonun gosterilmesinde oldukga
basarilidir. Bu olgu sunumunda sakroileiti bulunan bir hastada septik trombofilebite baglt gelisen hepatik ve splenik
enfarkt sunulmustur.

Anahtar kelimeler: Dalak enfarkti, Karaciger enfarkti, Septik sakroileit, Manyetik rezonans goriintiileme

Introduction

The sacroiliac joint is a diarthrodial synovial joint with abundant innervation [1]. 10%
to 25% of patients’ persistent mechanical low back pain arise from the sacroiliac joint [2].
Infection of the sacroiliac joint is uncommon, representing 1-2% of septic arthritis cases. The
predisposing factors for phylogenic sacroiliitis include parenteral drug abuse, systemic
sclerosis, pregnancy, immunosuppression, trauma, hemoglobinopathies, diabetes mellitus, HIV
infection, cancer, endocarditis, alcohol abuse, and skin, respiratory or genitourinary infections
[1-3]. Differential diagnoses include pelvic abscess, lumbar disc herniation or septic arthritis of
the hip, and misdiagnosis is common [2].

Septic sacroiliitis may get complicated in two ways: The infection can spread to
adjacent tissue [1,3], or it can spread distantly with septic thrombophlebitis [4,5]. Due to
nonspecific physical examination findings, diagnosis of septic sacroiliitis may be difficult. The
availability of contemporary imaging techniques, such as magnetic resonance imaging, greatly
enhances the ability to determine the precise location and extent of infection arising from the
sacroiliac joint and other anatomic structures in the pelvis [6]. We hereby present a rare case of
spleen infarction secondary to septic thrombophlebitis in a patient with sacroiliitis.
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Case presentation

A 38-year-old man was referred to our clinic with low
back pain. Physical examination showed a tender left abdominal
quadrant and hepatomegaly. White blood cell (WBC) count was
30.900/mm3 with 6.62% bands, 84.53% polymorphonuclear
leukocytes (PMNSs), and 8.85% lymphocytes. The erythrocyte
sedimentation rate (ESR) was 1mm/h and C-reactive protein
(CRP) was 243mg/l. Creatinine was normal while liver function
tests had increased (Alanine aminotransferase (ALT): 76 U/L,
alkaline phosphatase (ALP): 343 UJ/L, aspartate transaminase
(AST): 88 U/L, direct bilirubin: 7.93 mg/dl, indirect bilirubin:
1.77 mg/dl, total bilirubin: 9.70 mg/dl). The blood culture was
positive for staphylococcus aureus. Pre- and post-contrast pelvic
magnetic resonance imagining (MRI) was performed. Pelvic
MRI scans revealed right septic sacroiliitis findings such as
subarticular intense edematous signal changes, significant joint
effusion, adjacent soft tissue inflammation and abscess formation
(Figure 1A-B). The massive inflammation extended into the
spinal canal via the neural foramens. Post-contrast MRI scans
showed an epidural abscess at L5/S1 level. Contrast enhanced
images also revealed luminal obliteration and intense contrast
enhancement on the wvessel wall compatible with

thrombophlebitis in the right internal iliac vein (Figure 1C-D), a
wedge-shaped infarction area of decreased enhancement in the
spleen and the left lobe of the liver (Figure 2A-B). Anticoagulant
therapy was started for thrombosis. The patient was administered
intravenous antibiotic treatment for septic sacroiliitis and
discharged uneventfully after 10 days of hospitalization.

Figure 1: Coronal fat-sat T2 weighted (A) and post-contrast axial fat-sat T1 weighted (B) MR images of the
pelvis reveal septic sacroiliitis (arrows) complicated by muscle abscesses (stars). Post-contrast fat-sat T1
weighted (B-D) images also show epidural involvement (arrowhead) of the abscess and right internal iliac
vein thrombosis (dashed arrows).

Figure 2: Contrast-enhanced fat-sat hepatic venous phase T1 weighted (A and B) MR images show a
subsegmental hepatic infarct (arrow) with hypoperfused portion in left lobe. Post-contrast T1 weighted (B)
MR image also demonstrates a large, global infarct (asterisk) of the spleen with only a tiny amount of
enhancing splenic tissue (rim sign).
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Discussion

Infection in the sacroiliac inint can spread to adjacent
muscles. Pyomyositis of the iliopsoas muscle and gluteal
abscesses have been very rarely reported [1,3]. MRI may provide
more diagnostic accuracy in septic sacroiliitis than CT or
radionuclide scanning. The authors emphasized that MRI has
unique potential to delineate fluid in the sacroiliac joint, bone
marrow edema, and soft tissue abscesses that may extend into the
pelvic cavity [6]. MRI is also an important diagnostic tool for
imaging vascular structures [7].

Septic sacroiliitis may present as acute, subacute, and
chronic. ESR and CRP are almost always elevated in septic
sacroiliitis. Leukocytosis, which is a nonspecific indicator of
infection, may not always be encountered. Septic sacroiliitis is
mostly observed unilaterally, but bilateral cases have also been
reported. The primary infectious agent is usually Staphylococcus
aureus [6]. ESR and CRP were higher than normal and
leukocytosis was present in our patient. The infection was
unilateral and blood culture was positive for Staphylococcus
aureus.

Spinal epidural abscess and splenic infarction associated
with septic sacroiliitis is uncommon. In our case, a spinal
epidural abscess had developed after spreading via sacral neural
foramen, and splenic infarction and iliac vein thrombosis had
caused intense inflammation. The predisposing factors for spinal
epidural abscess include diabetes mellitus, end-stage renal
disease, endocarditis, urosepsis, intravenous drug use,
rheumatoid arthritis, previous spinal procedure, previous spinal
or dental trauma, alcoholic or viral cirrhosis and HIV infection.
None of these etiologic factors were found in our case.

Septic thrombophlebitis or acute venous thrombosis
may be associated with septicemia or bacteremia [6]. In our case,
there were hepatic and splenic abscesses, for which the most
frequent factor is metastatic hematogenous infection [4,8,9]. The
spleen is a particularly easier target for embolism owing to the
features of its anatomy and blood circulation [10].

Abscess treatment generally involves drainage by
needle aspiration or surgery; however, cases of complete
regression with antibiotics have also been reported [1]. There is
no gold standard management for splenic abscesses.
Splenectomy has been the most preferred method of treatment.
Currently, conservative methods such as percutaneous drainage
are performed in particularly in thick-walled, solitary abscesses
[8,9].

Conclusion

We presented MRI findings of this exceedingly rare
case of the hepatic and spleen infarction associated with septic
sacroiliitis. Abdominopelvic MRI is the best diagnostic modality
and should be performed particularly in septic sacroiliitis patients
presenting with upper quadrant pain.
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Introduction

Tumors of adult granulosa cells are considered as sexual tumors of the cord and ovary
[2]. There is considerable debate about the cellular origin of these tumors. In the literature,

several cases of extraovarian tumors with granular cells have been reported [3].
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Case presentation

A 66-year-old female patient with no significant
pathological history presented with severe abdominal pain.
Physical examination revealed the presence of a large mass at the
left flank. An abdominopelvic scan showed the presence of two
large ganglionic clusters measured respectively at 13 and 11 cm,
the first one extending from the subcarinal region to the renal
hilum, and the second one extending along the left psoas muscle
(Figure 1). Histopathological examination of the biopsy
(confirmed by immunohistochemistry) revealed adult granulosa
cell tumor characteristics (Figure 2). Patient was diagnosed with
extra-ovarian GCT, and therapeutic strategy was based on
chemotherapy.

Figure 1: CT image shows the location of the granular tumor

-

tumor

Discussion

An uncommon ovarian cancer [1], adult and juvenile
type GCTs exhibit different clinical and histological features.
The more common adult type of GCT usually presents during the
perimenopausal or the early menopausal period, the median age
of diagnosis being 50-54 years [1]. GCT patients require long-
term  follow-ups with proper history-taking, physical
examination, and tumor marker studies because 17% of relapses
occur more than 10 years after diagnosis [3]. The most common
site of recurrence is the pelvis. Rarely, extraovarian GCT can
develop. Eight such cases have so far been reported in the
English literature until 2001 [3], one of which was from India
[5]. The tumors of four cases originated from the broad ligament,
three from the retroperitoneum and one from the adrenal gland
[3]- Recently, one case of GCT arising in a Miillerian cyst of the
broad ligament has been reported [6].

&
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The histogenetic origin of extraovarian sex-cord stromal
tumors is considered as the ectopic gonadal stromal tissue, with
the sex-cord originating from the mesonephros. A dual origin
theory from both coelomic epithelium and mesonephros has also
been proposed [7]. Mesonephros or its influence seems necessary
for creating the sex-cord. This may explain why the sites of
extraovarian sex-cord stromal tumors being limited to the broad
ligament, the retroperitoneum, and the adrenal gland, all of
which differentiate close to the mesonephros and the
mesonephric duct [7]. The morphological differential diagnosis
of GCT includes undifferentiated carcinoma, small cell
carcinoma and endometrial stromal sarcoma [1]. However,
characteristic histological findings and immunostaining are
helpful in definitive diagnosis.

Several tumor markers are used for confirmation of
histologic diagnosis of GCT, an important one being inhibin. The
ovary is the only source of inhibin in non-pregnant woman
whereas in pregnancy, it is also secreted from the placenta. It is
reportedly a more reliable marker for GCT than estradiol.
Although an elevated inhibin level may be observed in some
epithelial ovarian cancers, confirmation is based on EMA
positivity, which is negative in GCT [10].

Our patient presented with two separate intraabdominal
ganglionic clusters, which is unusual for a primary tumor. GCT
can recur or metastasize years after initial diagnosis and
treatment, hence the strong possibility of metastatic deposit in
intraabdominal sites. As slides of the excised ovaries were not
available for thorough review, the possibility of late metastasis of
a low-grade GCT could not be evaluated, and the diagnosis of
extraovarian GCT was deemed most appropriate.

Conclusion

Tumors of adult granulosa cells are considered sexual
tumors of the cord and ovary, which poses a diagnostic problem.
A diagnosis of an extraovarian GCT can be made by excluding
any history of ovarian GCT.
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Abstract

Situs inversus totalis (SIT) with double superior vena cava (SVC) is a rare congenital anomaly. Most cases are
diagnosed incidentally after imaging for other reasons. Double SVC is usually asymptomatic, unless associated with
other cardiac anomalies. A 22-year-old female patient with the complaints of cough, headache, weakness, and shortness
of breath was admitted to the cardiology department. The patient, who was hospitalized with a diagnosis of pulmonary
embolism and pulmonary hypertension, had a history of surgical repair of atrial septal defect and ventricular septal
defect 7 years ago. Contrast-enhanced multislice computed tomography (CT) of the chest was obtained in our
department. CT demonstrated SIT with double SVC, with the right SVC draining into the left atrium. The variations of
anomalous venous connections accompanying cardiac anomalies should be fully defined before surgery with a
combined imaging approach with echocardiography and CT.

Keywords: Situs Inversus, Superior Vena Cava, Imaging

Oz

Situs inversus totalis (SIT) ve cift superior vena kava (SVK) nadir goriillen Konjenital anomalilerdir. Olgularm
¢ogunlugu baska nedenlerle goriintiilemede tesadiifen teshis edilir. Diger kardiyak anomalilerle birlikte olmadikga gift
SVK genellikle asemptomatiktir. 22 yasindaki kadin hasta oksiiriik, bas agrisi, halsizlik ve nefes darlig: sikayetleri ile
kardiyoloji klinigine bagvurdu. 7 y1l 6nce atriyal septal defekt ve ventrikiiler septal defekt cerrahi onarim 6ykiisii olan
hasta pulmoner emboli ve pulmoner hipertansiyon tamsi ile hastaneye yatirildi. Gogiisiin kontrastli gok kesitli
bilgisayarli tomografisi (BT) klinigimizde ¢ekildi. BT, SIT ile ¢ift SVK’1 gosterdi. Cift SVK’nin sag SVK’s1 sol
atriuma drene idi. Kalp anomalilerinin eslik ettigi anormal vendz baglant1 varyasyonlar1 ekokardiyografi ve BT ile
kombine goriintiileme yaklagimiyla ameliyattan 6nce tam olarak tanimlanmalidir.

Anahtar kelimeler: Situs inversus, Superior Vena Kava, Goriintiileme

Introduction

Situs inversus is a rare congenital anomaly that occurs due to inhibition of visceral
rotation during embryonic development, with an incidence of approximately 0.01% worldwide.
In situs inversus, all thoracoabdominal and retroperitoneal organs (i.e., kidneys and adrenal
glands) are positioned symmetrical to their normal localizations, which is often referred to as a
mirror image [1]. When both abdominal and thoracic viscera are affected, it is called situs
inversus totalis (SIT) [2]. It can be associated with Kartegener triad (bronchietasis, sinusitis,
and situs inversus), cardiac anomalies, genitourinary anomalies, polysplenia syndrome and
intestinal rotational disorders [1,3,4].

The most common congenital abnormality of the superior vena cava (SVC) is a double
SVC [2,5]. Double SVC with persistence of a left SVC [PLSVC) is rarely encountered. The
prevalence in the general population is 0.3% but may reach 1.3-11% in patients with congenital
heart diseases [5-8].

In 90% of cases, PLSVC connects to the right atrium via the coronary sinus, but in 8-
10% of cases, PLSVC connects to the left atrium causing a right-to-left shunt, and it is in this
variant that there is a potential hazard of systemic embolization of thrombus or air. Cyanosis,
sepsis, and cerebral abscess may occur [1,5,9,10]. PLSVC draining to the left atrium is
associated with many types of congenital heart disease but is rare if the heart is normal [7].
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Case presentation

A 22-year-old female patient with complaints of cough,
headache, weakness, and shortness of breath was admitted to the
cardiology department of our hospital. The patient, who was
hospitalized with a diagnosis of pulmonary embolism and
pulmonary hypertension, had a history of surgical repair of atrial
septal defect and ventricular septal defect 7 years ago.

Her heart rate was 80 beats/min and blood pressure was
110/90 mmHg. Body temperature was 37°C and hemoglobin
level was 12.4 g/dL. Peripheral capillary oxygen saturation was
91%. The patient had no cyanosis.

Transesophageal echocardiography (ECHO) was
performed with a Sonos 5500 using (Hewlett Packard, Inc.,
Andover, MA, USA) a 5-MHz omniplane probe. ECHO revealed
dextrocardia. Residual ventricular septal defect was detected.
Systolic pulmonary artery pressure was 83 mm Hg, consistent
with pulmonary arterial hypertension.

Contrast-enhanced multislice computed tomography
(CT) of the chest was obtained in our department. 64-detector
CT (Aquilion, Toshiba Medical Systems, Tokyo, Japan) was
used for imaging. 60 ml non-ionic contrast medium (Omnipaque,
Amersham Health, Cork, Ireland) was administered via the
antecubital vein with an autoinjector. CT demonstrated SIT with
double SVC. The Left SVC was draining directly into right
atrium, while the right SVC was draining into left atrium (right-
to-left shunt) (Figure 1). There was a horizontal communicating
vein between upper parts of the SVCs (Figure 2). Pulmonary
trunk diameter was measured as 32 mm. Pulmonary embolism
wasn’t detected.

g T

Figure 1: Contrast-enhanced chest computed tomography (CT); mediastinal window (coronal slice). Situs
inversus totalis is shown. Apex of the heart is the right hemithorax. The stomach is on the right while the
liver of the abdominal organs is seen on the left. Double superior vena cava is observed (white arrows). On
the right superior vena cava is opened to the left atrium (black arrow).

Figure 2: On three-dimensional volume rendering CT image, double superior vena cava is seen. On the right
superior vena cava is opened to the left atrium. The horizontal communicating vein between upper parts of
the superior vena cava is seen.

Situs inversus totalis with double superior vena cava
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The patient was followed up 9 days in the cardiology
clinic. Bosentan, sildenafil and iloprost triple combination
therapy was administered to the patient for pulmonary
hypertension secondary to congenital heart disease. Acetyl-
salicylic acid and furosemide were also included in the treatment.
The cardiovascular surgeon suggested surgery to treat the
congenital abnormality of right SVC, which the patient refused.
The patient was discharged with medical therapy and
recommendations. The patient was later lost to follow-up.

Discussion

.....

1600. SIT is usually incidentally detected on radiological images
obtained due to another medical condition and does not threaten
life [1,3,4].

The double superior vena cava with PLSVC is a
disorder in the regression of the left anterior cardinal vein during
the first weeks of embryological development [5-7]. In adults,
the absence of right superior vena cava with PLSVC is rare and
most patients with PLSVC have both right and left-sided SVC
[10].

The presence of double SVC may be alone or
concurrent with anomalies like double coronary sinus, absence of
left brachiocephalic vein, atrial septal defect, common atrium,
univentricular heart, transposition of large vessels, dextrocardia,
conductive tissue abnormalities and horseshoe kidney [9].
Although it is a benign condition, PLSVC has important clinical
implications. It may be associated with a variety of congenital
malformations of the heart and great vessels, and it may
technically complicate some endovascular and surgical
procedures [11]. CT is a useful technique to investigate
additional anomalies of SVC. Magnetic resonance imaging and
venographic techniques can complement CT [5,6]. ECHO may
be useful [2,5].

PLSVC rarely connects to the left atrium causing a
right-to-left shunt responsible for cyanosis and heart failure.
There was no evidence of cyanosis or systemic arterial
desaturation in our patient.

PLSVC draining to the left atrium can result in a
significant intracardiac shunt. Various surgical procedures have
been reported to correct this anomaly. Some of these may
include intra-atrial redirection of flow from the left SVC to the
right atrium, and re-implantation of the left SVC into the right
atrium, pulmonary artery, or SVC. If the LSVC is connected to
the right SVC by a left innominate vein of adequate size, simple
ligation is feasible. Polytetrafluoroethylene graft is a successfully
used method for connecting SVCs [10,12].

The variations of anomalous venous connections
accompanying cardiac anomalies such as ASD should be fully
defined before surgery, preferably with a combined imaging
approach with ECHO and CT.

Double SVC is usually asymptomatic unless it is
associated with other cardiac anomalies. Therefore, it is
diagnosed incidentally in surgery or autopsy [2]. The most
commonly associated cardiac abnormality is ASD. Others
include tetralogy of Fallot, coarctation of the aorta, pulmonary
stenosis, interventricular septal defect [5].
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Double SVC may cause enlarged mediastinum on chest
radiography and the definitive diagnosis is made by CT.
However, if chest CT scans are evaluated without proper
attention, double SVC can be missed [2,5]. Unexpected double
SVC may give rise to difficulties in venous catheterization,
pacemaker insertion, radiofrequency ablation, coronary artery
bypass graft, during cardiopulmonary bypass or surgery of the
congenital heart diseases [2,6,9].

Although our case is a good example for showing these
two anomalies together, the patient's refusal to accept the
operation is a limiting factor in presenting the post-operative
findings and clinical progress.

Conclusion

Situs inversus totalis with a double SVC is a rare
congenital anomaly. Double SVC is benign condition unless it is
associated with other cardiac anomalies. If double SVC with
PLSVC draining to left atrium is detected, further cardiac
evaluation with imaging methods becomes is necessary.
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Abstract

The diagnosis of neuroacanthocytosis (NA) is made by the presence of acanthocytes via peripheral smear and by the
accompanying clinical picture. Laboratory tests for diagnosis include blood smears to detect acanthocytosis, creatine
kinase, genetic analysis and / or chorein level examination with western blot technique. This paper describes the case of
a 34 year-old male patient who presented to the emergency department with acute respiratory failure and loss of
consciousness. He was intubated and received mechanical ventilatory support after admission to the intensive care unit,
and was diagnosed with Chorea akanthozytose (ChAc). We aim to emphasize the need to consider NA among the
differential diagnoses for patients presenting with complex clinic such as acute respiratory failure and altered
consciousness.
Keywords: Acute
Neuroacanthocytosis

respiratory failure, Axonal neuropathy, Chorea akanthozytose, Intensive care unit,

Oz

Noroakantositoz (NA) tanisi, periferik yayma yoluyla akantositlerin varligi ve beraberindeki klinik tablo ile yapilir.
Teshis i¢in laboratuvar testler; akantosit tespit etmek igin kan smear yapilmasi, kreatin kinaz, genetik analiz ve/veya
western blot teknigi ile koreine diizey muayenesidir. Bu yazida acil servise akut solunum yetmezligi ve biling kaybi
sikayeti ile bagvuran 34 yasinda bir erkek hasta sunulmustur. Yogun bakim iinitesine alindiktan sonra entiibe edildi ve
mekanik ventilator destegi aldi ve Chorea akanthozytose (ChAc) tanist aldi. Akut solunum yetmezligi ve bilingte
bozulma gibi karmasik bir klinik ile basvuran hastalarda ayirici tanilar arasinda NA diistiniilmesinin gerekliligini
vurgulamay1 hedefliyoruz.

Anahtar kelimeler: Akut solunum yetmezligi, Aksonal néropati, Kore akantositozis, Yogun bakim iinitesi,
Noroakantositozis

Introduction

The term "acanthocyte" describes the spiculated appearance of red blood cells [1].
Acanthocytosis is a condition in which more than 3% of all red blood cells in the peripheral
smear are defined as acanthocytes [2]. Neuroacanthocytosis (NA) refers to a genetically
heterogeneous group of diseases characterized by neurological signs and symptoms that are
accompanied by spiculated red blood cells in the peripheral smear. Neurological signs of these
diseases include choreiform movements at the end of the extremities, dysarthria, dysphagia,
muscle atrophy, hypoactive deep tendon reflexes, and epilepsy. During the advanced stages of
NA, patients may experience dementia, marked distal muscle atrophy and weakness, movement
disorders (e.g., dystonia, orofacial dyskinesia, tics and ataxia), cognitive impairment and
personality changes, axonal neuropathy, epilepsy, and possibly Parkinsonism [3,4]. NA
syndromes can be divided into 2 groups as autosomal recessive Chorea akanthozytose (ChAc)
and McLeod Syndrome (MLS) with X chromosomal transition. The first group includes ChAc
syndromes that manifest with neurodegeneration and involve a genetic defect in their etiology.
In ChAc, there is a mutation in the VPS13A gene found in 9921 and a defect in the protein
called chorein.
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These syndromes present with basal ganglia
involvement, movement disorders, orofacial dyskinesia and
common choreiform movements in the extremities, cognitive
impairment, and psychiatric symptoms. In MLS, the XK gene in
the Xp21 is affected. This group manifests with lipoprotein
metabolism disorders. Dorsal column degeneration and
polyneuropathy are the prominent features in the clinical picture
[5]. Each of the two major types of NA described above has its
own etiology. Although they generally have autosomal recessive
inheritance, autosomal dominant and X-linked recessive
inheritance have also been described. Sporadic cases have also
been reported [6,7]. Although ChAc syndromes usually start in
the third to fourth decades of life, patients with MLS are older
persons. These syndromes are progressive and degenerative
diseases in which the age of onset, clinical and laboratory
findings, family history, neurological and systemic involvement,
and treatment vary according to the subtypes [8]. The time
during which acanthocytes are observed in peripheral smear may
vary from patient to patient. Generally, acanthocytes may be
observed at the initial stages of the disease; however, in some
patients, they may only show up in the late stages [9]. The most
important criterion for the diagnosis of NA is the detection of
acanthocytes in peripheral blood smear; however, the presence of
acanthocytes is not meaningful on its own, and should certainly
be supported with clinical findings. Despite the significance of
acanthocytes in the peripheral smear, because they may be
observed only in the late stages of the disease, the absence of
acanthocytes in peripheral blood should not exclude the
diagnosis, and the peripheral smear should be re-evaluated after
diluting with saline. Normal controls show less than 6 %
acanthocytic red blood cells of their total erythrocytes. Indeed,
the observation of acanthocytes in the early stage aids in the
diagnosis [1]. Genetic analysis and / or chorein level examination
with western blotting can be used as further investigations.
Currently, the treatment of NA syndromes is entirely
symptomatic. Some drugs that are used in their treatment include
anticholinergics, antipsychotics, antiepileptics, and acetylcholine
release inhibitors; in addition, lithium treatment and pallidotomy
are also used. Additional beneficial treatment approaches include
botulinum toxin injection, dietary supplementation, and assistive
walking devices [8]. Recent studies report that deep brain
stimulation and deep brain bilateral pallidal stimulation can
provide favorable results, especially at the end of the first month
[10,11].

This paper presents the case of a 34 year-old male
patient who presented to the emergency department with loss of
consciousness and acute respiratory failure. After his initial
evaluation, he was intubated due to inadequacy of spontaneous
respiration, and he received mechanical ventilatory support after
admission to the intensive care unit. He was diagnosed with
ChAc, and his general condition improved after approximately
15 days of intensive care and treatment.

Case presentation

A 34-year-old male patient was brought to the
emergency department due to acute respiratory failure and loss
of muscle strength (especially prominent at the lower
extremities), which was followed by loss of consciousness. The

Neuroacanthocytosis with loss of consciousness
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patient was sent to us for consult. He had stupor at his initial
examination, and according to the Glasgow coma scale, he had
eye opening in response to painful stimuli, his verbal response
was incomprehensible sounds, and his motor response was not
localized to painful stimuli. His pupils were isochoric, and he
had both direct and indirect light reflexes. His spontaneous
respiration was insufficient, and arterial blood gas analysis
indicated respiratory acidosis and severe hypercapnia. He was
hemodynamically normotensive and had normal heart rhythm.
Due to the risk of respiratory arrest, the patient was immediately
intubated and received mechanical ventilatory support with
bilevel mode following admission to the intensive care unit.
According to the statement given by his spouse, he had been
followed up with in a military hospital for 2 months
approximately 10 years ago due to a rapidly developing acute
respiratory failure. At that time, he was given an initial diagnosis
of autonomic neuropathy, and sural nerve biopsy revealed
findings suggestive of Guillain-Barre syndrome. During that
same period, the patient was being seen in a psychiatry clinic due
to the diagnosis of bipolar affective disorder, for which he was
taking olanzapine and lithium. Regarding the current episode, the
patient had complained of difficulty in standing and walking due
to weakness at his lower extremities, which began one week ago
and choreiform movements at the end of the extremities. His loss
of strength was then accompanied by respiratory difficulty, and
he was brought to the emergency department after he developed
a state of altered consciousness. His deep tendon reflexes were
normoactive at the upper extremities, but deep tendon reflexes
could not be obtained at the lower extremities. He had hammer
toe deformity in both big toes, and pes cavus deformity of his
feet. He also had widespread muscle atrophy, which was
particularly prominent in the gluteal muscles and the quadriceps
femoris muscles in the lower extremities. His laboratory tests
revealed mild leukocytosis and a mild elevation of creatinine
kinase. Vitamin B12 level was within normal limits, and
Lipoprotein electrophoresis evaluated as normal. Due to his
altered consciousness and acute respiratory failure, we first
considered whether he had a cerebrovascular accident, drug
intoxication, or a new attack of Guillain-Barré syndrome. Cranial
magnetic resonance imaging (MRI) revealed normal results,
while lumbar MRI did not show any compression to the spinal
canal or the nerve roots. His clinical and laboratory findings
were not suggestive of drug intoxication. A lumbar puncture was
performed; biochemical analysis of the cerebrospinal fluid
revealed normal results and did not yield any findings that could
be associated with Guillain-Barré syndrome. Electromyography
examination results were consistent with sensorimotor axonal
polyneuropathy predominant in the lower extremities. His family
history did not include any features. Although we primarily
interpreted his initial results as a sequel sign to axonal type
Guillain-Barré syndrome, which he had experienced in severe
form in the past, we realized that the presence of hammer toe and
pes cavus deformities could also indicate a hereditary form of
neuropathy. The patient was monitored in the intensive care unit
with mechanical ventilatory support, and symptomatic treatment
was continued. Since the patient had a history of ataxia, orofacial
dyskinesia, and parkinsonism symptoms accompanied by
dysarthria and polyneuropathy, and because he had had cognitive

&
A4

Page/Sayfa|778v



Surg Med. 2019;3(10):777-781.

J

and psychiatric diagnoses in the past, NA was suspected in the
differential diagnosis; therefore, a peripheral blood smear was
performed. The peripheral smear revealed acanthocytes at a ratio
greater than 20%, and the patient was diagnosed with NA. Since
Genetic testing for VPS13A mutations was unavailable, protein
analysis was performed Western blotting technique from tissue
samples. The diagnosis which ChAc was confirmed by detection
of chorein deficiency with the help of the free chorein Western
blot technique. The polyneuropathy present in the patient was
thought to be associated with ChAc (Figure 1).

In addition to his symptomatic treatment, the patient
was given 1 g/day methylprednisolone pulse therapy for 10 days
while he was being monitored with mechanical ventilatory
support. During this time, his level of hypercapnia regressed, his
consciousness returned to normal, and he was extubated as his
spontaneous respiration became sufficient. The patient then
underwent respiratory physiotherapy, muscle strengthening, and
walking and balance exercises. At the end of the treatment
period, his muscle strength increased, his overall condition
returned to normal, and he was able to walk without any support.
He had a normal state of consciousness and showed complete
orientation and cooperation. His speech was dysarthric and his
apprehension was normal. His eyes were at midline, and his eye
movements were free in all directions. The patient's Rankin scale
score increased to 2. The patient was referred to the neurology-
psychiatry department in his present clinical condition.

gk W, -
?.- ;

Figure 1: Acanthocytes observed in the peripheral blood smear of the patient

Discussion

NA Syndromes are compuosed of different diseases
where nervous system abnormalities are seen together with red
blood cell acanthocytosis [12]. NA is a neurodegenerative
disease and the patients show some psychiatric signs, chorea,
dementia as well as acanthocytes. In cranial MRI caudate
nucleus atrophy may be present [13]. And patients mainly suffer
because of the basal ganglia degeneration.

Presence of acanthocytosis on peripheral blood smear
can vary, and they are not necessary to confirm the diagnosis.
ChAc is an autosomal recessive, and MLS is an X-linked
inherited NA syndrome. They share some similarities such as
psychiatric symptoms, chorea, dystonia, myopathy, seizures, and
peripheral neuropathy [5,14]. There are some additional sporadic
conditions associated as well. For example, there has been a
report of a NA case developing cerebellar atrophy [15].

Genes mutated in patients with MLS, ChAc, and
Huntington’s disease-like 2 have been identified. The mutations,
the proteins and associated pathophysiological process have been
identified [14,16], but the pathophysiology of the related red
blood-cell anomalies is not yet clarified. There are studies
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focusing on the association between the integral membrane
protein and the cytoskeleton [17]. Described herein is the case of
a 34-year-old male patient. According to his history, symptoms
of his disease were present at least 10 years prior to his current
episode. This leads one to question whether the symptoms of NA
begin when the patient is much younger, even though the
diagnosis is typically made at later ages. Although there are
reports of NA cases diagnosed in their first and seventh decades,
the average age of onset for NA is 35 years [18]. A recent study
from China including 66 cases reported that the age of onset of
disease symptoms varied between 5 and 74 years [19].

NA disorders are extremely rare, and this rarity may be
due to underdiagnosis. Thousands of ChAc and a few hundred
MLS cases are thought to be present throughout the world. MLS
are reported from Americas, Europe, and Japan and there seems
to be no geographical selection [5]. ChAc seems to be common
in Japan, and this may be related to some genetic predisposition
[20], also some cases are present in geographically isolated
communities of the French-Canadian population [21].

Psychiatric symptoms such as anxiety, depression,
paranoid delusions, apathy, compulsive disorder (such as
impulsivity), emotional lability, and cognitive disturbances are
commonly observed in NA [18]. The case described herein was
diagnosed with bipolar affective disorder, for which he was
receiving treatment. NA is a rare, heterogeneous group of
neurodegenerative  diseases that can manifest diverse
neurological signs. It has been reported that the possibility of
developing dystonia and Parkinsonism are more likely than the
possibility of developing chorea if the disease begins at an early
age. Orofacial dyskinesia, dysarthria, and dysphagia can be
observed in NA patients. These patients may also bite their own
tongue and lip during eating due to orolingual dystonia (known
as "eating dystonia") [13]. Our case had eating dystonia and
tongue protrusion during the initial period after extubation;
therefore, during that time, he was fed formula through a
nasogastric tube. Oral intake was initiated later. Dementia is
observed in approximately 50% of cases with NA. It is common
for patients with the diagnosis of ChAc to have generalized type
epileptic seizures [13]. Our patient had history of seizure. In a
recent study including 66 cases [24]. accompanying findings are
reported as hyperkinetic movements (88%), dyskinesia in
orofacial region (80%), dystonia (67%), dysarthria (68%),
caudate atrophy or enlarged lateral ventricles on neuroimaging
(64%), and elevation in creatine kinase level (52%). Specific
genetic tests or western blotting can use in confirmed the
diagnosis as ChAc or MLS.

Studies show that myopathy and axonal type
polyneuropathy are often found during electrophysiological
examinations of patients with neuropathy. Histological
examinations of these patients often reveal the involvement of
generally large-diameter myelinated fibers and the presence of
chronic axonal neuropathy [22]. In the electrophysiological
examination of our current case, his sensory potential could not
be obtained, and his motor potentials had significantly reduced
amplitudes at the lower extremities. These findings are consistent
with widespread, symmetrical, and sensorimotor axonal type
polyneuropathy. NA syndromes are categorized as hereditary
neuropathies that are associated with central nervous system
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involvement, and nearly half of these patients have neuropathy
[22]. Our current patient did not have deep tendon reflexes, and
he had a loss of muscle strength at the lower extremities. NA
patients may have elevated levels of creatinine kinase (CK) and
may also suffer from amyotrophy. Elevated serum CK levels can
also be observed without myopathy, especially in the ChAc and
MLS subtypes, in which CK levels are usually between 300-
3000 (U/L) [5]. The serum CK level of our current case was 920
(U/L). In NA, radiological imaging findings are not specific to
the disease. For example, computed brain tomography, brain
MRI, positron emission tomography (PET), and single-photon
emission computed tomography can all be used as radiological
examination methods. In patients with NA, brain MRI may
reveal atrophy in the caudate and lentiform nuclei, as well as
hyperintensity at the lateral putamina area in T2 sequence. Some
cases may also show diffuse changes in white matter. In Figure 2
cranial MRI of several patients with NA are seen. In patients
with NA, computed brain tomography can demonstrate caudate
atrophy and ventricular enlargement, which is especially
prominent in the anterior horns of the lateral ventricles. PET may
show hypometabolic areas in the neostriatum and in the frontal
cerebral cortical regions. Additionally, patients with NA often
have reduced norepinephrine levels in the putamen and globus
pallidus. Similar to findings in patients with Parkinson's disease,
PET scans of patients with NA show a 42% reduction in DOPA
re-uptake in the posterior putamen. Using single photon emission
computed tomography (SPECT), the hypometabolic areas may
be observed as areas of hypoperfusion [18,23]. Further, there
have also been reports of cases with cerebellar atrophy [15]. Our
current case only underwent brain MRI, the results of which
were reported as normal. Autopsy examinations of NA cases
demonstrate neuronal loss and gliosis in the caudate, putamen,
globus pallidus, and substantia nigra, while the cerebral cortex is
preserved. Apart from the basal ganglia, neuronal loss may also
be profound in the thalamus and in the anterior horn of the spinal
cord. As in Parkinson’s disease, in NA, neuronal loss in the
substantia nigra is most profound in the ventrolateral region;
however, nigral neuronal loss is more diffuse in
neurodegenerative NA syndromes [24].

Figure 2: Cranial MRI images of Neuroacanthocytosis. Axial T2-weighted images demonstrate moderate
atrophy of caudate nucleus and putamen (A).Coronal FLAIR-T1-weighted images demonstrate moderate
atrophy of the caudate nucleus (B). Axial FLAIR- (C) and coronal T1-weighted images (D) demonstrate
atrophy of the caudate nucleus and the fronto-temporal cortex. In addition, FLAIR images show
periventricular white matter hyperintensities (courtesy of Nora Chan, MD, UCLA, Los Angeles, USA).
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Diagnosis of NA is made using a combination of
clinical properties, appropriate family history, and detection of
acanthocytes in the peripheral blood smear and protein analysis
the help of western blotting technique and/ or with genetic testes
[24]. For neurodegenerative NA syndromes, demonstration of
acanthocytes in the peripheral blood smear is the most important
diagnostic criterion; nevertheless, clinical findings should not be
underrated [25]. The percentage of acanthocytes in the blood
smear of patients with NA varies between 5-50%; however, the
ratio of acanthocytes does not reflect disease intensity. In our
current case, we performed a peripheral blood smear upon the
suspicion of NA due to the presence of suggestive clinical signs
and symptoms, which revealed the presence of acanthocytes at a
ratio of 20%, confirming the diagnosis of NA. Since
acanthocytes may be present at various stages of the disease, it is
not always possible to detect them, even though there may be
clinical findings pointing towards the diagnosis of NA. In such
conditions, it is recommended that the peripheral smear be
repeated or re-evaluated after diluting with saline in a 1:1 ratio.
Repeating the peripheral smear with a thinner layer of blood may
increase the possibility of diagnosis [26]. The diagnosis was
confirmed with western blotting from tissue samples as chorea
ChAc.

The symptoms of NA syndromes may vary among
patients, which causes misdiagnoses. In some, the disease starts
with dominant psychiatric features like schizophrenia, obsessive-
compulsive disorder, depression, cognitive impairment, tics, and
Tourette's syndrome. In others neurological and muscular
symptoms are dominant such as parkinsonism, chorea, epileptic
seizures, dystonia, peripheral neuropathy, myopathy, or
cardiomyopathy.

Although there have been several reports of NA cases in
the literature in which neurological and psychiatric symptoms
predominate the clinical condition, to our knowledge, ours is the
first reported case of NA presenting to the emergency
department with such severe clinical conditions as acute
respiratory failure and altered conscious state. Therefore, we
believe our case is significant for the literature. Moreover, it is
also interesting that our case demonstrated almost all the clinical
manifestations described within the context of ChAc. Our
patient's presentation with acute respiratory failure suggested that
his respiratory muscles were affected by his neuropathy. Our
patient most likely received benefit from steroid treatment
because steroids have known effectiveness in the treatment of
neuropathy. It is clear that a successful emergent approach, early
diagnosis, and appropriate treatment of the disease in a case
presenting with such a severe condition are of vital significance.
Failure to meet these requirements may lead to unwanted
outcomes such as a requirement for long-term mechanical
ventilation and hypoxic encephalopathy. Further, it is even
possible that the clinical condition may become as dramatic as to
cause the death of the patient.

Conclusion

Various presentations are known for these syndromes
and, it should be noted that NA may manifest with a very severe
unexpected presentation, as in our case. Therefore, we believe it
is necessary to consider NA among the differential diagnoses in
patients presenting with a complex clinical picture, including
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acute respiratory failure, and altered consciousness. The
diagnosis of NA syndromes can be made quite rapidly with the
peripheral blood smear, which is an amazingly simple and cost-
effective method; a rapid diagnosis leads to a prompt start to
treatment. Western blotting for protein analysis and/ or genetic
tests for mutations can be performed to confirm the diagnosis
and to identify subgroups of NA syndromes.
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Abstract

Sildenafil’s complications include intracranial hemorrhage along with others, however, spinal cord intramedullary
hemorrhage (Hematomyelia) after using sildenafil has not been previously reported. We herein present the case of a 50-
year-old male patient who was referred to the Neurology department with pain and numbness radiating to the left arm
after use of sildenafil. He was diagnosed with hematomyelia after various diagnostic tests. Other pathologies that might
have caused hematomyelia were ruled out.

Keywords: Intramedullary hemorrhage, Hematomyelia, Cervical cord, Sildenafil

Oz

Sildenafil kullaniminin gesitli komplikasyonlarinin yaninda intrakranial kanamaya da neden oldugunu gosteren olgular
bildirilmis olmasina ragmen, sildenafil kullanimi sonras: spinal kord intramediiller kanamasi (Hematomyelia) heniiz
bildirilmemistir. Bu olguda, sildenafil kullandiktan sonra sol kola yayilan agri ve uyusukluk sikayetleri ile noroloji
klinigine basvuran 50 yasinda erkek hastadan bahsedildi. Goriintiileme yontemlerinden sonra hematomiyeli tanis aldi.
Sildenafil kullanimi diginda hematomiyeliye neden olabilecek diger patolojiler ekarte edildi.

Anahtar kelimeler: intramediiller kanama, Hematomiyeli, Servikal kord, Sildenafil

Introduction

Sildenafil (UK-92,480), an orally active, selective inhibitor of phosphodiesterase type
5 (PDE-5), is a crucial regulator of cyclic guanosine monophosphate (cGMP). Its initial target
at manufacturing was the corpus cavernosum in males. It causes muscle relaxation,
vasodilatation, and penile erection by increasing cGMP and nitrous oxide (NO) in the smooth
muscle of the corpus cavernosum [1]. Side effects include flushing, headache, nasal congestion,
and changes in pulmonary blood flow, which shows that the vasodilatory effects are not
confined to the corpus cavernosum [2,3]. Despite the lack of evidence confirming the exact
cause of bleeding, there is enough data to suggest that sildenafil can cause the atraumatic
hematomyelia [4-6]. Spinal cord intramedullary hemorrhage (Hematomyelia) after sildenafil
use has not yet been reported. We herein present the case of a 50-year-old male patient who
was referred to the Neurology department with pain and numbness radiating to the left arm
after use of sildenafil. He was diagnosed with intramedullary hemorrhage of the cervical cord
(hematomyelia) after various diagnostic tests.
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Case presentation

A fifty-year-old male patient was admitted to the
Neurology Department with neck pain radiating to the left arm
and shoulder and numbness which started 7-8 days ago after
using 100 mg sildenafil thrice at short intervals. The physical
examination and laboratory tests were normal. Cervical
computerized tomography (CT) imaging revealed hyperdense
intramedullary hemorrhage at between C2-C6 levels (Figure 1).
Cervical magnetic resonance imaging (MRI) was recommended
for differential  diagnosis, which revealed subacute
intramedullary hemorrhage with hyperintense, non-restricted
lesions extending between C2-C6 levels in T1, T2 and diffusion-
weighted images (Figure 2-3) respectively, which were non-
enhancing after administration of intravenous contrast agent
(IVCA). Lumbar puncture (LP) was performed for cytological
examination, in which there were no significant findings.
Contrast-enhanced cranial MRI performed for demyelinating
disease showed no pathology, and all markers were negative for
vasculitis. Steroid pulse therapy was planned for 7 days. The
patient's complaints regressed after medical treatment and the
control cervical MRI obtained after ten days showed a decrease
in the hemorrhage. He was then discharged with
recommendations (Figure 4). Follow-up MR imaging after 4
weeks showed that intramedullary hemorrhage had decreased,
and cord swelling had resolved. Dual phase CT imaging did not
reveal any vascular anomalies. Consequently, this case was
evaluated as a complication of sildenafil use. The patient’s
complaints had completely resolved after 9 months and follow-
up cervical MRI showed a significant decrease in hemorrhagic
findings (Figure 5).

Figure 1: Non contrast enhanced cervical CT (sagittal image) showed hyperdense intramedullary
hemorrhage between C2-6 levels (arrows)
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Figure 2: Sagittal T2-weighted magnetic resonance images of Figﬁre 3: Sagittal T1-weighted magnetic resonance images of

the cervical spine demonstrating intramedullary hemorrhage the cervical spine demonstrating intramedullary hemorrhage

between C2-6 levels with abnormally increased T2 signalling between C2-6 levels with abnormally increased T1 signaling
and expansion of the cord (arrows) and expansion of the cord (arrows)
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Figure 4: Sagittal magnetic resonance image of the cervical spine showing decreased intramedullary
hemorrhage and expansion between C2-6 levels

Figure 5: Follow-up magnetic resonance image, A, B: Sagittal STIR and T2-Gradient Echo resonance
images of the cervical spine showing hypointense areas due to hemosiderin deposition in the old
intramedullary hemorrhage area

Discussion

Intraspinal hemorrhage is imich less common than
intracranial hemorrhage and may present as epidural, subdural,
subarachnoid, or intramedullary bleeding with devastating
consequences. Intramedullary hemorrhage, also known as
hematomyelia, is the rarest form of intraspinal hemorrhage [7].
Since the first report of spontaneous hematomyelia by
Richardson, few other case reports of hematomyelia have been
described, most in relation to anticoagulant treatment [8].

Spinal cord hematoma or hematomyelia is an
infrequently encountered condition that is the result of several
unusual disease processes. The causes of spontaneous,
nontraumatic spinal cord hematoma most commonly include
vascular malformations of the spinal cord, followed by clotting
disorders, inflammatory myelitis, spinal cord tumors, abscess,
syringomyelia, and unknown etiologies [9,10].

Sildenafil (UK-92,480), an orally active, selective
inhibitor of phosphodiesterase type 5 (PDE-5), is a crucial
regulator of cyclic guanosine monophosphate (cGMP) and
causes muscle relaxation, vasodilatation, and penile erection by
increasing cGMP and nitrous oxide (NO) in the smooth muscle
of the corpus cavernosum [1]. This drug also redistributes the
arterial flow and decreases perfusion, which may lead to acute
myocardial infarction. For the above-mentioned reasons, it
lowers systolic blood pressure by 8 to 10 mmHg in clinical trials
[11].

The enzyme inhibited by the drug, cyclic guanosine
monophosphate-specific phosphodiesterase type 5 (PDEDS), is
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present at several other sites than the corpus cavernosum. Known
side-effects of vascular smooth muscle relaxation caused by
sildenafil include headache in 16%, facial flushing in 10%, and
hypotension and dizziness in 2% of patients [2]. In-vitro research
suggests that sildenafil can also inhibit PDE5-induced platelet
aggregation [12].

In this case, we excluded the common causes of
atraumatic hematomyelia, including vascular malformations
(arteriovenous fistula, cavernoma, capillary telangiectasia,
venous angioma), neoplasms, Gowers’ intrasyringal hemorrhage,
spinal radiation, coagulation and bleeding disorders [13,14],
concluding that the hematomyelia of the patient was a
complication of multiple sildenafil use in a short period of time.

Sildenafil is a potentially dangerous drug that can
provoke life-threatening intracranial and  subarachnoid
hemorrhage. To the best of our knowledge, this case report
presents the first case of hematomyelia after using sildenafil.
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