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Abstract
Aim: Although minimally invasive methods have developed rapidly in the treatment of varicose veins in recent years, high ligation +
stripping (S/L), which is the classical surgical treatment, is still considered gold standard. Some thromboembolic events may occur due
to varicose disease. Our aim is to determine the changes in mean platelet parameters after the procedure in patients who underwent S/L
with spinal anesthesia and investigate the effect of this procedure on thromboembolic events.
Methods: Patients who visited the Anesthesia Reanimation outpatient clinic of Adiyaman University Faculty of Medicine and underwent
S/L with spinal anesthesia were evaluated in this retrospective cohort study. Data was collected electronically with file scanning.
Patients whose hemograms were obtained before and 1 day after the operation were included. Among the laboratory tests, MPV, PLT,
platelet distribution width (PDW) and plateletcrit (PCT) were noted.
Results: Postoperative MPV (P<0,001) and PLT (P=0.01) values showed a significant decrease compared to the preoperative period,
while PDW (P=0.194) and PCT (P=0.863) values remained similar.
Conclusion: If it is assumed that varicose veins and MPV are associated with thromboembolic events, a significant decrease in
postoperative MPV value in patients who underwent S / L with spinal anesthesia will reduce thromboembolic events.
Keywords: Mean platelet volume, Thromboembolism, Stripping and ligation, Spinal anesthesia
Öz
Amaç: Varis tedavisinde minimal invaziv yöntemler özellikle son yıllarda hızla gelişme göstermesine rağmen klasik cerrahi tedavi olan
yüksek ligasyon+stripping (S/L) halen altın standart kabul edilir. Varis hastalığına bağlı bazı tromboembolik olaylar meydana
gelebilmektedir. Amacımız, spinal anestezi ve S/L uygulaması olan hastalarda işlem sonrası ortalama trombosit parametrelerindeki
değişiklikleri belirlemek ve bu işlemin tromboembolik olaylara etkisini araştırmaktır.
Yöntemler: Bu çalışma retrospektif kohort çalışması olarak tasarlandı. Çalışmaya dahil edilen hastalar Adıyaman Üniversitesi Tıp
Fakültesi Anestezi Reanimasyon polikliniğine başvuran ve spinal anestezi ile S/L yapılan hastalardan seçildi. Veriler elektronik ortamda
dosya taraması şeklinde toplandı. Dosya taramasından operasyon öncesi ve 1 gün sonrası hemogram alınan hastalar çalışmaya dahil
edildi. Laboratuvar tetkiklerinden MPV, PLT, trombosit dağılım genişliği (PDW) ve plateletcrit (PCT) tespit edilerek kaydedildi.
İstatistiksel analizler SPSS 22,0 kullanılarak yapıldı.
Bulgular: Postoperatif MPV (P<0,001) ve PLT (P=0,01) değeri preoperatif döneme göre anlamlı düşüş gösterdi. PDW (P=0,194) ve
PCT (P=0,863) değerlerinde postoperatif 1. gün, preoperatif döneme göre anlamlı bir değişim olmadığı görüldü.
Sonuç: Spinal anestezi altında S/L uygulanan hastalarda postoperatif MPV değerinde anlamlı bir düşüş gözlenmesi, varis hastalığının ve
MPV ün tromboembolik olaylarla ilişkili olduğu varsayılırsa uygulanan cerrahi tromboembolik olayları azaltır.
Anahtar kelimeler: Mean platelet volüm, Tromboembolizm, Stripping ve ligasyon, Spinal anestezi
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Introduction
Varicose veins and chronic venous insufficiency is a
disease with high prevalence: It affects about half of the
population [1,2]. Advanced age, sedentary lifestyle, positive
family history, smoking, trauma, obesity, and previous
thromboembolism play a role in the etiology [3]. Although
minimally invasive methods such as thermal or non-thermal
endovascular ablation have developed rapidly in recent years, the
classical surgical method is still considered the gold standard
treatment [2,4]. It is known that the tendency to thromboembolic
events increases in patients with advanced varicose veins [5].
Stasis, slowing in blood flow and turbulence in varicose
veins can activate coagulation mechanisms. Phlebothrombosis
progresses to thrombophlebitis, which is a particularly painful
condition. Delay in intervention may dislodge clots in the venous
system and cause a severe and mortal complication, such as
pulmonary embolism. This clinical progression can be prevented
with timely treatments [5].
Many studies have shown that platelets play a role in
cardiovascular events. Increased MPV levels are associated with
an increased risk of thromboembolism [6,7]. Platelets,
heterogeneous in activity and size, contain mitogenic and
chemotactic factors that cause neointimal proliferation.
The most commonly used measure of platelet size is
MPV. It is inexpensive and can be easily detected from the
hemogram obtained from almost all patients undergoing surgery.
Increased MPV is associated with increased platelet activity [8].
Our aim is to examine the changes in MPV and
thrombocytes following the surgery, and the effect of varicose
treatment on thrombogenicity in patients undergoing varicose
vein surgery under spinal anesthesia, in light of the literature.

Materials and methods
The patients were selected from those who applied to
Adıyaman University Faculty of Medicine Anesthesia
Reanimation outpatient clinic between June 2018-December
2020 and underwent varicose vein surgery under spinal
anesthesia. Adıyaman University Ethics Committee for NonInvasive Research approved this retrospective cohort study with
the reference number 2018/5-40. Patient data were obtained
digitally with file scanning. Among 97 patients operated for
varicose veins, 49 patients who had pre- and postoperative
hemograms were included (Confidence interval: 95% (P<0.05),
power: 80%). Patients with acute or chronic deep vein
thrombosis, using anticoagulants for any other reason, those with
peripheral artery disease, diabetes and those not receiving spinal
anesthesia were not included in the study.
Blood samples for MPV and other platelet parameters
were collected in tubes containing Ethylene Diamine Tetra
Acetic Acid (EDTA) after an overnight fast and analyzed in the
Cell DynRuby blood counter within half an hour. Coefficient of
variation (inter assay) was <5 % in all measurements.
Statistical analysis
Analyses were performed with SPSS 22.0. The
distribution of variables was evaluated with the KolmogorovSmirnov test. Descriptive statistics were presented as mean,
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standard deviation, median, lowest, highest, frequency and ratio
values. A P-value of <0.05 was considered significant.

Results
A total of 49 patients (27 males, 22 females) who
underwent S / L under spinal anesthesia with preoperative and
postoperative hemogram values were included in the study. The
mean age and body mass index values were 41.57 (11.3) years
and 27.16 (3.26) kg/m2, respectively (Table 1). The patients'
white blood cell (WBC) (P<0.001), hemoglobin (HBG)
(P=0.08) and hematocrit (HCT) (P<0.001) values showed a
significant change on postoperative day 1 compared to the
preoperative period (Table 2).
Table 1: Demographic data
Age
BMI
Gender

Male
Female

Min-Max
20-67
19.40-35.40
n (%)
27(55.1)
22(44.89)

Median
41.57
27.50

Mean (SD)
41.57(11.85)
27.16 (3.2)

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

Min-max

Median

Mean (SD)

P-value

4.50-17.50
5.40-14.50

7.80
10.30

8.48(2.73)
10.13(2.37)

<0.001

9.90-17.30.
9.20-17.10

14.4
13.6

14.10(1.7)
13.67(1.8)

0.008

34.7-52.0
31.4-50.0

43.7
41.0

40.50 (4.0)
840.50(4.8)

<0.001

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

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

Min-max

Median

Mean (SD)

P-value

80-349
72-343

227
206

229.28 (7.78)
212.26 (7.76)

0.001

5.6-15.7
4.9-16

7.4
6.8

8.1 (2.1)
7.3 (2.0)

0.000

11.30-22.1
10.8-22.8

18.6
18.9

17.6 (2.8)
17.9 (3.0)

0.194

0.08-0.65
0.08-09

0.17
0.15

0.18 (0.08)
018 (0.15)

0.863

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

Discussion
Traditional anesthesia methods used in surgical
treatments of varicose veins are general and spinal anesthesia [9].
Complications such as respiratory problems, nausea, vomiting
and deep vein thrombosis are known to occur less frequently in
spinal anesthesia compared to general anesthesia [10]. Neuraxial
blocks reduce peripheral vasodilation and vascular resistance by
creating efferent autonomic block and sympathetic block in
nerve roots at the spinal level. [11]. After sympathetic block,
tissue perfusion index increases, and tissue oxygenation
improves. In a study performed on 355 patients who underwent
classical varicose veins surgery, 10 patients (2.8%) received
general anesthesia, 80 patients (22.5%), peripheral border block,
and 265 patients (74.6%), spinal anesthesia [12].
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In our study, the effects of classical varicose vein
surgical treatment, performed under spinal anesthesia, on
thromboembolic events was investigated. We showed that the
postoperative value of MPV, which is predictive of venous
thromboembolic events, significantly decreased compared to the
preoperative period. This was an important result in terms of
showing the protective effect of varicose surgery performed
under spinal anesthesia against thromboembolic events.
Due to chronic venous insufficiency, venous
hypertension and slow flow in varicose veins, intravascular
coagulation mechanisms are activated. The event begins as
superficial thrombophlebitis characterized by edema, pain, and
hyperemia. If left untreated, this process may extend into the
deep veins, causing deep vein thrombosis and even pulmonary
embolism with high mortality. Varicose veins were detected in
32-100% of patients with superficial venous thrombophlebitis.
Pulmonary embolism and deep vein thrombosis can develop in
patients with varicose veins. Therefore, treatment of varicose
veins is important [13,14]. Virchow’s triad, consisting of
endothelial damage, hypercoagulability, and stasis, plays a
significant role in the etiopathogenesis of venous
thromboembolism. Venous stasis is expected in patients with
varicose veins, especially in those with dense pacts, which
predisposes to thromboembolic events [15].
Inflammation and thrombogenic events cause changes
in PLT size, which is determined by MPV and routine analyzers.
MPV is affected by PLT aging and varies with turnover balance.
Platelets, nucleated cells synthesized from megakaryocytes, play
a role in vasoconstriction, hemostasis, vascular endothelial
repair, and host defense. Recent studies have shown that
atherogenesis formation is also effective in the development of
many hematological diseases, tumor growth factor release and
metastasis [16,17].
MPV is an inexpensive and easily measurable marker of
platelet functions and activity. It is used in many routine clinical
and preoperative applications. According to many reviews,
increased MPV is associated with increased mortality in acute
coronary syndromes, acute ischemic cerebrovascular events, and
venous thromboembolic events [18–21].
In their study conducted with a total of 1094 patients,
Chang et al. [17] showed that higher MPV in patients with acute
coronary syndrome was associated with higher cardiovascular
risk factors and higher cardiovascular events. Adam et al. [19]
demonstrated that MPV, RDW and WBC are independent
predictors of short-term mortality, and they are used in
conjunction with coagulation profiles in the diagnosis of acute
coronary syndrome in patients presenting with chest pain.
Mayda-Domaç et al. [22] showed that MPV may be an early and
important predictor for ischemic stroke, but the number of PLT
plays a role in the outcome in hemorrhagic stroke. Again, in a
different study of 327 patients, Farah et al. [21] concluded that
MPV and the neutrophil-to-lymphocyte ratio may be useful for
early detection of acute venous thromboembolism.
In thromboembolism, laboratory values are mostly used
in differential diagnosis. Thrombocyte and platelet indices (such
as MPV, platelet distribution width (PDW), plateletcrit (PCT))
increase in thromboembolic events. Normally, there is an inverse
proportion between Platelets and MPV. Large MPV indicates
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low platelet count. Large platelets have been shown to contain
more granules, are more adhesive, more metabolically and
enzymatically active, more tightly bound to collagen, and
therefore have increased thrombogenic properties [23].
Factors involved in the formation of varicose veins
cause the remodeling of the vascular wall, the destruction and
failure of the venous valves. With the inclusion of leukocytemediated inflammation, it may cause endothelial dysfunction,
edema, ulcers and, in advanced stages, deep vein thrombosis
[15]. All these events cause an increase in thrombocyte volume,
a.k.a. MPV, in patients with varicose veins.
MPV can be studied on all hematology devices.
Although the normal reference range varies depending on the
device used, it is 7.2-11.7 fL. This value is affected by many
factors, such as the device used, the tubes from which the blood
samples are obtained, operating time, seasonal changes and even
altitude [24].
In our study, blood samples were collected in tubes
containing EDTA and studied within half an hour. There was no
infectious disease, diabetes or other hematological diseases in
patients that would affect MPV value. In addition, control blood
samples were taken on the first postoperative day, preventing the
result from being affected by intervening diseases. To the best of
our knowledge, there has been no previous study in the literature
investigating thromboembolic events with MPV value after
surgical treatment under spinal anesthesia in varicose veins
patients. None of the patients developed thromboembolic events
postoperatively.
Limitations
The small number of patients, the retrospective nature
of the study and the lack of a control group were the main
limitations of our study. We believe that more effective results
can be obtained with further prospective, controlled study
conducted on larger patient populations.
Conclusions
Considering that MPV is involved in thromboembolic
events, treatment of varicose veins may prevent related
complications. We showed that a decrease in MPV can be
achieved by treatment of varicose veins with the classical
surgical method under spinal anesthesia.
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