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Ozet

Amag: Bu ¢alismanin amaci, Karpal Tiinel Sendromu (KTS) ile anjiyogenez, tromboz, immiinite ve inflamasyonla sonuglanan ortalama trombosit hacmi
(MPV) arasindaki iligkiyi degerlendirmektir

Gereg ve Yontemler: 2013 ve 2019 yillar1 arasinda, 1660 hastaya mini-agik dekompresyon uygulandi ve sirasiyla 1056 saglikli birey kontrol grubu olarak
retrospektif calismaya dahil edildi. Diglama kriterleri saglandiktan sonra 166 KTS hastas1 (141 kadin, 25 erkek) ve 156 kontrol hastas: (80 kadin, 76 erkek)
olarak iki grup belirlendi. KTS ve kontrol gruplarinda, 12 saat a¢ kalindiktan sonar alinan vendz kan érneklerinden ortalama trombosit hacmi (MPV),
trombositsayist (PLT), trombosit dagilim genisligi (PDW), beyaz kan hiicre (WBC) sayis1, hemoglobin (Hb), ESR ve CRP diizeyleri elde edildi ve hastane
veri tabaninda geriye doniik olarak kaydedildi. Ayrica KTS grubundaki hastalardan postoperatif 6. ve 12. ay kontrollerinde kan 6rnekleri alinarak operasyon
oncesi ¢aligilan degerler dosyadan tekrardan kaydedildi.

Bulgular: KTS hastalar1 arasinda, ameliyat sonrasi 6 ayda ortalama MPV'de bazal degere kiyasla anlamli bir fark vardi (p = 0,027). Ortalama MPV'de 1. yilda
bazal degere gére anlamli bir fark bulunmadi (p = 0,70). Ek olarak, KTS' li hastalar ve kontrol grubundaki hastalar arasinda MPV degerlerinde veya diger kan
parametrelerinde (trombosit sayisi, beyaz kan sayimi, trombosit dagilimi genisligi ve hemoglobin) anlamli bir fark bulunmada.

Sonug: Calismamizda KTS ile MPV arasinda 6nemli bir iliski bulunmadigini tespit ettik. Bu konuyu aydinlatmak igin daha biiyiik 6rneklem bitytikliigiine ve
genis prospektif ¢aligmalarin gerekli olduguna inaniyoruz.

Anahtar Kelimeler: Karpal Tiinel Sendromu, Ortalama Trombosit Hacmi, Trombosit, iligki

Abstract

Objective: The aim of this study was to evaluate the relationship between Carpal tunnel syndrome (CTS) and mean platelet volume (MPV) in which is related
with angiogenesis, thrombosis, immunity and inflammation.

Material and Methods: Between 2013 and 2019, 1660 patients underwent mini-open decompression and 1056 healthy individuals were included in the ret-
rospective study as study and control grup respectively. After the exclusion criteria are provide, patients were determined 166 CTS patients and 156 control
patients in two groups. In the CTS and control groups, mean platelet volume (MPV), platelet count (PLT), platelet distribution width (PDW), white blood
cel(WBC) count, haemoglobin (Hb), ESR and CRP levels were obtained from venous blood samples drawn after 12-h fasting and were recorded retrospec-
tively from the hospital database.In addition, blood samples were taken from the patients in the CTS group at the postoperative 6th and 12th month controls
and the values studied before the operation were re-recorded from the file.

Results: Among the CTS patients, only there was a significant difference in the mean MPV at 6 months postoperatively compared to baseline (p=0.027).
No significant difference was detected inthe mean MPV at 1 year compared to baseline (p=0.70). In addition, no significant differences were found in MPV
values or in other blood parameters (platelet count, white blood count, platelet distribution width and haemoglobin) between patients with CTS and controls.

Conclusion: We found that no significant relationship was detected between CTS and MPV in our study. We believe that further prospective studies with
larger sample size are needed to elucidate this topic.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is one of the most frequ-
ently seen entrapment neuropathies (1). The syndrome gene-
rally occurs bilaterally and is more prominent in the domi-
nant hand in 76% to 87% of the cases (2). It is more common
in women and its incidence increases with advancing age.
CTS is characterized by clinical symptoms, such as pain,
paresthesia, hand dysfunction, muscular atrophy and weak-
ness (1-3). Surgery is indicated in one-third of patients (1-3).
The etiologyof CTS is multifactorial, with the most relevant
risk factors being female gender, pregnancy, obesity, grea-
ter body mass index, age>30 years, fractures involving the
wrist,systemic diseases, such as diabetes mellitus, rheuma-
toid arthritis and hypothyroidism and repetitive use of the
dominant hand (3).

Platelets play a role in angiogenesis, thrombosis, im-
munity and inflammation (4, 5).The mean platelet volume
(MPV) is a marker of platelet function and activation, and is
low during active disease periods in patients with rheuma-
toid arthritis and ankylosing spondylitis (4-6). In addition,
MPV is significantly higher in patients with psoriasis than in
controls (7). In another study, MPV was significantly lower
in osteoarthritis patients with active synovitisthan in controls
(8).

Although many studies have reported that MPV is predi-
ctive in several chronic inflammatory disorders, to our know-
ledge there is none that shows the relationship between MPV
and CTS in a controlled study.In this study, we hypothesized
that there is a relationship between CTS, which has been clas-
sified as a chronic inflammatory disorder. Thus, MPV values
were compared pre and postoperativelyin patients with CTS
and between patients with CTS and healthy controls.

MATERIAL and METHODS

Among 3528 patients with CTS who underwent open de-
compression surgery at our two clinics (Kayseri City Training
and Research Hospital and Kahramanmaras Sutcu Imam Uni-
versity Faculty of Medicine) between January 2013 and De-
cember 2019, 1660 were included in the retrospective study.
In addition, 1060 healthy individuals served as controls.Pa-
tients with myeloproliferative disorders, immune thrombocy-
topenia, disseminated intravascular coagulation, and thrombo-
tic thrombocytopenic purpura, which can alter the MPV va-
lue, and those who underwent bilateral surgery for CTS were
excluded, as were patients with a previous history of acute
myocardial infarction, elevated erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP), previous bypass surgery
and/or angiography, rheumatoid disease, renal disease, antith-
rombotic drug use, diabetes mellitus and a history of chronic
disease.

In the CTS and control groups, MPV, platelet count (PLT),
platelet distribution width (PDW), white blood cell(WBC)
count, haemoglobin (Hb), ESR and CRP levels were obtained
from venous blood samples drawn after 12-h fasting and were

recorded retrospectively from the hospital database.In addi-
tion, blood samples were taken from the patients in the CTS
group at the postoperative 6th and 12th month controls and
the values studied before the operation were recorded from
the file. The patients with a WBC>103/uL, ESR>20 mm/s and
CRP>0.5 mg/dL were excluded. In this study conducted in
two centers, the operations were performed by two surgeons
and blood samples were studied in biochemistry laboratories
in two centers.

CTS was diagnosed using a 4-channel electroneuromyog-
raphy device when the peak sensorial conduction velocity of
the median nerve was slower than 44 m/s recorded in the se-
cond finger and/or the distal motor latency was longer than 3.6
m/s recorded at the abductor pollicisbrevismuscle after stimu-
lation of the median nerve at the 5 cm? wrist segment.

The study protocol was approved by the Ethics Commit-
tee of Kahramanmaras Sutcu Imam University Faculty of
Medicine(Decided no: 07, approval date 30.09.2020, sessi-
on: 2020/18). All patients provided informed consent prior to
study entry, and the study was conducted in accordance with
the principles of the Declaration of Helsinki.

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 prog-
rame (IBM SPSS for Windows version 22, IBM Corparation,
Armonk, New York, United States). Frequency analysis was
performed for categorical variables.The data was expressed
in numbers and percentages. Whether acceptable variables
fit the normal distribution, Single Sample was determined by
Kolmogorov Smirnov test, Paired Student’s t-test in non-pa-
rametric parameter analysis and Pearson chi-square test were
used to compare categorical data groups. Ap value of <0.05
was considered statistically significant.

RESULTS

There were 141 women and 25 men in the CTS group,
and 80 women and 76 men in the control group. There was
no significant difference between the groups regarding sex
(»p=0.274). The mean age was 55.2 years in the CTS group
and 54.6 years in the control group (p=0.340). Among the
patients with CTS, the only significant difference was found
between mean MPV values obtained at baseline (9.02) com-
pared to those at 6 months postoperatively (9.36,p=0.027,

see Table 1).

There was no significant difference between baseline and
1-year postoperative MPV values (8.97, p=0.700). When ot-
her blood parameters obtained at baseline were compared to
those obtained at 6 months and 1 year postoperatively, no
significant differences were found in mean PLT count (ba-
seline, 290.04 compared to 6 months, 288.10 and 1 year,
297.83; p=0.780 and p=0.290, respectively), mean PDW
(baseline, 19.21 compared to 6 months, 19.71 and 1 year,
18.42; p=0.340 and p=0.060, respectively), mean WBC (ba-
seline, 7895.51 compared to 6 months, 7661.26 and 1 year,
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Table 1. The comparison of laboratory findings of the CTS and control groups.

CTS
Preoperative Postoperative Postoperative Control Group p
(6.month) (12. month) Value

MPYV (fL) 93+1.2 9.6+ 1.4 8913 9.2+1.2
Hb (g/dL) 14.1+£22 14.9+6.3 14.7+2.08 15.0 +2.1
WBC 7895.5 7961.7 7965.2 +1369.3 7835.6 +1223.8
(10°/ul) +1261.4 +1214.7 297.3+ 61.8 293.4 +£70.1 P>0.05
PLT 290.5+ 63.7 288.1 +£65.2 18.4 +4.13 19.0+4.5 *
(10°/uL) 19.2+1.2 19.7 + 4.8
PDW (%)

Abbreviations: CTS; Carpal tunnel syndrome, MPV; Mean platelet volume, Hb; Hemoglobin, WBC; White blood cells,

PLT; Platelet count, PDW; platelet distribution width.

"The difference between preoperative and sixth month postoperative is statistically significant (p<0.05).

* There were no significant differences between groups.

7965.72; p=0.630 and p=0.580, respectively) and mean Hb
(baseline, 14.16 compared to 6 months, 14.99 and 1 year,
14.96; p=0.105 and p=0.150, respectively).

In the control group, mean MPV was 9.21, mean plate-
let count was 293.47, mean PDW was 19.39, mean WBC
was 7835.26 and mean Hb was 15.07.No significant diffe-
rence was detected in mean MPV value (p=0.560), mean
PLT count (p=0.410), mean PDW (p=0.220), mean WBC
(»=0.770) and mean Hb (p=0.940) at baseline in the CTS
group compared to those in the controls.

DISCUSSION

We hypothesized that there is a relationship between
CTS, which has been classified as a chronic inflammatory
disorder. Thus, MPV values were compared pre and postope-
ratively in patients with CTS and between patients with CTS
and healthy controls. In addition, we believe that our study
contributed to the understanding of CTS and helped clarify
the relationship between MPV and CTS.

MPV demonstrates platelet function and activation (9).
When platelets, which have a main role in haemostasis, are
activated, inflammatory pathways are promoted by growth
factors, cytokines and other bioactive substances that are re-
leased. MPV has been shown to be predictive in many chro-
nic inflammatory diseases, ranging from stroke to osteoarth-
ritis (10-13).

Previous studies have shown that PLT decreases in cases
when MPV is increased. This finding is attributed to incre-
ased production of platelets with enhanced aggregation in
bone marrow. However, elevated interleukin-6 levels (IL-
6) have been proposed to stimulate platelet production and
lead to release of platelets with greater volume from bone
marrow (13-15). It has been shown that platelets have a role
in angiogenesis, thrombosis and immunity. The relations-
hip ofplatelet value with inflammation was investigated in
several studies, reporting that inflammation is an important
stimulus for platelets (16). Proinflammatory cytokines, es-

pecially IL-6,have a primary role in the pathogenesis of inf-
lammatory arthritis (6, 14, 15). Kisacik et al. (6) reported
that a low MPV value was associated with inflammation in
patients with rheumatoid arthritis and ankylosing spondylitis
and increased with anti-inflammatory treatment. Osteoarth-
ritis is a common disease that mainly involves joints, cau-
sing synovitis and tendinitis in the joints involved (17). In a
study on osteoarthritis, MPV values were significantly lower
in patients with knee osteoarthritis and active synovitisthan
in those with osteoarthritis but without active synovitis (8).
Canpolat et al. (18) found that the MPV was higher in pso-
riasis patients with arthritis than in those without arthritis
and that there was a significant positive correlation between
MPYV and disease duration. Cardiovascular disease and caro-
tid intima-media thickness are associated with CTS in those
60 years or older (19). Park et al. (20)found that carotid in-
tima-media thickness was greater in patients with CTS than
in controls; however, they suggested that an independent as-
sociation exists between carotid intima-media thickness and
CTS, which can be due to chronic inflammation.

Our study has several limitations. First, the study has a
retrospective design. Second, sample size was small and may
not reflect the general population. In some studies, the rela-
tionship between MPV, which is considered to be a simple,
readily available inflammatory marker,and chronic inflam-
matory diseases has been investigated but no clear associati-
on could be established.

In conclusion, we found that no significant relationship
was detected between CTS and MPV in our study. We belie-
ve that further prospective studies with larger sample size are
needed to elucidate this topic.
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