
arpal tunnel syndrome (CTS) is the most common neuropathy of the
upper limb, affecting about 6%-12% of the general population. It is
more common in females than males, and prevalence and severity

increase with age.1 CTS is the clinic table characterized by pain and pares-
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Neutrophil/Lymphocyte, Platelet/Lymphocyte and
Neutrophil/Monocyte Rates in

Carpal Tunnel Syndrome

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The aim of this study was to investigate the relationship between these in-
flammation markers, neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), neu-
trophil/monocyte ratio (NMR) and lymphocyte/monocyte ratio (LMR) in patients with diagnosed
carpal tunnel syndrome (CTS). MMaatteerriiaall  aanndd  MMeetthhooddss:: A total of 260 participants including 130
healthy volunteers and 130 patients diagnosed with bilateral or unilateral CTS were included in
this retrospective study. Patients with CTS diagnosis were classified as mild, moderate and severe
according to electroneuromyography (ENMG) results. Hemogram parameters, NLR, PLR, NMR,
LMR and C-reactive protein (CRP) values were calculated in the study and control groups. The
data obtained were compared between patients with CTS and healthy volunteers. RReessuullttss::  NMR,
CRP and platelet values of patients with CTS were found to be significantly higher than healthy
group. No significant difference between NLR, PLR, LMR values in both groups. When we classi-
fied patients with CTS as mild, moderate, and severe and compared with the control group, each
group was found to have a significantly higher CRP value than the control group. However, there
were no changes in NLR, PLR, NMR, LMR and hemogram parameters. CCoonncclluussiioonn::  In our study,
we demonstrated systemic inflammation in these patients by finding high levels of NMR, platelet
(PLT) and CRP in patients with CTS. However, we did not detect any relationship between the
severity of the disease and these parameters. 

KKeeyywwoorrddss::  Carpal tunnel syndrome; inflammation; lymphocyte; monocyte

ÖÖZZEETT  AAmmaaçç::  Bu çalışmanın amacı karpal tünel sendromu (KTS) tanılı hastalarda nötrofil/lenfosit
oranı (NLO), trombosit/lenfosit oranı (PLO), nötrofil/monosit oranı (NMO) ve lenfosit/monosit
oranını (LMO) değerlendirerek bu inflamasyon belirteçlerinin  hastalık ile ilişkisini araştırmaktır.
GGeerreeçç  vvee  YYöönntteemmlleerr:: Bu retrospektif çalışmaya 130 KTS tanısı olan, 130 sağlıklı gönüllü olmak üzere
toplam 260 katılımcı dahil edildi. Bilateral veya unilateral KTS tanısı olan hastalar elektronöromi-
yografi (ENMG) sonuçlarına göre hafif, orta, ağır olarak gruplandırıldı. Çalışma ve kontrol grup-
larında hemogram paremetreleri, NLO, PLO, NMO, LMO ve C-reaktif protein (CRP) değerleri
hesaplandı. Elde edilen veriler KTS tanılı hastalar ve kontrol grubu arasında karşılaştırıldı. BBuullgguu--
llaarr::  KTS tanılı hastaların NMO, CRP ve platelet değerleri sağlıklı gruptan anlamlı derecede daha
yüksek bulundu. NLO, PLO, LMO değerlerinde iki grup arasında anlamlı fark bulunamadı. KTS’li
hastaları hafif, orta, ağır olarak sınıflandırıp kontrol grubu ile karşılaştırdığımızda her grubun CRP
değeri kontrol grubundan anlamlı olarak yüksek bulundu. Fakat NLO, PLO, NMO, LMO ve he-
mogram parametrelerinde değişiklik saptanmadı. SSoonnuuçç::  Çalışmamızda KTS’li hastalarda NMO, pla-
telet (PLT) ve CRP değerlerini yüksek bularak bu hastalardaki sistemik inflamasyonu göstermiş
olduk. Fakat hastalığın ağırlık derecesi ile bu parametreler arasında bir ilişki saptamadık. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Karpal tünel sendromu; inflamasyon; lenfosit; monosit
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thesia in the median nerve innervation area, re-
sulting in compression of the median nerve at the
wrist level. In the beginning, the only symptom
may be nocturnal pain and paresthesia, but atro-
phy and weakness in tenar muscles may be added
to the table future.2 CTS diagnosis is made by clin-
ical findings and electrophysiological examina-
tions. Conservative treatments may be useful in
some CTS patients, but ultimately surgical inter-
vention is necessary in most patients.3

The pathophysiology of CTS involves me-
chanical trauma in the carpal tunnel, increased
pressure and ischemic damage to the median
nerve.4 Significant tendon and sheath degeneration
and fibrosis in biopsies made in patients with CTS
coexist with inflammatory and proliferative
changes.5 Tissue injury cytokines elicit an acute in-
flammatory response leading to the release of neu-
trophils and subsequent collagen and fibronectin
fragments that attract macrophages.6

Previously localized tendon and sheath biopsy
studies as well as proinflammatory cytokines such
as IL-1alpha, IL-6, and TNF-alpha in serum were
also performed to evaluate inflammation in CTS .7-9

Neutrophil/lymphocyte ratio (NLR), platelet/ lym-
phocyte ratio (PLR), neutrophil / monocyte (NMR)
and lymphocyte/monocyte (LMR) ratios are used as
an inexpensive and easily calculated index to evalu-
ate systemic inflammation in recent years.10,11 These
parameters have been determined to play an impor-
tant role in immunological and inflammatory
events.12 In this study, we aimed to investigate the
relationship between NLR, PLR, NMR, LMR and
CRP rates in carpal tunnel syndrome.

MATERIAL AND METHODS 

This study was approved by Ankara Numune
Training and Research Hospital Ethics Committee
(approval No: E-18-1767). All procedures have
been applied in accordance with the principles of
the Declaration of Helsinki .

PATIENT POPULATION

A total of 130 patients diagnosed with carpal tun-
nel were included in this retrospective study be-

tween January 2017 and December 2017 as a result
of ENMG evaluation in one or both upper extrem-
ities. The study included 130 healthy subjects as a
control group. Patients with chronic illnesses such
as diabetes mellitus, hypertension, rheumatic dis-
ease, atherosclerotic heart disease, cancer, who had
a history of infections and drug use in the last
month were not included in the study. Pregnant
women, smoking and alcohol use history, those
with electrodagnostic radiculopathy / plexopathy,
polyneuropathy were excluded from the study. The
control group included those  without systemic dis-
ease, no drug use, and no neuropathy complaints.
Demographic characteristics, complete blood count
and CRP values   of the control group were
recorded.

The blood parameters of the patients who
were diagnosed as carpal tunnel syndrome by elec-
trophysiological examination were evaluated. Pa-
tients without blood values   were excluded from the
study.The complete blood count was measured with
the automatic blood count (ADVIA 2120I) in our
hospital and the CRP with the turbidimeter (BECK-
MAN COULTER AU680). NLR was obtained by di-
viding the number of neutrophils by the number of
lymphocytes, PLR by dividing the number of
platelets by the number of lymphocytes, LMR by di-
viding the number of lymphocytes by the number
of monocytes, and NMR by dividing the number of
neutrophils by the number of monocytes.

ELECTROPHYSIOLOGICAL EVALUATION

Nicolet EDX device was used for electrophysiolog-
ical evaluation. The extremity temperature was
maintained above 31°C. The study was performed
with surface electrodes, using standard nerve con-
duction techniques, according to the protocol rec-
ommended by the American Electrodiagnostic
Medical Association.13 Patients of whom the both
upper extremities were examined included in the
study, median and ulnar nerve conduction in one
extremity was performed, while only median nerve
conduction study in the other extremity was per-
formed.

The median motor nerve conduction was
recorded using standard techniques through stim-
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ulation of the surface of the abductor pollicis bre-
vis muscle located in the center of the muscle and
wrist and antecubital fossa. For median nerve (8
cm) stimulation the upper limit of the motor distal
latency was 4 ms and the lower of the transmission
rate was 50 m/sec. The sensory neurotransmission
study was performed on the second finger and the
mixed nerve conduction study was performed from
the palm of the hand, recorded orthodromatically
from the wrist. The distance between the recording
and the stimulator was 12-14 cm, the upper limit of
sensory neural action potential (DSAP) peak la-
tency difference was 0.5 ms, and the median sen-
sory nerve conduction velocity at the wrist level
was 50 m/sec. Patients were divided into the fol-
lowing three groups by electrophysiological evalu-
ation.14

Mild severe CTS: Slowed median sensory
transmission (speed of <50 m/sec in the second fin-
ger-wrist and palm-wrist section).

Moderate severe CTS: Slowed median nerve
sensory transmission rate and the prolongation of the
distal latency of the median motor nerve (> 4.0 ms).

Severe CTS: Loss/absence of median nerve sen-
sory potential amplitude, prolonged motor and sen-
sory distal latency, and high rate of deceleration in
motor conduction velocity.

STATISTICAL ANALYSIS 

Study data was completed by transferring to the
IBM SPSS Statistics 23 program. Frequency distri-
butions for categorical variables and descriptive
statistics for numerical variables (mean±sd) were
given. 

The Kolmogorov Smirnov normality test was
applied to the numerical variables (Age, CRP,
Leukocyte (WBC), PLT, Neutrophil (NEU), Llym-
phocyte (LYM), Monocyte (MON), NLR, PLR,
NMR, LMR) to be statistically tested to determine
the analyzes to be applied. Some of the test results
showed that some of the variables did not provide
normality assumptions. For this reason, parametric
and nonparametric tests were used in their compar-
ison. The difference between the two independent
groups was examined by the Mann-Whitney U Test

for those who did not have the Independent Sam-
ple T test for those who provided the assumption of
normal distribution. Differences between inde-
pendent groups more than one were checked by
the Kruskal Wallis test.

RESULTS

While 77.7% of the subjects in the healthy group
were women, 86.9% of the patients in the CTS
group was women. The mean age of the control
group was 45.65±13.00, while the average age of
the group with CTS diagnosis was 47.51±8.14 years.

As a result of the statistical analyses per-
formed, there was no statistically significant dif-
ference between the control and CTS groups in
terms of gender and age.

CRP level of CTS diagnosed group was 0,29±
0,32 while the WBC level was 7,03±1,54, the PLT
level was 262,15±54,66, the NEU level was 4,06±
1,14, the LYM level was 2,32 ± 0,58 and the MON
level was 0,43±0,14. NLR level of the control group
was 1,93±1,03, while the PLR level was
122,45±55,13, the NMR level was 9,16±3,25, the
PMR level was 599,65±225,12 and the LMR level
was 5,25±1,91. NLR level of the patient group was
1,85±0,67 while the PLR level was 118,70±34,37,
the NMR level was 10,42±7,05, and the LMR level
was 6,10±4,95 (Table 1).

As a result of the statistical analyses per-
formed, there was a statistically significant differ-
ence between the control and CTS groups in terms
of CRP and PLT. According to this, the CRP and
PLT levels of the group diagnosed with CTS were
significantly higher than the control group
(p=0,000, p=0.024). As a result of the statistical
analyses performed, there was a statistically signif-
icant difference between the control and CTS
groups in terms of NMR. According to this, the
NMR level of the patient group with CTS was sig-
nificantly higher than the control group (p=0.037)
(Table 1).

As a result of the statistical analyzes per-
formed, there is a statistically significant difference
in CRP between the 4 groups. Accordingly, the
CRP levels of the control subjects were signifi-
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cantly lower than the patients with mild, moderate
and severe CTS (p=0.000). As a result of the statis-
tical analyses performed, there was no statistically
significant difference between the 4 groups in
terms of NLR, PLR, NMR and LMR (Table 2).

DISCUSSION 

CTS has a multifactorial etiology and there is no
specific factor in the majority of patients. With the

repetitive movements of the hand and the wrist,
the increased pressure on the carpal tunnel triggers
a series of inflammatory and proliferative
changes.15 In acute or chronic phases of inflamma-
tion, the release of proinflammatory cytokines into
the extracellular matrix may stimulate the systemic
immune reaction.16,17 Although carpal tunnel syn-
drome has previously shown many localized me-
dian nerve and tenosynovium biopsies and
inflammation, a limited number of studies have
been performed to evaluate inflammation in
serum.5,18

It has been reported that NLR, PLR, NMR and
LMR values may lead to diagnosis and prognosis in
many systemic diseases such as malignancies,
chronic inflammatory diseases, acute myocardial
infarction, renal artery stenosis, diabetes melli-
tus.19,20 In our study NMR, CRP and platelet val-
ues were found to be significantly higher in
patients with CTS, but there was no difference in
NLR, PLR, and LMR values. CRP is one of the
most prominent acute phase reactants but is not
specific, but plasma level increases in response to
cell damage or tissue injury.21 Previously, com-
plete blood count parameters have also been
shown to change significantly in number and
quality during inflammatory events. There is a
decrease in lymphocyte counts, especially when

Control (n=130) CTS (n=130) p

Avg±S.D. Avg±S.D.

CRP (mg/l) 0.13±0.11 0.29±0.32 0.000*

WBC (x103ul) 6.80±1.56 7.03±1.54 0.237

PLT (x103ul) 249.51±56.68 262.15±54.66 0.024*

NEU (x103ul) 3.93±1.19 4.06±1.14 0.413

LYM (x103ul) 2.23±0.68 2.32±0.58 0.132

MON (x103ul) 0.46±0.17 0.43±0.14 0.488

NLR 1.93±1.03 1.85±0.67 0.899

PLR 122.45±55.13 118.70±34.37 0.974

NMR 9.16±3.25 10.42±7.05 0.037*

LMR 5.25±1.91 6.10±4.95 0.070

TABLE 1: Comparison of hemogram parameters and
rates between groups.

*: p<0,05 (statistically significant); Avg: Average; SD: Standard Deviation; CRP: C-re-
active protein (mg/l); WBC: Leukocyte (x103ul); PLT: Platelet (x103ul); NEU: Neutrophils
(x103ul); LYM: Llymphocytes (x103ul); MON: Monocytes (x103ul); B Neutrophil / lym-
phocyte ratio; PLR: Platelet /lymphocyte ratio; NMR: Neutrophil/monocyte ratio; 
LMR: Lymphocyte/monocyte ratio.

Severe (n=33) Moderate (n=47) Mild (n=50) Control (n=130)

Avg±SD Avg±SD Avg±SD Avg±SD p

CRP 0.44±0.50 0.24±0.18 0.25±0.22 0.13±0.11 0.000*

WBC 7.03±1.88 7.16±1.53 6.91±1.30 6.80±1.56 0.397

PLT 266.09±45.13 262.96±61.67 258.80±54.25 249.51±56.68 0.095

NEU 4.08±1.16 4.12±1.22 4.00±1.07 3.93±1.19 0.848

LYM 2.44±0.59 2.35±0.61 2.21±0.54 2.23±0.68 0.187

MON 0.44±0.13 0.43±0.15 0.43±0.13 0.46±0.17 0.836

NLR 1.74±0.61 1.85±0.69 1.91±1.93 1.93±1.03 0.741

PLR 113.46±28.30 117.62±34.32 123.17±37.97 122.45±55.13 0.845

NMR 9.84±3.54 9.99±2.69 11.21±10.71 9.16±3.25 0.173

LMR 5.95±2.02 5.90±2.10 6.40±7.59 9.16±3.25 0.132

TABLE 2: Comparison of hemogram parameters and rates according to CTS severity.

*: p<0,05 (statistically significant); Avg: Average; SD: Standard Deviation; CRP: C-reactive protein (mg/l); WBC: Leukocyte (x103ul); PLT: Platelet (x103ul); NEU: Neutrophils (x103ul);
LYM: Llymphocytes (x103ul); MON: Monocytes (x103ul); NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; NMR: Neutrophil/monocyte ratio; LMR: Lymphocyte/mono-
cyte ratio.
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an increase in the number of neutrophils and
platelets is observed.22,23 We think that platelet and
CRP levels in patients with CTS in our study are
indicative of inflammation in these patients. NMR
elevation supported this conclusion and showed
that NMR could be a more valuable marker than
the single count of neutrophil and monocyte
counts. In recent years, the results of NMR ratio in
chronic inflammatory diseases such as malignancy
and osteoarthritis have been a guide as in our
study.24,25

We classified patients diagnosed with CTS as
mild, moderate and severe according to EMG find-
ings. When we compared these groups with the
control group, each group was found to be signifi-
cantly higher than the CRP value control group.
However, there was no change in NLR, PLR, LMR,
NMR and blood parameters. Previously PGE2, IL-
6 and malondialdehyde were examined in the
serum in the carpal tunnel syndrome and only mal-
ondialdehyde was detected and no difference was
found in the levels of PGE2 and IL-6.7 In another
study, CTS was developed with repetitive motor
performance in rats and IL-1 alpha was elevated in
serum as well as local inflammation.26 In our study,
when we compared the CTS patients with the con-
trol group, although we found that the NMR,
platelet, and CRP levels were significantly higher,
we found only elevated levels of CRP when 
we grouped the disease by the severity of the dis-
ease.

The fact that our study is performed in one
center and retrospectively is one of the limiting
factors. In addition, following up the patients and
looking at the hemogram parameters may help to
better evaluate the prognosis.

CONCLUSION

As a result, CTS is a very common musculoskeletal
disease that constitutes 90% of all traumatic neu-
ropathies in the community. NMR, LMR, NLR, PLR,
whole blood counts are easily accessible parameters
and show systemic inflammation for many diseases
and lead to disease prognosis. It is known that dif-
ferent pathophysiological mechanisms play a role in
the development of CTS and inflammation is one of
the important factors. In our study, we demonstrated
systemic inflammation in these patients by finding
high levels of NMR, platelet and CRP in patients
with CTS. However, we did not detect any relation-
ship between the severity of the disease and these
parameters. We believe that multi-centered studies
with a larger number of patient groups for the en-
lightenment of pathophysiological mechanisms in
the formation of CTS will contribute to early diag-
nosis, prevention and treatment of the disease.
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