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INTRODUCTION 

Carpal Tunnel Syndrome (CTS) is the 

most frequent upper limb compression 

neuropathy encountered clinically. It takes 

place when the median nerve is entrapped as it 

enters the tunnel 
(1)

. In general, 2–3% of people 

suffer from carpal tunnel syndrome 
(2)

. It is 

Abstract 

Background: Carpal Tunnel Syndrome (CTS) is a disease caused by a compression of the median 

nerve at the wrist within carpal canal that lead to multiple symptoms as paraesthesia, numbness and 

pain sensation in the median distribution fingers. If untreated, it leads to sensation loss, thenar 

muscle weakness and atrophy. It is most frequent peripheral neuropathy of upper limbs and is most 

predominant in female gender. The pathogenesis of CTS is yet unknown, and the majority of 

conditions are idiopathic. 

Interleukin 6 is a cytokine that has multiple functions including pro-inflammatory and anti-

inflammatory or regenerative actions. The impact of serum inflammatory cytokines on incidence and 

severity of CTS is still unclear. 

Aim of the study: this study aims to correlate the clinical severity of CTS and the serum interleukin 

6 concentrations. 

Patients and methods: This is a case control study which involved 140 participants who were 

categorized into 70 patients with CTS and 70 healthy persons according to clinical assessment and 

nerve conduction study results. After that, the participants were divided to normal, mild, moderate 

and severe groups according to Boston carpal tunnel questionnaire (BCTQ). Then, a blood sample 

was taken from each participant to assess serum interleukin 6 levels. A statistical analysis by SPSS 

was done for the collected data. 

Results: The study has shown that there was no significant correlation between serum interleukin 6 

levels and the clinical severity score of CTS (P value >0.05). 

Conclusion: It has been concluded that serum interleukin 6 levels did not have an impact on 

incidence and clinical severity of CTS and that its role in CTS is yet unclear. 
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more predominant in females, more frequent in 

persons between 40-60 years old, and its 

severity increases with increment of age 
(3)

. 

The majority of conditions of CTS are 

idiopathic, but there are numerous predisposing 

factors linked with increased CTS incidence, 

including pregnancy, obesity, systemic disease 

such as diabetes mellitus, hypothyroidism, and 

rheumatoid arthritis, space-occupying lesions 

such as hematoma, tumors, or ganglion cysts, 

repetitive use injuries, wrist fracture or surgery, 

hereditary disorders such as abnormal muscles, 

inherited small tunnel, smoking, and 

alcoholism 
(4)

. The pathophysiology of CTS is 

thought to be a mechanical compression of the 

median nerve which leads to ischemic changes 

inside the nerve. This decrement in the 

intraneural blood flow, and thus oxygen flow, 

result in defects in axonal transport and nerve 

tissue fibrosis. This causes atypical impulse 

production, slowness of conduction gradually 

and lastly axonal injury 
(5)

. Initially, sensory 

fibers are damaged, then motor fibers. As well 

as autonomic fibers, may be damaged 
(6)

. 

Clinical manifestations of CTS involve 

disorders of sensation and motor weakness. 

Sensory disorders localized to the median 

innervated digits like first, second, third and 

lateral side of fourth digit and involved 

intermittent tingling, numbness, and pain. The 

symptoms exacerbate during activities that 

involve hand extension or flexion for a long 

time and are calmed by hand shaking 
(5)

. The 

characteristic feature of CTS is nocturnal 

tingling that awakens the patient from sleep. In 

more advanced conditions, the intermittent 

tingling and numbness turn into persistent, and 

the nerve dysfunction may lead to thenar 

muscle weakness and atrophy. CTS diagnosis 

is dependent on the history and physical 

examination. It is assured by 

electrophysiological studies 
(7)

. Boston carpal 

tunnel questionnaire (BCTQ) is valid and 

reliable to assess the severity of symptoms and 

functional impairment in patients with CTS. 

The symptoms severity scale (SSS) and 

functional status scale (FSS) are the two 

sections of the questionnaire. There are eleven 

questions in the SSS, and answers are graded 

between one and five points, 1=normal, 

2=slight, 3=medium, 4=severe, and 5=very 

serious. Besides, there are eight questions in 

the FSS to gauge how hard it is to carry out 

particular tasks, and answers are graded 

between one and five points, grades of 1=no 

difficulty, 2=little difficulty, 3=moderate 

difficulty, 4=intense difficulty, and 5=very 

severe difficulty that indicate patients cannot 

do the activity at all 
(8)

. Peripheral immunity 

maintains homeostasis and has neuroprotective 

functions on the damaged nervous system, and 

it can potentially increase neuropathic pain 

sensitivity at the same time 
(9)

. IL-6 is a 

multifunctional cytokine that is formed by 

immune cells such as T-cells, B-cells, 

macrophages, and microglia, and non-immune 

cells such as endothelial cells, muscle cells, 

fibroblasts, adipocytes, and neurons 
(10)

. 

Patients and methods 

In this case-control study, the total number of 

participants was 140. Patients were collected 

from the Neurophysiology Unit at the Middle 

Euphrates Center for Neurological Sciences/ 

Al-Sader Teaching Hospital in Al-Najaf city 

from the beginning of November 2022 until 

June 2023. The inclusion criteria were 

participants’ age (18–50 years), clinical and 

electrodiagnostic confirmation of CTS in the 

patient group, and body mass index (BMI < 30) 

while the exclusion criteria were history of 

diabetes mellitus, thyroid dysfunction, 

polyneuropathy, rheumatoid arthritis, 

acromegaly, pregnancy, systemic lupus 

erythematosus, cervical radiculopathy, wrist 

fractures, hand trauma, and any upper limb 

trauma or surgery for CTS. 

All participants involved in the research were 

subjected to full history and physical 

examination, Boston Carpal Tunnel Syndrome 

Questionnaire (BCTQ), nerve conduction study 
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of the upper limbs, and body mass index 

calculation. A venous blood sample of 2.5 

milliliters was collected from each participant 

and put in a gel tube, then serum interleukin-6 

levels were measured using a human 

interleukin-6 ELISA kit (Sunlong, China). A 

patient group composed of seventy patients (11 

males and 59 females) came with clinical and 

electrophysiological findings of CTS, and then 

they were classified into mild, moderate, and 

severe subgroups according to Boston Carpal 

Tunnel Syndrome Questionnaire (BCTQ). The 

total score of the SSS was classified into 

asymptomatic (11 points), mild (12–22 points), 

moderate (23–33 points), severe (34–44 

points), and very severe (45–55 points). The 

total score of FSS was categorized into no 

difficulty (8 points), little difficulty (9–16 

points), moderate difficulty (17–24 points), 

severe difficulty (25–32 points), and very 

severe (33–40 points) 
(11)

. The control group 

was composed of seventy healthy participants 

(10 males and 60 females); they had no clinical 

or electrophysiological manifestations of CTS, 

and their age, gender, BMI, and geographical 

distribution were similar to the patients.  

Ethical Approval 

This study obtained the ethical approval from 

the internal ethical committee of the Medical 

Physiology Department/Faculty of Medicine, 

University of Kufa and the Health Directorate 

in Najaf Province. Further, a verbal voluntary 

consent was taken from the all patients and 

controls who were involved in this study. 

Statistical Analysis 

The data analysis was performed by the 

utilizing Statistical Package of Social Science 

(SPSS) software program version 26. 

Categorical variables were expressed as 

frequency and percentage and analyzed by 

using Chi-square test to measure the 

significance level of difference and the 

relationships between them. Continuous 

variables were stated as means and standard 

deviation (SD) and analyzed by using an 

independent t-test to compare between patient 

and control groups. However, utilizing 

ANOVA and Post Hoc test to measure the 

significance level of difference for continuous 

variables for comparing the four groups. The 

correlations were assessed by Bivariate 

Pearson Correlation (r: correlation 

coefficients). P value < or =0.05 was regarded 

significant. 

Results 

The participants were divided into three 

age groups, and the most frequent age group 

was 40–50 years (45.7%) for both the patient 

and control groups. There were 11 (15.7%) 

males and 59 (84.3%) females among the 

patient group, demonstrating that females are 

more commonly affected than males. Most of 

the patients 55 (78.6%), and controls 52 

(74.3%), were overweight (BMI = 25–29.9 

kg/m2). Concerning the patients’ jobs, all of 

the patients were working in high-risk manual 

jobs. The female patients: 53 (89.8%) of them 

were housewives, and 6 (10.2%) of them were 

employed. The male patients: 9 (81.8%) of 

them were unemployed, and 2 (18.2%) were 

employed (Table 1). The gender had no 

significant effect on serum IL-6 levels in the 

patient group (P value= 0.4). So male and 

female patients are counted as one group in this 

study (Table 2). Independent T- test was used 

to compare the mean and standard deviation of 

serum interleukin-6 between the patient and 

control groups; there was no significant 

difference between the two groups (P value 

>0.05) (Table 3). According to the symptom 

severity score and functional status score, there 

was no significant difference in the mean IL-6 

levels between CTS severity groups (P values 

= 0.76, and 0.81, respectively). When we 

compared the mean IL-6 of each group with the 

other groups, there was no significant 

difference between the groups (P value >0.05) 

(Table 4). There was no significant correlation 

between the CTS scales (SSS and FSS) and 
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serum IL-6 (Table 5) (Figure 1 & 2). There was 

no significant correlation between age of 

patients and serum interleukin-6 (P value= 

0.13, r =0.18) (Figure 3). 

Table 1. Demographic Data for Patient and Control Groups.  

Variables 
Patient group n 

(%) 
Control group n (%) P value 

Age group 

18-28 

29-39 

40-50 

 

15 (21.4) 

23 (32.9) 

32 (45.7) 

 

16(22.9) 

22(31.4) 

32(45.7) 

0.97 

Occupation 

housewife 

employed 

unemployed 

 

53(75.7) 

8(11.4) 

9(12.9) 

 

51(72.9) 

13(18.6) 

6(8.6) 

 

0.40 

BMI status 

normal 

overweight 

 

15(21.4) 

55(78.6) 

 

18(25.7) 

52(74.3) 

 

0.55 

Dominant hand 

right hand 

left hand 

 

63(90) 

7(10) 

 

65(92.9) 

5(7.1) 

 

0.55 

Involved hand 

right hand 

left hand 

both hands 

 

25 (35.7) 

11(15.7) 

34(48.6) 

  

Gender 

male 

female 

 

11(15.7) 

59(84.3) 

 

10(14.3) 

60(85.7) 

 

0.81 

 

 

Severity of CTS 

mild 

moderate 

severe 

 

24(34.3) 

23(32.9) 

23(32.9) 

 

Table 2. The Relationship between Gender and IL-6 Levels in the Patient Group. 

 

 

 

Variables Gender N. Mean ±SD P-value 

IL-6 (pg/ml) 
Male 11 31.55±10.92 

0.4 
Female 59 28.58±7.22 
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Table 3. A Comparison of Serum Interleukin 6 between CTS Patient and Control Groups. 

Variables NCS groups                                      P value 

 
Patient group N=70 

  mean±SD              

Control group N=70 

mean±SD 
 

IL-6 (pg/ml) 29.05±7.89 28.92±7.93 0.92 

NCS: Nerve conduction study. 

Table 4. Relationship of Clinical CTS Scales (SSS and FSS) with Serum IL-6. 

IL_6 

(pg/ml) 

Scale 
Normal  

mean±SD 

Mild 

mean±SD 

Moderate 

mean±SD 

Severe 

mean±SD 

P 

value 

SSS 28.92±7.93 27.74±2.79 28.94±8.74 30.15±9.84 0.76 

FSS 28.79±7.8 28.01±2.61 30.19±10.67 29.18±8.13 0.81 

 SSS: Symptom Severity Scale, FSS: Functional Status Scale. 

Table 5. The Correlation between Interleukin-6 and CTS Clinical Scales. 

 

Variables 

Symptom Severity Scale SSS Functional Status Scale FSS 

Correlation Coefficients (r) P-value Correlation Coefficients (r) P-value 

IL_6(pg/ml) 0.06 0.48 0.06 0.47 

 

 

Figure 1. The Correlation between Serum Interleukin 6 and Symptom Severity Scale of CTS. 
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Figure 2. The Correlation between Serum Interleukin 6 and Functional Status Scale of CTS. 

 

Figure 3. Correlation between Serum IL-6 Levels and Age of Patients. 

 

Discussion 

In this study, most of the patients were 

middle-aged (Table 1); this appears logical due 

to the fact that the likelihood of developing 

CTS is higher among working-age people than 

the general population, possibly due to 

degenerative changes resulting from repeated 

hand activities 
(12).

 Similar results were 

reported by numerous researches 
(13,14)

. 84.3% 

of the patients in this study were female (Table 

1); this was consistent with other researches 
(15,16)

, which may be a result of the fact that 

females have a smaller wrist canal than males 
(17)

. Moreover, a woman’s everyday activities 

inside the house might worsen her condition, 

and hormonal variations during pregnancy and 

the menstrual cycle have been found to 

contribute to the development of CTS 
(18)

. In 

this research, 89.8% of the female patients 

were housewives. This is in agreement with 

another research, which showed that 
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housework was likely a contributing factor to 

CTS among women under the age of 45
(19)

. In 

this research, there was no statistical effect of 

gender on serum IL-6 levels (Table 2), as the 

increment in inflammatory mediators is 

associated with the progression of disease 

regardless of gender 
(20)

. This research showed 

there was no statistically significant difference 

in serum interleukin-6 concentrations between 

the patient group and the control group (Table 

3). Besides, there was no statistically 

significant difference in serum interleukin-6 

concentrations between CTS clinical severity 

groups (Table 4). These findings were 

consistent with those of Karimi et al. (2020), 

who reported that blood levels of inflammatory 

cytokines (IL6, IL1, IL10, and TNF) did not 

significantly vary in persons with carpal tunnel 

syndrome in comparison with healthy 

participants and were not significantly 

associated with SSS and FSS of CTS 
(9)

. 

According to research by Freeland et al. (2002) 

and Sud et al. (2005), there is no variation in 

the level of IL1 in the blood or tenosynovium 

among individuals with CTS and the control 

subjects. Also, the serum concentrations of 

PGE2 and IL-6 showed no significant 

difference between cases and controls. 

However, PGE2 and IL-6 tenosynovial 

concentrations were elevated in the carpal 

tunnel syndrome group. These studies stated 

that IL-6 has a local role in the 

pathophysiology of CTS. The researchers 

suggested that these changes could be due to 

oxidative damage resulting from repetitive 

ischemia and reperfusion injuries 
(21,22)

. Taylor 

et al. (2017) found that individuals with CTS 

had higher serum concentrations of a number 

of cytokines, including IL-12, IL-4, and IL-9, 

than healthy persons while they found no 

significant difference in serum IL-2, IL-6, IL-7, 

IL-10 or IL-13 between CTS cases and 

controls. Taylor’s study suggested that 

neuroinflammation had important role in the 

development of CTS. However, there was no 

correlation between plasma cytokine 

concentrations and the severity of the 

symptoms. They measured serum 

concentrations of twenty-seven chemokines 

and cytokines; so, they noted a significant 

difference in serum concentrations of some 

cytokines between CTS cases and controls 
(23)

. 

While this study assayed serum concentrations 

of interleukin-6 only, a significant difference 

was not observed in IL-6 between CTS cases 

and controls. Ajeena et al (2021) showed that 

the levels of Regulated on Activation, Normal 

T Cell Expressed and Secreted (RANTES 

chemokine) were significantly elevated in CTS 

patients in comparison to healthy persons. 

Although there was no notable variance in 

levels of RANTES between CTS severity 

groups 
(24).

  Another research found that 

individuals with herniated intervertebral disks 

and CTS had elevated levels of IL-6 and TNF 

in their serum compared to healthy individuals 
(25). 

Magrinelli et al. (2015) focused on the 

connection between serum proinflammatory 

cytokine levels and the damage of both small 

and big nerve cells in diabetic polyneuropathy 

patients. It stated that there was an association 

between IL6, IL10 serum concentrations and 

large nerve fiber axonal lesions, whereas these 

abnormalities are not linked to neuropathic 

pain or the destruction of tiny nerve fibers 
(26).

 

Although the fact that CTS is a large nerve 

fiber lesion, unpredictably, our study didn’t 

notice any noteworthy dissimilarity in the 

blood IL-6 concentrations in cases of CTS. For 

Magrinelli et al. (2015), diabetic patients' 

serum cytokine concentrations were measured 
(26).

 Diabetes mellitus may be related to 

changes in cytokine concentrations in the blood 

of the patients. According to research by 

Kawamoto et al. (2020), CTS patients with 

comorbid trigger finger had considerably 

higher levels of IL-6 released by fibroblasts 

originating from the tenosynovium than CTS 

patients without trigger finger. This could be a 

possible explanation for the commonly 

observed correlation between CTS and trigger 

finger 
(27).
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Conclusions 

Neither the functional status of patients with 

carpal tunnel syndrome nor the severity of their 

symptoms are significantly correlated with the 

levels of the inflammatory cytokine interleukin 

6 in their serum. Interleukin-6 doesn’t appear 

to have an important impact on the incidence 

and clinical severity of CTS among Iraqi 

patients.  

Recommendations 

A measurement of other inflammatory 

cytokines and finding their correlation with 

incidence and severity of CTS is 

recommended. 
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