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ABSTRACT 

Background: Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy. It is a 

combination of symptoms and signs caused by the compression of the median nerve as it passes in the carpal 

tunnel at the wrist. It is an important cause of functional disability, and is the commonest cause of referral to 

the Electro diagnostic laboratory. CTS is studied extensively. However, its pathophysiology still unclear and 

most of the cases still idiopathic especially in middle aged women. 

Objective: To correlate between severity of CTS and abnormality of lipid profile, and to establish the 

relationship between severity of CTS and age, Body mass index (BMI), in Egyptian middle aged women. 

Patients and Methods: This study included 155 female cases and controls recruited from the Neurology 

outpatient clinics of Al-Hussein University Hospital and Al Sahel Teaching Hospital during the period from 

November 2018 to September 2019, 103 cases with the clinical and neurophysiological diagnosis of 

idiopathic carpal tunnel syndrome. The study demonstrated the relation between age, lipid profile, BMI and 

severity of carpal tunnel syndrome in this group of females in comparison to the 52 females as a controls. 

Results: Age, high BMI, higher cholesterol and LDL levels, were correlated with severity of CTS, while 

Cholesterol and LDL were much higher among the cases compared to controls. HDL was less in the patients.   

Conclusion: Abnormal lipid profile, higher BMI, obesity and poor living circumstances could influence the 

incidence and severity of CTS among middle aged Egyptian women. 

Keywords: Idiopathic carpal tunnel syndrome - CTS - Lipid profile - middle aged females – BMI – 

Cholesterol. 

 

INTRODUCTION 

     Carpal tunnel syndrome (CTS) is a 

frequently seen medical issue. It is a 

compressive neuropathy of the median 

nerve at the wrist, which considered the 

most common entrapment neuropathy. It 

also one of the most common causes of 

referrals to the electro diagnostic 

laboratory to confirm the clinical 

diagnosis (Alanzy, 2017). Furthermore, it 

represents an important cause of 

functional hand impairment and disability. 

CTS is often associated with loss of work, 

inability to perform family and social 

roles, living and working with pain, and 

physical disability. It is clinically 

characterized by the presence of sensory 

mailto:Omar.ALbazza@gmail.com


 

 

HUSSIEN AWAD EL GHAREIB et al., 
220 

symptoms in the form of numbness, 

tingling, pain, and feeling of heaviness of 

one or both hands in the median nerve 

distribution thumb, index, middle finger, 

and the radial side of the ring finger and a 

reduced strength of the grip besides 

functional impairment can occur in more 

severe cases if it wasn`t treated within 

reasonable time. Diagnosis of CTS is 

based on characteristic symptoms and 

specific provocative stress tests such as 

Phalen’s and Tinel’s tests, or hand 

elevation test. It is confirmed by electro 

diagnostic studies, ultrasound and MRI 

(Ibrahim et al., 2012). The vast majority 

of CTS cases are idiopathic, but there are 

many correlated risk factors with the 

development of this entrapment 

neuropathy as it is reported to occur after 

many situations including repetitive 

trauma, metabolic and hormonal changes, 

smoking and ganglion cysts, but most 

cases remain idiopathic (De Krom et al., 

2009). Lipids are major components of a 

nerve cell so that the deficiencies of fat 

due to starvation or excess due to obesity 

could interfere with the neuronal function 

(Naik et al., 2014). Furthermore, 

metabolic syndrome and its components, 

like abnormal lipid profile changes and 

obesity, were reported as a distinct risk 

factor for CTS (Yurdakul et al., 2015). 

     In this study, we were trying to find a 

causal relationship between incidence and 

severity of idiopathic CTS and 

abnormality in lipid profile components 

among middle aged females, and to 

establish the relationship between age and 

BMI as an indicator for obesity and 

severity of CTS. 

 

 

PATIENTS AND METHODS 

     The study design was a case-control 

observational study. Patients were 

selected randomly from attendee of the 

out-patient Neurology clinics of Al- 

Hussien University Hospital and Al-Sahel 

teaching Hospital Cairo Governorate, 

Egypt during the period from November 

2018 to September 2019.  

Two main groups were included in this 

study:  

1. Carpal tunnel syndrome (CTS) group 

consisted of 103 adult females 

presented with clinical and 

electrophysiological characteristics 

of idiopathic carpal tunnel 

syndrome.  

2. Control group consisted of 52 

volunteers, free of clinical and 

electrophysiological evidence of 

CTS, they were matching the same 

age and BMI and socioeconomic 

status with the patients.  

     Informed consents were taken from all 

of the subjects after explaining the details, 

benefits, and risks to them.  

    The study was approved by the Ethics 

committee of Faculty of Medicine, Al-

Azhar University Egypt, 2018. 

Inclusion criteria: 

1. Female gender in the age between 18-

48 years 

2. Clinical and electrophysiological 

evidence of CTS according to Wang 

(2013), beside clinical manifestations 

of CTS, electrophysiological results of 

CTS include either or both the 

following: 
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Median nerve peak sensory latency 

more than 3.5 ms (stimulated at wrist at 

13 cm from active electrode) 

Median nerve distal motor latency 

more than 4.4 ms (stimulated at wrist at 

7 cm from active electrode). 

3. Female patients with Body mass index 

(BMI) of 35 and below. 

Exclusion criteria: 

1. History, clinical signs, or electro 

diagnostic findings suggesting 

coexisting neurological conditions, 

e.g., polyneuropathy, hereditary 

neuropathy, cerebrovascular stroke and 

Sub-clinical sensory polyneuropathy.  

2. Increased BMI > 35 and morbid 

obesity, age older than 48 and younger 

than 18. 

3. Females working in jobs with known 

repetitive stress to hands as 

hairdressers 

4. History or clinical signs suggesting 

coexisting rheumatologic disease 

5. Manifestations or radiological findings 

of cervical radiculopathy in association 

with CTS. 

6. Symptoms or signs of systemic clinical 

illness like Diabetes Mellitus, 

hyperthyroidism, hyperparathyroidism, 

hypothyroidism, inflammatory 

thyroiditis, malignancy, inflammatory 

arthritis, vasculitis, renal or hepatic 

failure. 

7. History of previous trauma or surgery 

involving the upper limb and/or neck.  

8. Subjects currently receiving statin or 

cholesterol lowering agents.  

 

      Female patients included in the 

study were subjected to: 

1. Full history taking and full general 

examination 

2. Neurological examination, for diagnosis 

of CTS and exclusion of polyneuropathy 

or other neurologic condition which may 

be associated with peripheral nerve 

entrapment (Uchiyama et al., 2010). 

3. Body mass index (BMI) was calculated 

by dividing body weight in kilograms by 

height in meters square (Nageeb et al., 

2018). 

4. Serum lipid profile of both cases and 

controls at the same day of the 

electrophysiological study. 

5. Routine laboratory tests to exclude 

other systemic affection like Diabetes 

Mellitus, hepatic or renal disease 

Electrodiagnostic studies (Wang 2013).  

     We used a Neuropack S1 EMG/EP 

Measuring System MEB-9400K by 

NIHON KHODEN Corporation, Tokyo, 

Japan. These electrophysiological studies 

included NCS, and EMG was done when 

needed. 

Electrophysiological studies:  

1. Motor nerve conduction studies Motor 

nerve conduction study of the median 

nerve was done recording from 

abductor pollicis brevis (APB) muscle. 

Stimulation site of the median nerve at 

wrist and elbow sites. Distal latency, 

compound muscle action potential 

(CMAP), and forearm motor 

conduction velocities were recorded 

(normative values: distal latency ≤ 4.4 

ms, CMAP amplitude ≥ 4.0 mV, 

conduction velocities ≥ 49 m/s).  
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2. Sensory nerve conduction studies 

Antidromic median sensory recording 

over digit 2 while stimulating the 

median nerve 13 cm proximal to the 

active electrode. Measured Peak 

sensory latency and sensory nerve 

action potential (SNAP) (normal 

values: peak latency ≤ 3.5 ms, SNAP 

amplitude ≥ 20 mV). 

3. Median and Ulnar nerve motor 

comparative study with F-wave 

assessment to exclude polyneuropathy. 

     CTS severity was detected through 

electrophysiological assessment and 

was classified into mild, moderate and 

severe (Watson, 2012). 

 

 

Statistical analysis: 

     The collected data were coded, 

tabulated and subjected to statistical 

analysis using descriptive statistics: 

Means, standard deviations, ANOVA was 

computed. 

Mean: To measure a central value for a 

group of data. 

Standard deviation SD ±: to measure 

the degree of difference between two 

samples means. 

ANOVA (Analysis of variance) test 

was used to analyze the differences 

among patients  

     All statistical analysis was performed 

using SPSS 19 for windows. 

     In all statistical tests a P value < 0.05 

was considered significant. 

 

RESULTS 

 

     Cholesterol range among the cases 

was 139 – 339, while it was 136 – 328 

among controls, Mean cholesterol levels 

for the cases was 226.029 ± 51.792 SD, 

while it was 194.144 ± 46.272 SD for the 

controls. Also, there was a statistically 

significant difference in cholesterol 

between cases and controls P value was 

<0.001.  

     Triglycerides range among cases was 

74 - 314, while it was 65 – 307 among the 

controls. Mean triglycerides in the cases 

was 159.019 ± 53.706 SD, while it was 

146.788 ± 66.455 in the controls, and no 

significant relationship (P-value 0.219). 

HDL range in the cases was 38 – 73, 

while it was 39 – 75 in the controls, mean 

HDL in cases was 54-340 ± 8.621 SD, and 

57.663 ± 9.254 among controls, there was 

significant inverse relation (P value 

0.029). LDL range in the cases was 53 – 

258 and in the controls was 57 – 231, 

while mean in the cases was 140.450 ± 

47.735, and mean in the controls was 

109.981 ± 38.636, there was a statistically 

significant difference between both groups 

(p value <0.001 Table 1). 
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Table (1): comparison between cases and controls (Cholesterol, Triglycerides, HDL, 

and LDL) 

Groups  

Parameters 
Cases Controls P value 

Cholesterol  

(mg/dl) 

Range 139 - 339 136 - 328 
<0.001 

Mean ±SD 226.029 ± 51.792 194.144 ± 46.272 

Triglycerides 

(mg/dl) 

Range 74 - 314 65 - 307 
0.219 

Mean ±SD 159.019 ± 53.706 146.788 ± 66.455 

HDL 

(mg/dl) 

Range 38 - 73 39 - 75 
0.029 

Mean ±SD 54.340 ± 8.621 57.663 ± 9.254 

LDL 

(mg/dl) 

Range 53 - 258 57 - 231 
<0.001 

Mean ±SD 140.450 ± 47.735 109.981 ± 38.636 

 

     Age range among mild cases was 21- 

47 while it was 24 - 48 in moderate cases 

and 37- 48 among severe cases, mean age 

for mild cases was 31.871 ± 7.429 while it 

was 38.200 ± 5.704 for moderate cases 

and 42.000 ± 3.450 for severe cases, P 

value was <0.001 which is significant that 

means with the advance of age the 

incidence and severity of CTS increases. 

Body mass index BMI mild cases 

showed range from 24.5 – 34.2 while it 

was 23.25 – 35.38 for moderate cases and 

24.84 – 35.34 for severe cases, mean was 

28.738 ± 2.256 for mild cases, 30.925 ± 

2.801 for moderate cases and 31.966 ± 

2.967 for severe, it is noticeable that BMI 

increases with the severity of CTS which 

is confirmed statistically where (P-value 

<0.001) which is significant. Cholesterol 

range in mild and moderate cases with 

CTS was 139 – 336 while it was 167 – 

301 among severe cases, Mean in mild 

and moderate cases was almost the same 

218.419 ± 52.642 and 218.400 ± 50.224 

respectively, it was 254.091 ± 46.208 for 

severe cases, there was a significant 

relationship between CTS severity and 

cholesterol levels which is more obvious 

in the severe CTS group (P-Value 0.015). 

Triglycerides range was 86 – 258 for 

mild, 74 – 314 for moderate and 87 – 301 

for severe cases. Mean was 153.871 ± 

46.181, 154.700 ± 58.254, 176.091 ± 

51.536 for mild, moderate and severe 

cases respectively, highest levels were in 

severe cases but there wasn`t a statistically 

significant relationship between levels of 

triglycerides and severity of CTS where 

(P-value 0.245). HDL range was 38 - 73, 

40 – 73, 39 – 67 for mild, moderate and 

severe cases respectively. Means were 

54.032 ± 8.573, 55.920 ± 8.678 and 

51.182 ± 7.986 for mild, moderate and 

severe cases respectively, there was no 

statistically significance between severity 

of CTS and HDL (P-value 0.960). LDL 

range among mild cases was 72 – 237, 

while it was 53 – 258 in moderate and 94 

– 247 in severe cases. Mean in mild and 

moderate cases was almost identical as in 

total cholesterol where mild was 136.129 

± 45.477 and it was 131.086 ± 46.632 in 

moderate cases, but it was much higher in 

severe cases 167.818 ± 44.927, there was 

a positive correlation between higher 

levels of LDL and severity of CTS, also 

there was a statistically significant 

relationship between LDL levels and 

severity of CTS where P-Value was 0.008 

(Table 2). 
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Table (2): correlation between age, BMI, Cholesterol, Triglycerides, HDL, LDL and 

severity of CTS 

CTS severity 

Parameters 
Mild Moderate Severe 

P-

value 

MI&

MO 

MI&

S 

MO

&S 

Age 

(18-48 

years) 

Range 21 - 47 24 - 48 37 - 48 

<0.001 <0.001 
<0.0

01 

0.03

6 Mean 

±SD 
31.871 ± 

7.42

9 
38.200 ± 

5.70

4 

42.00

0 
± 

3.45

0 

BMI 

(18.5-

29.9) 

kg/m2 

Range 24.5 - 34.2 23.25 - 
35.3

8 
24.84 - 

35.3

4 
<0.001 0.002 

<0.0

01 

0.28

8 Mean 

±SD 
28.738 ± 

2.25

6 
30.925 ± 

2.80

1 

31.96

6 
± 

2.96

7 

Choleste

rol 

(<200 

mg/dl) 

Range 139 - 336 139 - 339 167 - 333 

0.015 1.000 
0.03

3 

0.01

8 
Mean 

±SD 

218.41

9 
± 

52.6

42 

218.40

0 
± 

50.2

24 

254.0

91 
± 

46.2

08 

Triglyce

rides 

(<150 

mg/dl) 

Range 86 - 258 74 - 314 87 - 301 

0.245    Mean 

±SD 

153.87

1 
± 

46.1

81 

154.70

0 
± 

58.2

54 

176.0

91 
± 

51.5

36 

HDL 

(>40 

mg/dl) 

Range 38 - 73 40 - 73 39 - 67 

0.096    Mean 

±SD 
54.032 ± 

8.57

3 
55.920 ± 

8.67

8 

51.18

2 
± 

7.98

6 

LDL 

(<130 

mg/dl) 

Range 72 - 237 53 - 258 94 - 247 

0.008 0.881 
0.04

0 

0.00

7 
Mean 

±SD 

136.12

9 
± 

45.4

77 

131.08

6 
± 

46.6

32 

167.8

18 
± 

44.9

27 

 

DISCUSSION 

     In this study we choosed female 

subjects with idiopathic CTS only as the 

incidence rates of CTS among females is 

much higher than men, about 6.8% in 

women and 0.6% in men of all adult 

population (Ibrahim et al., 2012). Also, in 

a study by Malibary et al. (2013) the 

female to male ratio was 8.5:1. We 

choosed to study idiopathic CTS only as it 

is the most common form of CTS 

(Ushiyama et al., 2010). 

     When we assessed severity of CTS we 

relied on the electrophysiological 

diagnostic criteria of CTS by Watson 

(2012) who made a severity classification 

of mild, moderate and severe. We found 

that most of the cases were of moderate 

severity, and then mild cases and the rest 

were severe. Many previous studies 

agreed with this distribution of severity as 

in the studies by Komurcu et al. (2014) 

and Nageeb et al. (2018) who had the 

same distribution of severity and agreed to 

our results as they had the same 

distribution of severity, also in the study 

by Mansoor et al. (2018) obesity in 

relation to CTS had the same results. In 

contrast to our results, Nawar et al. (2018) 

had mild cases more than moderate when 

they assesed CTS severity in type 2 

diabetic patients. Our results could be 

explained according to Duncan and 

Kakinoki (2017), by the pain severity, 

which was found to be much higher in 

patients with moderate CTS compared to 

mild and severe. 

     Our results showed that there was a 

statistically significant relationship 

between age and both incidence and 

severity of CTS, which were compatible 

with the results of Komurcu et al. (2014) 

who found that CTS development risk of 

the age between 36-64 increased by 1.86 

factor when compared to the age of 35 and 

younger. Also, CTS development risk of 

the age 65 and older people increased by a 

4.167 factor in comparison to the 35 and 

younger group. This increased risk has 

been identified as independent cause for 
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CTS development. Also Ushiyama et al. 

(2010) agreed to our results as the age 

increase the incidence and severity of CTS 

increase. Data were deficient to disagree 

to our results. 

     We also found that BMI is positively 

correlated with the severity and incidence 

of CTS, which was compatible with the 

results by Komurcu et al. (2014) who 

observed that as with the increase of the 

BMI, the severity of CTS increased in a 

significant manner, we found a significant 

difference between mild, moderate, and 

severe CTS patients in respect to BMI, the 

highest BMI was in patients with severe 

CTS which was consistent with the recent 

studies in Egypt by Nageeb et al. (2016), 

and another in Iraq by Shakir and Nazar 

(2017). Also, in the study by Shiri et al. 

(2015), they concluded that BMI is a risk 

factor for CTS and each 1-unit increase in 

BMI increases the risk of CTS by 7.4%. In 

contrast to our results, Zyluk et al. (2011) 

found that CTS patients had mean of 9% 

greater body mass index but correlation to 

severity wasn`t applicable. The relation 

between CTS and increase BMI could be 

explained as the increased fatty tissue or 

the increased hydrostatic pressure 

throughout the carpal canal in obese 

individuals could increase CTS (Shiri et 

al., 2015). 

     Our study demonstrated that there was 

a statistically significant difference 

between cases and controls among lipid 

profile components, we found that total 

cholesterol and LDL were higher in the 

cases compared to controls which were 

consistent with the results by Iftikhar et al. 

(2016), and also we found a significant 

inverse relationship in HDL between both 

groups. Yi-Chuan et al. (2019) stated that 

patients with previous diagnosis of CTS 

were more liable to develop coronary 

heart disease because higher LDL levels 

and subsequent less HDL levels are main 

factors for the inflammation of the 

vascular walls, which supports our results. 

We also found that high cholesterol and 

LDL levels were significantly correlated 

to the severity of CTS especially in 

patients with severe CTS. In contrast to 

our results, Yeo and Joo (2009) in Korea 

concluded that there was a reverse 

correlation between LDL and severity of 

CTS while cholesterol was insignificant 

and triglycerides were significantly 

correlated with severity of CTS. We could 

explain the difference between results that 

in the latter study they studied few 

numbers of patients with CTS and both 

genders were involved. Besides in Asian 

population, there was an ethnic variation 

of all serum parameters, BMI and lifestyle 

which may influence the difference. Our 

results could be explained as that 

hypercholesterolemia and increase in LDL 

were found to be associated with 

fibrogenesis in various organs and in 

peripheral nerves. Besides, 

hypercholesterolemia often develops in 

middle age, mostly in menopausal 

women. These features match the age 

distribution and gender predominance in 

CTS (Yurdakul et al., 2015). 

CONCLUSION 

     Abnormal lipid profile values 

(cholesterol and LDL) could influence the 

incidence and severity of CTS in middle 

aged women, Also, older age and higher 

BMI positively affects incidence and 

severity of CTS in the same subjects. Both 

high BMI and dyslipidemia are parts of 

the metabolic syndrome which was 
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reported to present among CTS patients 

and our study confirmed it. 
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الــدم لدى مــرضى مـــتلازمــة نمط الدهـون في مصل 
 الــنـفـق الـرســـغي مـن الإنـاث في منتصف العمر

         ،محمد حامد رشاد* ،عبد العليم عبد العليم الجندي**، حسين عوض الغريب*

 عمر محمد البزة*

 جامعة الأزهر، كلية الطب، **قسم الباثولوجيا الاكلينيكية، *قسم طب المخ والأعصاب

 رررررررمه  تعتبررررررم  تلن ررررررري هي ارررررري هيمبرررررر    رررررر  ه   رررررررم  رررررر      رررررر     بحةةةةةة  خلفيةةةةةةة ال

ه  صرررررر ت هي  تارررررري  رررررر  هصب رررررر     رررررر   يرررررر   هيعصرررررر  هيت ررررررم      تيررررررب  ي  ررررررم   

آلام   ي ررررر      ت   رررررا  ررررر   يررررر   هيعصررررر   ص زررررر   ررررر ي ا        ررررر  تيرررررب   اررررر   رررررر  

هيع ررررررا    صررررررر    رررررر    ررررررر م هي  رررررر ت هي    ررررررري    رررررر   ررررررر    رررررر م هي ررررررر لا  هيترررررر   رررررررت  

ي  هبررررررر   هي   اررررررري ت خ صررررررر     هبررررررراي  بررررررر  ه  صررررررر ت هي  م ررررررر         ررررررر يم    ررررررر  ه

  رررررز  تلن ررررري هي اررررري هيمبررررر   م  رررررل  ررررر هص هيت زررررر   هي م ررررر    رررررم  ه ررررر      زررررري 

 .   هي ي ء هيل       ت بط هيع م

د هبرررري هيعل رررري  رررر   بيرررربي هيرررر   ن  رررر   صررررا هيرررر م   هييرررر  ي    رررر ت  الهةةةةد  مةةةةن البحةةةة  

 .  ح  ث  تلن ي هي اي هيمب      هصب ث    تص  هيع م

ت ررررررا هي  هبرررررري   ررررررز هي م  رررررر    رررررر  هيع رررررر ده  هيخ    رررررري  حةةةةةة  المرضةةةةةة  وطةةةةةةر  الب

ياررررررر  هي رررررررس  ه  صررررررر ت  ررررررر   يت رررررررا  هي يررررررر   هياررررررر  ع  هيت  عررررررري يا  عررررررري ه ن رررررررم 

 م  ررررررري   تلن ررررررري هي اررررررري هيمبررررررر     ررررررر ء  103  يت رررررررا  هييررررررر حا هيتع   ررررررر    ررررررر د   

  ررررررز هيت ررررررخ و هلا      رررررر   د هبرررررري ه  صرررررر ت هي  م  رررررري   رررررر  ترررررر  هبررررررت ا ت  ا   رررررري 

 رررررر  هياتررررررمت  رررررر   52ي  رررررر  هلابرررررر ث  رررررر  باررررررد هيع ررررررم      رررررري هيايرررررر     رررررر د    رررررر  ا

 .2019إي    م ببت بم  2018  مب   بم

  رررررر  ه تارررررر ك  رررررر  بيرررررربي هي  ي يررررررتم ص    رررررر ي  هي  ي يررررررتم ص  ا رررررر      رررررري  النتةةةةةةا    

هيررررررر   ن  ررررررر   صرررررررا هيررررررر م يررررررر ا  م  ررررررر   هي اررررررري هيمبررررررر       بررررررري     م ررررررر    ررررررر  

 ل ررررري هحصررررر   ي  ررررر    ررررر ت  تلن ررررري هي اررررري هيمبررررر      هي ا   ررررري هي ررررر  اي   ررررر    ررررر  

ه تارررر ك بيررررر   رررررا  رررر  هي  ي يرررررتم ص   هي  ي يرررررتم ص    ررررا     ررررري هيررررر   ن  رررر   صرررررا هيررررر م  

  لا ررررر  ي إيرررررز إسبررررر    ن هييررررر  ي   هيت ررررر م  ررررر  هيع رررررم   ه رررررا  ررررر سمت  ررررر   ررررر ت هي تلن ررررري 

 .إحص    

 ررررر م  ررررر  هيع رررررم  ررررر  هيع ه رررررا إ تاررررر ك هيررررر   ن  ررررر   صرررررا هيررررر م   هييررررر  ي   هيت الإسةةةةةتنتا  

 .يمب      هصب ث      تص  هيع مهي  سمت    ح  ث     ت  تلن ي هي اي ه


