
Introduction:

Carpal Tunnel Syndrome (CTS) is the entrapment

of the median nerve within the carpal tunnel. In the

carpal tunnel the median nerve lies immediately

beneath the Palmaris Longus tendon

and anterior to the flexor tendons1. Certain

conditions, such as diabetes mellitus, amyloidosis,

hypothyroidism, and rheumatoid arthritis, obesity,

pregnancy can predispose to CTS. 2. CTS is the

most frequent entrapment neuropathy causing
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Abstract:

Background: Carpal tunnel syndrome (CTS) is the most frequent compressive focal

mononeuropathy found in clinical practice. Patients mostly experience pain, paresthesia,

and less commonly, weakness in the median nerve distribution which badly affects

dexterity and grip. Common risk factors include repetitive wrist movements, metabolic

and degenerative diseases, connective tissue disease and pregnancy. Nerve conduction

study is one of the most sensitive and specific tools to diagnose CTS. This study was

aimed to grade the CTS cases according to the severity based on electrophysiological

findings and explore its association with clinical presentation of diabetic patients had

nerve conduction study at BIRDEM General Hospital. Materials and Methods: This

observational study was done in the electro diagnostic clinic of Neurology department,

BIRDEM during the period Sept 2015 to Feb 2016. The study included 100 hands of 84

patients suffering from CTS consecutively attending the clinic. All the patients were

interviewed and clinically examined. Demographic data including age, gender,

occupation, affected hand and hand dominance along with duration of disease were

recorded. Patients were graded according to clinical history and objective findings and

again based on the Canterbury NCS Severity Scale. Results: Of these 84 diabetic

patients presenting with impression of CTS 96% were females. Mean age of the study

subjects was 49.6±10.1 (28-85). Most of the female patients were housewives. Clinical

grading of CTS was as follows: mild symptoms in 54.76%, moderate symptoms in 23.8%

and severe symptoms in 28.58% patients. According to The Canterbury NCS Severity

Scale out of total 100 hands,3.5% had Grade 2 (Mild ) 30.5%had Grade 3 (Moderate)

,29.4 % had Grade 4  (Severe), 34.1% had Grade 5 (Very severe) disease. Only 2

patients had Grade 6 (extremely severe) lesion. Of the study subjects 22 (26.19%) had

bilateral and rest (73.81%) had unilateral disease. Conclusion: Data demonstrated

female preponderance of the diabetic CTS cases of middle age. Proportional graded

deterioration of electrophysiological parameters along with the clinical severity grades

highlights the fact that NCS provide additional and independent objective evidence in

the diagnosis and severity assessment of CTS and plausibly has important role in

prioritizing treatment plan.
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numbness, tingling, discomfort, pain and weakness

in hands ranging from mild to debilitating extent,

especially for those whose work or recreational

activities require extensive use of hands3.

Electro diagnostic (EDx) studies are a valid and

reliable means of confirming the clinical diagnosis

of CTS . The amplitudes along with the conduction

velocities of the sensory nerve action potential and

motor nerve action potential reflect the functional

state of axons, and are useful parameters and

complement the clinical grading in the assessment

of severity of CTS4. The management of patients

diagnosed with CTS is based upon the acuity and

severity of clinical symptoms and the degree of

neurogenic injury as assessed by electro diagnostic

studies and this leads to better management of

disease whether by ergonomic modifications,

conservative methods or surgical interventions 5,6.

An audit carried out on records and notes of

electrophysiological lab of National Institute of

Neurosciences and Hospital (NINS) from January

to December 2013 showedCarpal tunnel syndrome

(CTS) was the most common condition (19.2%)

observed at the lab6.Common risk factors

associated with carpal tunnel syndrome in

Bangladesh were identified7.Another randomized

controlled trial evaluated the efficacy of local

corticosteroid in idiopathic carpal tunnel syndrome

among 60 idiopathic CTS patients8.But assessing

the severity of CTS in diabetic patients  and grading

it on the basis of electro diagnostic studies has not

yet been conducted in Bangladesh.

 The current study looks at the demographic profile,

clinical presentation and the pattern of severity of

Carpal Tunnel Syndrome (CTS) in diabetic patients

referred for electro diagnostic studies (NCS) at

BIRDEM General Hospital, Dhaka.

Methods:

This is a retrospective analytic electrophyisologic

study performed in 100 hands of 85 diabetic

patients clinically diagnosed with CTS at a referral

hospital in Dhaka. Adult patients aged e” 18 years

of both sexes were consecutively and purposively

selected from between September, 2015 and

February , 2016 for a period of Six (6) months. A

thorough medical record review was applied and

patients with traumatic median nerve injury, poly-

neuropathy, history of malignancy, pregnancy,

obesity ,hypothyroidism ,rheumatoid arthritis and

those who have been previously operated for CTS

were excluded. The exclusion criteria also included

cervical spine related problem. Demographic data

including age, gender, occupation ,affected hand

and hand dominance along with duration of disease

were recorded. Patients were graded according

to clinical history and objective findings and again

based on the Canterbury electrophysiological

grading scale.

Clinical grading of CTS severity:

•CTS is considered mild if there is numbness,

tingling, or discomfort in the median nerve

distribution but no sensory loss or weakness, no

sleep disruption, and no difficulty with hand function

or interference with activities of daily living (ADLs).

•CTS is considered moderate if there is sensory

loss in the median distribution, or if nocturnal

symptoms occasionally disrupt sleep. Symptoms

(sensory loss or pain) may interfere slightly with

hand function but the patient should be able to

perform all ADLs.

•CTS is considered severe if there is weakness in

the median distribution, or if symptoms are

disabling and prevent the patient from carrying out

one or more ADLs, or if nocturnal symptoms

routinely disrupt sleep.

NCS was performed by the neurologist with standard

surface stimulation and recording techniques. Motor

and sensory studies were performed for the ulnar

and median nerves. The Sensory component of

each nerve was stimulated antidromically while the

motor part was stimulated orthodromically and the

F wave was recorded. The action potentials was

recorded as sensory nerve action potential (SNAP)

and compound muscle action potential (CMAP) for

sensory and the motor nerves respectively. The

parameters obtained were;onset latency, amplitude

of CMAP, duration, area, distance and nerve

conduction velocity (CV).If the median nerve sensory

NCS results were normal,a comparison test was

performed to compare sensory conduction values

of the median nerve and ulnar nerve between the

wrist and ring finger.

CTS was classified into six grades based on the

Canterbury electrophysiologic grading scale. The

scale grades neurophysiological severity of CTS from

0 - no  abnormality, to 6 - extremely severe CTS.
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Electro diagnostic grading of CTS is as follows:

normal (grade 0)

very mild (grade 1): CTS demonstrable only with

most sensitive tests;

mild (grade 2): sensory nerve conduction velocity

slow on finger/wrist measurement, normal terminal

motor latency;

moderate (grade 3): sensory potential preserved

with motor slowing, distal motor latency to abductor

pollicisbrevis (APB) < 6.5 ms;

severe (grade 4): sensory potentials absent but

motor response preserved, distal motor latency to

APB < 6. 5 ms;

very severe (grade 5): terminal latency to APB >

6.5 ms;

extremely severe (grade 6): sensory and motor

potentials effectively unrecordable (surface motor

potential from APB < 0.2 mV amplitude).

Approval from hospital ethical committee was

taken. Verbal informed consent was taken after

explaining the purpose of study and use of data

for research and publication. A statistical software

(SPSS Inc, version 20) was used for analysis.

Frequencies and descriptive statistics were

calculated for various variables. Descriptive

statistics were used to calculate mean and SD for

age. The data  are  presented as tables and figures.

Results:

This is retrospective analytic study in 100 hands of

84 diabetic patients presented with symptoms and

signs of CTS confirmed by NCS. Female

preponderance (male 3 vs female 82) was present

among the 84 study subjects .

Table-I

Age distribution of study population (N=85)

Age groups Frequency Percentage

15-24 1 1.19

25-34 3 3.57

35-44 20 23.8

45-54 37 44

55-64 17 20.2

>65 6 7.14

Table I shows the age distribution of study

population.Mean age of our study group was   49.6

± 10.1 (28-85). Distribution of subjects on the basis

of age group showed 57 (67.8%) fell between 35-

54 years. Only 6 (7.14%) had age more than 65

and 1 (1.19%) below 35 years.

Table-II

Occupational distribution of study population

(N=85)

Occupation Frequency Percent

Housewife 58 69

Manual worker /Trader 5 5.9

Teacher 6 7.14

Writer /clerk 4 4.76

Driver 2 2.38

Student 1 1.19

Nurse 7 8.33

Of the total 85 subjects 58 (69%) were housewife.

Teacher and nurse constituted 6 (7.14%) and 7

(8.33%) respectively of the subjects of the total .

Other patients were white-collar workers having

clerical work, computer job, trader and driver. Table

II depicts the occupational distribution of study

population.

Table-III

Clinical grading of CTS severity of study

population (N=85)

Clinical grading Clinical history Frequency Percent

of CTS severity and objective

findings

Mild Paresthesia  46 54.56

Moderate Sensory loss 14 16.66

Severe Disruption of sleep 20 28.58

due to  pain

Thenar  muscles 4

atrophy  and/or

weakness

Table III shows the clinical grading based on

associated clinical history and objective finding as

per  Mackinnson’s classification.burden of CTS

symptoms of study population.  54.56% patients

were categorized as mild CTS with Paresthesia

and 16.66 % had moderate CTS with sensory loss

100



in median nerve distribution clinically. 28.58 %

patients experienced symptoms of severe CTS with

frequent disruption of sleep due to  pain and Thenar

muscles atrophy  and/or weakness in 4% cases.

The diagnosis of CTS was confirmed and study

subjects were graded according to the severity on

the basis of The Canterbury NCS electrophysologic

grading scale. Grading on the basis of The

Canterbury NCS electrophysologic grading scale

was shown in Table IV. Eighty-two (96.5%) out of

85 had moderate to severe grade of CTS. But

grade 3 ,4and 5 constituted the major bulk of it 80

(94.14%).  Of the 3 (3.6%) male 1 (one) each had

grade 3, 4 and 5 CTS according to the Canterbury

NCS electrophysologic grading scale.

Table-IV

Distribution of different grades of severity of CTS

on the basis of The Canterbury NCS

electrophysologic grading scale in study

population (N=85)

Grade Number Percent

Grade 0 (normal) 0 0

Grade 1 (very mild) 0 0

Grade 2 (Mild ) 3 3.5

Grade 3 (Moderate) 26 30.5

Grade 4  (Severe) 25 29.4

Grade 5 (Very severe) 29 34.1

Grade 6 (Extremely severe) 2 2.39

Figure2 shows the frequency of different grades

of CTS among female population of our study

group.

Involvement of hands with CTS of the study

subjects was shown in Table 5. In our study

population 22 (26.19%) had bilateral disease and

rest (73.81%) had unilateral disease. Right hand

(dominant) was more frequently involved (n=68)

compared to left (n=13) with ratio of 5:1 Twenty

two cases showed involvement of both hands.

Right and left hand was involved in 65 and 13 cases

respectively. Grade 3 damage according to the

Canterbury NCS electrophysiological grading scale

was present in19, 4 and 7 in right, left and both

hands respectively. Grade 4 damage was present

in 18, 2 and 5 hand respectively. Grade 5 damage

was present in 24, 7 and 8 hand respectively.

Table-V

Distribution of unilateral (right /left) or bilateral

disease in 100 hands

Grade Number of Right Left Both  

hands hand hand hands

Grade 0 (normal) 0 0

Grade 1 (very mild) 0 0 0 0

Grade 2 (Mild ) 3 3 0 0

Grade 3 (Moderate) 30 19 4 7

Grade 4  (Severe) 25 18 2 5

Grade 5 (Very severe) 38 24 7 8

Grade 6 (Extremely severe) 2 2 0 0

100 65 13 22

Fig.-1: Distribution of different grades of severity

of carpal tunnel syndrome (CTS) in 100 hands
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CTS was the most frequent one (34.1%) followed

by Grade 3 (moderate ) in 30.5 % of hands.

Fig.-2: Frequency of different grades of severity

of CTS in female patients
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Figure1 shows percentages and number of hands

placed in different grades of severity according to

electro diagnostic criteria. Grade V (Very severe)
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Correlation between duration symptoms of CTS

and different grades of CTS according to

electrodiagnostic criteria was sought and in this

study and is shown in Figure 3 . The mean duration

of symptoms was 45 days in case of mild disease,

250 days in case of moderate disease, 238  days

in case of severe disease, 293  days in case of

very severe and 547  days in case of extremely

severe disease.

Discussion:

Carpal tunnel syndrome is a common disorder

among adults. Depending on its definition, the

estimated prevalence of CTS in the general

population is 1 to 5 percent9. CTS is more frequent

in women (0.7 to 9.2 percent) than in men (0.4 to

2.1 percent) 10.  In a larger study , the female to

male ratio for CTS prevalence was approximately

3 to 111. A marked female predominance was

observed in this current study group of diabetic

patients with CTS . But again these results are

based on single centre study, further multi-centered

studies in this could suggestthe actual prevalence

and female to male ratio.

Mean age of this study group was   49.6 ±

10.1years. The mean age at diagnosis was 46

(range 16–96) years in large case–control study

using the UK General Practice Research

Database12.  In the current study it was observed

that incidence of carpal tunnel syndrome in diabetic

population showed a positive correlation with

increasing age of the patient,as71.34% of our

patients were above the age of 45.Similar results

were observed in other studies 13 .

There is increasing evidence suggesting that

several occupational and biomechanical factors are

associated with CTS. Occupational factors that

have been proposed to cause or aggravate CTS

include repetitive hand and wrist use, forceful hand

and wrist use, work with vibrating tools, sustained

wrist or palm pressure, prolonged wrist extension

and flexion and use of hands in cold temperatures.

In our study that majority of sufferers were

housewives. This result is in favour of some other

study results 14.  whereas some studies showed

Carpal tunnel syndrome may be present in up to

42%  in workers in certain occupations (e.g., poultry

processing) and has annual incidence of 193 per

100,000 in all women15. Other high –risk

occupations are computer professionals16,

assembly line workers, concert pianists and

construction workers with vibrating power tools17.

CTS is a clinical diagnosis that is suspected when

the characteristic symptoms of  tingling or

numbness  affects the first 3 fingers and the radial

aspect of the 4 th finger and specific provocative

tests of the hand such as  Phalen’s sign and , Tinel’s

signs are found . Weakened grip and difficulty

performing fine motor tasks may occur in more

advanced carpal tunnel syndrome. On physical

examination, careful observation may reveal

sensory loss of median nerve innervated area ,

mild flattening of the thenar eminence or frank

atrophy18. The current study   population  was

clinically diagnosed and categorized into 3 grades

of severity. Other studies observed correlation of

clinical severity with functional disability by

The Quick Disabilities of Arm, Shoulder and Hand

(QDASH) scale and found  a statistically significant

positive relationship between QDASH results  and

clinical severity (r = 0.43; p = 0.0001) 19.

NCS is one of the most sensitive and specific tools

for diagnosing CTS. Optional testing includes

needle EMG of C5 toT1 muscles (to exclude

cervical radiculopathyas a contributing factor) 20.

Though there are different ways of expressing the

severity of carpal tunnel syndrome (CTS) we used

the  Canterbury NCS Severity Scale for CTS; which

are largely independent of the exact normal values

used in any given laboratory and demonstrate a

highly significant linear relationship between the

Fig.-3: Distribution of different grades of CTS in

study population (N=84) according to duration of

symptoms
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neurophysiological grading and a numerical score

derived from the clinical history21.The comparison

with symptom score reveals a strong linear

relationship and shows that the neurophysiological

ranking does correspond to a clinical variable, in

agreement with other studies22.

In  the current  study dominant hand was frequently

involved however frequency of bilateral lesion in

electrophysiological studies was 26.19% .In other

studies bilateral manifestation is more common

than unilateral (60%), but significantly more often

begins or is more strongly expressed in the

dominant hand23. Our results were influenced by

impression of the referring physician and not

entirely by patients complaints.

The  current study  showed a trend towards more

severe electrophysiologic CTS  than in those

reported in the literature24,25Yazdanpanah P et  al26

in their study conducted on both pregnant and non-

pregnant females found that out of sixty-one non-

pregnant women who had CTS, 73.6% had mild,

20.8% had moderate and 5.6% had severe CTS.

In our observation of 100 hands , 3% had mild ,30%

moderate ,25% severe ,38% very severe and 2%

had extremely severe CTS as classified electro

physiologically. The high frequency of moderate to

very severe grade CTS might be due to the fact

that we recruited our patients who were referred

for electro diagnostic studies for their symptoms,

while in Iranian study the study sample was from

general population.

A positive correlation between age and severity of

nerve conduction abnormality, was noted by many

authors 27, and might be contributory factor in our

study too. Several mechanisms including

mechanical compression and microvascular

insufficiency may be suggested to cause severer

CTS in diabetic patients28.

This observational study showed duration of

disease influences electrophysiological severity of

CTS. A study  to find relation of  symptom severity

and functional status of CTS patients with

electrophysiological findings using The Quick

Disabilities of the Arm, Shoulder, and Hand

(QuickDASH) questionnaire concluded that

QDASH results were high in patients whose

duration of the disease was >6 years and

in patients with severe clinic symptoms. Also,

in a correlation analysis, a positive correlation

between disease duration and clinical severity with

QDASH results. However, no relationship between

the electrophysiological level and QDASH results

was found20.

In this current observation nerve conduction studies

have been used as a quantitative measure of

severity of CTS and can be considerable

assistance to anyone attempting to compare

different studies on CTS. Our study also has some

limitations. The natural history of CTS in Diabetic

population is not well defined. Study including more

patients with CTS, with baseline and follow-up data

on symptoms and neurophysiologic parameters are

needed to predict prognostic factors. Multicentre

based studies in general population are required

to know about the prevalence of disease and health

cost burden in Bangladesh.

Conclusion:

Data demonstrated female preponderance of the

diabetic CTS cases of middle aged housewives.

Proportional graded deterioration of

electrophysiological parameters along with the

clinical severity grades highlights the fact that NCS

provide additional and independent objective

evidence in the diagnosis and severity assessment

of CTS and plausibly has important role in

prioritizing treatment plan. Study also shows that

diabetic patients with CTS become symptomatic

within short duration of disease ;so early recognition

of symptoms and prompt referral for

electrophysiological testing is recommended.
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