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ABSTRACT 
Objective: To determine the outcome of microscopic carpal tunnel release in patients with carpal tunnel 

syndrome who failed to respond to conservative treatment. 
Material and Methods: This descriptive case series was carried at Department of Neurosurgery, Sheikh Zayed 

Hospital Rahim Yar Khan over 1 year from Jan 2018 to Dec 2018, involving 100 patients; both men and women 
with ages in the range 30-70 years diagnosed of carpal tunnel syndrome who failed to respond to conservative 
treatment and were planned for surgical release. Microscopic CTS release was performed and outcomes were 
assessed in terms of improvement in VAS score for wrist pain, symptom severity score and function status scale 
3 and 6 months after the surgery. Recurrence of symptoms was also noted. A written informed consent was 
obtained from every patient. 
Results: The mean age of the patients with carpal tunnel syndrome was 45.6±7.9 years. There was slight female 

predominance with male to female ratio of 1:2.1. History of diabetes was recorded in 31 (31.0%) patients while 37 
(37.0%) patients were obese. Right hand was more frequently involved (53.0%) than the left hand (47.0%). The 
mean VAS score for wrist pain reduced from 7.9±1.2 at baseline to 1.8±0.7 3 months after the surgery (p-
value<0.001). Similar improvements were also noted in symptom severity score (3.8±0.8 to 1.6±0.8; p-
value<0.001) and function status scale (2.7±0.8 to 1.5±0.8; p-value<0.001) at the end of 3 months after the 
surgery. Recurrence was not observed in any patient at the end of 6 months follow-up. 
Conclusion: Microscopic carpal tunnel release was found to relieve patient’s symptoms and improve wrist 

function yet with minimal scarring and without recurrence which advocates its preferred use in future practice 
provided necessary surgical skills and hardware are available. 
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INTRODUCTION 
Among the nerve entrapment syndromes affecting the 
upper limb, carpal tunnel syndrome (CTS) is the most 
common with an incidence of 1 to 4 persons per 1000 per 
year and is characterized by compression of median nerve 
during its passage through carpal tunnel at wrist resulting in 
characteristic night wrist pain and weakness of grip1. As the 
median nerve supplied radial three and half fingers, there is 
diminishing of sensation in these areas2,3. In long standing 
cases one may also see wasting of thenar eminence 
compared to contralateral side, though one must not forget 
that many of the patients have bilateral disease1. A number 
of personal, environmental and occupational factors have 
been identified which increase the likelihood of CTS 
particularly thyroid dysfunction, poor glycemic control, 
pregnancy, inflammatory joint disease and traumatic wrist 
injuries; fractures as well as repetitive microtrauma e.g. use 
of electric hammers3. 
 The diagnosis of median nerve entrapment 
neuropathy is established on history and clinical test 
namely the phalen’s test and durkan’s test though these 
test have their own limitation and are not confirmatory1. The 
diagnosis is confirmed by nerve conduction studies 
showing sensory and motor latency in the median nerve at 
wrist1,2. Though there are a lot of treatment options, yet if a 
patient presents early during the course of disease it is 
wise to begin with conservative treatment with patient’s 
education to avoid precipitating wrist positions and change 
of occupation where applicable1,2. Night wrist splints can be 
advised and in resistant cases, oral or locally injected 

steroids may be beneficial4. Surgery is usually reserved as 
a last resort due to associated complications of scaring and 
poor cosmesis, potential risk of damage to vital structure 
and frequent recurrence4. Although, with the advent of new 
surgical hardware and skills, modifications has been made 
to conventional surgical release of CTS like mini-incision 
techniques, yet the subsequent scar and fear of recurrence 
are main limitations in the widespread acceptability of the 
surgical release. Therefore the search for the Holy Grail 
continues1,4. 
 Microscopic surgery has become increasingly popular 
in the last decade in the fields of sinus5, cranial6 and spinal6 
surgery. There are also reports of microscopic release of 
CTS with promising results. It has been reported that 
microscopic CTS release is as safe as open surgical CTS 
release but is superior to the later approach in terms of 
better cosmesis and decreased frequency of recurrence7-9. 
 We have conventionally performed open surgical 
release at our setup. We have recently moved on to the 
microscopic CTS release. As it is an hardware and 
operator skill dependent procedure, the purpose of the 
current study was to evaluate our results in comparison 
with the already published literature. 
 

MATERIAL AND METHODS 
This was a descriptive case series which was carried out at 
the Department of Neurosurgery Sheikh Zayed Hospital 
Rahim Yar Khan over a period of 1 year from Jan to Dec 
2018. Sample size of 100 cases was calculated with 5% 
margin of error and 95% confidence interval with expected 
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frequency of recurrence to be 7%10 after open surgical 
release of CTS. 100 diagnosed cases of carpal tunnel 
syndrome who failed to respond to conservative treatment 
and were planned for surgical release were included in the 
study. CTS was diagnosed if 3 or more of the criteria were 
present 1) Paresthesia in the median nerve territory 2) 
Nocturnal paresthesia 3) Thenar atrophy 4) Positive Tinel 
test and 5) Positive Phalen test along with nerve 
conduction studies showing sensory/motor delay in median 
nerve across the wrist. Patients suffering from thyroid 
disorders, pregnancy, inflammatory joint disease like 
rheumatoid arthritis, malignancy and those with history of 
surgery on the symptomatic wrist were excluded from the 
study. We also didn’t include patients who had recurrence 
after previous attempt of surgical release.  
 All the surgeries were performed under local 
anesthesia. A transverse 1.0 to 1.5 cm single incision was 
made at the level of proximal palmar wrist crease. Palmaris 
longus tendon was retracted radially. Dilators were used to 
dilate carpal tunnel associated with base of ring finger and 
a slotted cannula was placed. Blade was used with 
microscopic vision to divide transverse carpal ligament. 
Wound was stitched followed by light padded dressing. It 
was performed as a day care case and patients were 
discharged home after the procedure on oral antibiotics 
and analgesics. Patients were assessed in terms of wrist 
pain (recorded on visual analogue scale from 0-10) and 
symptom severity score (SSS) and the function status scale 
(FSS). These were recorded one day before surgery and 
then 3 and 6 months after the procedure. Recurrence of 
symptoms was also looked for. All this information was 
recorded along with demographic details of the patients like 
age, gender, BMI, obesity and diabetic status.  
 Age, BMI, pre- and post-operative pain on visual 
analogue scale, symptom severity score and the function 
status scale at 3 and 6 months intervals have been 
described by mean ±SD. Paired t-test has been applied to 
compare follow-up means of VAS, SSS and FSS scores 
with pre-operative value taking p≤0.05 as significant. 
Gender, obesity and diabetes have been described by 
frequency and percentage. Data has been stratified for 
age, gender, obesity and diabetes to address effect 
modifiers. Post stratification paired t-test has been applied 
to compare follow-up means of VAS, SSS and FSS scores 
with pre-operative value across each strata taking p≤0.05 
as significant. 
 

STUDY RESULTS 
The mean age of the patients was 45.6±7.9 years. We 
observed a slight female predominance among patients 
with carpal tunnel syndrome with a male to female ratio of 
1:2.1. BMI of the patients ranged from 22.1 Kg/m2 to 34.4 
Kg/m2 with a mean of 27.4±4.8 Kg/m2 and 37 (37.0%) 
patients were obese (BMI≥30Kg/m2). History of diabetes 
was recorded in 31 (31.0%) patients as shown in Table 1. 
 The mean VAS score for pain ranged from 5 to 10 
with a mean of 7.9±1.2 at baseline which decreased 
significantly to 1.8±0.7 (p<0.001) at 3 months and 1.6±0.4 
(p<0.001) at 6 months after the surgery. Similar significant 
improvement was also noted in the baseline SSS and FSS 
scores over 3 and 6 post-operative months (Table 2 & 

Table 3). We didn’t observe any recurrence at the end of 6 
months follow-up. 
 
Table 1: Demographic features of studied patients. 

Characteristics Participants 
n=100 

Age (years) 45.6±7.9 

Gender  

 Male 32 (32.0%) 

 Female 68 (68.0%) 

Anatomical Side  

 Right 53 (53.0%) 

 Left 47 (47.0%) 

BMI (Kg/m2) 27.4±4.8 

 Non-Obese 63 (63.0%) 

 Obese 37 (37.0%) 

Diabetic  

 Yes 31 (31.0%) 

 No 69 (69.0%) 

 
Table 2: Comparison of Means of VAS, SSS and FSS with Pre-
Operative value at 3 months. 
 

Paired sample t-test, * the difference between pre- and post-
operative value was significant (p<0.05) 
 
Table 3: Comparison of Means of VAS, SSS and FSS with Pre-
Operative value at 6 months. 

Paired sample t-test, * the difference between pre- and post-
operative value was significant (p<0.05) 

 

DISCUSSION 
Among the broad list of compressive neuropathies, carpal 
tunnel syndrome is the most common; affecting the median 
nerve at hand leading to poor grip strength and adversely 
affects the quality of life1. The symptoms are more marked 
at night as postural changes in the tunnel volume lead to 
aggravation of nerve compression1,2. That’s why 
disturbance of sleep is phenomenal among these patients1. 
Although surgical release is a common practice in patients 
who fail to improve with conservative or minimally invasive 
interventions, yet the subsequent scar, risk of damage to 
vital structures and recurrence are key factors behind 
patient’s refusal for surgery1,4. Microscopic tunnel release 
have been developed keeping in view these demerits of 
open surgery and promises to relieve patient’s symptoms 
yet proving better cosmesis and avoiding damage to vital 
structures7-9. The present study was an internal 
assessment of microscopic carpal tunnel release at our 
setup. 
 In the current study, the age of the patients with 
carpal tunnel syndrome ranged from 22 to 67 years with a 

Follow-up 
VAS 
Score 

Symptom 
Severity Score 

Function Status 
Scale 

Pre-
Operative 

7.9±1.2 3.8±0.8 2.7±0.8 

3 Months 
after Surgery 

1.8±0.7 1.6±0.8 1.5±0.8 

p <0.001* <0.001* <0.001* 

Follow-up 
VAS 
Score 

Symptom 
Severity Score 

Function Status 
Scale 

Pre-Operative 7.9±1.2 3.8±0.8 2.7±0.8 

6 Months after 
Surgery 

1.6±0.4 1.5±0.7 1.3±0.4 

p <0.001* <0.001* <0.001* 
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mean of 45.6±7.9 years. A similar mean age of 44.4±8.2 
years has been described by Saeed et al.11 (2010) among 
Pakistani patients presenting with CTS at Fauji Foundation 
Hospital, Rawalpindi while Rashid et al.12 (2006) reported 
comparable mean age of 43.0±6.1 years among such 
patients at Combined Military Hospital, Rawalpindi. In 
another local study, Amir et al.13 (2017) reported slightly 
higher mean age of 48.5±12.5 years among patients 
presenting with carpal tunnel syndrome at Naseer 
Teaching Hospital, Peshawar while a relatively younger 
mean age of 40.5±22.5 years has been reported by 
Aurangzeb et al.14 (2018) at Combined Military Hospital 
Hyderabad. Our observation also matches with that of 
Rouq et al.15 (2014) who reported similar mean age of 
47.8±5.5 years among Saudi patients with carpal tunnel 
syndrome. A similar mean age of 44.4±8.2 years has been 
reported by Mardanpour et al.16 (2019) among Iranian 
patients with CTS. Atroshi et al.8 (2006) reported similar 
mean age of 40.0±20.5 years among Swedish such 
patients. 
 In the current study, we observed that there was a 
slight female prominence among patients with carpal tunnel 
syndrome with a male to female ratio of 1:2.1. Our 
observation is in line with that of a number of other local 
studies where Shafiq et al.17 (1:2.3), Aurangzeb et al.14 
(1:2.3) and Saeed et al.11 (1:2.3) also reported similar 
female predominance among such patients at various 
centers. In other similar local studies, Mansoor et al.18 
(2017) and Ehsan et al.19 (2015) reported comparable 
female predominance with male to female ratio of 1:1.8 and 
1:1.7 respectively. Similar female predominance has also 
been reported by Mardanpour et al.16 (1:2.7) in India, Yagci 
et al.20 (1:2.7) in Turkey and Kalef et al.21 (1:2.3) in Brazil. 
 Thus it can be concluded that carpel tunnel syndrome 
commonly affects middle aged women. 
 We observed that CTS was more frequent in the right 
(dominant) hand as compared to left (non-dominant) hand 
(53.0% vs. 47.0%). Our observation matches with that of 
Aurangzeb et al.14 who reported involvement of right hand 
in 51.5% cases. Saeed et al.11 also observed similar higher 
frequency of CTS in right hand and reported it to be 56.0% 
in line with the present study. We already know that CTS 
results from repeated microtrauma and subsequent 
changes in the carpal tunnel3. This explains frequent 
involvement of right/dominant hand as it is more subjected 
to these triggering events. 
 In the present study, the mean BMI of patients with 
CTS was 27.4±4.8 Kg/m2 and 37.0% patients were obese 
(BMI≥30Kg/m2). 31.0% patients had history of diabetes. 
Our observation matches with that of Yagci et al.20 and 
Smith et al.9 who reported similar mean BMI of 28.9±3.8 
Kg/m2 and 26.7±4.4 Kg/m2 among such patients. A 
comparable frequency of diabetes and obesity among CTS 
patients has been observed by Mansoor et al.18 who 
reported it to be 34.1% and 33.9% respectively in local 
population. Malibary et al.22 (2012) reported similar 
frequency of 35.9% for diabetes among such patients in 
KSA. 
 After the microscopic carpal tunnel release, we 
observed that the mean VAS score for wrist pain 
decreased significantly from pre-operative value of 7.9±1.2 
to 1.8±0.7 at 3 months. Our results match with that of 

Mardanpour et al.16 who also reported similar significant 
decrease (8.4±1.4 to 1.2±0.6; p<0.001) in the mean VAS 
score for pain 1 month after microscopic carpal tunnel 
release. Our results are also comparable to those of 
Okamura et al.7 who observed similar reduction in the 
mean VAS score for wrist pain after microscopic tunnel 
surgery (7.4±2.6 vs. 2.5±2.9; p<0.001). 
 We also assessed the patient outcome in terms of 
symptom severity score (SSS) and the function status scale 
(FSS). We observed that SSS improved from 3.8±0.8 to 
1.6±0.8 while the FSS improved from 2.7±0.8 to 1.5±0.8 3 
months after microscopic tunnel release. Our observation 
matches with that of Smith et al.9 (2020) who in a similar 
recent study reported similar improvement in SSS (3.5±0.7 
to 1.7±0.8; p<0.001) and FSS (2.9±0.8 vs. 1.7±0.9; 
p<0.001) after microscopic carpal tunnel release. 
 None of our patient had recurrence over 6 months 
follow-up. The present study is first of its kind in Pakistani 
population and adds to the already published international 
research evidence on the topic. In the present study, 
microscopic carpal tunnel release was found to relieve 
patient’s symptoms and improve wrist function yet with 
minimal scarring and without recurrence which advocates 
its preferred use in future practice provided necessary 
surgical skills and hardware are available. 
 The strengths of the present study were its large 
sample size of 100 cases. We also stratified the results for 
patient’s age, gender, diabetic and obesity status to 
minimize bias. A very strong limitation to the present study 
was that it was a single centre experience and effect of 
surgical skills on the outcome couldn’t be addressed. 
Moreover the present study was limited by a short follow-up 
of 6 months. Long term follow-up is required to further 
establish the efficacy of treatment in terms of recurrence. 
Such a study addressing these limitations is highly 
recommended in future research. 
 

CONCLUSION 
In the present study, microscopic carpal tunnel release was 
found to relieve patient’s symptoms and improve wrist 
function yet with minimal scarring and without recurrence 
which advocates its preferred use in future practice 
provided necessary surgical skills and hardware are 
available. 
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