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ABSTRACT 

Objective:  Purpose of conducting this study was to evaluate the surgical outcome of open carpal tunnel release 

using Global Symptom Severity score (GSS) in our local setting. 

Material and Methods:  This prospective analytical study was conducted in the Neurosurgery Department 

Hayatabad Medical Complex, Peshawar. We operated consecutive 105 Carpal tunnel syndrome cases over a 

period of 2 years via open carpal tunnel release (OCTR) method. All of these cases were surgically indicated. All 

patients were evaluated preoperatively with clinical assessment and NCS. Cases were operated under local 

anesthesia as a day case surgery. Patients were evaluated at 3 months follow-up visit using global symptom 

severity score (GSS) and compared with pre operative GSS. The paired sample test was applied to obtain p value. 

Results:  Total 105 patients were operated during study period. 72 (69%) patients were women and 33 (31%) 

were men. The mean age of patients was 41 years. 70 (66.66%) procedures were done for the right hand and 35 

(33.33%) were performed for left hand. Pre-op Mean GSS score was 27 ± 2.5 which decreased to 2.1 ± 0.43 

postoperatively (P < 0.005). 

Conclusion:  Carpal tunnel syndrome is more commonly affecting the dominant hand of middle aged females. 

Open carpal tunnel release procedure is the safe and effective treatment for this compressive neuropathy. 

Keywords:  Global Symptom Severity score (GSS), Carpal tunnel syndrome, carpal tunnel syndrome, Carpal 

tunnel release. 

Abbreviations:  GSS: Global Symptom Severity score. OCTR: Open Carpal Tunnel Release. CTS: Carpal Tunnel 

Syndrome. OCTR: Open Carpal Tunnel Release. 

 
INTRODUCTION 

Carpel tunnel syndrome is common prevailing 

peripheral nerve compression, which is caused by 

thickened carpal ligament compressing the median 

nerve. Patients usually present with pain, paraesthesia 

and hypoesthesia in the median nerve dermatome. 

Excluding palm of hand, which is usually not 

affected.1 

 The transverse carpal ligament covers the carpal 

tunnel in the wrist and palm. It is thickest in its distal 

part. Here the carpal tunnel is the narrowest as well.2 

Increased pressure inside the tunnel in any form like 

tissue expansion, tendon or synovial inflammation 

cause disruption of the microcirculation in the area. 

This impairment of vascular supply causes the altered 

potential inside the median nerve, progressive 

demyelination and axonal loss.3 According to some 

studies the prevalence of CTS is approximately 3%.4 It 

is more common in obese patients.5 Carpel tunnel 

syndrome poses a burden on health and social costs.6 

 Carpal tunnel syndrome can be managed as, 

conservative or operative. The conservative method 
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includes the use of wrist splint, avoid over use of 

wrist, NSAIDS, and steroid injection.7 There is a high 

rate of recurrence with steroid injection.8 Initially, the 

patients are treated conservatively. Surgery is offered 

to those not responding to conservative management 

or if the patient develops progressive motor deficit. 

There are mainly two types of surgical procedures, 

open surgery and endoscopic. Open surgery is 

considered to be the definitive treatment option. 

 In our set up we perform open surgery (OCTR). 

This procedure is done after giving local anesthesia 

and it involves a linear incision. The ligament is cut 

carefully to relieve compression of the median nerve.9 

Endoscopic (ECTR) surgery is performed either 

through a two or a single port technique.10 It allows the 

smaller cosmetically acceptable scar with lesser tissue 

damage. The advantage is a bit earlier recovery and 

return to work as compared to OCTR. However the 

clinical outcome is not much different.11 

 Recurrence after carpal tunnel release surgery is 

uncommon. It may be more common after ECTR.12 

Various causes of CTS recurrence may be, A: 

Misdiagnosis; pain and paresthesias may be due some 

other reasons, B: Surgical Error; residual ligament left 

behind, C: Delayed procedure; surgery is done when 

the irreversible axonal loss has already occurred, D: 

Surgical Complications; infection, compressive scar, 

nerve injury, hematoma. 

 The complication and failure rate according to 

some studies has been estimated from 0% to 19% after 

one year of follow-up. Among them, 12% were 

requiring surgery after OCTR.13 

 The outcome of CTR has been assessed using 

different methods and scoring systems in literature.  In 

our study, we have used the global symptom severity 

score (GSS). Purpose of conducting this study was to 

evaluate the surgical outcome of open carpal tunnel 

release using Global Symptom Severity score (GSS) in 

our local setting. 

 
MATERIAL AND METHODS 

Study Design & Setting 

This was the Prospective analytical study. This study 

was conducted at Neurosurgery Department 

Hayatabad Medical Complex, Peshawar from July 1st 

2017 to July 31st 2019. 

 
Sampling 

We operated consecutive 105 Carpal tunnel syndrome

cases over a period of 2 years via open carpal tunnel 

release (OCTR) method only those patients included in 

study sample which were diagnosed in the study 

setting within the study duration hence non probability 

convenient sampling technique applied. 

 
Inclusion Criteria 

Patients of all ages and gender were included in the 

study. 

 
Exclusion Criteria 

Patients having carpal tunnel syndrome previously 

operated were excluded from the study. 

 
Surgical Technique 

All cases were operated under local anesthesia as a day 

case surgery. Baseline investigations were done to 

assess the general health of the patients. A 2 – 2.5 cm 

incision given medial to the thenar crease just opposite 

to the third web space. It extended proximally not 

beyond the distal wrist crease and not more than 

Kaplan’s line at the midpalmar area. After making skin 

incision and dissection in subcutaneous fat transverse 

carpal ligament identified under surgical loupe and 

sectioned layer by layer to its full thickness. Wound 

washed with normal saline and sutured in layers. 

Sutures were removed after two weeks of surgery. 

 
Data Collection 

Patients were evaluated at 3months follow up visit 

using global symptom severity score (GSS) and 

compared with pre operative GSS. The GSS is a 

clinical scoring system in which CTS symptom 

severity is graded by patient from 1 to 10 for 5 

symptoms, i.e., 1) pain, 2) numbness, 3) paraesthesia, 

4) weakness and 5) nocturnal pain. The total score is 

calculated by adding scores of all 5 symptoms hence 

total GSS score ranges from 5 – 50. Patients were 

evaluated at 3 months follow-up visit using global 

symptom severity score (GSS) and compared with pre 

operative GSS. 

 
Data Analysis 

The paired sample test was applied to obtain p value 

by comparing pretest and post test  mean values sat 

confidence interval 95% using SPSS 22. 
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RESULTS 

Gender Distribution 

Total 105 patients were operated during the study 

period. 72 (69%) patients were women and 33 (31%) 

were men (Table 1). 

 
Table 1:  Gender Distribution. 
 

Sex Number Percentage Cumulative Percentage 

Female   72   69%   69% 

Male   33   31%   31% 

Total 105 100% 100% 

 
Age Range 

The mean age of cases was 41 ± 28.5 (Table 2). 

 
Table 2:  Age Stratification. 
 

Age (Years) Frequency Percentage 

20 – 29 15 14.28% 

30 – 39 16 15.23% 

40 – 49 39 37.14% 

50 – 59 19 18.09% 

> 60 16 15.19% 

 

Clinical Presentation 

70 (66.66%) procedures were done for the right hand 

and 35 (33.33%) were for left hand (Table 3). 

 
Table 3:  Side Involved. 
 

Side Number Percentage Cumulative Percentage 

Right   70 66.66% 66.66% 

Left   35 33.33% 33.3% 

Total 105 100% 100% 

 
 It is evident that females are most commonly 

effected gender than males 2.2: 1. The most common 

age group affected was 40 – 49 years 39 (37.14%) 

cases. The dominant hand is most commonly affected. 

Patient with bilateral CTS had more severe symptoms 

on their dominant side. 

 
Outcome 

Seventy five (71.42%) patients were asymptomatic 4 

weeks after the surgery while 25 (23.80%) patients had 

some symptoms beyond 4 weeks out of which 20 were 

symptom free at 8 weeks after surgery three patients 

re-operated and two patients lost follow-up. Pre op 

mean GSS score was 27 ± 2.5 which decreased to 2.1 

± 0.43 postoperatively (p value: 0.002) i.e., there was 

a significant average difference between pre-op and 

post op mean GSS and the scores are moderately weak 

but positively correlated. 

 
Table 4:  Post-operative Outcome of 4 Weeks and 8 Weeks. 
 

Outcome Asymptomatic Moderate Symptoms Severe Symptoms Redo-Surgery Lost to Follow-up 

4 Weeks 75 25 5 Nil Nil 

8 Weeks 90 Mild 10 3 03 02 

3 Months 100 (95-20%)     

 
Table 5:  GSS: Global Symptoms Severity Score. 
 

Gender 
Pre-operative 

GCS 

Post-operative 

GCS 
P-value 

Female 27 ± 25 2.1 ± 0.43 0.002 

Male 25 2.4 ± 0.43   31% 

Mean 25.7 1.7 100% 
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Fig. 2: Gender Stratification of Mean GSS Score (Pre-

operative & Post-operative). 

 
DISCUSSION 

Carpal tunnel syndrome is mainly clinical diagnosis. 

Most of the clinicians are able to diagnose this 

condition readily.14 The validity of clinical tests in 

terms of diagnosis is under debate. Kushner et al found 

the validity of Phalen test and Tinel sign as having a 

sensitivity of 60% and 49% and specificities of 80% 

and 55% respectively.15 Nerve conduction studies are 

usually done for confirmation before going for 

surgery. We operated all our cases after considering 

both clinical tests as well as the NCS. In our study, 

CTS was more common in middle aged females 

(female/male ratio 2.2: 1) in the dominant right hand 

(66.66% in right hand vs. 33.33%). 100 out of 105 

(95.23%) patients were symptoms free at 3rd monthly 

follow-up, three patients failed to resolve sign 

symptoms after even six months post op, these patients 

were re operated. There was distal residual band in 2 

cases and a residual proximal band in one case. Pre op 

mean GSS score was 27 ± 2.5 which decreased to 2.1 

± 0.43 post-operative at 3rd monthly follow up hence, 

GSS decreased by average 25 points which is a 

significant success of the procedure. There was no 

injury to the median nerve or the palmar cutaneous 

branch or named vessel even in a single case in the 

entire series, but 6 cases had a superficial surgical site 

infection which resolved conservatively. Turner A et 

al published good to excellent long term outcome in 

70% – 90% of the cases following open Carpal tunnel 

release surgery.16 Isik HS et al operated 143 CTR 

cases. Their results were similar to ours. They didn’t 

report any single neurovascular intra op complication. 

The mean global symptom severity score (GSS) was 

25.7 pre-operative and 1.7 post-operative.17 The 

majority of the women in our study were housewives 

and those working in fields, taking care of cattle. The 

majority of affected males were laborers, mechanics, 

electricians, plumbers and office workers. 

 
Limitations 

Although our study gives a fair picture of the outcome 

of the open CTR procedure in our setup and local 

population but it has limitations. We couldn’t follow 

patients for long term outcome and complications. 

Moreover other modes of treatment of CTS i.e., steroid 

injections length of conservative trial/ duration of 

disease could not be studied which could affect the 

outcome or could have given further stratification of 

data to suggest treatment strategies. All of the cases 

were operated by surgeons of different surgical 

experience and seniority level results could not be 

stratified according to the experience level of 

operating surgeons. Moreover, it is a single 

neurosurgery unit study of which cannot be 

generalized unless the multicentric study is conducted. 

 
CONCLUSION 

Carpal tunnel syndrome is a frequently prevalent 

condition in working age groups more commonly 

affecting the dominant hand of middle aged females. 

Open carpal tunnel release surgery is the safe and 

effective treatment for this compressive neuropathy. 
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