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Abstract

Introduction: Carpal tunnel syndrome is the most common entrapment neuropathy and has a substantial impact on occupational 
performance and quality of life. Carpal tunnel release is the standard treatment for moderate to severe cases, but the influence of 
symptom chronicity on surgical outcomes is not well established. Our objective was to assess the association between symptom 
chronicity and functional outcomes, patient satisfaction, return to work, and complication rates following carpal tunnel release at a 
tertiary care center.
Material and Methods: This prospective observational study included fifty patients undergoing carpal tunnel release. Participants 
were stratified into three groups according to duration of symptoms: less than six months, six to twelve months, and more than 
twelve months. Functional outcomes were measured using the Boston Carpal Tunnel Questionnaire before and six months after 
surgery. Patient satisfaction was assessed with the Patient Global Impression of Improvement scale. Electrophysiological recovery, 
complication rates, and time to return to work were also analyzed.
Results: Patients with symptom duration less than six months showed the greatest improvement in functional scores, highest 
satisfaction, and shortest return to work time. Longer symptom duration was associated with higher preoperative severity, lower 
postoperative satisfaction, slower recovery, and more complications. Electrophysiological improvement was observed across all 
groups, but was most pronounced in patients with shorter symptom duration.
Conclusion: Symptom chronicity significantly influences outcomes after carpal tunnel release. Early surgical intervention within six 
months of symptom onset results in better recovery, greater satisfaction, fewer complications, and faster return to work.

Key words: Carpal Tunnel Syndrome, Electrophysiology, Median Nerve, Patient Satisfaction, Recovery of Function, Treatment 
Outcome

INTRODUCTION

Carpal tunnel syndrome is the most common entrapment
neuropathy, with a prevalence ranging from three to eight 

percent in the general population and a higher occurrence 
among women between 40 and 60 years of age.1,2 It results 

from compression of the median nerve within the carpal tunnel, 
producing pain, numbness, tingling, and weakness in the hand, 
particularly affecting the thumb, index, and middle fingers.3

The etiology of carpal tunnel syndrome is multifactorial, 
involving anatomical, metabolic, and occupational factors. 
Diabetes mellitus, obesity, hypothyroidism, arthritis, pregnancy, 
wrist trauma, and repetitive hand use are recognized risk 
factors.4–6 Beyond its clinical manifestations, carpal tunnel 
syndrome carries considerable socioeconomic consequences, 
including loss of productivity, prolonged absence from work, 
reduced career opportunities, and psychological distress.7,8

Diagnosis is primarily clinical and can be supported 
by electrophysiological studies. Management options range 
from conservative strategies such as splinting and corticosteroid 
injections to surgical decompression of the median nerve. 9–11 
Carpal tunnel release, performed through open or endoscopic 
techniques, is considered the definitive treatment for patients 
with moderate to severe symptoms or those unresponsive to 
non-operative measures, with the aim of relieving symptoms, 
restoring hand function, and facilitating return to normal 
activities.12,13

While surgical decompression is widely effective, 
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the duration of symptoms before surgery—termed symptom 
chronicity—may influence the extent of recovery and overall 
patient outcomes. However, evidence on this relationship 
remains limited in the regional context. This study was 
undertaken to evaluate the association between symptom 
chronicity and functional outcomes, patient satisfaction, return 
to work, and complication rates following carpal tunnel release 
at a tertiary care center.

MATERIALS AND METHODS 

Study design and setting 
This was a prospective observational study conducted at Nepal 
Armed Police Force Hospital over a period of two years. A 
total of fifty patients diagnosed with carpal tunnel syndrome 
who underwent carpal tunnel release were enrolled.

Study population 
Patients aged between 18 and 70 years with a clinical and 
electrophysiological diagnosis of carpal tunnel syndrome were 
considered eligible.

Inclusion criteria
●	 Patients with a confirmed diagnosis of carpal tunnel 

syndrome requiring surgical release.
●	 Documented duration of symptoms before surgery.
●	 Willingness to participate and provision of informed 

consent.

Exclusion criteria
●	 Previous carpal tunnel release surgery on the same 

hand.
●	 Co-morbid conditions likely to affect hand function, 

such as rheumatoid arthritis or cervical radiculopathy.
●	 Incomplete follow-up or missing data.

Study groups 
Participants were stratified into three groups according to 

symptom duration:
●	 Group 1: less than six months
●	 Group 2: six to twelve months
●	 Group 3: more than twelve months

Data collection
Baseline data included age, sex, occupation, self-reported 
symptom duration, electrophysiological findings (motor 
latency), and preoperative functional status using the Boston 
Carpal Tunnel Questionnaire. At six months after surgery, 
patients were re-evaluated for functional outcomes using the 
Boston Carpal Tunnel Questionnaire, satisfaction using the 
Patient Global Impression of Improvement scale, time to return 
to work, and the occurrence of complications. Complications 
were classified as minor or major based on their clinical impact.

Outcomes measured
The primary outcomes were functional improvement and patient 
satisfaction. Secondary outcomes included electrophysiological 
recovery, complication rates, and time to return to work.

Ethical approval
Ethical clearance was obtained from the Institutional Review 
Committee of Nepal Armed Police Force Hospital, and written 
informed consent was taken from all participants.

Statistical analysis
Continuous variables such as functional scores and recovery time 
were expressed as means with standard deviation and compared 
using paired t tests or analysis of variance. Categorical variables 
such as satisfaction and complication rates were analysed using 
chi-square tests or Fisher’s exact test where appropriate. A 
p-value less than 0.05 was considered statistically significant. 
Statistical analysis was performed using Statistical Package for 
the Social Sciences (SPSS) version 26.

RESULTS

A total of 50 patients were included, with a mean age of 45.2 
± 12.3 years. Females accounted for 45 (90%) and males for 
5 (10%). The distribution of symptom duration was 15 (30%) 
patients with less than six months, 20 (40%) with six to twelve 
months, and 15 (30%) with more than twelve months (Table 1).

Table 1: Demographic and baseline characteristics of the 
patients

Figure1: Gender distribution of patients undergoing carpal 
tunnel release. 

 
Figure 2:  Distribution of patients according to duration of 
symptoms before carpal tunnel release.

Characteristic Value
Total patients 50
Age (mean ± SD) 45.2 ± 12.3 years
Sex (Male/Female) 5/45
Symptom duration < 6 months 15 (30%)
Symptom duration 6–12 months 20 (40%)
Symptom duration > 12 months 15 (30%)
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Symptom
duration

Preoperat ive 
score (mean ± 
SD)

P o s t o p e r a t i v e 
score at 6 months 
(mean ± SD)

p value

< 6 months 3.5 ± 0.5 1.2 ± 0.3 < 0.05
6–12 months 3.8 ± 0.6 1.5 ± 0.4 < 0.05
> 12 months 4.2 ± 0.7 2.0 ± 0.5 < 0.05

Symptom
duration

Satisfied 
(1–2)

Neutral
 (3–4)

Dissatisfied
 (5–7)

p value

< 6 months 14 (93.3%) 1 (6.7%) 0 (0%) < 0.05

6–12 months 16 (80.0%) 4 (20.0%) 0 (0%) < 0.05
> 12 months 10 (66.7%) 5 (33.3%) 0 (0%) < 0.05

Symptom duration Minor complica-
tions

Major compli-
cations

p value

< 6 months 5 (33.3%) 0 (0%) 0.12

6–12 months 8 (40.0%) 1 (5.0%) 0.08
> 12 months 10 (66.7%) 2 (13.3%) 0.04

Symptom duration Mean time to return (weeks) p value
< 6 months 4.5 ± 1.2 < 0.05
6–12 months 6.8 ± 1.5 < 0.05
> 12 months 9.2 ± 2.1 < 0.05

Symptom
duration

Preoperative 
motor laten-
cy (ms)

Postopera-
tive motor 
latency (ms)

Percentage 
i m p r o v e -
ment

p value

< 6 months 4.2 ± 0.5 3.0 ± 0.4 28.6% < 0.05

6–12 months 4.5 ± 0.6 3.2 ± 0.5 28.9% < 0.05
> 12 months 4.8 ± 0.7 3.5 ± 0.6 27.1% < 0.05

 
Functional outcomes improved significantly in all groups. 
Patients with shorter symptom duration (< six months) had 
the lowest preoperative scores and greatest postoperative 
improvement compared with those with longer duration (Table 
2).

Table 2: Functional outcomes (Boston Carpal Tunnel
Questionnaire scores) based on symptom duration

Figure 3: Comparison of preoperative and postoperative Boston 
Carpal Tunnel Questionnaire (BCTQ) scores according to 
symptom duration.
 
Patient satisfaction was highest among those with less than six 
months of symptoms (93.3%) and lowest in those with more 
than twelve months (66.7%) (Table 3).

Table 3: Patient satisfaction (Patient Global Impression of 
Improvement scale) based on symptom duration

Electrophysiological improvement, measured by reduction in 
motor latency, was observed in all groups, with the greatest 
change in patients with shorter duration (Table 4).

Table 4: Electrophysiological improvement based on symptom 
duration

Complication rates increased with symptom duration. Minor 
complications occurred in 5 (33.3%) patients in the < six 
months group and 10 (66.7%) in the > twelve months group. 
Major complications were rare but most frequent in the > twelve 
months group (13.3%) (Table 5).

Table 5: Complication rates based on symptom duration

Return to work was significantly delayed in patients with longer 
symptoms. The mean time was 4.5 ± 1.2 weeks for those with 
< six months of symptoms, 6.8 ± 1.5 weeks for six to twelve 
months, and 9.2 ± 2.1 weeks for > twelve months (Table 6).

Table 6: Time to return to work based on symptom duration

DISCUSSION

	 This study demonstrated that symptom chronicity 
significantly influenced functional recovery, patient satisfaction, 
complication rates, and return to work following carpal tunnel 
release. Patients operated within six months of symptom onset 
had better functional outcomes, higher satisfaction, fewer 
complications, and faster return to work compared with those 
who presented later.
	 The female predominance in our study (90%) is 
consistent with global evidence indicating a higher prevalence 
of carpal tunnel syndrome in women. Krieger et al.12 reported 
a distribution of 71% females and 29% males, Paterson et al. 14 
observed 62% females, and Alimohammadi et al.15  documented 
77.6% females. Hormonal influences, anatomical differences 
in carpal tunnel dimensions, and occupational exposures are 
thought to contribute to this disparity.
	 The mean age of our patients (45.2 years) was slightly 
lower than that reported in other studies, where averages 
ranged from 50 to 54 years. 12,14–16This may reflect demographic 
variation or referral practices. Younger age at presentation may 
also influence recovery, as younger patients tend to have better 
healing potential and greater occupational demands.
Functional outcomes, measured using the Boston Carpal Tunnel 
Questionnaire, improved significantly across all groups, but 
the greatest gains were seen in patients with shorter symptom 
duration. Similar findings have been reported by Masud et al., 
who observed faster and more complete recovery in patients 
treated within six months, while those with longer symptom 
duration had delayed or incomplete functional restoration.17 
These results reinforce the importance of timely surgical 
intervention before irreversible nerve changes occur.
	 Complication rates also correlated with symptom 
chronicity. In our study, patients with longer duration of 
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symptoms experienced higher rates of both minor and major 
complications. Louis et al.18 reported neuromas, hypertrophic 
scars, dysesthesias, and stiffness as common complications, 
while Zhang et al.19 documented a low overall complication rate 
of 1.2% in over one thousand cases. Palmer et al. highlighted 
significant risks associated with endoscopic release, including 
nerve, vessel, and tendon injuries.20 These findings indicate 
that while complications are generally uncommon, delayed 
presentation and technical factors may increase the likelihood of 
adverse outcomes.
	 Return to work was influenced by symptom duration as 
well as occupation type. In our study, the average return to work 
was just over seven weeks, but patients with shorter symptom 
duration resumed work earlier. These findings are supported 
by recommendations of the Royal College of Surgeons, which 
suggest two to ten weeks, depending on the type of occupation.21 
Newington et al. 22 similarly reported shorter return to work 
intervals in desk-based occupations compared with manual 
labourers, while Miller et al.23  found that surgical technique also 
played a role, with endoscopic release associated with earlier 
return. Recovery is therefore multifactorial, reflecting both 
surgical and patient-related determinants.
Our findings align with long-term outcome studies, which have 
consistently shown high rates of satisfaction and functional 
improvement following carpal tunnel release. Nancollas et al. 
13 reported good or excellent results in 87% of patients at more 
than five years of follow-up, while Tang et al. 24 demonstrated 
sustained improvement after nine years in patients with bilateral 
severe disease. Systematic reviews also support surgery as 
superior to conservative treatment in terms of long-term 
functional recovery and symptom relief.15,25,26

Taken together, these results suggest that carpal tunnel release 
is an effective procedure with durable benefits. Importantly, 
early surgical intervention within six months of symptom onset 
appears to maximize recovery, minimize complications, and 
facilitate earlier return to occupational function.

Limitations
This study has several limitations that should be considered 
when interpreting the findings. First, the sample size was 
relatively small and drawn from a single tertiary care centre, 
which may limit the generalizability of the results to broader 
populations. Second, the study design was observational and 
non-randomized, which introduces the possibility of selection 
bias. Third, the follow-up period was limited to six months, 
preventing assessment of long-term outcomes, recurrence, or 
durability of recovery. Fourth, the duration of symptoms was 
self-reported, which may be subject to recall bias. Finally, 
occupational demands and psychosocial factors influencing 
return to work were not controlled for, which could have affected 
the variability in recovery times.
Despite these limitations, the study provides valuable evidence 
on the impact of symptom chronicity on outcomes after carpal 
tunnel release and highlights the importance of early surgical 
intervention.

CONCLUSION

	 Symptom chronicity was found to be an important 
determinant of outcomes following carpal tunnel release. 
Patients with shorter symptom duration demonstrated greater 

functional improvement, higher satisfaction, earlier return to 
work, and fewer complications compared with those who had 
longer-standing symptoms. These results highlight the clinical 
importance of early diagnosis and timely surgical intervention 
to optimise recovery and minimise risks. Further multi-centre 
studies with larger samples and longer follow-up are warranted 
to validate these findings and to explore additional prognostic 
factors influencing surgical outcomes.
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