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Objective: To assess the effectiveness of the
single-mini incision technique in the management
of carpal tunnel syndrome using visual analog
scale (VAS) for pain assessment and Boston CTS
Questionnaire (BCTSQ) in terms of clinical
outcome.

Methodology: This prospective observational study
was conducted at the Rajput General and Medicare
hospital from January 2018 to January 2020.
Patients >20 years with CTS were included after
informed consent for single mini-incision
procedures. Those with rheumatoid arthritis, mass
lesion, cervical myelopathies, myopathies and other
associated entrapment neuropathies were
excluded. VAS was used to assess patient pain after
one-month and three-month post-procedure. The
outcome in terms of severity and functionality was

evaluated by the BCTSQ and patients were graded.
Results: Out of 105 patients, 14 were (13.3%)
males and 91 (86.9%) females with a mean age of
47+12.9 years. The mean VAS was 8.06+0.73
before the procedure which improved to 3.43+1.1
four weeks and <3 three-months after the
procedure. Three months after the procedure,
none of the patients had severe symptoms or
severe difficulty in performing their activities,
showing good recovery.

Conclusion: Single mini-incision technique is
effective in the surgical management of carpal
tunnel syndrome. It promises early return of
functionality and little to no post-procedure pain.
(Rawal Med J 202;45:652-655).
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INTRODUCTION

Carpal Tunnel Syndrome (CTS) is a fairly common
peripheral neuropathy, caused by median nerve
compression at the wrist level. Its prevalence is 4%
in the overall population with a slightly higher
prevalence in women (3-5.6% vs. 0.6-2.8%)." In as
many as half of the cases, the pathophysiology
remains unclear and the origin may be poorly
defined. In other cases, it is associated with medical
comorbidities such as diabetes mellitus, rheumatoid
arthritis, hypothyroidism, obesity, trauma, and
pregnancy.” As thenar muscle atrophy ensues, loss
of sensation and weakness is seen. Pain is a common
symptom.

CTS may be managed conservatively at first with
local corticosteroid injections, splints, and other
techniques.’ Surgical management consists of two
major types of procedures endoscopic and non-
endoscopic.” Non-endoscopic procedures include
standard open release (with a 5cm incision) and
mini-incision release (1-3cm). As compared to the
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standard open approach, minimally invasive
procedures have demonstrated better outcomes in
terms of complications, patient satisfaction,
symptom improvement, grasp strength, results of
Tinel's and Phalen's, and time to regain full
functionality of the hand.” This study aimed to
assess the effectiveness of the single-mini incision
technique in the management of CTS.

METHODOLOGY

This prospective observational study was conducted
at the Rajput General Hospital and Medicare
hospital, Karachi, Pakistan from January 2018 to
January 2020. The study was approved by the
institutional review board. The sample size was
calculated using the World Health Organization
(WHO) software taking 22.4%, effectiveness of the
procedure at confidence interval 95%, and margin
of error 8%." Patients aged 20 years and above with
CTS, admitted after informed consent for single
mini-incision procedures were included. Patients
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with rheumatoid arthritis, thenar wasting, mass
lesion, cervical myelopathies, myopathies, and
other associated entrapment neuropathies were
excluded.

The standard diagnostic criteria of CTS included
sensory loss in the median nerve distribution,
nocturnal numbness, weakness or atrophy of thenar
muscles, Tinel's sign and Phalen's maneuver,
presence of exacerbating (like driving and strenuous
hand use) and relieving factors (splinting or steroid
injections), and coexisting disorders (pregnancy,
diabetes, hypothyroidism).”” CTS was diagnosed
clinically based on these signs and symptoms
correlated with nerve conduction studies.

All procedures were performed as per standard
practice after providing local anesthesia under
tourniquet. A plane was made superficial to the
transverse carpal ligament followed by cutting of
that ligament. Complete decompression was
ensured, hemostasis secured and local anesthetic
(0.5% Bupivacaine) was then injected before skin
closure.

VAS was used to assess the pain before the
procedure which assesses pain on a ten-point scale
(0-10)." The outcome in terms of severity and
functionality was evaluated by the Boston Carpal
Tunnel Syndrome Questionnaire. It comprises two
subscales, a symptom severity scale, and a
functional status scale. The symptom severity scale
has 11 components scored from 1 (mildest) to 5
points (most severe). Based on these scores,
symptom severity was categorized into: No
symptoms (total of 11), mild (total: 12-22),
moderate (23-33), severe (total 34-44), and very
severe (45-55). Similarly, the functional status scale
has eight questions scored from 1 point (no
difficulty with activity) to 5 points (cannot perform
the activity at all). Combined scores were then
grouped as no difficulty (total of 8), mild difficulty
(total: 9-16), moderate difficulty (17-24), severe
difficulty (total 25-32), and very severe difficulty
(33-40)."

Statistical Analysis: SPSS version 22 was used to
analyze data. Mean and standard deviation (SD)
were calculated for numerical data including age,
and pre and post-procedure VAS scores. A Chi-
square test was used to assess the changes in
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outcome after the procedure. p<0.05 was considered
significant.

RESULTS

Out of 114 patients, 14 (13.3%) were males and 91
(86.9%) females. The mean age was 47£12.9 years
while 69 (65.7%) were age 40 years or above. Patient
characteristics are shown in Table 1. Mean duration
of the procedure was 16.4+3.8 minutes. Mean VAS
was 8.06+0.73 before the procedure which improved
to 3.43+1.1 four weeks after the procedure. At a
three-month follow-up, VAS scores were <3
(2.4+0.3) for all patients except for 2 (1.9%).

Table 1. Patient characteristics (n=105).

Characteristic Number(%)
Male : Female 14:91>1:6.5
Mean age in years 47+12.9

Medical comorbidities
Diabetes mellitus

19 (18.1%)

Hypothyroidism 7 (6.7%)
Obesity 7 (6.7%)
Trauma 2 (1.9%)
No associated condition 70 (66.7%)
(idiopathic)

CTS

Right 79 (75.2%)
Left 21 (20.0%)
Bilateral 5 (4.7%)

Positive Tinnel Sign

98 (93.3%)

Positive Phalen Sign

103 (98.1%)

Signs and symptoms

Night pain 95 (90.5%)
Daytime pain 54 (51.4%)
Hand stiffness 32 (30.5%)
Wrist pain 88 (83.8%)
Numbness 5 (4.7%)
Tingling 12 (11.4%)
Muscle weakness 7 (6.7%)
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Table 2. Symptom severity and functional status before and three months after the procedure (n=105).

No Mild Moderate Severe P-value
symptoms/
difficulty

BCTSQ symptoms severity
Preoperative 10(9.5%) | 76(72.4%)| 16(15.2%)| 3 (2.8%) | 0.000031
Postoperative 30 (28.5%) | 75 (71.4%) 0 (%) 0 (%)
BCTSQ functional status
Preoperative 30 (28.5%) | 75 (71.4%) 0 (%) 0 (%) 0.061
Postoperative 51 (48.6%) | 44 (41.9%) 9(8.6%)| 1(0.9%)

Three months after the procedure, none of the
patients had severe symptoms, while only one had
severe difficulty in performing their activities,
showing good recovery. Statistically, the results of
symptoms severity were significant (p<0.001)
(Table 2).

DISCUSSION

Limited incision techniques were first described in
the 1990s." These procedures have shown
comparable postoperative pain, earlier recovery and
return to work, improved grip strength, and reduced
complication rate.”™" These are easier to perform
and safer procedures as compared to endoscopic
ones and do not require any special equipment. * The
technique requires limited dissection and little
interruption of tissue planes as compared to the open
method and doesn't divide the subcutaneous tissue
or the palmar fascia as much as the open method
does.”

Limited visualization and trans-ligamentous
variation may increase the risk of nerve damage in
limited incision techniques. However, they are skill-
dependent and with good instrument handling and
background knowledge of anatomy, they may be
prevented.’ In a retrospective cohort, patient-rated
symptom severity and functional outcomes were not
significantly different in open versus mini-incision
technique.'® Job type, psychological factors,
anxious response to pain, and catastrophic thinking
have been determined to impact functionality after
limited incision techniques."’
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Limited incisions have shown an earlier return to
work (17 days as compared to 22 days with the open
procedure), hence, the technique may be preferred
in people who wish an early return to work." In the
1950s, Phalen first described CTS."” Since then,
most of the literature has documented female
preponderance and a higher rate of incidence at 55 to
60 years of age.” Our results showed a higher ratio
of females (6.5:1) and more patients >40 years of
age (65.7%). It has a varied incidence with 1-3.5
cases per 100000 person-years cases reported from
the West.”' In the United Kingdom, 43-74 per
100,000 per year require surgical decompression for
CTS.”

In the local literature, there have been reports of two
mini-incision technique for CTS.*’ In one
retrospective study, the mean operating time was
12-12.5 minutes which was comparable to ours.”
Superficial infection was a common post-procedure
complication. To further evaluate its effectiveness,
comparative studies must be conducted with other
surgical techniques and patients should be followed
for a longer duration to assess the risk of long term
complications.

CONCLUSION

The single mini-incision technique is effective in the
surgical management of carpal tunnel syndrome. It
can be utilized as a resource-efficient procedure for
these patients. It promises early return functionality
and little to no post-procedure pain.
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