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Introduction 

Carpal tunnel syndrome (CTS) is a medical condition due 
to compression of the median nerve as it travels through the 
wrist at the carpal tunnel. This is one of the most common 
syndromes of peripheral neuropathy pinched, women are 
more commonly affected than men and it is more happening 
in preferred hand [1]. In America, the incidence rate of carpal 
tunnel syndrome is 50/1000 people per year, up to 500/1000 
people in high-risk group [2].

In recent years, there has increased the incidence rate of 
carpal tunnel syndrome, may be due to the awareness of people 
about this disease, the upward disease detection rate, the work 
is more and more meticulous and delicate required using wrist 
continuously [2,3].

70% of carpal tunnel syndrome patients are of unknown 
causes, the others are intrinsic and extrinsic factors. Intrinsic 
factors which exert pressure within the tunnel are pregnancy, 
hemodialysis, gout, diabetes and so on. Extrinsic factors which 
exert pressure outside the tunnel are lipomas, ganglion and 
vascular malformation which change the size of the carpal 
tunnel then increase the pressure [1,4].

Increasing pressure into median nerve results in pain, 
numbness, tingling or burning sensations in the thumb, index, 
middle and ring fi nger because they receive sensory and motor 
function from the median nerve or even worse maybe atrophy, 
decrease or lost hand function. Carpal tunnel syndrome can 

cure completely if it is detected early and timely treatment, 

otherwise it can leave permanent sequelae affected the work 

and daily-activity, leading considerable damage to people and 

all society. According to American statistic, there are 16440 

workers who have to quit the job because of carpal tunnel 

syndrome in 2005. The costs and damages per person are up 

to 30,000 dollars [1].

Conservative treatment and rehabilitation are methods to 

treat carpal tunnel syndrome in the early stage. However, we 

have to consider surgery with the patient in late-stage to release 

the median nerve, avoid too much pressure causing irreversible 

damage. The matter of concern of the doctor as well as the 

patient is a scar after surgery because the intervention location 

is near wrist and hands related hold-activity. From 2010 to 

2014, we performed mini-open surgery for a group patient 

with carpal tunnel syndrome at Hanoi Medical University 

Hospital for the purpose:

Evaluate the resulting treatment of carpal tunnel syndrome 

by minimally invasive surgery at Hanoi Medical University 

Hospital.

Material and Method

− Subjects: 43 carpal tunnel syndrome patients were 

diagnosed and treated at Hanoi Medical University 

Hospital by minimally invasive surgery from 2010 to 

2014.

Abstract
Objective: valuate the results of mini-open surgery for carpal tunnel syndrome (CTS)

Patients and method: Prospective study of 56 hands (43 patients) with carpal tunnel syndrome, who 
underwent mini-open carpal tunnel release surgery in Hanoi Medical University Hospital

Results: The ratio of women was 95.4%. The mean age was 50.3 years. There were 23 patients 
(53.4%) of right hand CTS and 13 patients (30.4%) of both hands CTS. According to Padua’s classifi cation, 
11.6% of patients had extreme CTS. The improvement of clinical symptoms and electrorheological test 
can be seen at 2 weeks after surgery. There were no complications.

Conclusion: Mini-open surgery for carpal tunnel syndrome had good results.
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Inclusion criteria

• Adequate 3 factors to diagnose carpal tunnel syndrome: 
signs, symptoms and abnormal electrophysiological 
testing.

• Surgical indication:

• Not improved more than 3 months internal medicine 
treatment. Clinical fi ndings and ultrasonography reveal 
median nerve pinched obviously. 

• In late-stage: muscle atrophy, severe sensory disorder 
(severity was moderate or more severe according to 
Padua classifi cation [5]).

Exclusion criteria

 Cervical spine injury

 Not re-exam after surgery

Methods: A prospective, longitudinal study.

Surgical technique: All patients in research group were 
performed surgery to release transverse carpal ligament 
(TCL) by minimally invasive surgery. Skin incision was placed 
on thenar crease, it started at the point where the thenar 
eminence meets the hypothenar eminence and extended 2cm 
distally. After dissecting through the subcutaneous tissue, 
the transverse carpal ligament was released. Verifi cation of 
complete resection of the TCL was done by passing a dissector 
to feel if there is any remnant of the TCL. The skin was closed 
with a nylon suture, and a compression bandaging was used. 
After the surgery, patients were immobilized with a hand splint 
for 2 weeks.

Research indicators

o Clinical features: Classifi ed by Padua’s classifi cation 
with 5 grades of severity [10]:

• Extreme: Absence of median motor and sensory 
responses.

• Severe: Absence of sensory response, abnormal distal 
motor latency (DML).

• Moderate: Abnormal sensory nerve conduction 
velocity (SNCV) and abnormal DML.

• Mild: Abnormal SNCV, normal DML.

• Minimal: Abnormal segmental/comparative test, 
normal standard tests.

o Investigation: Evaluate the level of change of potential 
time, amplitude and the velocity of motor and sensory 
transmissions.

o Other factors such as occupation, history and the onset 
of disease.

o Post-operative evaluation, compare indexes, evaluate 
the clinical and electrophysiological improvement.

o Evaluate the subjective results according to the 
subjective perception of the patients, the same with 
VAS scale. Patient self-evaluated the symptoms severity 
before and after surgery, therein pre-oprative severity 
is considered 100%.

Statistical analysis was performed using SPSS Version 16.0.

Ethics approval

All patients were fully explained and they agreed to join this 
study. The study had fully criteria in ethical medical approval 
and we secure that their personal information will be kept 
confi dential.

Results

This study included 56 hands (43 patients). The average 
age was 50.3±10.7 years. Women account for the majority of 
patients (95.4%). The number of patients who had CTS on right 
hand, left hand and both hands were 23 (53.4%), 7 (16.2%) and 
13 (30.4%), respectively (Table 1).

The number of patients who had extreme, severe and 
moderate CTS were 5 (11.6%), 33 (76.8%) and 5 (11.6%), 
respectively. There were neither mild nor minimal CTS. Five 
patients (11.6%) were in the late-stage, who had muscle 
atrophy (Table 2).

The improvement of the symptoms after surgery

At 2 weeks after the surgery, according to subjective 
evaluation of patients, 28 hands (50%) had a more than 50% 
reduction in symptom severity (RSS), 15 hands (26.8%) and 
13 hands (23.2%) had 30-50% and less than 30% reduction in 
symptom severity, respectively (Figure 1).

At 2 months after surgery, 30 hands (53.6%) had a more 
than 80% RSS, 21 hands (37.5%) had a 50-80% RSS and 5 
hands (8.9%) had a less than 50% RSS (Figure 2). 

The improvement of electrophysiological test

According to the improvement of 3 parameters: potential 

Table 1: Characteristics of patients

Characteristics N %

Gender
Male 2 4.3%

Female 41 95.4%

Injured Hand

Right 23 53.4%

Left 7 16.2%

Both hands 13 30.4%

Table 2: The severity of injury according to Padua’s classifi cation

Severity N %

Extreme 5 11.6%

Severe 33 76.8%

Moderate 5 11.6%

Mild 0 0%

Minimal 0 0%
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time, amplitude and velocity, we devided 56 hands into 3 
groups: not improved, 1 or 2 parameters improved, 3 parameters 
improved.

At 2 weeks after surgery, 39 hands (69.6%) had improved 
in 3 parameters, 13 hands (23.2%) had improved in 1 or 2 
parameters and 4 hands (7.1%) had not improved (Figure 3).

At 2 months after surgery, 100% of patients show 
improvement in electrophysiological tests, of which 37 hands 
(66.1%) had improved in 3 parameters and 19 hands (33.9%) 
had improved in 1 or 2 parameters. The were no unimproved 
hands (Figure 4).

Complications: In our study, no complications were 
observed (Figure 5).

Discussion

In this study, there were 43 patients with 56 operated hands. 
The average age was 50.3 ± 10.7 years. Women accounted for 
95.4% patients. The incidence of right hand was greater than 
left hand. And the rate of both side CTS was 30.4% (Table 1). 
This was similar to the results of other researchers [2,6]. 

According to Padua’s classifi cation, extreme and severe 
CTS occurred in 88.4% of patients, moderate CTS occurred in 
11.6% of patients, who poorly responded to the conservative 

treatment (Table 2). Five (11.6%) of operated patients suffered 
from muscle atrophy, they had an absolute indication for the 
surgery, nevertheless their clinical recovery was limited. At 2 
months after surgery, only 5 operated hands had a less than 
50% reduction in symptom severity (Figure 2). The rate of 
severe patients was similar to other authors [7-9].

When estimating the clinical results at 2 weeks after 
surgery following as subjective scale, we found that all patients 
obtained reduction in symptom severity, 50% of hands achieved 
more than 50% reduction in symptom severity compared to 
before surgery. At 2 months after surgery, the improvement 
of symptom was even greater with 53.6% of hands had a more 
than 80% RSS. However, there were 8.9% of hands reaching 
less than 50% RSS (Figure 2). These cases almost were severely 
damaged with atrophy, so the recovery degree was lower. The 
severity of the symptoms before surgery was an element that 
decrease the improvement after surgery following as lots of 
authors’ reports [1,2,7,9]. 

The improvement of neuronal electrophysiology was fi rstly 
evaluated at 2 weeks after surgery. There were 7.1% of hands 
showing no improvement on neuronal electrophysiology 
(Figure 3). Nevertheless, at 2 months after surgery, all hands 
had improvement in electrophysiological test, of which 
66.1% of hands had improvement in all 3 parameters: APD 
(Action potential duration), amplitude and nerve conduction 
velocity (Figure 4). Other authors also reported about the slow 
recovery capacity of the postoperative parameter of neuronal 
electrophysiology [6,10]. The main cause was the compression 
leading to the lack of blood supply of the nerve as well as other 
damages, which require time to recover.

Mini-open surgery allowed us to directly control the nerve 
with the naked eyes to reduce the risk of nerve damages, which 
was one of the complications of the endoscopic surgery as well 
as other minimally invasive surgery techniques [3,4].

Figure 1: Reduction in symptom severity (RSS) at 2 weeks after surgery.

Figure 2: Reduction in symptom severity (RSS) at 2 months after surgery.

Figure 3: The improvement of electrophysiological test at 2 weeks after surgery.

Figure 4: The improvement of electrophysiological test at 2 months after surgery.

Figure 5: Median nerve was observed through a small incision.
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Conclusion

After the study of 43 patients with 56 operated hands, 
we found that mini-open surgery has good results with the 
improvement of clinical symptoms as well as neuromuscular 
electrophysiology from the 2 weeks after surgery.
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