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Introduction  
Carpal tunnel syndrome (CTS) is the             
most common peripheral entrapment        
neuropathy. The treatment strategy is               
a spectrum between conservative               
treatment and surgery. For patients in 
whom conservative treatment fails,              
surgical decompression is indicated.1,2 
Conventional open release with a single 
extended incision has been the standard 
approach worldwide since Phalen                 
promoted it in the 1950s. It is a relatively 
safe operation, but it has some                 
complications like hypertrophic scarring, 
scar tenderness, pillar pain, and delayed 
return to work.3-7 Therefore, this operation 
with conventional incision had been              
extensively reviewed, and many                    

modifications had been suggested with           
different instruments and incision                   
techniques, such as a limited mid palmar 
incision, single transverse wrist incision, 
two small incisions, and endoscopy.5-12 
The latter was considered superior to open 
release regarding post-operative morbidity 
with faster return to normal activities,           
including the return to work. However,               
it is still considered to have a high            
complication rate, need special instruments 
and experience.5,6,8,13-15 The limited open 
mid palmar incision is considered easier to 
perform than the endoscopic method and 
does not require special equipment.           
This study aimed to compare the surgical 
outcome of the conventional extended          
incision with the limited mid palmar one.         

Background and objective: There are different methods and incisions to release the 
transverse carpal ligament in carpal tunnel syndrome. This study aimed to compare the 
surgical outcome of the conventional extended incision with the limited mid palmar one. 
Methods: The study was a prospective comparative one. Patients with carpal tunnel          
syndrome were divided into two groups: Group 1 was patients operated on by the                
conventional extended incision, Group 2 with a limited mid palmar incision. 
Results: The patients included were 79 with 89 hands. The age mean was 41 years. 
Group 1 included 47, and Group 2 included 42 hands. The differences between both 
groups were statistically significant regarding the operative data (the incision length and 
the operative time) and the post-operative data (the duration of analgesia needed, the date 
of starting to use the hand in daily life activities, and return to work). However, the date of 
improvement of the sensory symptoms from the fingers showed no significant differences. 
The sum of the overall complications that occurred for the cases of Group 2 was about          
a third of that occurred for Group 1. The highly significant difference was in the scar           
tenderness in the third month of the post-operative period. 
Conclusion: The limited mid palmar incision to release the entrapment of median nerve           
in carpal tunnel syndrome offers a shorter operative time, less analgesia needed                   
post-operatively, less complication rate, less scar tenderness, earlier use of the hand in 
daily life activities, and return to work in a shorter period. 
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Methods 2017 and 30th of November 2018.          
Each patient was followed up for                     
a minimum of three months after the           
operation. The patients were divided              
into two groups. Group 1 were patients             
operated by the conventional extended  
incision. The procedure involved                
a curvilinear incision going from the palm 
onto the distal forearm with a length of 
more than 4cm. The incision was curved, 
ulnar, and parallel to the mid palmar 
crease. It continued proximally onto the 
wrist and distal forearm with angles in             
a zigzag manner to avoid crossing the 
flexor wrist creases at right angles). These 
patients were considered as a control 
group (Figure 1). Group 2 were those for 
whom the limited mid palmar short incision 
(Figure 2) was done.  

The agreements to conduct this study were 
gained from the Committee of Ethics at the 
General Directorate of the Health at the 
Duhok Governorate (reference number 
27032018-1). The study was a prospective 
comparative one. The patients selected for 
this study were those who had clinical           
evidence of CTS and documented by nerve 
conduction study. Those patients who did 
not improve by conservative measures for 
more than three months were included         
in this study. Those patients who had           
a previous history of fractures around the 
wrist or had a recurrence of the symptoms 
after a previous CTS surgery were                 
excluded from this study. The patients were 
operated on by different orthopedics             
and neurosurgeons at Duhok Emergency 
Teaching Hospital between the 1st of March             

Figure 1: Example of the conventional         
extended long incision for CTS surgery.    

Figure 2: Example of the limited mid         
palmar short incision for CTS surgery. 
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The procedure involved a short longitudinal 
incision at the middle aspect of the             
proximal palm just ulnar to the mid palmar 
crease with a length less than 4cm. The 
transverse carpal ligament was opened 
gently from its center. Then by using 
hooked retractors for the elevation of the 
skin and subcutaneous tissue layers, the 
remaining parts of the carpal ligament were 
released proximally and distally under           
direct vision. Each surgeon was free to 
choose the type of incision to conduct the 
surgery for his patient. The patients were 
randomly distributed between both groups. 
The data of each patient were recorded in  
a special file. Each file included four         
parts.  
Part 1 (pre-operative data) included name, 
age, gender, occupation, duration of      
symptoms, and grade of median nerve             
entrapment according to the nerve               
conduction study report.  
Part 2 (operative data) included the type of 
incision, length of incision, and duration of 
operative time.  
Part 3 (post-operative data) included            
duration of pain that need analgesia (in 
days), date of improvement of the sensory 
changes in the fingers (in weeks), and date 
of starting using the hand in daily activities 
and return to work (in weeks).  
Part 4 (complications occurred) included 
bleeding, infection, new sensory changes 
in thenar eminence, pillar pain, persistent 
symptoms of CTS, scar tenderness, and 
scar hypertrophy at the end of the                   
3rd month.  
The results were analyzed statistically           
using the statistical package for the social 
sciences software program version 17.  
The comparison between both groups was 
made by using the independent sample 
Student's t-test (2-sided) for comparing      
the means of numerical variables (scale 
variables) of both groups (Group 1 and 
Group 2). In the case of categorical           
variables, the comparison between the 
groups was made by using the Pearson 
Chi-Square test. However, when the           
expected value of more than 20% of the         

cells of the table was less than 5, then the 
P-value was obtained by Fisher's Exact 
test. The result was considered statistically 
significant when the P-value was equal or 
less than 0.05 and highly significant when 
it was equal or less than 0.001.  

The patients with CTS included in this 
study were 79. Eleven (13.9%) patients 
were males, and 68 (86.1%) were females 
with a male: female ratio of 0.16:1. The 
mean of their age was 41.08 ±9.284 (range 
24-65) years. Their occupation varies from 
housewives to specialist doctors. Ten of 
them had bilateral CTS, so the total cases 
operated on were 89 hands. The mean  
duration of their symptoms before the           
operation was 12 months (range from        
5 months to 4 years). According to the        
nerve conduction study results, most of  
the patients had a severe degree of             
entrapment of their median nerves in the 
carpal tunnel space, apart from 6 cases 
that had extreme compression. Five of the 
cases were pregnant ladies, two in the 2nd 
trimester and three in the 3rd trimester      
period. Group 1 of patients included 47 
(52.8%) hands, while Group 2 included       
42 (47.2%) hands. Those patients with  
bilateral CTS were 10 (20 hands). The  
conventional extended incision operation 
was done for three of them (6 hands) and 
by the short, mid palmar incision for two 
patients (4 hands). For the other five      
patients (i.e., 10 hands), both types of       
incisions were done for them, each type  
for each hand. The differences between 
both groups regarding operative data 
(incision length and operative time) were 
summarized in Table 1. The mean incision 
length of Group 2 was about a third of          
that of Group 1 (2.581 versus 6.013         
centimeters), and the operative time for 
Group 2 was about half of that for Group 1 
(11.35 versus 22.58 minutes). These two 
differences were statistically significant        
(P <0.001). In the post-operative data, the 
difference between both groups regarding 
the duration of pain in the post-operative   

Results  
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period that need analgesia and date of        
return to work, both had statistically             
significant values (P = 0.020 and 0.001). 
However, the date of sensory symptoms 
improvement did not show any significant 
difference between both groups                      
(P = 0.657), as shown in Table 2. The sum 
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of overall complications in Group 1 was            
about three folds of that of Group 2. The 
differences between the frequency of the 
complications in both groups had no             
statistically significant value apart from that 
for scar tenderness (P = 0.001), as shown 
in Table 3.    

Table 1: The differences between both groups regarding the operative data. 

  Group 1 
M (SD) 

Group 2 
M (SD) 

MD P value 

Incision length (cm) 6.013 (0.577) 2.581 (0.254) 3.4325 <0.001 

Operative time (min) 22.58 (3.156) 11.35 (2.501) 11.224 <0.001 

M: mean; SD: standard deviation; MD: mean difference; cm: centimeter; min: minute 

Table 2: The differences between both groups regarding the post-operative data. 

  Group 1 
M(SD) 

Group 2 
M(SD) 

MD P value 

Duration of pain that need analgesia (d) 9.74 (5.075) 7.43 (4.013) 2.316 0.020 

Date of sensory symptoms improvement (w) 4.28 (1.015) 4.19 (0.773) 0.086 0.657 

Date of return to work (w) 6.11 (1.536) 4.90 (1.605) 1.202 0.001 

M: mean; SD: standard deviation; MD: mean difference; d: days; w: weeks 

Table 3: The number and percentage of each type of operative complication in both 
groups. 

Type of complication Group 1 (n=47) Group 2 (n=42) P value 

Bleeding 0 (0%) 0 (0%) - 

Infection 2 (4.3%) 0 (0%) 0.496* 

New sensory changes in thenar eminence 0 (0%) 0 (0%) - 

Pillar pain 6 (12.8%) 5 (11.9%) 0.902 

Persistent symptoms of CTS 0 (0%) 2 (4.8%) 0.220* 

Scar tenderness 16 (34.0%) 2 (4.8%) 0.001* 

Scar hypertrophy 0 (0%) 0 (0%) - 

Sum of overall complications 24 9   
* :P-value by Fisher's Exact test 
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Discussion 
Post-operative assessment of the patient 
after surgery for carpal tunnel syndrome 
may include a variety of methods. Some of 
these methods include digital sensory 
measurements, motor tests like grip and 
pinch strength measurements, and             
patient-rated symptom severity and            
functional status scales (like Boston Carpal 
Tunnel Questionnaire, the Michigan Hand 
Outcome Questionnaire, the quick form of 
the Disabilities of the Arm, Shoulder and 
Hand Questionnaire, and the Duruoz Hand 
Index).16,17 Others concentrate on the scar 
tenderness and the time of starting to use 
the hand in daily activities and return to 
work. The long-term follow-up of the cases 
that underwent release of the carpal           
ligament by using sensory and motor tests 
appeared to be comparable and nearly the 
same. The main complaint of the patients 
was about the scar of the surgery and the 
date of starting to use their hand in daily 
activities and return to work.5,6,9,11,14,15,18-20 
Therefore, the later points were of interest 
for clinical analysis of the results of this 
study. The differences between both 
groups were statistically significant              
regarding the operative data. This is an  
important point for any operative procedure 
to decrease the surgical exposure of          
tissues and decrease the anesthesia        
required. Jugovac et al. (2002) also found  
a significant difference between the groups 
of their study regarding the operative time 
and the scar length.21 The difference            
between the results of their study and the 
present one was in the mean difference 
(1.6 versus 11.2 minutes for the operative 
time and 2.7 versus 3.4 cm for the scar 
length). The differences between both 
groups were also statistically significant 
regarding the post-operative data. The        
duration of analgesia needed in the              
post-operative period by the patients of 
Group 2 (those with a short incision) was 
less than those of Group 1 (those with             
a long incision). This may be due to             
a reduced amount of tissue destruction  
during surgical dissection and subsequent 

inflammatory processes that follow it. This 
point is clinically important to decrease the 
suffering and complain of the patients from 
the surgery. The quality (type) and the 
quantity (amount) of analgesia used may 
also be different, and to declare that        
another study may be required. During the 
literature review, no previously published 
article was found comparing the duration of 
analgesia needed in the post-operative  
period. The date of improvement of the 
sensory symptoms of CTS from the fingers 
had no significant differences (P = 0.657) 
between both groups. This may be               
expected because the internal procedure 
involving the transverse carpal ligament 
division to relieve the compression on the 
median nerve is the same regardless of  
the length of the skin incision. The                 
results of other studies also did not find              
a significant difference regarding sensory 
symptoms relief in the fingers in the              
post-operative period between the different 
surgical  methods for carpal tunnel            
decompression.8,21 It is interesting to notice 
the differences between the two groups 
regarding the date of starting to use the 
hand in daily activities and return to work. 
Most of the patients of Group 2 were         
able to use their hands in their daily               
life activities earlier, and they were                   
encouraged to return to their work in           
a shorter period (less than 5weeks). This 
statistically highly significant difference            
(P = 0.001) between both groups is           
important clinically because it may           
decrease the impacts of the surgery on  
the patients' life during the post-operative 
period and may shorten the recovery         
period. This difference was noticed and 
described more clearly by those patients 
who had bilateral CTS, and the operation 
was done for their both hands by different 
methods (five patients with ten hands). 
Other studies also found that those           
patients with minimal incision start to use 
their hands in daily activities in a shorter 
period and return to work earlier with 
shorter sick leave.8,14,18,20-23 The sum of the 
overall complications that occurred for          
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all cases of Group 2 was about a third         
of that occurred for the cases of Group 1      
(9 versus 24). Two cases of Group 1             
developed superficial wound infection,          
and they were known cases of diabetes 
mellitus. In reverse, two cases of group 2 
did not show improvement of their CTS 
symptoms even after three months from 
the date of operation. This indicates the 
failure of CTS surgery, and it may be due 
to inadequate release of the transverse 
carpal ligament. This complication may           
occur because the incision done for them 
was short, and the field of surgery was 
relatively tight. However, the result was  
statistically not significant (P = 0.220).        
The difference was also statistically not  
significant (P = 0.902) between both groups 
regarding the occurrence of pillar pain. This 
may be because the internal procedure 
(that involves the release of the transverse 
carpal ligament) was the same regardless 
of the type and length of the skin                   
incision. During the literature review, some 
articles11,24 described lesser complication 
rates in patients with minimal incision, and 
others8,10,20 showed no difference in the 
incidence of complications compared to 
those with the long incision. Interestingly, 
the difference between both groups             
regarding scar tenderness at the 3rd             
month of the post-operative period was     
statistically highly significant (P = 0.001). 
Although none of the cases in either group 
developed scar hypertrophy, the patients of 
Group 2 were satisfied more with their scar 
and the esthetic outcome. This difference 
was described more clearly by those      
patients who had bilateral CTS, and the 
operation was done for their both hands           
by different methods (five patients with             
ten hands). Some investigators did not 
found any difference between both            
groups regarding the scar complaint,20,25                         
but others described a significant               
difference.10,21,23 Tarallo et al. used the         
Vancouver Scar Scale for scar evaluation, 
and we did not apply it for the patients        
included in this study because we suspect 
it is more suitable for burn scars.10                   
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Conclusion 
The limited mid palmar incision to release 
the entrapment of median nerve in                
carpal tunnel syndrome offers a shorter 
operative time, less need for postoperative 
analgesia, less complication rate, less scar 
tenderness, earlier use of the hand in daily 
life activities, and faster return to work.  
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