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Abstract 
Carpal tunnel syndrome is one of the commonest entrapment neuropathies. 
Hand pain and numbness are mostly the presenting symptoms. Endoscopic 
carpal tunnel release (ECTR) has been demonstrated to reduce recovery time 
and allow faster return to the work. The purpose of this prospective descrip-
tive study was to evaluate the efficacy and advantages of (ECTR) through sin-
gle proximal incision. In this study, the procedure was done for 36 hands in 36 
patients. The results showed that females:male = 9:1, mean age was 42 years. 
Right hand dominance was 90% and affected in 67%. Preoperatively, the con-
dition was moderate in 61% and severe in 39%. The average operating time 
was 10 minutes and the mean follow up period was 6 months with no major 
postoperative complications. In 8%, transient neurapraxia was found and re-
solved in 1 week and tenderness was found in 70% and resolved in 4 weeks. 
We concluded that endoscopic carpal tunnel release is an effective minimal 
incisional safe procedure with a high success rate, rapid return to work.  
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1. Introduction 

Idiopathic carpal tunnel syndrome is the commonest one of the many entrap-
ment neuropathies encountered by neurosurgeons in Egypt and all over the 
world. It was reported that idiopathic carpal tunnel syndrome accounts for more 
than 200,000 surgical procedures per year in the United States [1]. Also, it was 
reported that idiopathic carpal tunnel syndrome affects up to 1% of the general 
population and that surgical treatment continues to be the most effective treat-
ment for this condition [2]. 

Idiopathiccarpal tunnel syndrome was first described as a clinical condition by 
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Paget in 1854 and first surgery for tunnel release was performed in 1924 by 
Herbert Galloway [3]. The most common complications noticed after open pro-
cedure were hypertrophic or painful scars and pillar pain (pain in the thenar or 
hypothenar eminences). Since that, numerous advances have been made to re-
fine this procedure [3]. In 1989, anoriginal endoscopic technique to release the 
transverse carpal ligament from within the carpal canal attempting to diminish 
the complications associated with open carpal tunnel release (OCTR) was pre-
sented. The early technique of endoscopic carpal tunnel release (ECTR) had a 
high incidence of complications due to little experience [4]. Later on, a single in-
cision technique that allowed for visualization of the transverse carpal ligament 
throughout the procedure was developed. With better visualization and increas-
ing surgical experience, the complications associated with ECTR diminished 
with more rapid return to work and daily activities and less scar tenderness [5] 
[6]. Different techniques described for carpal tunnel release includes: 1) Open 
carpal tunnel release. 2) Endoscopic carpal tunnel release via proximal 1 portal 
(Okutsu, Agee and Menon), Distal 1 portal (Mirza), 2 portals (Chow, Resnick, 
Brown, Others). 3) Limited incision technique (LIT) 1 incision (Naso, Bromley), 
2 incisions (Biyani, Wilson).Proximal 1 portal technique of Men on was the 
chosen one in this study. 

It was described that endoscopic carpal tunnel release with use of palmar por-
tal approach through superficial plane to enable a view from above the trans-
verse carpal ligament aiming to prevent compression of the median nerve inside 
the already narrow tunnel [7]. 

Two techniques are the commonly used for ECTR, the two-portal technique 
of Chow and the single proximal portal technique of Agee. Both of these tech-
niques involve the placement of a blunt instrument beneath the deep transverse 
carpal ligament and division of it from within the carpal canal, leaving the pal-
mar structures and skin intact with visualization via the endoscope. 

Anatomically, the carpal canal is bordered on three sides by bone and on the 
top by the unyielding, tough, deep transverse carpal ligament. The limits of the 
transverse carpal ligament correspond to bony attachments to the pisiform 
proximally and the hook of the hamate distally on the ulnar side and to the tu-
berosity of the scaphoid and by some fibers to styloid process of radius prox-
imallyand ridge of the trapezium distally on the radial side. The transverse carpal 
ligament is normally 1 - 2 mm in thickness, 2 - 3 cm in width and 5 cm in 
length. The narrowest portion of the tunnel is at the level of the hook of the ha-
mate. The terms transverse carpal ligament and flexor retinaculum are not syn-
onymous. The flexor retinaculum is composed of the aponeurosis of the thenar 
and hypothenar muscles distally, the transverse carpal ligament, and the invest-
ing fascia of the distal forearm proximally [8]. The typical patient experiences 
nocturnal parasthesias, numbness, and proximal radiation of pain to the forearm 
and arm. If the condition worsens, numbness in the median nerve distribution, 
together with weakness of the thenar muscles, can occur [1]. The open carpal 
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tunnel release (OCTR) is considered till now the standard procedure as it is easy, 
rapid, of minimal cost, sure under-vision complete release of the tunnel and has 
provided good long-term results, but has been associated with pillar pain, slow 
return of pinch strength, and slow return to work with minimal possibility of 
transient neurapraxia (0.25%). On the other hand, several studies have sup-
ported that the endoscopic carpal tunnel release (ECTR) patients have less post-
operative pain, faster return to functional activities, and early improvement of 
hand grip and pinch strength but with higher possibility of transient neurapraxia 
(1.45%). After 1 year, the difference in early results between both open and en-
doscopic techniques disappears and the late results were found the same [9]. The 
endoscopic carpal tunnel release (ECTR) is not a popular technique used for 
treatment for this disease in Egypt due to higher cost, longer time and fear of 
incomplete release of the carpal ligament and transient median neuropathy. So, 
it was needed to perform a study to evaluate the endoscopic technique for carpal 
tunnel release as regard safety, efficacy and if it adds more benefits to our pa-
tients. 

2. Patients and Methods 

The present study is a prospective descriptive study performed over 2 years, be-
tween September 2014 and September 2016 on 36 hands in 36 patients admitted 
to Al-Azhar university hospitals, Cairo, Egypt. All patients had symptoms of 
idiopathiccarpal tunnel syndrome as pain, numbness, paresthesias or weakness 
in the distribution of the median nerve in one or both hands with proximal radi-
ation of the pain to forearm or arm. In cases with bilateral complain, one hand 
was more severe. Clinical signs included tenderness and muscle atrophy. Thenar 
bulk and contour were assessed where atrophy was recorded as 0 (absent), 1 
(mild), 2 (moderate), or 3 (severe). The strength of the abductor pollicis brevis 
was measured and graded from 0 to 5 and positive provocative tests as Tinel and 
Phalen tests and electro-diagnostic findings consistent with moderate to severe 
carpal tunnel syndrome and had not responded to non-operative management. 
Electrophysiological studies showed distal motor latency values greater than 4.5 
milliseconds or there was a difference in values between the affected and the 
healthy hands of one millisecond or more. The sensory latency was more than 
3.5 milliseconds and/or 0.5 milli-second more than that on the opposite side. All 
patients had not responded to primary non-operative management for at least 3 
months. Conservative treatment included non-steroidal anti-inflammatory 
drugs, gabapentin, pregabaline, vitamin B complex, steroids for some patients, 
hand rest, hand splinting and physiotherapy.  

Patients included in this study were all patients with confirmed diagnosis of 
unilateral or bilateral carpal tunnel syndrome of any age and any sex whom con-
sidered for surgical release for first time after failure of 3 month conservative 
treatment. Patients excluded from the study were those with recurrent carpal 
tunnel syndrome after open or endoscopic techniques, diabetes mellitus and 
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those secondary to rheumatologic diseases or acromegaly, patients with limited 
wrist extension, associated Dupuytren’s contracture, and masses in the carpal 
canal.  

3. Ethical Considerations 

Written informed consents were obtained from all participant patients after full 
explanation of the surgical technique and that their demographic and clinical 
data will be included in the study while patient identities will not be included. 
This study was approved by the ethics committee of our department.  

Surgical technique used [10]: under local anesthesia, single portal 1 centimeter 
transverse incision between the flexor carpi ulnaris and palmaris longus tendons 
was performed at or just proximal to the proximal wrist crease. Subcutaneous fat 
was separated till the transverse carpal ligament was visualized. A 5 millimeter 
incision was made in the transverse carpal ligament longitudinally in a U-shaped 
fashion. Blunt dissection was used to clear the synovial membrane from the un-
dersurface of the ligament. With the wrist placed in 30 degrees of extension. The 
smaller then the larger dilators were wet with sterile saline then passed gently-
below the ligament along the tunnel for many times to well develop space be-
tween the median nerve and the transverse carpal ligament steering in the direc-
tion of the ring finger axis without producing excessive compression of the al-
ready compressed median nerve in the narrow tunnel until the tip of the dilators 
was palpated in the palm. The trocar and sheath assembly were then inserted al-
so till the tip was palpated in the palm. The trocar was then removed and 30 de-
gree scope was inserted through the sheath and the undersurface of the ligament 
was explored. A special endoscopic knife was then inserted through the slit of 
the sheath above the scope and the transverse carpal ligament was cut from 
proximal to distal gradually step by step to avoid the motor branch of the me-
dian nerve. Satisfactory release of the ligament was confirmed when subcutane-
ous fat droops down then the sheath was removed after replacement of the tro-
car. After adequate hemostasis had been obtained, small tube drain was inserted 
and the incision was sutured with 3 - 0 vicryl subcuticularly then a sterile dress-
ing was applied for 24 hours (Figure 1). 

Complications as injury to the median nerve or its motor or superficial palmar 
branches, arteries or tendons were in mind. Follow up after one week then after 
1, 3 and 6 months. Patients were allowed to use the hand in the following day 
and return to their activities as tolerated and the time was monitored. They were 
advised to avoid heavy work and excessive activity associated with compression 
of the hand. Demographic, preoperative and postoperative data were collected. 

Analysis of data for this descriptive study was expressed as frequency-percentage 
and mean ± SD. 

The patients were examined during the follow up period as regard grip and 
pinch function, palmar tenderness, and painful scar formation using the simple 
questions used by Aydin et al., (2006) selected from the daily activities in an  
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(a)                      (b)                  (c) 

     
(d)                 (e)                   (f)                  (g) 

     

(h)                (i)                   (j)                   (k) 

    
(l)                  (m)                 (n)                  (o) 

Figure 1. Steps of the surgical technique. (a) Injecting Local anesthesia; (b) Skin incision; 
(c) ECTR set; (d) Identifying the ligament; (e) Fat separation; (f) Passing Small dilator; (g) 
Passing Bigger dilator; (h) Passing trocar & sheath; (i) Removing trocar; (j) Passing the 
scope; (k) Viewing the ligament; (l) Special endoscopic knife; (m) view after release; (n) 
Drain &closure; (o) wound after 2 weeks. 

 

ascending order [2]. For gripping (stick of an electrical vacuum, handle of a 
knife, handle of a door then stalk of a hair-drying machine) and for pinching 
(key turning it to open a door, pen and writing, toothbrush and brushing teeth 
then screwdriver).  

The outcome was decided after 6 weeks of follow up and graded as poor, 
moderate, good, and excellent according to satisfaction of patients based on ab-
sence or presence of complications, disappearance of pain and return to work 
(Table 1). 

4. Results 

This is a prospective descriptive study performed over 2 years, between Septem-
ber 2014 and September 2016 on 36 patients admitted to Al-Azhar university 
hospitals, Cairo, Egypt. All patients were suffering from carpal tunnel syndrome 
unilaterally or bilaterally with one side was severe than the other. The duration 
of symptoms ranged from 6 to 18 months (mean, 8.5 months). Endoscopiccarpal 
tunnel release (ECTR) was the procedure that performed for 36 hands in the 36 
patients. The 36 patients included 33 women (92%) and 3 men (8%) with 
marked female predominance (F:M = 9:1). Their ages ranged from 26 to 58 years  
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Table 1. Showing the outcome determinants. 

Outcome after 6 months Complications Pain Return to work 

Excellent No No Full activities 

Good No No Limited activities 

Moderate No Still Limited activities 

Poor complicated still No activities 

 
with the mean age was 42 years. Among the 36 patients, 32 are of right hand 
dominance (90%) and 4 are left of hand dominance (10%).The right hand was 
affected in 24 patients (67%), all are right handed and the left hand was affected 
in 12 patients (33%), of them 4 are left handed (11%) and 8 are right handed 
(22%). The right to left affection ratio was 2:1. The syndrome was bilateral in 21 
patients (60%) with severe symptoms in one side and mild symptoms in the 
contralateral side. Of them the 12 patients with left hand affection where mild 
symptoms were present in the right hand and 9 patients with right hand affec-
tion and mild symptoms in left hand. In 15 patients the condition was unilateral 
on right side with no symptoms on left side. Preoperative symptoms included 
pain, numbness and weakness. Pain was found in all cases (100%) with exagge-
rating on effort and after periods of rest especially in the early morning and in 12 
patients (33%) pain used to awaken them from sleep with radiation to the fo-
rearm or arm in 18 cases (50%). Numbness and paresthesias along distribution 
of median nerve in the palm was found in 21 cases (60%). Weakness of hand 
grip was found in 6 cases (17%). An obvious wasting of the thenar muscle was 
noticed in 9 out of 36 cases (25%) while 27 cases (75%) had no obvious wasting. 
Tenderness along the tunnel found in 7 cases (20%). Tinel’s sign was positive in 
10 patients (28%) and Phalen’s test was positive in 12 patients (33%). Nerve 
conduction study of the median nerve showed moderate motor latency in 22 
cases (61%) and severe in 14 cases (39%) while sensory latency was moderate in 
27 cases (75%) and severe in 9 cases (25%).  

Conservative treatment was given to all patients for at least 3 months with 
no response where endoscopic release was performed for all patients after in-
formed consent. The average operating time was 10 minutes (range 8 - 15 mi-
nutes). 

There were no intraoperative complications as bleeding or injury to nerves 
(median nerve, motor branch of median nerve or palmar cutaneous branch of 
median nerve), tendons, or arteries in all patients. In 3 patients (8%), transient 
neurapraxia in the long/ring web space occurred and resolved in 1 week with the 
aid of anti-inflammatory and neurotonic drugs. 

The mean follow up period was 6 months. There were no cases of postopera-
tive infection or recurrence within the study period. Out of 36 cases, post opera-
tive tenderness of the skin over the tunnel was found in 26 cases (70%) at 1 week 
and in 10 cases (28%) at 2 weeks while in 1 case (3%) at 4 weeks. After 6 weeks, 
all patients showed major or complete relief of symptoms. Postoperative, Tinel 
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sign and Phalen test were positive in 8 and 10 cases respectively and both be-
came negative in 1 month. There was an initial reduction in hand grip and 
pinch strength at 2 weeks, followed by a significant improvement in 1 month 
onwards. 

The outcome after 6 months was: excellent in 25 cases (70%), good in 10 cases 
(27%), moderate in 1 case (3%) and no cases of poor outcome. 

5. Discussion 

Because of less surgical trauma, less postoperative pain, less scar formation, bet-
ter cosmetic result and short recovery time, endoscopic release of idiopathic 
carpal tunnel syndrome was highly demanded especially with development of 
good endoscopic systems and rising experience with endoscopic carpal tunnel 
surgery. It was reported that open carpal tunnel release is associated with consi-
derable morbidity, including prolonged tenderness of the scar and weakness of 
grip for as long as six months after the operation [3]. Reports of the results of a 
double-blind multicenter prospective randomized clinical study of the one portal 
carpal tunnel release [5]. These results indicate that there is less morbidity with a 
closed endoscopic carpal tunnel release than with an open operation. The possi-
bility of improvement of these outcomes has generated considerable interest in 
the endoscopic method [5]. Many studies reported that open carpal tunnel re-
lease procedure provides lasting alleviation of symptoms in more than 80% of 
patients and the endoscopic method provides relief of numbness and paresthe-
sias in higher percentage [2] [11]. 

A study with results of endoscopic carpal-tunnel release noted that 59 % of 
patients returned to normal activities and to work after 2 weeks and 86 %, after 4 
weeks [4]. 

Limitations 

This study has many limitations. First, the cost of endoscopic technique is 
double that of open one. Second, the number of patients is small, so, the real 
outcome of this technique in particular needs further studies with greater 
number of patients and following different techniques in comparison form.  

6. Conclusion 

Endoscopic carpal tunnel release is an effective safe minimal invasive procedure 
with high success rate, rapid return to work and minimal early and late compli-
cations. 
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