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Abstract 

The aim of this research is to characterize the most common causes of 

recurrent carpal tunnel syndrome. Cases that were included in this study subjected to a 

detailed history and examination. The diagnosis was confirmed by 

electrophysiological studies and intraoperative findings. This study demonstrates that, 

all patients were found to have fibrosis surrounding the median nerve, which was 

attached to the radial leaf of the transverse carpal ligament, except one patient whose 

median nerve was found to have an adhesion to the subcutaneous tissue and 6% of the 

cases were found to have the incomplete release of the flexor retinaculum. 

Keywords: carpal tunnel, recurrent, surgical causes. 

 .الممخص

تهػػدؼ هػػذ  الجر ػػ  إلػػل ا  ػػاد أشػػهر ا سػػ اب ال سػػ    لمر ػػجع ال رضػػل ل ػػرض ا سػػداد العصػػب الجسػػطل  

 الرسن ح ث خضعت كؿ الحامت  ل هذ  الدراس  إل  الفحص الط ػل الػد  ؽ ج تػـ تيك ػد التشػخ ص نػف طر ػؽ 

 هاز اخت ار التجص ؿ الكهر ل ل نصاب الطر   ,  انضا   إل  التل  ـ ال جضعل أم ػاء إ ػراء الع م ػ  ال راح ػ  

                  تجضػػػػح هػػػػذ  الدراسػػػػ  أ ػػػػه، ج ػػػػد أف    ػػػػ  ال رضػػػػ   عػػػػا جف  ػػػػف تم ػػػػؼ  ح طػػػػل  العصػػػػب الجسػػػػ ط،  ال عػػػػادة.

رض،  اسػتم اء  ػر ض جاحػد ج ػد أف نصػ ته الجسػط  لهػػا جالػذ  تػـ ر طػه  الجر ػ  الشػعان   لر ػاط الرسػن ال سػػتع

 %  ف الحامت لد ها ندـ اكت اؿ ام راج نف ال م   . 6املتصاؽ  ال س ج تحت ال مد. جج د أف 

 ا س اب ال راح   لعجدة ال رض –انادة التدخؿ ال راحل  –ا سداد العصب الجسطل  الكمم ت المل  َذة:
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1. Introduction 

  Carpal tunnel syndrome is the commonest peripheral entrapment neuropathy and 

a frequent reason behind disability within the upper extremity (Wilson and Sevier 

2003). Clinical symptoms including paresthesias or pain, numbness and tingling 

altogether or a mix of the thumb, index, middle and ring fingers, and weakness or 

atrophy of the thenar muscles, and physical findings like the Tinel sign and Phalen 

test, the hand diagram, the grip and pinch strength tests are suggestive of the 

syndrome [Armstrong and Villalobos 1997, Barun et al 2002, Demopulos and 

Urbaniak 1996, Kerwin et al 1996, Levine et al 1993, McDonald and Lourie 2005, 

Wilson and Sevier 2003). 

  To date, no recognized consistent nonoperative treatment has been documented 

for carpal tunnel syndrome management; the treatment of choice to predictably 

relieve symptoms, and also the commonest and fashionable procedure performed in 

current practice is that the decompression of the median nerve by open release of the 

transverse carpal ligament ( McDonald and Lourie 2005, Learmonth 1933, Steinberg 

2002, Wilson and Sevier 2003, Bilasy et al 2012). once the surgery is indicated, it's 

vital to think about that significant complications might occur. The clinical symptoms 

which will result in following these complications are also more severe and 

distressing than the patient's original complaints. 

  The purpose of this study was to present a variety of complications following 

carpal tunnel surgery and to debate however they will have occurred and the way 

they will be prevented. 

2. Literature Review 

  First delineate  by  Sir  James Paget  in  1865,  Carpal  Tunnel  Syndrome  is  the  

most  common  example  of  a nerve  compression  disorder,  attributed  to continual  

or  sustained  activities that  cause  partial  or  complete  loss  of sensory,  motor,  

and/or autonomic  median  nerve function,  due  to  pressure  against  the  nerve. 

alternative  terms  used to explain this disorder include: writer's cramp, ape hand, 

occupational neuritis, partial thenar atrophy, and median neuritis. The  development  

of  carpal  tunnel  syndrome inside  the  industrial  community  has  been  

recognized  and monitored for a few time. though slight, compared with manual 
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handling injuries, the problem accumulated significantly  throughout  the  1980’s  

(Green and Briggs 1989)  and currently  represents  a vital  proportion  of  all 

worker's  compensation  claims  (Brogmus and Marko 1990). many  theories  to  

substantiate  this  upward trend  have  been recommended, together with  

symptomatic reporting  due  to accumulated  public  awareness  of  its  work-

relatedness (Snook 1990). 

  Decompression of the median nerve by carpal tunnel release (CTR) was 1st 

delineate within the English literature in the half of the last century (Learmonth 1993, 

Palmer and Toivonen 1999, Phalen 1970, Phalen 1981, Ibrahim et al 2012) and has 

become one amongst the foremost common and rewarding  operations performed on 

the hand (Gelberman et al 1988, Gilbert et al 1988). Despite its success, 

complications and treatment failures are shown to occur in three to one hundred and 

ninetieth in giant series, requiring re-exploration in up to twelve-tone system for a 

range of causes (Bande et al 1994, Botte et al 1996, Concannon et al 2000, Langloh 

and Linscheid 1972, Murphy et al 1994, Wulle 1987, Beck et al 2012). 

3. Methodology 

The study carried out on 20 patients, for the period of 2 years. all patients 

subjected preoperatively to detailed history and complete physical examinations and 

neurological evaluation. The diagnosis was confirmed by electrophysiological studies. 

Intraoperative evaluation is done through a 1-Minimal skin incision. 2-Good exposure 

of median nerve. 3- Evaluation of the causes of the compromised median nerve. 

4. Results 

The average age of the 20 patients at reoperation was 48 years (range 43–61 

years), 80% were females, The average interval between the original carpal tunnel 

release and re-operation was 35 months (range 5–82 months). Twenty-five of 16 

procedures were on the right side and four were on the left side. All patients had a 

positive Tinel sign preoperatively. At reoperation, all patients were found to have 

fibrosis surrounding the median nerve, which was attached to the radial leaf of the 

transverse carpal ligament, except one patient whose median nerve was found to have 

an adhesion to the subcutaneous tissue. 12 cases were found to have the incomplete 
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release of the flexor retinaculum. After surgery, the Tinel sign disappeared in 18 of 20 

patients, see figure1. 

 

Figure 1: Shows the number of patients relative to the cause of recurrent CTS 

 

5- Discussion  

 The release of the transverse carpal ligament (TCL) has become the foremost 

usually performed peripheral nerve operation. Since surgical decompression of the 

TCL was 1st performed by Learmonth in 1933. several authors have reported a high 

success rate performing the procedure in many large series of patients (Ariyan and 

Watson 1977, Cseuz et al 1966, Doyle and Carroll 1968, Gainer and Nugent 1977, 

Hybbinette and Mannerfelt 1975, Langloh and Linschied 1972, Phalen 1972, Semple 

and Cargill 1969). Concomitant with the magnified volume of carpal tunnel releases 

(CTRs), complications became more prevalent. MacDonald, et al. 1978 reported 

thirty-four complications in 186 patients undergoing operations for carpal tunnel 

syndrome (CTS). With the arrival of examination CTR (ECTR), the potential for 

neurovascular and connective tissue injuries has increased, particularly once the 

operating surgeon performing the procedure is at the start of the educational curve 

(Rowland and Kleinert 1994). Moreover, the practice of the many academic hand 

surgeons includes a lot of patients managed for complications of CTR than patients 

presenting with the initial symptoms of the syndrome (Urbaniak and Desai 1996). 

based on a 1987 survey of members of the American Society of Hand, this expertise is 
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typical for several hand surgeons. The survey revealed that seventieth of the 467 

respondents performed one to 5 reoperations annually for CTS and Sixteen 

Personality Factor Questionnaire performed over six reoperations each year (Duncan 

et al 1987). though few surgical procedures are related to such low morbidity rates, 

complications from CTR surgery will still be quite disabling to the patient. 

 Most surgical complications in OCTR surgery result from inadequate or not 

suitably placed skin incisions. many studies cite incomplete sectioning of the TCL as 

the commonest complication in OCTR.(Langloh and Linscheid 1972, MacDonald, et 

al. 1978). MacDonald et al 1978 reported twelve cases of incomplete release of the 

ligament, constituting thirty-fifth of the overall thirty-four complications found in 186 

patients. (Langloh and Linscheid 1972) found incomplete resection of the TCL in 

twenty-one of thirty-four wrists investigated for persistent symptoms following 

surgery. Most of the twenty-one partially intact ligaments remained in continuity 

distally, presumably ensuing from an effort to avoid the superficial palmar arch and 

therefore the digital nerves. different authors have stressed the importance of releasing 

the distal forearm connective tissue a few centimeters proximal to the wrist joint 

crease (Eversmann 1986). 

 Injury to the palmar cutaneous branch (PCB) of the median nerve is maybe the 

second most typically cited complication in OCTR surgery (Langloh and Linscheid 

1972, Louis et al 1985, McDonald and Lichtuman 1987). Transaction of the nerve 

with subsequent neuroma formation was recognized in 1972 by Carroll and green 

(Carroll and Green 1972). once transaction of the PCB with subsequent neuroma 

formation happens, the 2 recommended treatment choices are to sever the PCB at its 

origin from the median nerve (Louis et al 1985, Carroll and Green 1972), or to bury 

the neuroma within the forearm muscles (Urbaniak and Desai 1996). (Martin, et al. 

1996) conducted a cadaveric study of the cutaneous innervation of the palm in 

response to the continuing incidence of painful incisions following OCTR; 

presumptively the pain was caused by injury to cutaneous nerves with subsequent 

neuroma formation. They demonstrated that such an incision focused on the axis of 

the finger resulted in injury to ulnar-based cutaneous nerves in sixteen of twenty-five 

cadavers and injury to median-based cutaneous nerves in 3 of twenty-five cadavers. 

Thus, even if an incision based on the axis of the finger could reduce the incidence of 

palmer cutaneous nerve injury, there's no true "internervous plane" that may fully 
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avoid all cutaneous palmer branches, whether or not of median or ulnar origin. The 

findings of Martin, et al., intimate that shorter incisions with the subcutaneous release 

of the ligament under direct vision or ECTR could also be the only ways of 

decreasing incision pain from neuromas of cutaneous nerves. 

 Besides injury to the cutaneous branches of the ulnar nerve, alternative reported  

ulnar nerve injuries embrace laceration of the nerve in Guyon's canal (Favero and 

Gropper 1987), transaction of the deep motor branch of the ulnar nerve simply distal 

to the hook of the hamate within the midpalmar area (Terrono et al 1993), and 

division of the sensory ramus communicans between the ulnar and median nerves 

(May and Rosen 1981). The ulnar nerve and artery lie radial to the hook of the hamate 

and palmar to the ulnar side of the TCL in 15% of people (Urbaniak and Desai 1996), 

that predisposes them to injury throughout the accidental release of Guyon's canal. 

 Injuries to the superficial palmar arch (McDonald et al 1978), the ramus 

communicans between the ulnar and median nerves (May and Rosen 1981), and also 

the common digital nerve to the adjacent long and ring fingers (Semple and Cargill 

1969), have all been reported. Their anatomical proximity to the distal edge of the 

flexor retinaculum is represented very well within the surgical anatomy section of the 

paper by Friedman during this issue. 

 Severance of the thenar motor branch (TMB) of the median nerve ends up in 

thenar atrophy and loss of opposition. Lilly and Magnell36] reported good results in 

delayed repair, as late as fourteen months, following initially unrecognized TMB 

injuries. (Poisel 1974 and Lanz 1977) represented many anatomical variants that are 

significantly vulnerable to injury. during a study of one hundred cadavers, Poisel 

found that the TMB becomes recurrent and exits from the median nerve distal to the 

TCL in forty-sixth of cases. He documented an early ramification of the TMB 

underneath the ligament in thirty-first of cases and through the ligament in twenty 

third. The Trans ligamentous variant is maybe additional vulnerable because the 

transaction of the radial aspect of the ligament will turn out TMB injury. Lanz 1977 

drawn the median nerve anatomy in 246 hands explored at operation and reported 

further anatomical variations which will incline to injury, as well as accessory 

branches of the median nerve at the distal carpal tunnel and origination of the TMB 

from the ulnar aspect of the median nerve. 
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 Long-term persistent pain could be a major determinant of the success or failure 

of the OCTR. The complication of long persistent pain might arise from any of the 

subsequent causes: hypertrophic skin scarring, intra- and perineural scarring, 

adherence of the nerve to the skin, subcutaneous tender nerve secondary to superficial 

position, adhesions between flexor tendons and therefore the median nerve, pillar pain 

at the thenar and hypothenar eminences, and reflex sympathetic dystrophy (RSD). 

 Hypertrophic scars are typically the results of an incision that transverses the 

flexion crease at a right angle. If a painful hypertrophic scar should occur despite all 

tries at prevention, scar revision should be performed. though the skin of the palmar 

aspect of the wrist is thin and immobile, a Z-plasty after scar revision is sometimes 

attainable and is the best remedy. 

 Intra- and perineural scarring generally produces dysesthesias, pain, and 

hypersensitivity. Neurolysis is rarely a successful remedy and might probably produce 

additional scarring furthermore as direct mechanical injury to nerve fascicles 

throughout intensive dissection. In fact, internal neurolysis at the initial CTR 

procedure has never demonstrated any benefit over CTR without internal neurolysis; 

(Gelberman et al 1987, Mackinnon et al 1991) thus, most hand surgeons would agree 

that internal neurolysis at the initial surgery is rarely indicated. proper haemostasis is 

vital to prevent perineural scarring. If intra- and perineural scarring should develop 

despite the surgeon's best efforts to prevent it, the hypersensitivity and dysesthesias 

might respond to coverage of the nerve with a fat graft or abductor flap (Urbaniak and 

Desai 1996). 

 Superficial position of the median nerve and adherence of the nerve to the skin 

are sometimes consequences of an improper skin incision directly over the nerve, 

instead of toward the ulna. Splinting the wrist joint in a very slightly dorsiflexed 

position for the first three to five postoperative days might reduce the probability of 

superficial nerve position. 3 common ways of insulating the nerve from the skin 

surface include rotation of a hypothenar fat-pad flap; rotation of local muscle pedicle 

flaps, like the pronator quadratus and abductor digiti minimi; and Z-plasty with 

underlying temporary silicone textile to stop scar adherence(Urbaniak and Desai 

1996). Tendon adhesions might result from poor haemostasis throughout standard 

OCTR surgery or from hemorrhage related to tenosynovectomy. resection of the 
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synovial membrane is sometimes indicated only in cases of very large synovium, like 

those related to arthritis, due to the propensity of tenosynovectomy to cause bleeding 

and scar formation with later adhesions between tendons or between tendons and 

therefore the median nerve (Urbaniak and Desai 1996). Surgical drains may 

additionally diminish the incidence of adhesions, however, are related to a better rate 

of infection. If postoperative splints are used, removal of splints by postoperative Day 

three lessens the chance of adhesions by permitting early mobilization of the tendons. 

physiotherapy with range-of-motion exercises and dynamic splinting instead of 

tenolysis surgery is that the best treatment (Urbaniak and Desai 1996). as a result of 

the median nerve carries around seventieth of the sympathetic nerve supply to the 

hand, RSD might result from carpal tunnel decompression. MacDonald, et al.1978 

reported four cases of RSD among thirty-four complications. additionally, they 

represented 3 stages of RSD within which the first stage is characterized by swelling, 

hyperesthesia, skin that's warm and dry, and chronic pain aggravated by movement. 

Progression to the second stage includes the proximal spread of pain and edema, shiny 

skin that's cool and pale with atrophic changes, and joint stiffness. The third stage 

manifests as progressive atrophy with joint contractures and intractable pain.  

 Early recognition and treatment are essential within the management of RSD. 

The initial medical aid includes a 1-week course of oral steroid and Stelazine 

medications accompanied by physiotherapy (Urbaniak and Desai 1996). This 

treatment typically resolves the syndrome, preclusive the requirement for stellate 

ganglion blocks. Pillar pain is an ill-defined , aching discomfort within the thenar and 

hypothenar eminences aggravated by gripping. Its etiology remains obscure however 

several attributes it to the transaction of the nerve fibers supply the palmaris brevis 

fascia and therefore the ensuing neuroma formation (Erdmann 1994). different doable 

mechanisms include widening of the carpal arch and realignment of the carpal bones 

(Gartsman et al 1986). Seradge and Seradge 1989 attributed persistent hypothenar 

eminence pain in 5 of five hundred patients to an abnormal piso-triquetral joint, that 

resulted from an intercarpal alignment change after ligament release. Deep wound 

infection was reported in seventeen patients at the Mayo Clinic. Statistically 

significant risk factors for the infections included intraoperative instillation of steroid 

agents into the carpal canal, flexor tendon synovectomy, prolonged operative time, 

and therefore the use of a surgical drain (Hanssen et al 1989). Treatment consists 
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mostly of surgical debridement with a primary closure or delayed primary closure 

once wound conditions allow. A suboptimal result occurred in seven of seventeen 

patients at final follow-up evaluation. Superficial infection rates are typically low 

compared with other surgical procedures. (Gainer and Nugent 1977) documented 

twenty-six "minor" infections in 430 operations. (Phalen 1966) reported one 

superficial infection in 212 cases. Bowstringing of the flexor tendons could be a rare, 

readily reparable complication in OCTR, cited in 2 of thirty-four complications by 

(MacDonald, et al. 1978). Bowstringing will typically be prevented by immobilizing 

the wrist joint in slight extension for three to five postoperative days. If bowstringing 

should occur, it may be simply corrected by reconstructing the TCL. (Jakab, et al. 

1991) sectioned the ligament, reconstructed it with a lengthened ligament, and 

demonstrated resolution of CTS symptoms in ninety-three of patients who practised 

no loss of grip strength. Immediate postoperative loss of grip strength happens in all 

patients and persists in up to one-third of patients undergoing OCTR surgery. (Kluge, 

et al. 1996) evaluated grip strength at a minimum of ten months when surgery in 

sixty-six patients (89 hands) by subjective patient self-assessment. Grip strength was 

judged to be traditional in only forty-seventh. (Gellman, et al. 1989) measured the 

time course of recovery of grip and pinch strength using a dynamometer. Grip 

strength was expressed as a percentage of the preoperative ipsilateral grip strength. 

Grip strength was twenty-eighth of the preoperative level by three weeks; seventy-

three by six weeks and returned to the preoperative level by three months. Loss of 

grip strength, scar tenderness, and persistent pillar pain are late sequelae of the OCTR 

procedure and have provided abundant of the impetus to modify to the choice of 

ECTR. 

6-Conclusion 

 patients with recurrent carpal tunnel syndrome must be completely evaluated to 

exclude non-surgical conditions. Regarding surgical causes, there were four common 

intraoperative findings that occurred in the primary surgery: incomplete resection of 

the transverse carpal ligament, lack of adhenolysis procedure, and wound crossing of 

the proximal wrist crease and aggressive surgical excision of subcutaneous tissues in 

operative site. 
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