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A B S T R A C T

Background

Carpal tunnel syndrome is a common disorder for which several surgical treatment options are available.

Objectives

To compare the efficacy of the various surgical techniques in relieving symptoms and promoting return to work or activities of daily

living and to compare the occurrence of side-effects and complications in patients suffering from carpal tunnel syndrome.

Search strategy

We updated the searches in 2006. We conducted computer-aided searches of the Cochrane Neuromuscular Disease Group Trials

Register (searched in June 2006), Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2006, Issue 2),

MEDLINE (January 1966 to June 2006), EMBASE (January 1980 to June 2006) and also tracked references in bibliographies.

Selection criteria

Randomised controlled trials comparing various surgical techniques for the treatment of carpal tunnel syndrome.

Data collection and analysis

Two review authors performed study selection, assessment of methodological quality and data extraction independently of each other.

Main results

Thirty-three studies were included in the review of which 10 were newly identified in this update. The methodological quality of

the trials ranged from fair to good; however, the use of allocation concealment was mentioned explicitly in only seven trials. Many

studies failed to present the results in sufficient detail to enable statistical pooling. Pooling was also impeded by the vast variety of

outcome measures that were applied in the various studies. None of the existing alternatives to standard open carpal tunnel release

offered significantly better relief from symptoms in the short- or long-term. In three studies with a total of 294 participants, endoscopic

carpal tunnel release resulted in earlier return to work or activities of daily living than open carpal tunnel release, with a weighted mean

difference of -6 days (95% CI -9 to -3 days).
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Authors’ conclusions

There is no strong evidence supporting the need for replacement of standard open carpal tunnel release by existing alternative surgical

procedures for the treatment of carpal tunnel syndrome. The decision to apply endoscopic carpal tunnel release instead of open carpal

tunnel release seems to be guided by the surgeon’s and patient’s preferences.

P L A I N L A N G U A G E S U M M A R Y

Surgical treatment options for carpal tunnel syndrome

There is no strong evidence for the replacement of standard open carpal tunnel release (OCTR) by alternative surgical procedures for

the treatment of carpal tunnel syndrome. The decision to apply special, minimally invasive operations instead of standard OCTR seems

to be guided by the surgeon’s and patient’s preferences.

Carpal tunnel syndrome is a common disorder causing pins and needles and pain in the hand due to compression of the median nerve

in the carpal tunnel at the wrist. Its severity can range from mild to severe. Severe cases are generally treated surgically. This review

aimed to compare different surgical options for the treatment of carpal tunnel syndrome. Current evidence from randomised controlled

trials showed that none of the alternatives to standard open carpal tunnel release seem to offer better relief from symptoms in the short-

or long-term, although a special type of operation (endoscopic carpal tunnel release) seems to enable people to return to their work or

daily activities sooner (on average approximately a week).

B A C K G R O U N D

Carpal tunnel syndrome (CTS) is a common compression neu-

ropathy of the upper extremity. The annual incidence of CTS

in primary care in the UK and the Netherlands is estimated at

approximately 90 per 100,000 new presentations in men and

193 to 280 per 100,000 new presentations in women (Bongers

2007;Latinovic 2006). In an Italian population the prevalence of

CTS was estimated at 1.9% (Salaffi 2005).

CTS is caused by compression of the median nerve in the carpal

tunnel at the wrist and produces pain, paraesthesiae and hypoaes-

thesia in the hand. The severity of CTS ranges from mild to se-

vere. Mild CTS presents as intermittent symptoms of paresthesiae

and numbness, often at night. Severe CTS may cause permanent

atrophy of the thenar muscles innervated by the median nerve and

permanent loss of sensation in the median nerve distribution in the

hand. CTS is a clinical diagnosis. Electrophysiological tests (nerve

conduction studies) are often performed to support the clinical

diagnosis.

For the treatment of CTS, both conservative and surgical options

are available. Surgical treatment is generally preferred in severe

cases of carpal tunnel syndrome whilst non-surgical treatment is

usually initiated for mild to moderate carpal tunnel syndrome

(Duncan 1987). Surgical treatment is also indicated in cases where

conservative management fails. Conservative treatment includes

no intervention, wrist splints, corticosteroid injections and other

non-invasive options (Marshall 2002; O’Connor 2003). Surgery

consists of dividing the transverse carpal ligament thereby increas-

ing the canal volume (Ablove 1994; Richman 1989) and reducing

the pressure on the nerve (Okutsu 1989). In 2000, operative treat-

ment was undertaken in 31% of the new presentations of CTS

in the UK (Latinovic 2006). In an earlier study in Denmark the

estimated incidence of CTS operations was 0.61 per 1,000 per

year (Ebskov 1997). In the United States approximately 40% of all

CTS cases are treated surgically (Wilson 2003). Various surgical

techniques are available and there has been considerable discussion

about which method is the most effective.

Until recently, open carpal tunnel release (OCTR) with a long

curvilinear palmar incision was the standard procedure (Taleisnik

1973). Later the incision was confined to the palm of the hand.

A two to three cm long incision is now recommended for a stan-

dard OCTR without special designed instruments (MacKinnon

2005). In addition to cutting the transverse carpal ligament, the

overlying structures from the skin to the median nerve are also

divided. Sometimes an epineurotomy is performed because the

nerve sheath (epineurium) is thickened (Fissette 1979). If there

is scar tissue within the nerve an internal neurolysis may be per-

formed to separate the involved fascicles from this fibrosis (Curtis

1973). Endoscopic carpal tunnel release (ECTR) is a relatively new

procedure. Its proposed advantage is that by dividing the trans-

verse carpal ligament from within the carpal tunnel the overlying

2Surgical treatment options for carpal tunnel syndrome (Review)
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structures are left intact. This might decrease post-operative mor-

bidity and hasten return to work. Two techniques are commonly

used for ECTR: the single-portal technique as described by Agee

(Agee 1992; Agee 1994) and the two-portal technique described

by Chow (Chow 1989; Chow 1993). Since the introduction of

ECTR various types of new incisions for OCTR have been in-

troduced which further try to reduce surgical trauma and hence

recovery time (Bromley 1994).

We previously published a systematic review comparing different

operations for CTS (Gerritsen 2001) and have revised the review

for publication in The Cochrane Library.

O B J E C T I V E S

We set out to systematically review the evidence from randomised

controlled trials which compared the short-term and long-term ef-

ficacies of the various surgical treatments for relieving CTS symp-

toms and promoting return to work or resumption of activities of

daily living (ADL). We also analysed the occurrence of side-effects

and complications.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials comparing different sur-

gical techniques in patients with CTS and published as a full re-

port. We did not apply a language restriction.

Types of participants

We included people with a clinical diagnosis of CTS with or with-

out electrophysiological confirmation. We accepted the authors’

definition of CTS and their views of what constituted electrophys-

iological confirmation.

Types of interventions

We included studies comparing any of the following interventions

with each other:

1. standard open carpal tunnel release (OCTR);

2. endoscopic carpal tunnel release (ECTR);

3. open carpal tunnel release with additional procedures such

as internal neurolysis, epineurotomy or tenosynovectomy; and

4. open carpal tunnel release using various incision techniques.

We did not include comparisons of surgical treatments with non-

surgical treatments or no treatment, which is the subject of another

Cochrane review (Verdugo 2003).

Types of outcome measures

Primary outcomes

The primary outcome measure of interest was overall improvement

(any measure in which patients indicated the intensity of their

complaints compared to baseline).

Secondary outcomes

We also considered the following secondary outcome measures:

1. improvement of CTS symptoms (pain, paraesthesiae,

nocturnal paraesthesiae);

2. time to return to work or to resume activities of daily living

(ADL);

3. complications and side-effects.

Overall improvement and improvement of CTS symptoms both

in the short-term (less than or equal to three months) and the long-

term (greater than three months) were taken into consideration.

Search methods for identification of studies

Electronic searches

The searches were updated in 2006. To identify publications we

searched the Cochrane Neuromuscular Disease Group Trials Reg-

ister (searched in June 2006), the Cochrane Central Register of

Controlled Trials (CENTRAL) (The Cochrane Library 2006, Issue

2), MEDLINE (January 1966 to June 2006), EMBASE (January

1980 to June 2006) and tracked references in bibliographies. We

replaced the original generic Cochrane search for randomised con-

trolled trials (RCTs) (Dickersin 1994) by a new, highly sensitive

search (Robinson 2002). This search was combined with the fol-

lowing specific search for CTS: ’carpal tunnel syndrome [mesh]’

OR ’carpal tunnel syndrome [tw]’ OR ’carpal tunnel [tw]’ OR

’carp* syndr* [tw]’ OR ’carp* tunn* [tw]’ OR ’tunn* syndr* [tw]’

OR ’median nerve entrapment [mesh]’ OR ’median nerve entrap-

ment [tw]’. Finally, the resulting set was combined with the fol-

lowing specific search for surgical interventions: ’surgical [mesh]’

OR ’surgical [tw]’ OR ’surgery [mesh]’ OR ’surgery [tw]’ OR ’re-

lease [tw]’ OR ’reconstruct* [tw]’ OR ’epineurotomy [tw]’. To be

included, a study had to meet the following criteria: (1) the study

population consisted of patients with CTS; (2) different surgical

techniques were compared; (3) the study was designed as an RCT;

(4) the results were published as a full report. Two review authors
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independently selected studies and any disagreements were dis-

cussed to reach consensus.

For search strategies for MEDLINE and EMBASE see Appendix

1 and Appendix 2 respectively.

Data collection and analysis

Two review authors performed study selection, assessment of

methodological quality and data abstraction independently of each

other. Disagreements were resolved by discussion. We undertook

assessment of methodological quality by following the list of inter-

nal validity criteria recommended for systematic reviews in the field

of musculoskeletal disorders (Tulder 1997). The list was adapted

for CTS with regard to prognostic indicators and outcome mea-

sures (Additional Table 1). In addition, because the intervention

was surgery, the criteria ’care-provider blinded’ and ’compliance

acceptable’ were omitted from the original list. The criterion ’pa-

tient blinded’ was only applied in studies comparing OCTR and

OCTR with an additional procedure because with those tech-

niques similar incisions were made. Criteria could be scored as

positive (’yes’), negative (’no’) or unclear (’don’t know’). The crite-

ria are shown in Additional Table 1. Studies with a negative score

for ’adequate randomisation’ were excluded from further analyses.

Data from the articles were recorded on a standardised form. In-

formation was collected on participants (age, gender, duration of

symptoms, electrophysiological confirmation, number of patients

treated bilaterally, number of patients or hands randomised), in-

terventions (surgical technique), outcome measures, timing of the

follow-up measurements, and results (point estimates and mea-

sures of variability, number of patients or hands).

Data synthesis

Results of studies that were both adequately randomised and clini-

cally homogeneous (for which the participants, interventions, out-

come measures and timing of the follow-up measurements were

considered to be sufficiently similar), were combined, initially us-

ing a fixed-effect model. A random-effects model was used if the

studies were statistically heterogeneous. Studies that were clinically

heterogeneous or did not present the data in sufficient detail to

enable statistical pooling were summarised qualitatively. For di-

chotomous outcomes the relative risk was used as the measure of

treatment effect and for continuous outcomes the mean difference

was used. In all cases 95% confidence intervals were calculated.

We attempted to perform all analyses according to the intention-

to-treat principle.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

We updated the search in 2006 and, since the last update of 2003,

we identified 13 new studies. A total number of 41 publications

regarding various surgical treatment options for CTS met the in-

clusion criteria. Of these, 35 were found in MEDLINE, five pub-

lications were identified in EMBASE and one in CENTRAL. Two

studies were published twice (in German and in English), so the

results of both sets of papers were combined (Benedetti 1996 and

Sennwald 1995; Brüser 1999 and Richter 1996). Similarly, data

from two publications of the same trial, one reporting short-term

and the other long-term data (Holmgren 1985 and Holmgren

1987), were combined for the purposes of this review. We excluded

three studies because the participants were not adequately ran-

domised (Borisch 2003; Foulkes 1994; Schäfer 1996), one cost-

analysis study (Leger 2000) and one study because it addressed

the application of corticosteroid irrigation during surgery (Padua

2003). In the study by Agee and colleagues (Agee 1992), inade-

quate randomisation applied to the 25 patients with bilateral in-

volvement, but not to the remaining 97 patients with unilateral

involvement. Data regarding return to work were presented sepa-

rately for those 97 patients and were included in our review. Thus,

we included 33 studies in the review (among which 10 were new

studies). Details of the participants, interventions and outcomes

in these studies are presented in the Table ’Characteristics of in-

cluded studies’.

Sixteen studies compared ECTR with standard OCTR (Agee

1992; Atroshi 2006; Benedetti 1996 and Sennwald 1995;

Brown 1993; Dumontier 1995; Eichhorn 2003; Erdmann 1994;

Ferdinand 2002; Foucher 1993; Hoefnagels 1997; Jacobsen

1996; MacDermid 2003; Saw 2003; Stark 1996; Trumble 2002;

Westphal 2000) and four studies compared ECTR with OCTR

using a modified incision (Eichhorn 2003; Mackenzie 2000; Rab

2006; Wong 2003). Different types of ECTR were applied. All

techniques were aimed at dividing the transverse carpal ligament

from within the carpal tunnel but differed in the way in which this

was achieved. Ten studies addressed Agee’s one-portal technique

(Agee 1992; Benedetti 1996 and Sennwald 1995; Ferdinand 2002;

Foucher 1993; Hoefnagels 1997; Mackenzie 2000; Saw 2003;

Stark 1996; Trumble 2002; Westphal 2000) whereas in nine stud-

ies Chow’s two-portal technique was used (Atroshi 2006; Brown

1993; Dumontier 1995; Eichhorn 2003; Erdmann 1994; Jacobsen

1996; MacDermid 2003; Rab 2006; Wong 2003).

Fourteen studies solely addressed patients with electrophysio-

logically-confirmed CTS (Agee 1992; Atroshi 2006; Benedetti

1996 and Sennwald 1995; Brown 1993; Eichhorn 2003;

Erdmann 1994; Ferdinand 2002; Hoefnagels 1997; Jacobsen

4Surgical treatment options for carpal tunnel syndrome (Review)
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1996; MacDermid 2003; Mackenzie 2000; Rab 2006; Trumble

2002; Wong 2003); one study addressed both patients with and

without electrophysiologically-confirmed CTS (Stark 1996); and

two studies addressed patients with clinical CTS where electro-

physiological confirmation was not required (Foucher 1993; Saw

2003). In two studies it was not clear how CTS was diagnosed

(Dumontier 1995; Westphal 2000). One study also addressed pa-

tients with secondary CTS (Erdmann 1994). In four studies the

type of CTS was not mentioned (Eichhorn 2003; Foucher 1993;

Hoefnagels 1997; MacDermid 2003). In four studies only patients

with bilateral CTS were included (Ferdinand 2002; Rab 2006;

Stark 1996; Wong 2003). In two of those studies the first hand

was randomised to either ECTR or OCTR and, after full recovery

of the first hand (Stark 1996) or after at least six months (Rab

2006), the other hand was treated with the alternative treatment.

In both studies the timing of the procedures was discarded and in

one the analysis pertained to all hands, violating the assumption

of independent observation (Stark 1996). In the other two stud-

ies ECTR was randomly allocated to one of both hands and the

other hand was treated with the alternative procedure in the same

session (Ferdinand 2002; Wong 2003). Three of the four studies

with a matched design applied an appropriate statistical analysis

(Ferdinand 2002; Rab 2006; Wong 2003).

Finally, in the study by Agee and colleagues (Agee 1992), randomi-

sation of patients with bilateral CTS was discarded because pa-

tients who were randomised to ECTR refused to undergo OCTR

as a second procedure. Therefore, the 25 patients with bilateral

CTS have been omitted from further analysis.

Six studies compared standard incision with a modified incision

applied to OCTR (Brüser 1999 and Richter 1996; Citron 1997;

Eichhorn 2003; Jugovac 2002; Nakamichi 1997; Nitzsche 1999).

Although these studies used different types of modified incisions

they were considered to be more or less similar because the pur-

pose of all these new types of incisions was to provide an alterna-

tive to ECTR. These techniques aimed to reduce post-operative

morbidity (like in ECTR), but also allowed release of the trans-

verse carpal ligament (partly) under direct vision (as in OCTR).

One study addressed both patients with idiopathic and secondary

CTS without requiring electrophysiological confirmation (Citron

1997) while three studies addressed only patients with electrophys-

iologically-confirmed, idiopathic CTS (Brüser 1999 and Richter

1996; Eichhorn 2003; Nakamichi 1997). One study addressed

patients with electrophysiologically-confirmed CTS and excluded

patients with traumatic CTS (Jugovac 2002) and one study did

not mention the type of CTS patient (Nitzsche 1999). In this

study additional epineurotomy was applied in both intervention

groups.

One study compared standard OCTR with OCTR with length-

ening of the flexor retinaculum (Dias 2004). This study involved

26 patients with either idiopathic or secondary, bilateral, electro-

physiologically-confirmed CTS. Lengthening was randomly allo-

cated to one of both hands and the other hand was treated with

standard OCTR in the same session. An appropriate matched sta-

tistical analysis was applied.

Three studies compared OCTR through a mini incision as-

sisted by the Knifelight instrument with either standard OCTR

(Bhattacharya 2004; Helm 2003) or OCTR with a limited in-

cision (Cellocco 2005). One study included only electrophysi-

ologically-confirmed cases of CTS (Cellocco 2005) and in one

study the type of CTS (idiopathic or secondary, clinical or elec-

trophysiologically-confirmed) was not mentioned (Helm 2003).

The final study addressed 32 patients with bilateral, clinical CTS

(Bhattacharya 2004). The hand with the most severe symptoms

was randomly allocated to one of the procedures and the other

hand was treated with the alternative procedure after six weeks. It

was not clear whether an appropriate, matched analysis was per-

formed in this study.

Three studies compared standard OCTR with additional internal

neurolysis (Holmgren 1985 and Holmgren 1987; Lowry 1988;

Mackinnon 1991). One study pertaining to idiopathic cases of

CTS did not require electrophysiological confirmation of CTS

for inclusion (Mackinnon 1991); one study addressed only severe

cases of CTS (Lowry 1988); and one study did not mention the

type of CTS (Holmgren 1985 and Holmgren 1987).

One study pertaining to patients with both idiopathic and sec-

ondary electrophysiologically-confirmed CTS, compared standard

OCTR with additional epineurotomy (Leinberry 1997).

The final study addressed patients with idiopathic, electrophys-

iologically-confirmed CTS and compared standard OCTR with

additional tenosynovectomy (Shum 2002).

Risk of bias in included studies

With the first release of this review, the two review authors initially

agreed on 90% of the assessments of methodological quality. Dis-

agreement was due to reading errors (65%) and interpretation dif-

ferences (35%). With the 2003 update (seven additional studies),

the two review authors initially agreed on 79 of 91 items (87%).

With the 2006 update (10 additional studies), the two review au-

thors initially agreed on 93 of 130 items (72 %). All disagreements

were resolved by discussion. Additional Table 2 presents the scores

on the internal validity items of the criteria list. The studies met

between zero and all of the eight or nine internal validity criteria.

Seventeen of the 33 studies fulfilled at least five of the validity cri-

teria. Many studies reported on randomised treatment allocation

but failed to describe either the exact procedure (b1) or whether

concealed allocation had been performed (b2). The application

of allocation concealment was mentioned explicitly in seven trials

(Atroshi 2006; Benedetti 1996 and Sennwald 1995; Bhattacharya

2004; Dias 2004; Jugovac 2002; Mackinnon 1991; Saw 2003).

Information on blinding of the outcome assessor (g) was often not

provided.
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Effects of interventions

With a few exceptions, study results could not be combined be-

cause the studies were heterogeneous with regard to outcome mea-

sures (different types of symptoms assessed or different scales used;

different definitions of time to return to work or activities of daily

living (ADL); different complications; different timing of the fol-

low-up measurements). In addition, many studies suffered from

poor data presentation or failed to present effect estimates with

95% confidence intervals (CI). We present quantitative results

only when reported appropriately by the original authors.

Endoscopic versus open carpal tunnel release

Of the 16 studies, 11 presented the short-term effects on various

types of CTS symptoms expressed on different scales (Atroshi

2006; Brown 1993; Dumontier 1995; Erdmann 1994; Ferdinand

2002; Hoefnagels 1997; MacDermid 2003; Saw 2003; Stark 1996;

Trumble 2002; Westphal 2000). In eight studies, no significant

differences between the groups were found at three months or less

(Brown 1993; Dumontier 1995; Erdmann 1994; Ferdinand 2002;

Hoefnagels 1997; MacDermid 2003; Saw 2003; Westphal 2000)

(Table 3). In two studies, a significantly better effect was noted in

the ECTR group for at least one of the outcome measures (Atroshi

2006; Trumble 2002) (Table 3).

Eight studies addressed long-term results on symptoms and

no significant differences between the groups were found (

Dumontier 1995; Eichhorn 2003; Erdmann 1994; Ferdinand

2002; MacDermid 2003; Stark 1996; Trumble 2002) except in

one study (Atroshi 2006) in which there was a significant differ-

ence in mean pain scores (scale 0 to 100) after 12 months in favour

of ECTR (mean difference (MD) -5.8, 95% CI -13.3 to -1.7).

Meta-analysis was possible with three studies (Atroshi 2006;

Hoefnagels 1997; Trumble 2002) that presented the symptom

severity score and the functional status score of Levine (Levine

1993) after three months. ECTR resulted in a lower symptom

severity score (MD -0.2; 95% CI -0.5 to 0.2) (see Comparison 01,

Outcome 02) and a lower functional status score (MD -0.2; 95%

CI -0.6 to 0.2) (see Comparison 01, Outcome 03). These differ-

ences were very small and in both meta-analyses there was large

heterogeneity with an I2 of approximately 90%, possibly due to

the influence of one study (Trumble 2002). Two studies addressed

the respective scores after one year (Atroshi 2006; Trumble 2002),

resulting in MDs approaching zero (see Comparison 01, Outcome

04 and Outcome 05).

Fourteen studies reported results (expressed in many different for-

mats) regarding return to work or ADL. Eight of those (Agee 1992;

Atroshi 2006; Benedetti 1996 and Sennwald 1995; Brown 1993;

Erdmann 1994; Saw 2003; Stark 1996; Trumble 2002) concluded

that patients returned to work or ADL earlier after ECTR (Table

3), whereas one study found the opposite (Dumontier 1995).

Five studies (Foucher 1993; Hoefnagels 1997; Jacobsen 1996;

MacDermid 2003; Westphal 2000) found no significant differ-

ence. Overall, the mean difference in return to work ranged from

zero to 25 days in favour of ECTR. Meta-analysis was possible

for three studies (Atroshi 2006; Jacobsen 1996; Saw 2003). The

weighted mean difference in time to return to work was -6 days

(95% CI -9 to -3) in favour of ECTR (see Comparison 01, Out-

come 06).

All studies comparing ECTR with OCTR reported complications

in both groups, but no major complications resulting in perma-

nent damage or major impairments were described (Table 3). It

seems that ECTR gives more transient nerve problems (for ex-

ample neurapraxia, numbness, paraesthesiae) and OCTR more

wound problems (for example infection, hypertrophic scarring,

scar tenderness). In a few cases, ECTR had to be abandoned and

OCTR was performed instead. In one study (Trumble 2002) two

cases of sympathetic reflex dystrophy were recorded out of 25

hands in the OCTR group. The need for repeated surgery was

assessed in six studies (Agee 1992; Atroshi 2006; Eichhorn 2003;

MacDermid 2003; Saw 2003; Trumble 2002); the relative risk was

1.2 (95% CI 0.5 to 3.1) in favour of OCTR. Repeated surgery

was needed in 12 out of 513 ECTR procedures versus in 5 out of

370 OCTR procedures (see Comparison 01, Outcome 07).

Endoscopic carpal tunnel release versus open release

with a modified incision

Four studies addressed this comparison (Eichhorn 2003;

Mackenzie 2000; Rab 2006; Wong 2003). In one study a signifi-

cant difference in pain score was found after two and four weeks

but not after 8 and 16 weeks or 6 to12 months (Wong 2003).

Another study involving 10 patients with bilateral CTS did not

find a significant difference in pain score, the symptom severity

score and the functional status score of Levine at 12 weeks and 12

months follow-up (Rab 2006). No significant difference between

the groups was observed after at least one year follow-up in another

study (Eichhorn 2003) (Table 4).

No study addressed return to work or ADL.

No complications were reported in two studies (Rab 2006; Wong

2003) and one study reported one instance of pillar pain in each

group (Mackenzie 2000). Pillar pain is pain at the so-called “pil-

lars”, the origins of the thenar and hypothenar muscle on either

side of the surgical incision. In one study repeated surgery was

necessary in two of 128 ECTR patients (1.5%) and in six of 65

patients treated with modified OCTR (9%; relative risk (RR) 0.2,

95% CI 0.04 to 0.8) (Eichhorn 2003).

Open carpal tunnel release: modified versus standard
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incision

Six studies compared OCTR using a modified incision versus

OCTR with a standard incision (Brüser 1999 and Richter 1996;

Citron 1997; Eichhorn 2003; Jugovac 2002; Nakamichi 1997;

Nitzsche 1999). Trivial to minor differences between the groups

were found with regard to relief of symptoms (expressed in many

different non-combinable formats) in the 1.5 to 3 months after

surgery (Brüser 1999 and Richter 1996; Jugovac 2002; Nakamichi

1997) and 0.5 to 2 years after surgery (Citron 1997; Eichhorn

2003; Nakamichi 1997) (Table 5).

Two studies examined the time to return to work. One study

found a significant earlier return to work in favour of the short

incision group (Jugovac 2002) whereas the other study did not find

a significant difference in effect between the two types of incisions

(Brüser 1999 and Richter 1996).

No major complications (resulting in permanent damage or ma-

jor impairments) were reported (Table 5). The standard incision

resulted in slightly more scar pain or tenderness compared to the

modified incision in three studies (Citron 1997; Jugovac 2002;

Nakamichi 1997), but this was not confirmed in a fourth study

(Brüser 1999 and Richter 1996). In one study two instances of

wound infection were reported in the standard OCTR group; re-

peated surgery was necessary in six of 65 patients treated with

modified OCTR (9%) and in three of 60 patients with standard

OCTR (5%; RR 1.8, 95% CI 0.5 to 7.1) (Eichhorn 2003).

Open carpal tunnel release: with or without

lengthening of the flexor retinaculum

One excellent study that fulfilled all methodological criteria was

identified (Dias 2004). After 12 weeks and (on average) 26 weeks,

no significant differences in symptom severity score and functional

status score were found (Table 6). Return to work was not assessed

because only patients with bilateral involvement were included.

No complications were reported.

Open carpal tunnel release: mini open technique

assisted by the Knifelight instrument versus standard

OCTR or OCTR with mini incision

Three studies compared OCTR through a mini incision as-

sisted by the Knifelight instrument with either standard OCTR

(Bhattacharya 2004; Helm 2003) or with OCTR using limited

open incision (Cellocco 2005). In two studies the follow-up mea-

surement after six weeks revealed no significant difference in

the proportion of effectively treated patients between the groups

(Bhattacharya 2004; Helm 2003) (see Comparison 04, Outcome

01). One study found a significant difference in the symptom

severity score and the functional status score of Levine after a mean

follow-up period of 19 (range 12 to 28) months, in favour of the

Knifelight instrument; but at a mean follow-up of 30 (range 24

to 42) months no significant differences were observed (Cellocco

2005) (Table 7).

In two studies patients treated with the Knifelight instrument

returned to work significantly earlier (eight to nine days) than the

standard OCTR group (Cellocco 2005; Helm 2003), but in one

study no difference was observed (Bhattacharya 2004) (Table 7).

In one study the following complications were reported: sympa-

thetic reflex dystrophy (1), superficial wound infection (1), pro-

cedure replaced by standard OCTR (2) in the Knifelight group

(39 patients); and pillar pain (4) and partial wound dehiscence

(1) in the standard OCTR group (43 patients) (Helm 2003). We

suspect that the two patients in whom the procedure could not be

performed with the Knifelight instrument, were analysed in the

standard OCTR group. Significantly, less scar tenderness was ob-

served in the Knifelight group in one study (Bhattacharya 2004).

In one study recurrent disease occurred more often in the Knife-

light group (5%) compared to the limited open incision OCTR

group (< 1%) (Cellocco 2005).

Open carpal tunnel release: with or without internal

neurolysis

In the three studies that evaluated OCTR with or without internal

neurolysis, no or trivial differences between the procedures were

found with respect to improving CTS symptoms after three to four

weeks (Holmgren 1985) and after three months (Lowry 1988)

(Table 8). Similar long-term results were found (Holmgren 1987;

Mackinnon 1991). No study addressed return to work or ADL.

One study reported a similar number of complications in both

groups (Lowry 1988); one study merely stated that there were no

complications ascribable to internal neurolysis (Holmgren 1985;

Holmgren 1987) and the other study provided no information on

complications (Mackinnon 1991). Pooling was not possible due

to the use of different outcome measures or different scales.
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Open carpal tunnel release: with or without

epineurotomy

Only one study was identified (Leinberry 1997). The follow-up

measurement after one year revealed no significant difference (56%

versus 60%); Table 9) in the proportion of patients with complete

relief of symptoms between the groups. No short-term results or

data regarding complications were presented and return to work

was not assessed.

Open carpal tunnel release: with or without

tenosynovectomy

One study was identified (Shum 2002). The follow-up measure-

ment after one year revealed no significant differences in symptom

severity score and functional status score (Table 10). No short-

term results were presented and return to work was not assessed.

No complications were observed.

D I S C U S S I O N

As we revised this previously published systematic review (

Gerritsen 2001) for publication in The Cochrane Library, not all

the usual policies of the Cochrane Neuromuscular Disease Review

Group were followed. We did not try to collect unpublished data

or contact the original authors for information. For the updates,

however, we did not apply a language restriction (unlike in the

first version of our review).

The major limitation of this review was the limited availability of

well-presented, sufficiently homogeneous results. Not withstand-

ing the fact that many patients were treated in an RCT that ad-

dressed the effect of some form of CTS treatment, formal meta-

analysis could only be performed for a few studies and outcomes.

We cannot exclude that these meta-analyses will be biased, due to

possible selective presentation of the outcomes. This impeded the

formulation of sound conclusions regarding the optimal treatment

option for CTS. Therefore, we present the results of this system-

atic review in a predominantly qualitative way. For future research,

we strongly agree with the recommendations made by others for

developing consensus on a core set of outcomes to be addressed in

RCTs regarding CTS (Gerritsen 2002; Jerosch-Herold 2006).

This review included 33 randomised controlled trials comparing

standard OCTR with various alternative surgical procedures for

the treatment of CTS. Ten of the 33 trials included in this update

were new trials.

The methodological quality of the included studies was assessed

by the use of a list of criteria consisting of nine items pertaining to

internal validity. Included in the list were criteria for concealment

of allocation and double blinding which are regarded as being most

important in reducing bias (Schulz 1995). With few exceptions,

the methodological quality of the RCTs was fair to good and 17

of the 33 studies fulfilled at least five of the criteria for internal

validity. The application of allocation concealment, however, was

mentioned explicitly in only seven trials.

When dealing with patients with bilateral involvement the statis-

tical analysis is quite a challenge. Two problems may arise when

considering hands instead of patients: violation of statistical as-

sumptions and unit of analysis errors. Common statistical meth-

ods assume independency of observations. The observations in

both hands of patients with bilateral CTS, however, are not inde-

pendent. When the assumption of independency is violated the

standard error of the effect estimate will be underestimated, result-

ing in a greater chance of a type I error and too narrow confidence

intervals. Among the statistical methods that can address such

dependent observations, are methods for repeated measurements

(included matched analyses) and generalised estimating equations.

These specialised statistical methods must be applied for outcomes

where it makes sense for each hand to be assessed separately, such

as for improvement of CTS-specific symptoms, complications and

side-effects. Unit of analysis errors can be made when addressing

outcomes such as overall improvement and time to return to work.

For these outcomes it does not make sense to refer the result to

one hand or the other. In that instance ’patients’ should be the

units of analysis. When ’hands’ are chosen, as (wrong) units of

analysis, the sample size will be inflated artificially which results

in an erroneously small standard error of the effect estimate and

thus too narrow a confidence interval.
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In our systematic review, hands were the units of analysis (in-

stead of patients) in 13 studies (Agee 1992; Brown 1993; Cellocco

2005; Erdmann 1994; Foucher 1993; Jacobsen 1996; Leinberry

1997; Lowry 1988; Mackenzie 2000; Mackinnon 1991; Saw

2003; Shum 2002; Trumble 2002). In three of these studies the

number of patients with bilateral CTS was small (Foucher 1993;

Mackinnon 1991; Shum 2002) so no major effect was to be ex-

pected as a result of applying the wrong unit of analysis. In ten

studies, however, the percentage of patients with bilateral CTS

ranged from 10 to 48% (Agee 1992; Brown 1993; Cellocco 2005;

Erdmann 1994; Jacobsen 1996; Leinberry 1997; Lowry 1988;

Mackenzie 2000; Saw 2003; Trumble 2002), which may have led

to the above-mentioned problems with the analysis.

In six studies a matched design was applied among patients with

bilateral CTS (Bhattacharya 2004; Dias 2004; Ferdinand 2002;

Rab 2006; Stark 1996; Wong 2003). Four studies applied a sta-

tistical analysis that accounted for the dependency between both

hands of the same patient (Bhattacharya 2004; Dias 2004; Rab

2006; Wong 2003) but in two studies the type of analysis was

not clear (Ferdinand 2002; Stark 1996). In three of these studies

(Dias 2004; Ferdinand 2002; Wong 2003) ECTR was randomly

allocated to one of both hands and the other hand was treated with

OCTR in the same session. In the other three studies a time lag

was present between the two operations, ranging from six weeks

to six months (Bhattacharya 2004; Rab 2006; Stark 1996), which

seems to have been ignored in the analysis.

In the 16 studies with considerable bilateral involvement it was

very difficult (if not impossible) to assess an unbiased effect regard-

ing outcomes such as return to work. For example, in the study

of Brown and colleagues (Brown 1993) patients returned to work

earlier after ECTR. It was not clear how previous surgery in the

contralateral hand affected the return to work when surgery was

done in the remaining hand. An additional problem arose in three

patients where both hands underwent simultaneous release of the

carpal tunnel. It was not entirely clear from the report if these

hands were included in the analysis (and how). A similar problem

occurred in the study of Erdmann (Erdmann 1994). Information

was presented on the days for return to work in a group of 46

patients. However, 55 hands were operated on in this group and

it was not clear from the report if the days for return to work were

given for patients or for hands. Agee and colleagues (Agee 1992)

tackled the unit-of-analysis problem by presenting the results re-

garding return to work only for patients who had been treated

unilaterally. The results of the studies could be re-analysed by the

use of statistical methods that address the dependency of the data.

Because the required data for such analyses were generally not

presented in the original publications, cooperation of the original

authors in providing the necessary information would be needed.

Despite the identification of 10 new studies, none of the existing

alternatives to standard OCTR (ECTR; OCTR with a modified

type of incision; lengthening of the flexor retinaculum; additional

internal neurolysis, epineurotomy or tenosynovectomy; or carpal

tunnel release assisted by an operating device) seemed to offer

better relief from CTS symptoms in either the short term or the

long term. Possible advantages of ECTR would be earlier return

to work or ADL and fewer wound problems, whereas possible

disadvantages may be higher complication rates and costs. In this

update a meta-analysis of the average number of days to return to

work was six days lower in favour of ECTR.

Until now, overall complication rates seemed to be small and sim-

ilar for ECTR and OCTR (Boeckstyns 1999). This finding was

confirmed in a recent review that found major complications (de-

fined as structural damage to nerves, arteries or tendons) in only

42 of 22,327 (0.19%) endoscopic carpal tunnel releases and in

28 of 5,669 (0.49%) open releases (Benson 2006). In our review

we found a (non-significant) excess in the need for repeat surgery

after ECTR. It should be noted that although the complication

rates after ECTR may be similar or less, many problematic cases

of CTS are generally excluded from ECTR, for example patients

needing an adjuvant procedure (such as synovectomy in the case of

inflammatory arthritis), and patients with space-occupying lesions

or with stiff (arthritic) wrists (Einhorn 1996; Erdmann 1994).

In 1999, a cost-effectiveness study concluded that the two tech-

niques had similar total costs but that ECTR was more costly if the

difference between the techniques in mean time to return to work

was less than 21 days (Vasen 1999). Among the studies comparing

ECTR with other procedures two reported a difference of more

than 21 days (Agee 1992; Erdmann 1994), whereas our meta-

analysis resulted in an average of six days.

In one of the studies included in this review ECTR turned out to

be more cost-effective in employed patients but not in the non-

employed (Saw 2003). Finally, in a randomised controlled trial

of 194 CTS patients comparing minimally invasive carpal tunnel

release with OCTR treatment costs were estimated from resource

use and hospital financial data (Lorgelly 2005). Minimally invasive

carpal tunnel decompression turned out to be more effective but

more costly. The authors concluded that the additional expense

for such a small improvement in function and no improvement

in symptoms would not be regarded as value-for-money.

A U T H O R S ’ C O N C L U S I O N S
Implications for practice

There is no strong evidence supporting the need for replacement

of standard OCTR by existing alternative surgical procedures for

the treatment of CTS. The decision to apply ECTR instead of

OCTR seems to be merely guided by the surgeon’s and patient’s

preferences.

Implications for research

With respect to ECTR compared to OCTR, the collection of
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missing data from the original authors should be pursued in order

to enable meta-analysis of results. If possible, an individual patient

data meta-analysis should be undertaken.

There is no need for new RCTs comparing OCTR plus existing

additional procedures or existing alternative incisions with OCTR

alone for the treatment of CTS.

Future research into interventions for CTS should use standardised

outcome measures to enable results from various studies to be

combined. In addition, a correct unit of analysis should be chosen

(patients instead of hands) or adequate statistical methods should

be applied which are able to deal with the dependency between

the two hands of the same patient.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Agee 1992

Methods RCT

Participants Electrophysiologically confirmed CTS, idiopathic CTS, 25 of 122 patients treated bilaterally (147 proce-

dures)

Interventions (1) ECTR

one-portal Agee technique (82 patients).

(2) OCTR (65 patients).

Outcomes Symptoms (not specified).

Return to work/ADL.

Complications.

Notes After the start of the study, randomisation of patients with bilateral CTS was discarded because patients

who were randomised to ECTR refused to undergo OCTR as a second procedure. These 25 patients have

been omitted from further analysis

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Atroshi 2006

Methods RCT

Participants Employed participants only. Mean age 44 (25 to 59) years. 75% female. Mean duration of symptoms 36

(3 to 240) months. Electrophysiologically confirmed CTS, idiopathic CTS. Patients with CTS symptoms

of the contralateral hand not relieved by a splint were excluded

Interventions (1) ECTR: two-portal extrabursal Chow technique (65 patients).

(2) OCTR (63 patients).

Outcomes Severity of postoperative pain and limitations.

Symptom severity score.

Functional status score.

Length of work absence.

SF-12 physical health score.

Changes in hand sensation and strength.

Notes

Risk of bias
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Atroshi 2006 (Continued)

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Benedetti 1996

Methods RCT

Participants Mean age 53 years. 79% female. Mean duration of symptoms 9 months. Electrophysiologically confirmed

CTS, idiopathic CTS

Interventions (1) ECTR: one-portal Agee technique (23 patients).

(2) OCTR (22 patients).

Outcomes Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Bhattacharya 2004

Methods RCT; matched design in patients with bilateral CTS. The hand with the most severe symptoms was

randomly allocated to one of the procedures; after six weeks the other hand was treated with the other

procedure

Participants Mean age 48 years. 72% female. Mean duration of symptoms 24 months. Clinical CTS. All patients

treated bilaterally

Interventions (1) Mini open technique with Knifelight instrument (32 patients/hands).

(2) OCTR (32 patients/hands).

Outcomes Symptom relief.

Scar tenderness.

Grip strength.

Return to work.

Notes

Risk of bias
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Bhattacharya 2004 (Continued)

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Brown 1993

Methods RCT

Participants Mean age 56 years. 68% female. Mean duration of symptoms 24 months. Electrophysiologically confirmed

CTS, idiopathic CTS. 24 of 145 patients treated bilaterally

Interventions (1) ECTR: two-portal extrabursal Chow technique (84 hands).

(2) OCTR (85 hands).

Outcomes Improvement in symptoms (paraesthesiae, numbness).

Return to work/ADL.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

Brüser 1999

Methods RCT

Participants Mean age 54 years. 78% female. Mean duration of symptoms 41 months. Electrophysiologically confirmed

CTS, idiopathic CTS

Interventions (1) OCTR with a short incision (2.5 cm) (38 patients).

(2) OCTR with a long incision (4.5 cm, occasionally with epineurotomy) (42 patients)

Outcomes Nocturnal discomfort.

Numbness.

Paraesthesiae.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description
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Brüser 1999 (Continued)

Allocation concealment? Unclear B - Unclear

Cellocco 2005

Methods RCT

Participants Mean age 59 (29 to 85) and 60 (29 to 82) years. 73% female. Mean duration of symptoms 6.3 (2 to 15)

and 7.7 (3 to 14) months. Electrophysiologically confirmed CTS. 20% treated bilaterally

Interventions (1) Mini open technique with Knifelight instrument (82 patients, 99 hands).

(2) OCTR with short incision (103 patients, 123 hands).

Outcomes Symptom severity score.

Functional status score.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Citron 1997

Methods RCT

Participants Mean age 52 years. 83% female, clinical CTS, both idiopathic and secondary CTS

Interventions (1) OCTR with an ulnar L incision (23 patients).

(2) OCTR (27 patients).

Outcomes Pain at rest.

Numbness.

Paraesthesiae (day and night).

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Dias 2004

Methods RCT; matched design in patients with bilateral CTS. Lengthening of the flexor retinaculum was randomly

allocated to one hand; the other was treated with OCTR in the same session

Participants Mean age 56 (23 to 84) years. 73% female. Electrophysiologically confirmed CTS, both idiopathic and

secondary CTS. All patients treated bilaterally

Interventions (1) OCTR with lengthening of the flexor retinaculum (26 hands).

(2) OCTR (26 hands).

Outcomes Symptom severity score.

Functional status score.

Grip and pinch strength.

Scar tenderness.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Dumontier 1995

Methods RCT

Participants Mean age 52 years. 89% female, idiopathic CTS.

Interventions (1) ECTR: two-portal extrabursal Chow technique (60 patients).

(2) OCTR (43 patients).

Outcomes Pain.

Paraesthesiae.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? No C - Inadequate

19Surgical treatment options for carpal tunnel syndrome (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Eichhorn 2003

Methods RCT with 3 treatment groups. Patients allocated to ECTR but undergoing OCTR were excluded from

the study

Participants Electrophysiologically confirmed CTS. 11% treated bilaterally

Interventions (1) ECTR: two-portal extrabursal Chow technique (110 patients, 125 hands).

(2) OCTR (54 patients, 60 hands).

(3) OCTR with modified incision (63 patients, 65 hands).

Outcomes Overall improvement.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Erdmann 1994

Methods RCT

Participants Mean age 53 years. 73% female. Mean duration of symptoms 24 months. Electrophysiologically confirmed

CTS, both idiopathic and secondary CTS. 34 out of 71 patients treated bilaterally (25 patients 1 hand

ECTR, 1 hand OCTR simultaneously)

Interventions (1) ECTR: two-portal extrabursal Chow technique (53 hands).

(2) OCTR (52 hands).

Outcomes Pain.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Ferdinand 2002

Methods RCT; matched design in patients with bilateral CTS. ECTR was randomly allocated to one hand; the

other hand was treated with OCTR in the same session

Participants Mean age 55 (13) years. 80% female. Electrophysiologically confirmed CTS, idiopathic CTS

Interventions (1) ECTR

one-portal Agee technique (25 hands).

(2) OCTR (25 hands).

Outcomes Patient’s satisfaction.

Pain.

Functional status (Jebson).

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Foucher 1993

Methods RCT with 4 treatment groups

Participants Clinical CTS, 2 out of 249 patients treated bilaterally.

Interventions (1) ECTR: one-portal Agee technique (54 hands).

(2) OCTR (69 hands).

(3) OCTR with anterior ligamentoplasty type I (59 hands).

(4) OCTR with anterior ligamentoplasty type II (69 hands).

Outcomes Pain.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Helm 2003

Methods RCT

Participants Mean age 54 (35 to 87) and 52 (29 to 77) years. 61% female. Mean duration of symptoms 31 (4 to 120)

and 36 (10 to 240) months

Interventions (1) Mini open technique with Knifelight instrument (39 patients).

(2) OCTR (43 patients).

Outcomes CTS symptoms.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Hoefnagels 1997

Methods RCT

Participants Mean age 51 years. 74% female. Mean duration of symptoms 21 months. Electrophysiologically confirmed

CTS

Interventions (1) ECTR: one-portal Agee technique (87 patients).

(2) OCTR (91 patients).

Outcomes Symptom severity score.

Functional status score.

Satisfaction with result.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Holmgren 1985

Methods RCT

Participants Mean age 50 years. 69% female. Electrophysiologically confirmed CTS

Interventions (1) OCTR with internal neurolysis.

(2) OCTR

(the number of patients of each treatment group was not mentioned)

Outcomes Pain.

Paraesthesiae.

Hypoaesthesiae. Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Holmgren 1987

Methods See Holmgren 1985

Participants

Interventions

Outcomes

Notes Long-term follow-up of previously published trial.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Jacobsen 1996

Methods RCT

Participants Mean age 46 years. 72% female. Electrophysiologically confirmed CTS, idiopathic CTS. 3 out of 29

patients treated bilaterally

Interventions (1) ECTR: two-portal transbursal Chow technique (16 hands).

(2) OCTR (16 hands).
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Jacobsen 1996 (Continued)

Outcomes Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Jugovac 2002

Methods RCT

Participants Mean age 59 (9) and 53 (10) years. 75% female. Electrophysiologically confirmed CTS, traumatic CTS

excluded. No patients with bilateral CTS

Interventions (1) OCTR with limited incision (36 patients).

(2) OCTR (36 patients).

Outcomes Symptom relief.

Return to work or ADL.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Leinberry 1997

Methods RCT

Participants Mean age 65 years. 59% female, mean duration of symptoms 32 months. Electrophysiologically confirmed

CTS, both idiopathic and secondary CTS. 6 out of 44 patients treated bilaterally

Interventions (1) OCTR with epineurotomy (25 hands).

(2) OCTR (25 hands).

Outcomes Symptoms (not specified).

Complications.

Notes
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Leinberry 1997 (Continued)

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Lowry 1988

Methods RCT

Participants Electrophysiologically confirmed CTS, severe CTS. 9 out of 41 patients treated bilaterally

Interventions (1) OCTR with internal neurolysis (25 hands).

(2) OCTR (25 hands).

Outcomes Clinical response.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

MacDermid 2003

Methods RCT

Participants Mean age 45 to 53 years. 68% female. Electrophysiologically confirmed CTS

Interventions (1) ECTR: two-portal transbursal Chow technique (91 patients).

(2) OCTR (32 patients).

Outcomes Symptom severity scale.

Pain.

Functional status.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description
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MacDermid 2003 (Continued)

Allocation concealment? Unclear B - Unclear

Mackenzie 2000

Methods RCT. Initial no. of patients not presented: only patients with complete follow-up were included

Participants 0% female. Electrophysiologically confirmed CTS, idiopathic CTS. 10 out of 26 patients treated bilaterally

Interventions (1) ECTR

one-portal Agee technique (22 hands).

(2) OCTR with short incision (14 hands).

Outcomes Severity of symptoms.

Functional status.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Mackinnon 1991

Methods RCT

Participants Mean age 59 years. 81% female. Clinical CTS, idiopathic CTS. 4 out of 59 patients treated bilaterally

Interventions (1) OCTR with internal neurolysis (29 patients/31 hands).

(2) OCTR (30 patients/32 hands).

Outcomes Nocturnal discomfort.

Response to treatment.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate
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Nakamichi 1997

Methods RCT

Participants Mean age 58 years. All female.

Electrophysiologically confirmed CTS, idiopathic CTS.

Interventions (1) OCTR with short incision 1.0 to 1.5 cm with ultrasonographic assistance (50 patients).

(2) OCTR (53 patients).

Outcomes Overall improvement.

Numbness and paraesthesiae.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Nitzsche 1999

Methods RCT

Participants Details not reported.

Interventions (1) OCTR with 2 short incisions and epineurotomy (50 patients).

(2) OCTR with epineurotomy (50 patients).

Outcomes Details not reported.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Rab 2006

Methods RCT; matched design in patients with bilateral CTS. The first hand was randomly allocated to one

procedure; after at least 6 months, the other hand underwent the alternative procedure

Participants Mean age 56 (8) years. 40% female. Electrophysiologically confirmed CTS, idiopathic CTS. All patients

treated bilaterally
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Rab 2006 (Continued)

Interventions (1) ECTR: two-portal Chow technique (10 hands).

(2) OCTR with 2 mini incisions (10 hands).

Outcomes Pain (VAS).

Symptom severity score.

Functional status score.

Grip, pinch and key grip strength.

Two-point discrimination.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Richter 1996

Methods See Brüser 1999

Participants

Interventions

Outcomes

Notes Double publication.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Saw 2003

Methods RCT; patients with bilateral CTS (n = 27; 22%) had their releases sequentially with the more affected

hand first. Once these patients felt that they could use the

operated hand normally they underwent the second procedure (shortest interval between the two

procedures 7 months).

Participants Mean age 54 (15) and 50 (15) years. 73% female. Clinical CTS, idiopathic CTS

Interventions (1) ECTR: one-portal Agee technique (74 hands).

(2) OCTR (76 hands).
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Saw 2003 (Continued)

Outcomes Symptom severity score.

Functional status score.

Grip strength.

Sick leave.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Sennwald 1995

Methods See Benedetti 1996

Participants

Interventions

Outcomes

Notes Double publication.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Shum 2002

Methods RCT

Participants Mean age 58 (16 to 97) years. 83% female. Electrophysiologically confirmed CTS, idiopathic CTS. 23%

bilateral involvement

Interventions (1) OCTR with

tenosynovectomy.

(2) OCTR

(the number of patients of each treatment group was not mentioned)

Outcomes Symptom severity score.

Functional status score.

Complications.
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Shum 2002 (Continued)

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Stark 1996

Methods RCT; matched design in patients with bilateral CTS. The first hand of 20 patients with bilateral CTS

was randomised to one of the treatments; after recovery the other hand was treated with the alternative

procedure

Participants Mean age 53 years. 55% female. Mean duration of symptoms 29 months, 15 patients with electrophysi-

ologically confirmed CTS, 5 patients clinical CTS, idiopathic CTS, all 20 patients treated bilaterally

Interventions (1) ECTR: one-portal Agee technique (20 hands).

(2) OCTR (20 hands).

Outcomes Pain.

Paraesthesiae.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Trumble 2002

Methods RCT

Participants Mean age 56 (24 to 74) years. 65% female. Mean duration of symptoms 32 (4 to 132) months. Electro-

physiologically confirmed CTS, idiopathic CTS, 45 of 147 patients treated bilaterally

Interventions (1) ECTR: one-portal Agee technique (75 patients, 97 hands).

(2) OCTR (72 patients, 95 hands).

Outcomes Patient’s satisfaction score.

Symptom severity score.

Functional status score.

Complications.
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Trumble 2002 (Continued)

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Westphal 2000

Methods RCT

Participants Idiopathic CTS.

Interventions (1) ECTR: one-portal technique (45 patients).

(2) OCTR (35 patients).

Outcomes CTS-complaints.

Functional status.

Return to work.

Complications.

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Wong 2003

Methods RCT; matched design in patients with bilateral CTS. The dominant hand was randomly allocated to one

of the procedures; the other was treated with the alternative procedure in the same session

Participants Mean age 47 (35 to 73) years. 93% female. Mean duration of symptoms 50 (42) and 60 (43) months.

Electrophysiologically confirmed CTS, idiopathic CTS. All patients treated bilaterally

Interventions (1) ECTR: two-portal Chow technique (30 patients/hands).

(2) OCTR with limited incision (30 patients/hands).

Outcomes Overall measure of improvement.

(Pillar) pain (VAS).

Presence of hypoesthesias or paresthesias.

Weakness of m. abductor pollicis brevis.

Complications.
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Wong 2003 (Continued)

Notes

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Borisch 2003 No adequate randomisation. Patients were allocated according to odd or even year of birth

Foulkes 1994 No adequate randomisation. Patients were allocated according to odd or even birth month

Leger 2000 Cost analysis only. No clinical results.

Padua 2003 RCT addressing the application of corticosteroid irrigation during OCTR versus OCTR alone

Schäfer 1996 No adequate randomisation. Patients were allocated according to odd or even day of the week
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D A T A A N D A N A L Y S E S

Comparison 1. Endoscopic versus open carpal tunnel release

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall improvement in 3

months or less

1 169 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.97, 1.05]

2 Symptom severity score (Levine)

in 3 months or less

3 451 Mean Difference (IV, Random, 95% CI) -0.17 [-0.53, 0.20]

3 Functional status score (Levine)

in 3 months or less

3 451 Mean Difference (IV, Random, 95% CI) -0.22 [-0.60, 0.16]

4 Symptom severity score (Levine)

after 3 months

2 275 Mean Difference (IV, Fixed, 95% CI) Not estimable

5 Functional status score (Levine)

after 3 months

2 275 Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.06, 0.22]

6 Return to work or ADL (in days) 3 294 Mean Difference (IV, Fixed, 95% CI) -6.08 [-9.13, -3.03]

7 Complications: need for repeated

surgery

6 883 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [0.50, 3.07]

Comparison 2. Endoscopic versus modified open carpal tunnel release

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Complications: need for repeated

surgery

1 193 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.04, 0.82]

Comparison 3. Open carpal tunnel release: modified versus standard incision

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall improvement in 3

months or less

1 72 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.83, 1.20]

2 Complications: need for repeated

surgery

1 125 Risk Ratio (M-H, Fixed, 95% CI) 1.85 [0.48, 7.06]
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Comparison 4. Open carpal tunnel release with versus without Knifelight instrument

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall improvement in 3

months or less (OR)

2 OR (Random, 95% CI) 0.76 [0.14, 4.28]

Comparison 5. Open carpal tunnel release with versus without internal neurolysis

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall improvement in 3

months or less

1 47 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.68, 1.54]

2 Overall improvement after 3

months

1 63 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.74, 1.14]

Comparison 6. Open carpal tunnel release with versus without epineurotomy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall improvement after 3

months

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.58, 1.50]

Comparison 7. Open carpal tunnel release with versus without tenosynovectomy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Symptom severity score (Levine)

after 3 months

1 88 Mean Difference (IV, Fixed, 95% CI) Not estimable

2 Functional status score (Levine)

after 3 months

1 88 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.18, 0.38]
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A D D I T I O N A L T A B L E S

Table 1. Criteria list for the assessment of methodological quality of included studies

Item ID Description Implementation

Patient selection NOTE: All criteria were scored yes (+), no (-) or

don’t know (?)

b1 Was an adequate method of randomisation applied? A random (unpredictable) allocation sequence must

have been applied. Methods of allocation using date

of birth, date of admission, hospital numbers, or

alternation are not considered to be appropriate

b2 Was the treatment allocation concealed? Allocation should have been performed by an in-

dependent person who is not responsible for deter-

mining eligibility for inclusion. This person has no

information about the patients included in the trial

and has no influence on the allocation sequence or

the decision about eligibility for inclusion

c Were the groups similar at baseline with regard to

the most important prognostic indicators?

Groups must be similar at baseline with regard to

at least three of the four prognostic indicators of

age, sex, duration of symptoms and value of main

outcome measure(s)

Interventions

e Were co-interventions avoided or similar for all

groups?

Co-interventions should either have been avoided in

the trial design or be similar in the groups

f Were the patients blinded for the intervention? Adequate information about blinding must have

been provided.

Outcome measurement

g Was the outcome assessor blinded to the interven-

tion?

Adequate information about blinding must have

been provided.

j Was the drop-out/loss to follow-up rate described

and acceptable?

Included patients who did not complete the follow-

up period or were not included in the analysis, must

have been described. If the percentage of drop-outs

and loss to follow-up is < 20% for short-term follow-

up and < 30% for long-term follow-up, and loss to

follow-up does not lead to substantial bias, a ’+’ is

scored. (N.B. these percentages are arbitrary and not

supported by empirical evidence)

l Was the timing of the outcome assessment similar

for all groups?

Timing of outcome assessment should have been

started from the moment of treatment allocation and

be identical for all intervention groups and for all
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Table 1. Criteria list for the assessment of methodological quality of included studies (Continued)

important outcome assessments

Statistics

n Did the analysis include an intention-to-treat anal-

ysis?

For all randomised patients, the most important mo-

ments of effect measurement should have been re-

ported/analysed (minus missing values), irrespective

of non-compliance and co-interventions

Table 2. Internal validity scores (b1, b2, c, e, f, g, j, l, n)

Reference b1 b2 c e f g j l n

Adequate

randomi-

sation

Ade-

quate allo-

cation con-

cealment

Groups

similar at

baseline

Co-inter-

ventions

similar or

avoided

Adequate

patient

blinding

Adequate

assessor

blinding

Dropout

rate

described

and

acceptable

Assess-

ment tim-

ing similar

for all

groups

Intention

to treat

analysis in-

cluded?

ECTR ver-

sus OCTR

Agee 1992 - ? ? ? n/a ? ? + ?

Atroshi

2006

+ + + + n/a - + + +

Benedetti

1996 +

Sennwald

1995

+ + + + n/a ? + + -

Brown

1993

+ - + + n/a + + + +

Dumon-

tier 1995

+ - ? + n/a ? - + -

Eichhorn

2003

? ? ? ? n/a ? ? ? -

Erdmann

1994

+ ? + ? n/a ? ? + +

Ferdinand

2002

+ ? ? + n/a + + + ?
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Table 2. Internal validity scores (b1, b2, c, e, f, g, j, l, n) (Continued)

Foucher

1993

? ? ? ? n/a ? ? + ?

Hoef-

nagels

1997

? ? + + n/a ? + + -

Jacobsen

1996

? ? + + n/a - + + +

Macder-

mid 2003

? ? + ? n/a + ? + ?

Saw 2003 + + + + n/a + + + +

Stark 1996 ? ? ? + n/a ? + + +

Trumble

2002

+ ? + + n/a + + + ?

Westphal

2000

? ? + ? n/a ? ? + ?

ECTR ver-

sus OCTR

with mod-

ified inci-

sion

Eichhorn

2003

? ? ? ? n/a ? ? ? -

Mackenzie

2000

? ? ? + n/a ? ? + -

Rab 2006 + ? + + n/a ? + + +

Wong

2003

+ ? + + n/a ? + + ?

OCTR:

mod-

ified versus

standard

incision

Brüser

1999

+ Richter

1996

+ ? + - n/a ? + + +
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Table 2. Internal validity scores (b1, b2, c, e, f, g, j, l, n) (Continued)

Citron

1997

? ? + ? n/a ? + + +

Eichhorn

2003

? ? ? ? n/a ? ? ? -

Jugovac

2002

+ + ? ? n/a + + + +

Nakamichi

1997

+ ? ? + n/a + + + +

Nitzsche

1999

? ? ? ? n/a ? + ? ?

OCTR

ver-

sus OCTR

with

lengthen-

ing of the

flexor reti-

naculum

Dias 2004 + + + + + + + + +

OCTR

with

Knifelight

ver-

sus OCTR

alone

Bhat-

tacharya

2004

+ + + + n/a - ? + -

Helm

2003

+ ? + ? n/a - + + -

OCTR

with

Knifelight

ver-

sus OCTR

with

limited in-

cision
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Table 2. Internal validity scores (b1, b2, c, e, f, g, j, l, n) (Continued)

Cellocco

2005

???? ? + + n/a ? ? - ?

OCTR

with inter-

nal neurol-

ysis ver-

sus OCTR

alone

Holm-

gren 1985

+ Holm-

gren 1987

? ? ? + ? ? + + +

Lowry

1988

+ ? ? + + + + + -

Mackin-

non 1991

+ + + + + + + + ?

OCTR

with

epineuro-

tomy ver-

sus OCTR

alone

Leinberry

1997

+ ? + + ? + + + +

OCTR

with

tenosyn-

ovec-

tomy ver-

sus OCTR

alone

Shum

2002

+ ? ? ? ? ? ? ? ?
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Table 3. Endoscopic versus open carpal tunnel release

Reference Symptoms <= 3

months

Symptoms > 3 months Return to work/ADL Complications

Agee 1992 Results of 97 adequately

randomised patients

with unilateral CTS not

presented separately

Results of 97 adequately

randomised patients

with unilateral CTS not

presented separately

Median 25 (ECTR) and

46.5 (OCTR) days (sig-

nificant difference be-

tween the groups)

ECTR: re-operation

needed with OCTR in 2

of 82 patients; transient

ulnar neurapraxia (2 pa-

tients). OCTR: injury to

deep motor branch of

ulnar nerve (1 patient)

; bowstringing of dig-

ital flexor tendons (1);

wound dehiscence (2)

Atroshi 2006 Mean symptom sever-

ity score (Levine) after

3 months: ECTR 1.5;

OCTR 1.5.

Mean functional sta-

tus score (Levine) after

3 months: ECTR 1.3;

OCTR 1.3.

Difference in mean pain

scores (0-100) after 3

months -13.3 (95%-CI -

21.3 to -5.3) in favour of

ECTR

Mean symptom sever-

ity score (Levine) after

12 months: ECTR 1.4;

OCTR 1.4 (NS).

Mean functional sta-

tus score (Levine) after

12 months: ECTR 1.3;

OCTR 1.2 (NS).

Difference in mean pain

scores (0-100) after 12

months -5.8 (95%-CI -

13.3 to -1.7) in favour of

ECTR

Not on sick leave before

surgery: mean difference

-5 days (95%CI -11.5 to

1.5) in favour of ECTR.

On sick leave before

surgery: mean difference

8 days (95%-CI -62.5

to 78.5) in favour of

OCTR

Repeat surgery: ECTR

2/63 (3%); OCTR 1/65

(2%). No other compli-

cations

Benedetti 1996 and Sen-

nwald 1995

Not assessed. Not assessed. Mean 24 (ECTR) and

42 (OCTR) days (signif-

icant difference between

the groups)

1 conversion to OCTR

and 1 transient neu-

rapraxia after ECTR.

1 painful hypertrophic

scar and 1 reflex sym-

pathetic dystrophy after

OCTR

Brown 1993 Improvement in symp-

toms (paraes-

thesiae, numbness) in

99% (ECTR) and 98%

(OCTR) after 12 weeks

(difference 1% [95%CI -

3 to 5%] )

Not assessed. Median 14 (ECTR) and

28 (OCTR) days (signif-

icant difference between

the groups)

Significantly more scar

tenderness after OCTR

versus ECTR after 12

weeks (no significant dif-

ferences after 3 and 6

weeks). No significant

differences between the

groups in tenderness of

the thenar eminance at 3,

6 and 12 weeks. 1 partial

transection of the super-

ficial palmar arch, 1 dig-
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Table 3. Endoscopic versus open carpal tunnel release (Continued)

ital-nerve contusion, 1

ulnar-nerve neurapraxia

and 1 wound hematoma

after ECTR

Dumontier 1995 Persisting paraes-

thesiae after 3 months:

7% (OCTR) versus 12%

(ECTR). Persisting pain

after 3 months: 43.3%

(OCTR) versus 38.5%

(ECTR)

Paraesthesiae completely

disappeared in all pa-

tients after 6 months.

Persisting pain after 6

months: 28% (OCTR)

versus 25% (ECTR)

Percentage of patients re-

turned to work (OCTR

versus ECTR): 72% ver-

sus 45% after 1 month;

90% versus 72% after 3

months

Transient reflex sympa-

thetic dystrophy in 4 pa-

tients (2 in each group)

Eichhorn 2003 Overall severity score

(scale 1-6) after > 1 year:

OCTR 2.2; ECTR 2.1

Two postoperative infec-

tions after OCTR; none

in the ECTR group.

Recurrences: ECTR 3/

128 (2%), OCTR 4/60

(7%).

Need for re-

peated surgery: ECTR 2/

128 (2%); OCTR 3/60

(5%).

Erdmann 1994 Significantly more im-

provement in carpal tun-

nel pain in favour of

ECTR after 1, 2 and 4

weeks, but no significant

difference between the

groups after 3 months

No significant difference

in carpal tunnel pain be-

tween the groups after 6

and 12 months

Mean 14 (ECTR) and

39 (OCTR) days (only

patients not

simultaneously operated

on both hands) (signifi-

cant difference between

the groups)

1 ulnar nerve paraesthe-

siae and 1 incomplete

release after ECTR. 1

wound infection, 1 scar

tethering and 5 scar hy-

pertrophy after OCTR

Ferdinand 2002 After 12 weeks better en-

doscopic Jebson scores

(75 vs 65).

After 12 months better

endoscopic Jebson scores

(59 vs 48).

Not applicable (all pa-

tients had bilateral CTS)

.

3 conversions to OCTR

after ECTR. 1 per-

sisting wound pain in

each group. 1 persisting

symptoms and 1 super-

ficial nerve injury after

OCTR

Foucher 1993 No data presented. No data presented. No significant differ-

ences in time to return to

work between the groups

(all 17 days)

1 algodystrophy and 2

conversions to OCTR

after ECTR.

Hoefnagels 1997 Mean symptom severity

score after 3 months 1.6

± 0.7 after ECTR; 1.5 ±

0.5 after OCTR (no sig-

Not assessed. Longer than 4 weeks ab-

sence from work in 16%

(ECTR); 13% (OCTR)

(difference 3%, 95%CI -

Significantly less postop-

erative pain after ECTR

versus OCTR after 1

week. 1 conversion to
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Table 3. Endoscopic versus open carpal tunnel release (Continued)

nificant difference) 7 to 14) OCTR, 1 broken knife

left in operation wound

and 1 increased numb-

ness in fingertips after

ECTR

Jacobsen 1996 Not assessed. Not assessed. Mean 17 (ECTR) and

19 (OCTR) days (no

significant difference be-

tween the groups)

3 transient numbness on

the radial side of the

ring finger after ECTR. 1

prolonged wound secre-

tion after OCTR

Macdermid 2003 After 12 weeks no sig-

nificant differences in

pain (McGill) (8 vs 12)

, symptom severity score

(Levine) (1.8 vs 2.0) and

functional status (SF-36)

(47 vs 42)

After a mean of 3.2 years

lower satisfaction scores

after ECTR (85% vs

93%)

No significant differ-

ences (no quantitative

data presented).

No complications re-

ported. Within 4 year in

5% of the ECTR cases

re-operation needed

Saw 2003 Area un-

der the curve analysis of

symptom severity score

(Levine) after 3 months:

ECTR 120 (IQR 21);

OCTR 119 (IQR 19) (P

= 0.70).

Area under the curve

analysis of functional sta-

tus score (Levine) after

3 months: ECTR 109

(IQR 22); OCTR 108

(IQR 24) (P = 0.98)

Mean (SD) days off work

ECTR 18 (11); OCTR

26 (14). Mean difference

-8 (95% CI -13 to -2)

ECTR: 1 transient

numbness index finger, 1

superficial wound infec-

tion, 1 repeat surgery.

OCTR: 1 hyperaesthesia

over scar area, 1 superfi-

cial wound infection, 1

superficial haematoma,

1 persistence of symp-

toms

Stark 1996 (Matched pairs) Pain

completely relieved in

20/20 (ECTR) vs. 15/

20 hands (OCTR) af-

ter 3 months. Persist-

ing paraesthesiae in 1/

20 (ECTR) vs. 1/20

(OCTR) after 3 months

(Matched pairs) Pain

completely relieved in

20/20 (ECTR) vs 19/

20 hands (OCTR) af-

ter 8 months. Persist-

ing paraesthesiae in 1/

20 (ECTR) vs 1/20

(OCTR) after 8 months

Mean 20 (ECTR) versus

30 (OCTR) days (signif-

icant difference between

the groups)

1 subcuta-

neous hematoma and 1

loss of strength and mo-

bility in the wrist after

ECTR. 2 loss of strength

and 1 swollen/stiff fin-

gers after OCTR

Trumble 2002 After 12 weeks better

scores for satisfaction

(4.4 vs 4.0, non-signifi-

cant), symptom severity

(Levine) (1.8 vs 2.5; sig-

nificant) and functional

status (Levine) (1.7 vs

After 12 months no sig-

nificant differences for

satisfaction (4.6 vs 4.5)

, symptom severity score

(Levine) (1.8 vs 1.8) and

functional status score

Median 18 (ECTR) and

38 (OCTR) days (signif-

icant difference between

the groups)

After OCTR 2 reflex

sympathetic dystrophy

and 1 repeat procedure
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Table 3. Endoscopic versus open carpal tunnel release (Continued)

2.4; significant.) (Levine) (1.7 vs 1.7)

Westphal 2000 Symptom severity score

(variant of Levine) after

3 months: ECTR 11.0

(3.7); OCTR 10.6 (2.6)

.

Mean functional status

score (variant of Levine)

after 3 months: ECTR

10.2 (4.5); OCTR 9.8

(4.4)

Mean 34.5 (ECTR) ver-

sus 36 (OCTR) days (no

significant difference be-

tween the groups)

Table 4. Endoscopic versus modified open carpal tunnel release

Reference Symptoms <= 3 months Symptoms > 3 months Return to work / ADL Complications

Eichhorn 2003 Mean overall severity score

(scale 1-6) after > 1 year:

ECTR 2.1; mini incision

2.2

Not assessed. None. Re-

currences: ECTR 2%, mini-

incision 14%. Need for re-

peated surgery ECTR 2%,

mini-incision 9%

Mackenzie 2000 No quantitative data pre-

sented.

Not assessed. Not assessed. 1 pillar pain in each group.

Rab 2006 At 12 weeks: mean symp-

tom severity score (Levine)

ECTR 14.7; modi-

fied OCTR 16.8 (P = 0.27)

. Mean functional sta-

tus score (Levine) ECTR

10.3; modified OCTR

12.3 (P = 0.16). Pain

(VAS) ECTR 0.3; modi-

fied OCTR 1.7 (P = 0.10)

At

12 months: mean symp-

tom severity score (Levine)

ECTR 14.0; modi-

fied OCTR 12.8 (P = 0.49)

. Mean functional sta-

tus score (Levine) ECTR

11.1; modified OCTR

9.9 (P = 0.39). Pain

(VAS) ECTR 0.6; modi-

fied OCTR 0.2 (P = 0.43)

Not assessed. None.

Wong 2003 Statistically significant dif-

ference in reduction of

wound pain at 2 and 4

weeks in favour of ECTR,

but not after 8 and 16

weeks

At 12 months: complete

relief or minimal symp-

toms ECTR 27/30 hands

(90%); modified OCTR

27/29 hands (93%). Pref-

erence for ECTR 6, modi-

fied OCTR 13; no prefer-

ence 10

Not Assessed. None.
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Table 5. Open carpal tunnel release: modified versus standard incision

Reference Symptoms <= 3

months

Symptoms > 3 months Return to work / ADL Complications

Brüser 1999 and Richter

1996

No signifi-

cant differences in night

symptoms, tingling and

numbness between the

groups after 1, 2, 3, 6

weeks

Not assessed. Median (mean)

21 (17.6) days versus 18

(18.8) days (no signifi-

cant difference between

the groups)

No significant differ-

ences in scar tenderness

and tenderness of the

thenar and hypothenar

eminances after 1, 2, 3, 6

weeks (differences rang-

ing from 0.3 to 0.6 on 5

point scale)

Citron 1997 No suitable data pre-

sented.

96% (modified incision)

and 89% (standard in-

cision) completely free

of symptoms after 12

months (difference 7%,

95%CI -9 to 22)

Not assessed. No significant difference

in pain of the thenar em-

inance

between the groups. Sig-

nificantly more recovery

in scar sensitivity after

modified incision com-

pared with standard in-

cision (differences rang-

ing from 0.5 to 1.0 on

a visual analogue scale).

1 delayed wound healing

in both groups

Eichhorn 2003 Mean overall severity

scores (scale 1-6) after >

1 year: OCTR 2.2; mini

incision 2.2

Two postoperative in-

fections after OCTR;

none in the mini-inci-

sion group.

Recurrences: OCTR 7%

and mini-incision

14%. Need for repeated

surgery: OCTR 5% and

mini-incision 9%

Jugovac 2002 No significant difference

in relief (31/36 vs 31/36)

between the groups after

3 months

Not assessed. Median 15 (5 to 45)

days versus 30 (10 to 60)

days (significant differ-

ence between the groups

in favour of limited inci-

sion)

Scar tenderness: 3/36

(limited incision) versus

8/36 (standard incision)

Nakamichi 1997 No significant differ-

ences

in symptoms (numbness

and paraesthesiae) be-

tween the groups after 3,

6, 13 weeks

No significant differ-

ences

in symptoms (numbness

and paraesthesiae) be-

tween the groups after

6, 12, 24 months. 86%

Not assessed. Standard in-

cision significantly more

scar pain and tenderness

compared with modified

incision after 3, 6, 13

weeks (differences rang-
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Table 5. Open carpal tunnel release: modified versus standard incision (Continued)

(modified incision) and

89% (standard incision)

completely free of symp-

toms after 24 months

(difference -3%, 95% CI

-16 to 10)

ing from 0.5 to 0.9 on

4 point scale). No other

complications

Nitzsche 1999 No quantitative data re-

ported.

No quantitative data re-

ported.

No quantitative data re-

ported.

No quantitative data re-

ported.

Table 6. OCTR with versus without lengthening of the flexor retinaculum

Reference Symptoms <= 3 months Symptoms > 3 months Return to work / ADL Complications

Dias 2004 Mean symp-

tom severity score (Levine)

after 12 weeks: OCTR 1.2

(95% CI 1.1 - 1.3); length-

ening 1.2 (95% CI 1.1-

1.4). Mean functional sta-

tus score (Levine) after 12

weeks: OCTR 1.2 (95%

CI 1.1-1.3); lengthening 1.2

(95% CI 1.0-1.3)

Mean symptom severity

score (Levine) after an aver-

age of 26 weeks: OCTR 1.3

(95% CI 1.2 - 1.5); length-

ening 1.3 (95% CI 1.1-1.5).

Mean functional status score

(Levine) after an average of

26 weeks: OCTR 1.2 (95%

CI 1.1-1.3); lengthening 1.3

(95% CI 1.1-1.5)

Not assessed. None reported.

Table 7. Mini open technique with Knifelight versus OCTR

Reference Symptoms <= 3

months

Symptoms > 3 months Return to work / ADL Complications

Knifelight versus OCTR

Bhattacharya 2004 Symptom relief after 6

weeks: Knifelight 17/26

(65%); OCTR 19/26

(73%)

Not assessed. Median no. of weeks

(range): Knifelight 2 (0-

6); OCTR 2 (0-6) (P =

0.8)

Scar tenderness: Knife-

light 8/26 (31%)

; OCTR 17/26 (65%).

Postoperative numbness

after Knifelight (1)

Helm 2003 After 6 weeks: symptoms

cured 36/

39 (Knifelight) vs 37/43

(standard); none or mild

scar tenderness 35/39 vs

21/43

Not assessed. Significant difference in

time to return to work

(20 vs 28 days)

1 sympathetic reflex dys-

trophy, 2 conversions to

OCTR (pre-

sumably analysed in the

OCTR group), 1 super-

ficial wound infection

and 1 transient numb-
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Table 7. Mini open technique with Knifelight versus OCTR (Continued)

ness of index finger af-

ter Knifelight. 1 partial

wound dehiscence, 4 pil-

lar pain, 1 unexplained

thumb pain, 1 mild stiff-

ness of fingers and 1 tran-

sient numbness of in-

dex finger after standard

OCTR

Knifelight versus OCTR

(limited open)

Cellocco 2005 Not assessed. Follow up 19 months

(range 12 to 28 months)

: mean symptom sever-

ity score (Levine) 1.46

(Knifelight) versus 2.04

(OCTR limited open) (P

< 0.001)

; mean functional sta-

tus score (Levine) 2.02

(Knifelight) versus 2.53

(OCTR limited open)

(P < 0.001). Follow up

30 months (range 24-42

months)

: mean symptom sever-

ity score (Levine) 1.28

(Knifelight) versus 1.39

(OCTR limited open)

(NS)

; mean functional sta-

tus score (Levine) 1.87

(Knifelight) versus 1.73

(OCTR limited open)

(NS)

Mean no. of days: Knife-

light 16.6 (range 15

to 18); OCTR (limited

open) 25.4 (range 23 to

29)

Recurrents disease

Knifelight 5% vs OCTR

(limited open) <1%.

Table 8. OCTR with versus without internal neurolysis

Reference Symptoms <= 3

months

Symptoms > 3 months Return to work / ADL Complications

Holmgren 1985 and

Holmgren 1987

No significant differ-

ences in pain, paraesthe-

siae and hypoaesthesiae

between the groups after

3-4 weeks

89% totally free of symp-

toms in both groups af-

ter 6 months and 86%

(with neurolysis) versus

75% (without neuroly-

Not assessed. No complications ascrib-

able to internal neuroly-

sis.
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Table 8. OCTR with versus without internal neurolysis (Continued)

sis) after 3 to 4 years (dif-

ference 11%, 95% CI -

15 to 36 )

Lowry 1988 Excellent or good clinical

response (pain, sensory

deficit, complications)

according to neurologist

in 67% (with neurolysis)

and 65% (without neu-

rolysis) after 3 months

(difference 2%, 95% CI

-26 to 29)

Not assessed. Not assessed. 4 persistent incisional

pain, 1 hand swelling

and 1 adhesive capsulitis

in the group with inter-

nal neurolysis. 3 persis-

tent incisional pain and

1 causalgia in the group

without internal neurol-

ysis

Mackinnon 1991 No data presented. Improvement in symp-

toms in 81% (with neu-

rolysis) and 88% (with-

out neurolysis) after 12

months (difference -7%,

95% CI -25 to 11 )

Not assessed. No data presented.

Table 9. OCTR with versus without epineurotomy

Reference Symptoms <= 3 months Symptoms > 3 months Return to work /ADL Complications

Leinberry 1997 No data presented. 56% (with epineurotomy)

and 60% (without epineu-

rotomy) totally

free of symptoms (pain, al-

tered sensibility, paraesthe-

sias, loss of manual dexter-

ity) after 1 year (difference -

4% 95% CI -31% to 23%)

Not assessed. No data presented.

Table 10. OCTR with versus without tenosynovectomy

Reference Symptoms <= 3 months Symptoms > 3 months Return to work / ADL Complications

Shum 2002 Not assessed. After at least 12 months

of follow-up no signifi-

cant differences between the

groups with respect to symp-

tom severity score (Levine:

1.6 (0.68) vs 1.6 (0.70))

and functional status score

(Levine: 1.7 (0.71) vs 1.6

Not assessed. No wound infections.
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Table 10. OCTR with versus without tenosynovectomy (Continued)

(0.62))
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