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ABSTRACT

Background

Leprosy causes nerve damage which may result in nerve function impairment and disability. Decompressive surgery is used for treating
nerve damage, although the effect is uncertain. This is an update of a review first published in 2009 and previously updated in 2010.

Objectives

To assess the effects of decompressive surgery on nerve damage in leprosy.

Search methods

We searched the Cochrane Neuromuscular Disease Group Specialized Register (15 October 2012), CENTRAL (2012, Issue 9 in The Cochrane
Library), MEDLINE (January 1966 to October 2012), EMBASE (January 1980 to October 2012), AMED (January 1985 to October 2012), CINAHL
Plus (January 1937 to October 2012) and LILACS (from January 1982 to October 2012). We checked reference lists of the studies identified,
the Current Controlled Trials Register (www.controlled-trials.com) (1 November 2012), conference proceedings and contacted trial authors.

Selection criteria

Randomised controlled trials (RCTs) and quasi-RCTs of decompressive surgery for nerve damage in leprosy.

Data collection and analysis

The primary outcome was improvement in sensory and motor nerve function after one year. Secondary outcomes were improvement in
nerve function after two years, change in nerve pain and tenderness, and adverse events. Two authors independently extracted data and
assessed trial quality. We contacted trial authors for additional information. We collected adverse effects information from the trials and
non-randomised studies.

Main results

We included two RCTs involving 88 participants. The trials were at high risk of bias. The trials examined the added benefit of surgery over
prednisolone for treatment of nerve damage of less than six months duration. After two years' follow-up there was only very low quality
evidence of no significant difference in nerve function improvement between participants treated with surgery plus prednisolone or with
prednisolone alone. Adverse effects of decompressive surgery were not adequately described.
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Authors' conclusions

Decompressive surgery is used for treating nerve damage in leprosy but the available evidence from RCTs is of very low quality and does
not show a significant added benefit of surgery over steroid treatment alone. Well-designed RCTs are needed to establish the effectiveness
of the combination of surgery and medical treatment compared to medical treatment alone.

PLAIN LANGUAGE SUMMARY
Decompressive surgery for treating nerve damage in leprosy

Leprosy is a chronic infectious disease. Leprosy bacteria cause damage to skin and peripheral nerves which may result in nerve function
impairment and disability. Decompressive surgery is used for treating nerve damage although its effect is uncertain. Two randomised
controlled trials (RCTs) were included in the review and examined the added benefit of surgery over prednisolone for treatment of nerve
damage of less than six months duration. Both trials were at high risk of bias. Two years from the start there was very low quality evidence
of no significant difference in nerve function improvement between people treated with surgery plus prednisolone or with prednisolone
alone. Adverse effects of decompressive surgery were not adequately described. No additional trials were identified when searches were
updated in 2010 and 2012. Decompressive surgery is used for treating nerve damage in leprosy but the available evidence from RCTs is of
very low quality and does not show a significant added benefit of surgery over steroid treatment alone. Well-designed RCTs are needed to
establish the effectiveness of the combination of surgery and medical treatment compared to medical treatment alone.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Medial epicondylectomy plus oral steroids versus oral steroids alone for treating nerve damage in

leprosy

Medial epicondylectomy plus oral steroids versus oral steroids alone for treating nerve damage in leprosy

Patient or population: patients with nerve damage in leprosy

Settings: hospital

Intervention: medial epicondylectomy plus oral steroids versus oral steroids alone

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% ClI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control medial epicondylectomy plus oral
steroids versus oral steroids alone
Change in sensory The mean change in sensory  The mean change in sensory score af- 57 BEOO
score after one year  score after one year ranged ter one year in the intervention groups (1 study) very low 1,2,3
across control groups from was
0.06-3.94 points 0.08 higher
(2.45 lower to 2.61 higher)
Proportion of ulnar 516 per 1000 578 per 1000 RR1.12 62 B0
nerves with sensory (366 to 913) (0.71to0 1.77) (1 study) very low 1,2,3
improvement after
one year
Change in motor The mean change in motor The mean change in motor score af- 57 @000
score after oneyear  score after one year ranged ter one year in the intervention groups (1 study) very low 1,2,3
across control groups from was
0.21-4.31 points 0.82 higher
(1.34 lower to 2.98 higher)
Proportion of ulnar 710 per 1000 646 per 1000 RR0.91 62 DOOO
nerves with motor (454 to 909) (0.64t0 1.28) (1 study) very low 1,2,3
improvement after
one year
Change in senso- The mean change in sensory  The mean change in sensory score 57 @000
ry score after two score after two yearsranged  after two years in the intervention (1 study) very low 1,2,3
years across control groups from groups was
0.73-5.09 points 0.02 lower
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(2.82 lower to 2.78 higher)

Change in motor The mean change in motor The mean change in motor score after 57 @000
score after two score after two years ranged  two years in the intervention groups (1 study) very low 1,2,3
years across control groups from was

0.49-4.65 points 0.22 higher

(2.39 lower to 2.83 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Randomisation by alternation. Blinding of patients and clinicians not possible; blinding of outcome assessor not reported. 17% loss to follow-up of nerves; no intention to treat
analysis was performed.

2 Data from only one trial available.

3 No separate analysis was done using only one independent outcome from each patient (results from a patient contributing outcomes from more than one nerve will be treated,
in the analysis, as having more weight as a patient contributing only one nerve).
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BACKGROUND

Description of the condition

Leprosy is a chronic infectious disease caused by the bacillus
Mycobacterium leprae. Leprosy bacilli are spread in tiny droplets
from the nose or mouth from infected and untreated individuals.
When the immune system fails to respond effectively to the
antigens of the bacilli, leprosy will develop. Leprosy bacilli may
directly or indirectly cause damage. Often, the first sign of leprosy
is a skin lesion. Damage to peripheral nerves may cause symptoms
such as loss of sweating, sensation and muscle strength. Leprosy
appears in various clinical forms, dependent on the response of
the immune system. Some people have only a few skin lesions
and the number of bacilli is relatively small. This is classified as
paucibacillary (PB) leprosy. Other people may have many skin
lesions with multiple nerves involved and a high number of bacilli
in their body and are then classified as having multibacillary (MB)
leprosy (ILEP 2001; WHO 2006).

Leprosy can be effectively treated with a combination of antibiotics
(rifampicin, dapsone and clofazimine). Since the introduction of
this multidrug therapy (MDT), the number of people with leprosy
has decreased substantially. At the beginning of 2007 the reported
prevalence was about 225,000 individuals worldwide. This is the
registered number of people on MDT treatment. The number of
newly detected people reported was approximately 259,000 in 2006
(WHO 2007).

Causes

The body's immune response to the antigens of the leprosy bacilli
may cause periods of inflammation in the skin and peripheral
nerves and sometimes also in other organs: so-called 'reactions’.
There are two types of potentially nerve damaging reactions: a
type 1 or reversal reaction (RR) and a type 2 reaction or erythema
nodosum leprosum (ENL). Reactions may occur before, during
and after MDT and are the main cause of nerve damage and
consequently of impairment in leprosy (ILEP 2002; Lockwood
2005; WHO 1998). Nerve damage may develop slowly and is often
unnoticed until very late. It is often the symptoms of a reaction that
force people to seek medical help (Job 1989; Nicholls 2003).

Impact

Leprosy is a most important disabling disease. The World Health
Organization estimated the number of people living with physical
disabilities due to leprosy at two to three million worldwide (WHO
2004) in spite of the low official prevalence figure. Despite a fast
declining trend in the number of newly detected people with
leprosy, the decline in the number of people living with physical
disabilities is much slower. In the near future, we can still expect
aboutone million people to be affected by leprosy disability (Meima
2008). People affected by leprosy, especially those with visible
deformities and disabilities, fear discrimination and stigmatisation.
These people may experience severe social and psychological
problems (Heijnders 2004; Leekassa 2004; Rafferty 2005).

Treatment

Corticosteroids, especially prednisolone, are used as first-line
treatment of severe reversal reactions and nerve damage in
leprosy. They work by controlling the acute inflammation and
relieving the pain (Britton 1998; Lockwood 2000). The earlier

corticosteroids are given after the onset of nerve damage, the more
likely permanent nerve function impairment will be prevented
(Becx-Bleumink 1990; Naafs 1996). Prednisolone seems to be a very
effective drug, but it has some shortcomings. Long-term therapy
may cause serious adverse effects, such as peptic ulcer, cataract
or psychosis (Richardus 2003; Sugumaran 1998; WHO 1998). A
considerable proportion of people treated for severe reversal
reactions and nerve damage does not benefit from standard
corticosteroid treatment (Croft 2000; Lockwood 1993; Saunderson
2000; Schreuder 1998). The long-term benefit of corticosteroids for
treating nerve damage is still uncertain and trials establishing the
optimal regimen and effectiveness are needed (Van Veen 2007).

Other immunosuppressant drugs for treating severe reversal
reactions and nerve damage have been tested or are under
examination, such as azathioprine (Marlowe 2004) and ciclosporin
(Lockwood 2000; Sena 2006). It is plausible that these drugs may be
effective for treating nerve damage, but evidence from randomised
controlled trials (RCTs) is very limited.

Decompressive surgery or neurolysis as treatment for nerve
damage has been used for several decades. The objective of this
surgery is to relieve mechanical compression, due to oedema
caused by neuritis, of the affected nerve. Decompression is done
by incision of the thickened nerve sheath (epineurium) where the
nerve is enlarged and often tender on palpation. This incision
is often of a considerable length at the place before entering
the fibro-osseous tunnel which, during surgery, also needs to be
opened. Results from non-randomised studies of surgery have
been widely published (e.g. Brandsma 1983; Carayon 1993; Chaise
1985; Dandapat 1991; Droogenbroeck 1977; Ramarorazana 1995;
Rao 1989), but there is little evidence from RCTs that surgery
is better than medical treatment alone (Boucher 1999; Ebenezer
1996; Pannikar 1984). Decompressive surgery is not recommended
without medical treatment. Indications for surgery are mainly
based on common practice but are not well-defined. These may
include the presence of nerve abscess, nerve pain or nerve function
impairment that does not respond to medical treatment (Chaise
2004; Kazen 1996; Malaviya 2004b; Palande 1980; Richard 2004).

Why it is important to do this review

Decompressive surgery is frequently used for treating nerve
damage in leprosy. The effect of surgery, especially in the long
term, is uncertain and it is unclear whether surgery is more
beneficial than medical treatment alone. While this review focused
on evidence from RCTs, it was expected that only a few RCTs
would have been conducted in this area. Therefore, the results were
also considered in the light of non-randomised evidence in the
Discussion section.

This review was first published in 2009 and updated in 2010 and
2012.

OBJECTIVES

To assess the effects of decompressive surgery for treating nerve
damage in leprosy.

Decompressive surgery for treating nerve damage in leprosy (Review)
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METHODS

Criteria for considering studies for this review
Types of studies
All RCTs and quasi-RCTs of any design.

Types of participants

Anyone with leprosy confirmed by appropriate clinical signs or
symptoms according to Ridley 1966 or WHO 1998 classification
and leprosy-related nerve damage or severe leprosy type 1
reaction, requiring corticosteroid treatment. Nerve damage or
nerve function impairment was defined as clinically detectable
impairment of motor or sensory nerve function. It did not include
impairment of nerve conduction that was only detectable by
electrophysiological means (Croft 1999).

Types of interventions

Decompressive surgery or neurolysis for treating nerve damage in
leprosy.

The comparators were no treatment, placebo or corticosteroids.

Types of outcome measures
Primary outcomes

1. Improvement in sensory nerve function one year after
registration, as determined and defined by the original authors.

Sensory nerve function was assessed with five graded nylon
filaments or a ball-point pen. We adapted the scores as defined by
Van Brakel et al (Van Brakel 2005). For testing with graded nylon
filaments, sensory nerve function impairment was diagnosed if
the monofilament threshold was increased from normal by three
or more points for any nerve. One point was given for each level
that the monofilament threshold was increased from normal at
each test site. The points were added for each nerve. Normal
thresholds used were 200 mg for the hand and 2 g for the foot. If
the score for any nerve decreased by three or more points from
the baseline score, the nerve was considered as improved. When
a non-graded test was used, such as the ball-point pen test, a
nerve was diagnosed as impaired if two or more test sites did not
feel the stimulus. Improvement for any nerve was defined as two
or more test sites feeling the stimulus, compared to the baseline
measurement (Van Brakel 2003). Improvement was a dichotomous
outcome variable (improvement or not).

2. Improvement in motor nerve function one year after registration,
as determined and defined by the original authors.

Improvement in motor nerve function was assessed with the
modified MRC grading scale (Brandsma 1981). Motor nerve function
impairment was defined as a score of less than four on the modified
MRC grading scale for any nerve. Improvement was defined as at
least one point improvement in score for any muscle compared
to the initial score. Improvement was a dichotomous outcome
variable (improvement or not).

Secondary outcomes

1. Improvement in nerve function two years after registration, as
determined and defined by the original authors. Improvement was
a dichotomous outcome variable (improvement or not).

2. Change in nerve pain and in nerve tenderness one year after
registration, as determined and defined by the original authors or
according to Pearson's Scale (Pearson 1982). Improvement was a
dichotomous outcome variable (improvement or not).

3. Changes in quality of life as assessed using a recognised
instrument (generic, disease specific or patient-generated index).

4. Adverse outcomes

We documented the incidence and severity of all recorded local
and systemic adverse events, at any time point, in all the included
studies.

Timing of outcome assessment

Data that have been recorded for less than six months were
considered to reflect short-term benefit and were analysed
separately from data that were recorded after one year or more,
which we considered to reflect the minimum time period to capture
any long-term benefit. The end point closest to three months (one
to six months) was used for short-term benefit and the end point
closest to two years (+ one year) was used for long-term benefit.
The long-term data were considered the primary endpoint but we
considered the short-term data in order to detect rapid onset of
improvement.

Economic data

We did not report data relating to costs but we addressed cost
implications in the Discussion section if information was available.

Search methods for identification of studies
Electronic searches

We searched for relevant published trials in the Cochrane
Neuromuscular Disease Group Specialized Register (15 October
2012), Central (2012, Issue 9 in The Cochrane Library), MEDLINE
(January 1966 to October 2012), EMBASE (January 1980 to October
2012),AMED (Allied and Complementary Medicine, January 1985 to
October 2012), CINAHL Plus (January 1982 to October 2012), and
LILACS (Latin American and Caribbean Health Science Information
database, January 1982 to October 2012). The detailed search
strategies are in the appendices: MEDLINE Appendix 1, EMBASE
Appendix 2, AMED Appendix 3, LILACS Appendix 4, CINAHL Plus
Appendix 5 and CENTRAL Appendix 6. We searched for ongoing
trials in the metaRegister of Controlled Trials (www.controlled-
trials.com) (1 November 2012) using the search term Leprosy.

Searching other resources
Reference lists

We scanned the bibliographies of the included studies and reviews
for possible references to RCTs.

Unpublished literature

We attempted to find unpublished or ongoing trials via
correspondence with trial authors of included and excluded trials
less than 15 years old and other disease experts.

Handsearching

Conference proceedings from relevant leprosy meetings were
scanned for RCTs and, where possible, the authors were contacted
for further information.

Decompressive surgery for treating nerve damage in leprosy (Review)
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Adverse effects

We did not perform a separate search for adverse events.

Language restrictions

No language restrictions were imposed when searching for
publications, and translations were sought where necessary.

Data collection and analysis
Selection of studies

Two review authors (NvV and JHR) checked the titles and abstracts
identified from the searches. If it was clear that the study
did not refer to a RCT of surgical decompression for treating
nerve damage in leprosy, we excluded it. The same two review
authors independently assessed the full text version of each
remaining study to determine whether it met the pre-defined
selection criteria. Any differences of opinion were resolved through
discussion within the review team. We listed the excluded studies
and reasons for exclusion in the 'Characteristics of excluded
studies' table.

Data extraction and management

Two review authors (NvV and JHR) independently extracted data
from the included studies onto a data extraction form. If there
were missing data, we contacted the trial authors. We entered data
into Review Manager (RevMan) (RevMan 2008). Authors were not
blinded to trial author, journal or institution.

We were not able to translate reported changes in nerve
function and nerve pain into the proportion of participants with
improvement greater than minimal. By minimal we meant anything
greater than 50% improvement from baseline on a continuous
scale for sensory nerve function or a score of four or more on the
MRC grading scale for motor nerve function. It was not possible to
calculate the proportion of participants with full recovery of nerve
function.

Assessment of risk of bias in included studies

The 'Risk of bias' assessment (Higgins 2011) included an evaluation
of the following components for each included study:

« the method of generation of the randomisation sequence;

« the method of allocation concealment - considered 'adequate’
if the assignment could not be foreseen;

« whether participants, personnel and outcome assessors were
blinded;

« selective outcome reporting;

« incomplete outcome data: how many participants were lost
to follow-up in each arm, whether reasons for losses were
adequately reported and whether all participants were analysed
in the groups to which they were originally randomised
(intention-to-treat principle);

« other sources of bias.

In addition we reported on:

« diagnostic criteria;

« the baseline assessment of the participants for age, sex,
duration and severity of nerve function impairment;

« whether outcome measures were described.

We described our assessments, based on the 'Risk of bias'
components, in the section on Risk of bias in included studies. We
each graded the risk of bias in included studies as high, low or
unclear. We used 'Unclear risk of bias' when the risk of bias was
unknown or the entry was not relevant to the study. We included a
'Risk of bias' summary figure.

Measures of treatment effect

We used the Cochrane statistical package, RevMan (RevMan 2008)
for statistical data analysis. None of the study results could be
pooled, meaning that no weighted treatment effect could be
calculated. Results were expressed as mean differences with 95%
confidence intervals (Cl) for continuous outcome measures and
risk ratios (RR) with 95% CI for dichotomous outcomes. One trial
reported median improvement as outcome. It was not possible
to perform tests for heterogeneity or sensitivity analysis due to
insufficient trials. We will perform such analyses should trials
become available in the future.

Dealing with missing data

We were not able to conduct an intention-to-treat analysis. By
contacting the authors we learned that information about the
groups to which lost participants were randomised was no longer
available.

Adverse outcomes

In our Discussion, we considered adverse effects by taking non-
randomised literature into account, since randomised studies
rarely capture adverse events adequately.

Economicissues

We were not able to consider the costs and cost-effectiveness of
treatment due to lack of evidence.

RESULTS

Description of studies

The number of papers found by the search strategies in the
appendices (run on 15 October 2012) are Cochrane Neuromuscular
Disease Group Specialized Register 3 (0 new papers); CENTRAL5 (0
new papers); MEDLINE 14 (0 new papers); EMBASE 8 (3 new papers);
AMED 0 papers; LILACS 0 papers; CINAHL Plus 1 (0 new papers).

A search of the Current Controlled Trials Register (which includes
clinicaltrials.gov) retrieved one trial which was not surgical.

We identified nine potentially relevant studies and excluded seven,
because they were not randomised. For a description of excluded
trials see the 'Characteristics of excluded studies' table.

Two RCTs involving 88 people, were included. One trial was
described in two papers: the first paper gave results after one
year (Pannikar 1984) and the other paper described results
after a follow-up of two years (Ebenezer 1996). Both RCTs
tested decompression surgery plus oral corticosteroids versus oral
corticosteroids alone. One tested treatment of ulnar neuritis of less
than six months duration (Ebenezer 1996; Pannikar 1984) and one
tested treatment of neuritis of several types of less than six months
duration (Boucher 1999).
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For a full description of included trials, see the 'Characteristics of
included studies' table.

Figure 1.

Risk of bias in included studies

Asummary of review authors' judgements about each 'Risk of bias'
item for included studies is shown in Figure 1.
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Randomisation and allocation concealment

In one trial (Boucher 1999) participants were randomly assigned
to either intervention or control group and the allocation
concealment was considered adequate. The other trial (Ebenezer
1996; Pannikar 1984) used alternation as the randomisation
procedure which was considered inadequate.

Blinding

Participant and clinician blinding was not possible in any of the
trials. Outcome assessor blinding was not reported.

Selective reporting

In neither trial was the reporting of adverse events adequate.

Incomplete outcome data

One trial (Boucher 1999) had 6% loss to follow-up of participants,
but did not report how many nerves were involved. The other trial
(Ebenezer 1996; Pannikar 1984) had 17% loss to follow-up of nerves

after one year and 24% loss to follow-up of nerves after two years.
None of the trials reported how many participants or nerves were
lost to follow-up in each treatment arm. Boucher et al described the
reasons for losses.

Other bias

In neither trial was there a separate analysis using only one
independent outcome from each patient.

Diagnostic criteria

Both trials diagnosed and classified leprosy using the
internationally accepted diagnostic criteria of Ridley and Jopling
(Ridley 1966).

Baseline differences

In the trials the baseline characteristics in both arms were similar.
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Explicit outcomes

The primary outcomes 'improvementin sensory nerve function one
year after registration' and 'improvement in motor nerve function
one year after registration' were evaluated in one trial (Pannikar
1984). The secondary outcome 'improvement in nerve function two
years after registration' was evaluated in two trials (Boucher 1999;
Ebenezer 1996). 'Change in nerve pain and in nerve tenderness'
was assessed in one trial (Pannikar 1984) one year after registration
and in two trials (Boucher 1999; Ebenezer 1996) two years after
registration. None of the trials evaluated 'changes in quality of life".
Adverse events were not well-reported in any of the trials.

Effects of interventions

See: Summary of findings for the main comparison Medial
epicondylectomy plus oral steroids versus oral steroids alone for
treating nerve damage in leprosy

Medial epicondylectomy and nerve decompression plus
oral corticosteroids versus oral corticosteroids alone for
participants with ulnar neuritis of less than six months
duration (Pannikar 1984; Ebenezer 1996)

Primary outcome measures
Improvement in sensory nerve function one year after registration

The trial compared oral prednisolone plus medial epicondylectomy
and external nerve decompression (surgery group) with oral

prednisolone alone (medical group) in participants with ulnar
neuritis of less than six months duration (n =57 participants with 75
nerves). One year after admission results of sensory nerve function
were available for 31 nerves in the surgery group and 31 nerves
in the medical group. Improvement was measured as either a
mean change score between baseline and end of follow-up or the
proportion of nerves with improvement. Sensory testing was done
with a No.3 and No.6 nylon thread (approximately 200 mg and 5
g, respectively). Fifteen sites on the ulnar nerve distribution area
were tested. The score for each nerve depended on the number
of sites felt. The score was 15 when all sites were felt with the
200 mg thread, and zero when no site was felt with either thread.
Sensory improvement was defined as a positive difference between
the final and initial score. Mean differences between the baseline
score and the score at the end of one year were compared for the
two treatment groups. Results were available for 29 nerves in the
surgery group and 28 nerves in the medical group. After one year the
mean difference was 2.08 (95% CI 0.28 to 3.88) in the surgery group
and 2.00 (95% Cl 0.06 to 3.94) in the medical group, indicating a
mean improvement in both. The improvement was slightly greater
in the surgery group but the mean difference 0.08 (95% CI -2.45
to 2.61) between the two groups was not significant (Figure 2;
Analysis 1.1). In the surgery group 18 out of 31 nerves (58%) had
sensory improvement compared with 16 out of 31 nerves (52%) in
the medical group. The difference was not significant (RR 1.13,95%
Cl10.71to 1.77) (Figure 3; Analysis 1.2).

Figure 2. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,

outcome: 1.1 Change in sensory score after one year.
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Figure 3. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,
outcome: 1.2 Proportion of ulnar nerves with sensory improvement after one year.
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Improvement in motor nerve function one year after registration

The trial measured motor improvement of the ulnar nerve at one
year from the time of admission (n =57 participants with 75 nerves).
Results of motor nerve function were available for 31 nerves in the
surgery group and 31 nerves in the medical group. Improvement
was measured as either a change score between baseline and end
of follow-up or as the proportion of nerves improved. Motor nerve
function of the ulnar nerve was assessed with the MRC grading
scale. The maximum score for each muscle was five and for the
whole nerve 15. Motor improvement was defined as a positive

01 02 05 1 2 & 10
Favours steroids alone  Favours surgery + steroid

difference between the final and initial score. Mean differences
between the baseline score and the score at the end of one
year were compared for the two treatment groups. Results were
available for 29 nerves in the surgery group and 28 nerves in the
medical group. After one year the mean difference was 3.08 (95%
Cl 2.12 to 4.04) in the surgery group and 2.26 (95% CI 0.21 to
4.31) in the medical group indicating a mean improvement in both.
The improvement was greater in the surgery group but the mean
difference 0.82 (95% Cl -1.34 to 2.98) between the two groups was
not significant (Figure 4; Analysis 1.3). In the surgery group 20 out
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of 31 nerves (65%) had motor improvement compared with 22 out

of 31 nerves (71%) in the medical group. The difference was not
significant (RR 0.91, 95% CI 0.64 to 1.28) (Figure 5; Analysis 1.4).

Figure 4. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,

outcome: 1.3 Change in motor score after one year.
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Figure 5. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,
outcome: 1.4 Proportion of ulnar nerves with motor improvement after one year.
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Secondary outcome measures
Improvement in nerve function two years after registration

The trial measured nerve function improvement of the ulnar nerve
two years after admission (n = 57 participants with 75 nerves).
Results were available for 29 nerves in the surgery group and
28 nerves in the medical group. Improvement was measured as
a change score between baseline and end of follow-up. Mean
differences between the baseline score and the score at the end
of two years were compared for the two treatment groups. After
two years the mean difference in sensory score was 2.89 (95% Cl
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0.94 to 4.84) in the surgery group and 2.91 (95% Cl 0.73 to 5.09)
in the medical group indicating a mean improvement in both. The
improvement was slightly greater in the medical group but the
mean difference -0.02 (95% Cl-2.82 to 2.78) between the two groups
was not significant (Figure 6; Analysis 1.5). The mean difference in
motor score after two years was 2.79 (95% Cl 1.03 to 4.55) in the
surgery group and 2.57 (95% Cl 0.49 to 4.65) in the medical group
indicating a mean improvement in both. The improvement was
greater in the surgery group but the mean difference 0.22 (95% ClI
-2.39t0 2.83) between the two groups was not significant (Figure 7;
Analysis 1.6).

Figure 6. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,

outcome: 1.5 Change in sensory score after two years.
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Figure 7. Forest plot of comparison: 1 Medial epicondylectomy plus oral steroids versus oral steroids alone,

outcome: 1.6 Change in motor score after two years.
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Change in nerve pain and in nerve tenderness one year after
registration

Pannikar et al evaluated nerve pain and tenderness one year after
registration using the scale as defined by Pearson (Pearson 1982).
At the end of one year nerve pain and tenderness had disappeared
in both groups. Ebenezer et al reported no new nerve pain or
tenderness between the first and second year.

Changes in quality of life

The trial did not evaluate changes in quality of life.

Occurrence of adverse events

The trial did not report any adverse events or reasons of loss
to follow-up. Contacting the authors did not yield additional
information.

Longitudinal epineurotomy and nerve decompression plus
oral corticosteroids versus oral corticosteroids alone for
participants with neuritis of less than six months duration
(Boucher 1999)

Primary outcome measures
Improvement in sensory nerve function one year after registration

The trial did not report results one year after treatment.

Improvement in motor nerve function one year after registration

The trial did not report results one year after treatment.

Secondary outcome measures
Improvement in nerve function two years after registration

The trial compared oral prednisolone plus epineurotomy
and external nerve decompression (surgery group) with oral
prednisolone alone (medical group) in participants with neuritis
of less than six months duration (n = 31 participants). The trial
measured sensory nerve function improvement of ulnar, median
and posterior tibial nerves and motor nerve function improvement
of ulnar, median and common peroneal nerves two years after
treatment. Results were available for 46 nerves in the surgery
group and 47 nerves in the medical group. Improvement was
measured as a change score between baseline and end of follow-
up and converted into median improvement. For example, a
median improvement of 25% means that 50% of the data had
greater than 25% improvement and 50% of the data had less
than 25% improvement. Sensory testing was done with five
graded Semmes-Weinstein monofilaments (50 mg, 200 mg, 2 g,
4 g, 10 g) and according to a protocol described by Pearson
(Pearson 1982). Sensory improvement was defined as a positive
difference between the final and initial score. Outcomes were
expressed as median improvement, meaning that 50% of the
data had greater improvement than this value and 50% of the
data had less improvement than this median. In the surgery
group median sensory improvement was 25% compared to 20%
median improvement in the medical group. The difference was
not significant at a 5% level (Tukey box plot test) (Analysis 2.1).
Motor nerve function was assessed with the MRC grading scale. The
maximum score for one nerve was 10 points. Motor improvement
was defined as a positive difference between the final and initial
score. Median motor improvement was 30% in the surgery group
and 20% in the medical group. The difference was not significant
at a 5% level (Tukey box plot test) (Analysis 2.2). No numbers, test

values or 95% Cl values were given. Contacting the author revealed
that original data were no longer available.

Change in nerve pain and in nerve tenderness one year after
registration

Boucher et al evaluated nerve pain and tenderness two years after
registration using the scale as defined by Pearson (Pearson 1982).
In the surgery group median nerve pain relief was 11% compared
to 0% in the medical group. The difference was significant at a 5%
level (Tukey box plot test) (Analysis 2.3). No numbers, test values
or 95% Cl values were given. Contacting the author revealed that
original data were no longer available.

Changes in quality of life

The trial did not evaluate changes in quality of life.

Occurrence of adverse events

One participant was excluded from the study due to haemorrhage,
but it was unclear if it was caused by the intervention.

DISCUSSION

Summary of main results

Decompressive surgery is frequently used in the management of
nerve damage in leprosy, but evidence from RCTs for the effect of
decompressive surgery is scarce.

Overall completeness and applicability and quality of
the evidence

Two RCTs were available for this review. One trial compared the
added benefit of medial epicondylectomy over corticosteroids for
participants with ulnar neuritis of less than six months duration
(Ebenezer 1996; Pannikar 1984). The other trial compared the
added benefit of longitudinal epineurotomy over corticosteroids
for participants with ulnar, median, common peroneal or posterior
tibial nerve involvement of less than six months duration (Boucher
1999). The interventions and outcomes were too heterogeneous
to be combined in a meta-analysis. The numbers of participants
included in the trials were small and did not allow for subgroup
analysis. The variability between studies and the limitations in
study design and sample size made it difficult to draw any robust
conclusions.

None of the trials found a significant difference in improved nerve
function between surgery and medical groups after a follow-up
of one or two years. This result may have been biased by the
selection criteria used for inclusion of patients and nerves. Only
a small proportion (about 10%) may benefit from decompressive
surgery and show improvement after surgery (Naafs 2008). The
other nerves need no decompression. By taking all nerves together,
results may be diluted and the conclusion clouded.

The two trials had some drawbacks. One major drawback of
both trials was that they sometimes used more than one nerve
from individual patients in the analyses thereby considering the
outcomes from each nerve independently. The trial of Pannikar
and Ebenezer included 18 patients with ulnar nerve damage on
both sides (bilateral involvement). The right side was allocated
to the group drawn by random selection and the left side was
allocated to the other group. The final results reflect the outcomes
of all nerves. No separate analysis was done using only one
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independent outcome from each patient. Original data were not
available. Boucher 1999 included 31 patients with 93 nerves in
total. It is unclear how many nerves each patient contributed. The
final results reflect the outcomes of all nerves. No separate analysis
was done using only one independent outcome from each patient.
Original data were not available. The results from these studies
should be treated with considerable caution, because results from
a patient contributing outcomes from more than one nerve will
be treated, in the analysis, as having more weight as a patient
contributing only one nerve.

Other limitations of the Pannikar study were that randomisation
was done by alternation, which is considered an inadequate
randomisation procedure. With regard to loss to follow-up, 23%
of the participants were lost to follow-up after one year and 32%
after two years. No reasons for these losses were reported and no
intention-to-treat analysis was performed.

The randomisation procedure and loss to follow-up (6%) were
considered adequate in Boucher 1999. Outcomes were expressed
as median improvement. No numbers or original data were
available to calculate mean differences or RRs making comparison
and interpretation of the results difficult. Subgroup analyses
showed no difference in median improvement between operated or
non-operated nerves with respect to type of leprosy (lepromatous
or non-lepromatous), type of antibacillary drug therapy (mono or
multi), type of nerve function impairment (motor or sensory), and
duration of neuritis (zero to three months or three to six months).
There were significant differences for pain relief and severity of
the neuritis before surgery. Operated nerves had higher median
pain relief compared to non-operated nerves. In the group with
considerable loss of nerve function the operated nerves had higher
median improvement compared to non-operated nerves.

The occurrence of adverse effects was not adequately reported
in the trials. One study (Boucher 1999) excluded a participant
with haemorrhage during the course of the trial, but it was
unclear whether this was due to the intervention. The literature
reviewing decompressive surgery in leprosy often does not take
adverse effects into account, but stresses the importance of having
adequate techniques and instruments and competent surgeons
to prevent unfavourable outcomes (Bernardin 1997; Bourrel 1992;
Richard 2004). Complications of decompressive surgery in general
may be painful scars, wound problems, haematoma, infection and
damage to nerves, arteries or tendons (Malaviya 2004a; Scholten
2007; Thoma 2004).

None of the trials included quality of life measures or cost-
effectiveness calculations which could be useful indicators of the
effectiveness of interventions.

Potential biases in the review process

The search process was elaborate and to our knowledge no other
RCTs were available for this review.

Agreements and disagreements with other studies or
reviews

Many published and unpublished non-randomised studies have
examined the effect of decompressive surgery for treating
nerve damage in leprosy. While the two RCTs give insufficient
evidence in favour of decompressive surgery in addition to steroid
treatment, most non-randomised studies report beneficial effects

of decompressive surgery. Relief of nerve pain and tendernessis the
most frequently and consistently reported benefit. Nerve function
improvement is frequently reported, but the response to surgery
seemsto depend on severalfactors, such as severity and duration of
neuritis before surgery, the type of leprosy, the nerve involved and
the surgical technique used. Nerves which are partially damaged,
have neuritis of less than six months duration and are associated
with multibacillary (MB) leprosy show better results (Chaise 2004;
Kazen 1996; Malaviya 2004b; Palande 1980; Pandya 1983). Studies
examining the effects of surgery reported sensory improvement
varying from about 38% to 97% and motor improvement varying
from about 26% to 63% (Antia 1976; Bernardin 1997; Brandsma
1983; Chaise 1982; Chaise 1985; Chaise 1987; Husain 1997; Husain
1998; Kumar 1982; Malaviya 1982; Palande 1973; Pandya 1978;
Ramarorazana 1995). Comparison of these studies is difficult due
to differences in surgical techniques used, duration and severity of
neuritis, type of leprosy, follow-up time, and outcome measures.

Several non-randomised studies compared operated versus non-
operated nerves. One study evaluated nerve function in nine
individuals with neuritis of less than six months duration.Three
patients underwent ulnar nerve decompression, three patients
received corticosteroid therapy for ulnar neuritis and three patients
underwent median nerve decompression. The study found an
average nerve function improvement of 35% for ulnar nerve
decompression (n = 3), 32% for steroid treatment of eight weeks (n
= 3) and 18%, for median nerve decompression (n = 3) six months
after surgery or start of treatment (Shah 1986).

Three studies examined surgery alone versus surgery plus steroids.
One study compared medial epicondylectomy alone (n = 7) with
medial epicondylectomy plus steroids (n = 7) given two weeks
postoperatively for ulnar neuritis of less than one month's duration.
After a five-month follow-up motor improvement was not better in
the group receiving additional steroids (Oommen 1979). Another
study compared neurolysis (n = 21) with neurolysis in combination
with perineural corticosteroid injections (n = 18) for ulnar neuritis
of less than six months duration. The injections were administered
around the thickened nerve after surgery and two and three weeks
later. One year after surgery the mean difference between final and
initial nerve function score was 14 for the surgery only group and
21 for the surgery plus steroids group (Dandapat 1991). The third
study compared decompressive surgery alone (n =59) with surgery
plus steroids (n = 25) given for three to four months for sensory
impairment of the posterior tibial nerve of varying duration.
Satisfactory recovery of nerves with duration of anaesthesia of less
than six months was 61% in the surgery group and 83% in the
surgery plus steroids group four weeks after surgery (Rao 1989).

One study compared operated nerves with contralateral non-
operated nerves. Prior to surgery all participants had received
three months of steroid treatment. The most affected nerves
underwent surgical decompression and were compared with the
contralateral non-operated nerves one year or more after surgery.
Of the more than 100 nerve decompressions four operated nerves
had decreased nerve function after one year of follow-up. The other
operated nerves had unchanged or improved nerve function one
year after surgery. It is unclear how many of the contralateral non-
operated nerves improved or deteriorated (Droogenbroeck 1977).

After losses to follow-up, another study compared operated nerves
(n = 195) of 95 patients with non-operated nerves of 96 patients,
matched for type of leprosy, age and duration of sensory loss but

Decompressive surgery for treating nerve damage in leprosy (Review)

12

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

not randomised, on changes in sensation. Participants in whom no
improvement of sensory nerve function was found after a standard
steroid treatment (40 mg prednisolone daily for three weeks after
which the dosage was reduced by 5 mg per week) were included
in the study. Between 27% and 66% of the nerves had definite
improvement two years after surgery compared to 7% of the non-
operated nerves (Theuvenet 2006). Improvement was more likely if
the sensory loss had been present for a shorter time.

Studies from Carayon et al favour surgery plus medical treatment
above medical treatment alone (Carayon 1985a; Carayon 1985b;
Carayon 1993).

Corticosteroids are the cornerstone of management in acute
nerve damage in leprosy, are recommended by the WHO and
are widely available. But corticosteroids have some shortcomings.
The effects of corticosteroids in the long term remain uncertain
and a considerable proportion of people treated for nerve
damage do not benefit from corticosteroid treatment. Long-term
therapy may cause serious adverse effects, such as peptic ulcer,
cataract or psychosis. Spontaneous improvement or recovery of
nerve function in untreated or placebo treated individuals has
been reported and needs more investigation. The limitations
of corticosteroids urge the need to find alternative therapeutic
approaches (Van Veen 2007). Surgery alone as therapy for treating
neuritisis not recommended, but there is discussion about whether
the combination of surgery and medical treatment (e.g. steroids)
will give better results than medical treatment alone and there is
a call for appropriate trials examining this question (Bourrel 1992;
Malaviya 2004b; Richard 2004 ).

AUTHORS' CONCLUSIONS

Implications for practice

Very low quality evidence from the two RCTs is insufficient to draw
robust conclusions about the effect of decompressive surgery for
treating nerve damage in leprosy. Two trials examining the added
benefit of surgery over steroids for neuritis of less than six months
duration did not show significantly better outcomes with steroids
plus surgery than steroids alone in the long term. Adverse effects
of decompressive surgery for treating nerve damage in leprosy are
not well documented.

Implications for research

There is a need to identify factors which will predict a favourable
response to decompressive surgery or groups of patients or nerves
that will be likely to benefit from surgery. Future RCTs should
be well-designed to establish the usefulness and effectiveness of
the combination of decompressive surgery and medical treatment
compared to medical treatment alone. New trials should pay more
attention to non-clinical aspects, such as costs and impact on
quality of life, because these are highly relevant indicators for both
policy makers and participants.
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Methods Randomised, parallel group trial

Randomisation by a computer random number table

Blinding not possible

Participants

31 leprosy patients with nerve deficit <6 months duration

Unit of randomisation: ulnar, median, common peroneal or posterior tibial nerve.

Unit of analysis: nerve
Nerves randomised: unclear
Nerves analysed: 93 (a: 47, b: 46)

Interventions

(a) Prednisone start at 40 mg/day for 15 days and thereafter gradually tapered with 5 mg/15 or 30 days

until 6 months completed (total 3450 mg)
(b) Same intervention plus external nerve decompression and a simple, longitudinal epineurotomy

Outcomes Change in:
(1) Sensory score after 2 years
(2) Voluntary muscle testing (VMT) score after 2 years
(3) Nerve pain after 2 years
Notes Single centre
Conducted in Senegal
Risk of bias
Bias Authors' judgement  Support for judgement
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Boucher 1999 (continued)

Random sequence genera-  Low risk Randomisation by a computer random number table

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding (performance High risk Blinding of patients and clinicians not possible; blinding of outcome assessor

bias and detection bias) not reported

All outcomes

Incomplete outcome data  High risk 2/31 (6%) of participants lost to follow-up, but unclear how many nerves were

(attrition bias) involved; no intention-to-treat analysis was performed.

All outcomes

Selective reporting (re- Unclear risk The occurrence of adverse effects was not adequately reported

porting bias)

Other bias High risk No separate analysis was done using only one independent outcome from
each patient

Ebenezer 1996
Methods Randomised, parallel group trial

Randomisation by alternation
Blinding not possible

Participants

57 leprosy patients with ulnar neuritis < 6 months duration

Unit of randomisation: person

Unit of analysis: ulnar nerve

Persons randomised: 57 with 75 ulnar nerves (18 bilateral cases)
Nerves analysed: 57 of 39 persons (a: 28, b: 29)

Interventions

(a) Prednisolone 30 mg/day for 1 week, reducing the daily dose by 5 mg every week for 6 weeks (total
735 mg)

(b) Same intervention plus external nerve decompression and a simple, subperiosteal medial epi-
condylectomy

Outcomes Change in:

(1) Sensory score after 2 years

(2) VMT score after 2 years
Notes Single centre

Conducted in India

Follow-up study of Pannikar et al
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  High risk Alternation
tion (selection bias)
Allocation concealment High risk Alternation

(selection bias)

Decompressive surgery for treating nerve damage in leprosy (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Ebenezer 1996 (Continued)

Blinding (performance High risk Blinding of patients and clinicians not possible; blinding of outcome assessor
bias and detection bias) not reported

All outcomes

Incomplete outcome data High risk 18/75 (24%) loss to follow-up of nerves, 18/57 participants (32%); no inten-
(attrition bias) tion-to-treat analysis was performed.

All outcomes

Selective reporting (re- High risk The occurrence of adverse effects was not reported

porting bias)

Other bias High risk No separate analysis was done using only one independent outcome from

each patient

Pannikar 1984

Methods

Randomised, parallel group trial
Randomisation by alternation
Blinding not possible

Participants

57 leprosy patients with complaints suggestive of ulnar nerve dysfunction < 24 weeks duration
Unit of randomisation: person

Unit of analysis: ulnar nerve

Persons randomised: 57 with 75 ulnar nerves (18 bilateral cases)

Nerves analysed: 62 of 44 persons (a: 31, b: 31)

Interventions

a) Prednisolone 30 mg/day for 1 week, reducing the daily dose by 5 mg every week for 6 weeks (total
735 mg)

(b) Same intervention plus external nerve decompression and a simple, subperiosteal medial epi-
condylectomy

Outcomes Changein:
(1) Sensory score after 1 year
(2) VMT score after 1 year
(3) Nerve pain and tenderness after 1 year
(4) Stretch test
Notes Single centre
Conducted in India
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  High risk Alternation
tion (selection bias)
Allocation concealment High risk Alternation
(selection bias)
Blinding (performance High risk Blinding of patients and clinicians not possible; blinding of outcome assessor
bias and detection bias) not reported
All outcomes
Incomplete outcome data High risk 13/75 (17%) loss to follow-up of nerves, 13/57 participants (23%); no inten-

(attrition bias)

tion-to-treat analysis was performed.
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Pannikar 1984 (continued)
All outcomes

Selective reporting (re- High risk The occurrence of adverse effects was not reported
porting bias)
Other bias High risk No separate analysis was done using only one independent outcome from

each patient

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Carayon 1985a

Unclear randomisation procedure

Carayon 1985b

Unclear randomisation procedure

Carayon 1993

Unclear randomisation procedure

Dandapat 1991

Unclear randomisation procedure

Droogenbroeck 1977

No randomisation procedure

Oommen 1979

No randomisation procedure

Rao 1989

No randomisation procedure

DATA AND ANALYSES

Comparison 1. Medial epicondylectomy plus oral steroids versus oral steroids alone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Change in sensory score after one 1 57 Mean Difference (IV, Fixed, 0.08 [-2.45,2.61]

year 95% Cl)

2 Proportion of ulnar nerves with sen- 1 62 Risk Ratio (M-H, Fixed, 95% 1.13[0.71, 1.77]

sory improvement after one year Cl)

3 Change in motor score afteroneyear 1 57 Mean Difference (IV, Fixed, 0.82[-1.34,2.98]
95% Cl)

4 Proportion of ulnar nerves with mo- 1 62 Risk Ratio (M-H, Fixed, 95% 0.91[0.64, 1.28]

tor improvement after one year Cl)

5 Change in sensory score after two 1 57 Mean Difference (IV, Fixed, -0.02 [-2.82,2.78]

years 95% Cl)

6 Change in motor score after two 1 57 Mean Difference (IV, Fixed, 0.22[-2.39,2.83]

years

95% Cl)
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Analysis 1.1. Comparison 1 Medial epicondylectomy plus oral steroids
versus oral steroids alone, Outcome 1 Change in sensory score after one year.

Study or subgroup Surgery plus Steroids alone Mean Difference Weight Mean Difference
oral steroid
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

Ebenezer 1996 29 2.1(47) 28 2(5) —.— 100% 0.08[-2.45,2.61]
Total *** 29 28 ‘ 100% 0.08[-2.45,2.61]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.06(P=0.95) ‘

Favours steroids alone ;105 0 5 10 Favours surgery + steroid

Analysis 1.2. Comparison 1 Medial epicondylectomy plus oral steroids versus oral steroids
alone, Outcome 2 Proportion of ulnar nerves with sensory improvement after one year.

Study or subgroup Surgery plus Steroids alone Risk Ratio Weight Risk Ratio
oral steroid
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Pannikar 1984 18/31 16/31 —.— 100% 1.13[0.71,1.77]
Total (95% Cl) 31 31 ¢ 100% 1.13[0.71,1.77]
Total events: 18 (Surgery plus oral steroid), 16 (Steroids alone) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.51(P=0.61) ‘

Favours steroids alone 01 02 0.5 1 2 5 10 Favours surgery + steroid

Analysis 1.3. Comparison 1 Medial epicondylectomy plus oral steroids
versus oral steroids alone, Outcome 3 Change in motor score after one year.

Study or subgroup Surgery plus Steroids alone Mean Difference Weight Mean Difference
oral steroid
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% CI

Ebenezer 1996 29 3.1(2.5) 28 23(5.3) —.— 100% 0.82[-1.34,2.98]
Total *** 29 28 ’ 100% 0.82[-1.34,2.98]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.74(P=0.46) ‘

Favours steroids alone  -10 -5 0 5 10 Favours surgery + steroid
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Analysis 1.4. Comparison 1 Medial epicondylectomy plus oral steroids versus oral steroids
alone, Outcome 4 Proportion of ulnar nerves with motor improvement after one year.

Study or subgroup Surgery plus Steroids alone Risk Ratio Weight Risk Ratio
oral steroid
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Pannikar 1984 20/31 22/31 —.— 100% 0.91[0.64,1.28]
Total (95% Cl) 31 31 * 100% 0.91[0.64,1.28]
Total events: 20 (Surgery plus oral steroid), 22 (Steroids alone) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.54(P=0.59) ‘

Favours steroids alone 01 0.2 0.5 1 2 5 10 Favours surgery + steroid

Analysis 1.5. Comparison 1 Medial epicondylectomy plus oral steroids versus
oral steroids alone, Outcome 5 Change in sensory score after two years.

Study or subgroup Surgery plus Steroids alone Mean Difference Weight Mean Difference
oral steroid
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Ebenezer 1996 29 2.9(5.1) 28 2.9 (5.6) 100% -0.02[-2.82,2.78]

Heterogeneity: Not applicable
Test for overall effect: Z=0.01(P=0.99)

|
Total *** 29 28 ‘ 100% -0.02[-2.82,2.78]
0

Favours steroids alone  -10 5 5 10 Favours surgery + steroid

Analysis 1.6. Comparison 1 Medial epicondylectomy plus oral steroids
versus oral steroids alone, Outcome 6 Change in motor score after two years.

Study or subgroup Surgery plus Steroids alone Mean Difference Weight Mean Difference
oral steroid
N Mean(SD) N Mean(SD) Fixed, 95% CI| Fixed, 95% Cl

Ebenezer 1996 29 2.8(4.6) 28 2.6(5.4) 100% 0.22[-2.39,2.83]

Heterogeneity: Not applicable
Test for overall effect: Z=0.17(P=0.87)

_._
|
Total *** 29 28 ¢ 100% 0.22[-2.39,2.83]
0

Favours steroids alone ~ -10 -5 5 10 Favours surgery + steroid

Comparison 2. Longitudinal epineurotomy plus oral steroids versus oral steroids alone

Outcome or subgroup title No. of studies No. of partici- Statistical Effect size
pants method
1 Median sensory improvement after two years Other data No numeric data
2 Median motor improvement after two years Other data No numeric data
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Outcome or subgroup title No. of studies No. of partici- Statistical Effect size
pants method
3 Median improvement in nerve pain and tender- Other data No numeric data

ness after two years

Analysis 2.1. Comparison 2 Longitudinal epineurotomy plus oral steroids versus
oral steroids alone, Outcome 1 Median sensory improvement after two years.

Median sensory improvement after two years

Study Surgery plus oral Steroid alone group Test Outcome
steroid group

Boucher 1999 25% median improvement 20% median improvement Tukey box plot test No significant difference at 5%
level

Analysis 2.2. Comparison 2 Longitudinal epineurotomy plus oral steroids versus
oral steroids alone, Outcome 2 Median motor improvement after two years.

Median motor improvement after two years

Study Surgery plus oral Steroid alone group Test Outcome
steroid group

Boucher 1999 30% median improvement 20% median improvement Tukey box plot test No significant difference at 5%
level

Analysis 2.3. Comparison 2 Longitudinal epineurotomy plus oral steroids versus oral steroids
alone, Outcome 3 Median improvement in nerve pain and tenderness after two years.

Median improvement in nerve pain and tenderness after two years

Study Surgery plus oral Steroid alone group Test Outcome
steroid group

Boucher 1999 11% median improvement 0% median improvement Tukey box plot test Significant difference at 5%
level

APPENDICES

Appendix 1. MEDLINE (Ovid)search strategy

Database: Ovid MEDLINE(R) <1946 to October Week 1 2012>
Search Strategy:

1 randomized controlled trial.pt. (338952)
2 controlled clinical trial.pt. (85368)

3 randomized.ab. (241738)

4 placebo.ab. (135435)

5 drug therapy.fs. (1576027)

6 randomly.ab. (173480)

7 trial.ab. (250444)

8 groups.ab. (1134703)

9 or/1-8 (2934469)

10 exp animals/ not humans.sh. (3793849)
119 not 10 (2492833)

12 leprosy.mp. or exp Leprosy/ (21113)
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13 hansen disease.mp. (66)

1412 or 13 (21121)

15 exp Decompression/ or decompression$.mp. (28810)
16 neurolysis.mp. (1408)

17 epicondylectomy.mp. (92)

18 epineurotomy.mp. (35)

19 or/15-18 (30081)

20 neuritis.mp. or Neuritis/ (12398)

21 nerve damage.mp. (3396)

22 peripheral nervous system diseases.mp. or exp Peripheral Nervous System Diseases/ (116793)
23 nerve loss.mp. (75)

24 Peripheral Nerves/ (19886)

25 neuropath$.mp. (87793)

26 nerve function impairment.mp. (68)

27 nerve problem.mp. (17)

28 nerve involvement.mp. (1815)

29 (nerve pain or neuralgia).mp. or Neuralgia/ (15249)
30 0r/20-29 (197412)

3111 and 14 and 19 and 30 (14)

3231 and 20100701:20121015.(ed). (0)

Appendix 2. EMBASE (Ovid) search strategy

Database: Embase <1980 to 2012 Week 41>
Search Strategy:

1 crossover-procedure.sh. (35263)

2 double-blind procedure.sh. (111398)

3 single-blind procedure.sh. (16509)

4 randomized controlled trial.sh. (330814)

5 (randomS$ or crossover$ or cross over$ or placebo$ or (doubl$ adj blind$) or allocat$).tw,ot. (905431)
6 trial.ti. (136362)

7 clinical trial/ (872711)

8 or/1-7 (1505885)

9 (animal/ or nonhuman/ or animal experiment/) and human/ (1214260)
10 animal/ or nonanimal/ or animal experiment/ (3322220)
11 10 not 9 (2750537)

12 8 not 11 (1417057)

13 limit 12 to embase (1098843)

14 leprosy.mp. or exp Leprosy/ (24619)

15 hansen disease.mp. (94)

16 14 or 15 (24626)

17 exp Decompression/ or decompression$.mp. (38755)

18 neurolysis.mp. (2722)

19 epicondylectomy.mp. (121)

20 epineurotomy.mp. (43)

21 or/17-20 (41200)

22 neuritis.mp. or Neuritis/ (14248)

23 nerve damage.mp. (4468)

24 peripheral nervous system diseases.mp. or exp Peripheral Nervous System Diseases/ (45650)
25 nerve loss.mp. (105)

26 Peripheral Nerves/ (17757)

27 neuropath$.mp. (184945)

28 nerve function impairment.mp. (97)

29 nerve problem.mp. (19)

30 nerve involvement.mp. (2297)

31 (nerve pain or neuralgia).mp. or Neuralgia/ (20283)

32 0r/22-31 (229118)

3313 and 16 and 21 and 32 (8)

Appendix 3. AMED (Ovid) search strategy
Database: AMED (Allied and Complementary Medicine) <1985 to October 2012>
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Search Strategy:

1 leprosy.mp. or exp Leprosy/ (67)

2 hansen disease.mp. (0)

31or2(67)

4 exp Decompression/ or decompression$.mp. (282)
5 neurolysis.mp. (44)

6 epicondylectomy.mp. (1)

7 epineurotomy.mp. (0)

8 or/4-7 (323)

9 neuritis.mp. or Neuritis/ (68)

10 nerve damage.mp. (46)

11 peripheral nervous system diseases.mp. or exp Peripheral Nervous System Diseases/ (1)
12 nerve loss.mp. (0)

13 Peripheral Nerves/ (330)

14 neuropath$.mp. (1446)

15 nerve function impairment.mp. (2)

16 nerve problem.mp. (3)

17 nerve involvement.mp. (22)

18 (nerve pain or neuralgia).mp. or Neuralgia/ (252)
19 0r/9-18 (2084)

20 Randomized controlled trials/ (1553)

21 Random allocation/ (304)

22 Double blind method/ (450)

23 Single-Blind Method/ (32)

24 exp Clinical Trial/ (3219)

25 (clin$ adj25 trial$).tw. (5501)

26 ((singl$ or doubl$ or treb$ or trip$) adj25 (blind$ or mask$ or dummy)).tw. (2265)
27 placebos/ (522)

28 placebo$.tw. (2521)

29 random$.tw. (12977)

30 research design/ (1681)

31 Prospective Studies/ (509)

32 cross over studies.mp,et. (6)

33 meta analysis/ (111)

34 (meta?analys$ or systematic review$).tw. (1913)
35 controlS.tw. (27934)

36 (multicenter or multicentre).tw. (739)

37 ((study or studies or design$) adj25 (factorial or prospective or intervention or crossover or cross-over or quasi-experiment$)).tw. (9872)

38 0r/20-37 (43054)
393and 8and 19 and 38 (0)

Appendix 4. LILACS search strategy
(leprosy or lepra or hanseniase or hansen's disease or MH:C01.252.410.040.552.3865)

AND (MH:E.04.188$ or decompression or decompresion or descompressao or neurolysis or epicondylectomy) and (neuritis or neurite or
nerve damage or MH:C10.668.829$ or Enfermedades del Sistema Nervioso Periferico or Doencas do Sistema Nervoso Periferico or nerve

loss or peripheral nerves or Nervios Perifericos or Nervos Perifericos or neuropath$ or nerve or neuralgia)

and ((PT:"Randomized Controlled Trial" or "Randomized Controlled trial" or "Ensayo Clinico Controlado Aleatorio" or "Ensaio Clinico
Controlado Aleatério" or PT:"Controlled Clinical Trial" or "Ensayo Clinico Controlado" or "Ensaio Clinico Controlado" or "Random
allocation" or "Distribucion Aleatoria" or "Distribui¢do Aleatéria" or randon$ or Randomized or randomly or "double blind" or "duplo-
cego" or "duplo-cego" or "single blind" or "simples-cego" or "simples cego" or placebo$ or trial or groups) AND NOT (B01.050$ AND NOT

(humans or humanos or humanos)))

Appendix 5. CINAHL (EBSCOhost)search strategy
Monday, October 15,2012 11:56:23 AM
S41S39and S181

S40S39and S211
S39S38and S26 and S211

Decompressive surgery for treating nerve damage in leprosy (Review)
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S38 S37 or S36 or S35 or S34 or S33 or S32 or S31 or S30 or S29 or S28 or S27 30193

S37 nerve pain 995

S36 (neuralgia) or (MH "Neuralgia") 2988

S35 nerve involvement 248

S34 nerve problem 24

S33 nerve function impairment 20

S32 neuropath* 12174

S31 (Peripheral Nerves) or (MH "Peripheral Nerves") 2082

S30 nerve loss 224

S29 (peripheral nervous system diseases) or (MH "Peripheral Nervous System Diseases+") 21885

S28 nerve damage 549

S27 (neuritis) or (MH "Neuritis") 657

S26 S25 or S24 or S23 or S22 3792

S25 epineurotomy 2

S24 epicondylectomy 10

S23 neurolysis 170

S22 (Decompression) or (MH "Decompression, Surgical") 3641

S21S200rS19976

S20 hansen disease 11

S19 (leprosy) or (MH "Leprosy") 975

S18 Sl orS2orS3orS4orS5o0rS6orS7orS8orS9orS10orS11orS12orS13orS14orS15o0rS16 or S17 565233

S17 ABAB design* 78

S16 Tl random™ or AB random™* 114866

S15 ( Tl (cross?over or placebo* or control* or factorial or sham? or dummy) ) or ( AB (cross?over or placebo* or control* or factorial or
sham? or dummy) ) 236487

S14 ( TI (clin* or intervention* or compar® or experiment* or preventive or therapeutic) or AB (clin* or intervention* or compar* or
experiment* or preventive or therapeutic) ) and ( Tl (trial*) or AB (trial*) ) 80165

S13 (Tl (meta?analys* or systematic review*) ) or (AB (meta?analys* or systematic review*) ) 23816

S12 (Tl (single* or doubl* or tripl* or trebl*) or AB (single* or doubl* or tripl* or trebl*) ) and ( Tl (blind* or mask*) or AB (blind* or mask*))
18634

S11 PT ("clinical trial" or "systematic review") 105563

S10 (MH "Factorial Design") 845

S9 (MH "Concurrent Prospective Studies") or (MH "Prospective Studies") 188555

S8 (MH "Meta Analysis") 14850

S7 (MH "Solomon Four-Group Design") or (MH "Static Group Comparison") 30

S6 (MH "Quasi-Experimental Studies") 5602

S5 (MH "Placebos") 7787
S4 (
S3(
S2(

MH "Double-Blind Studies") or (MH "Triple-Blind Studies") 25165

MH "Clinical Trials+") 149100

MH "Crossover Design") 9734
S1 (MH "Random Assignment") or (MH "Random Sample") or (MH "Simple Random Sample") or (MH "Stratified Random Sample") or (MH
"Systematic Random Sample") 58490

Appendix 6. CENTRAL search strategy

#1 leprosy

#2 MeSH descriptor Leprosy explode all trees

#3 "hansen disease"

#4 (#1 OR #2 OR #3)

#5 Decompression

#6 MeSH descriptor Decompression explode all trees
#7 neurolysis

#8 epicondylectomy

#9 epineurotomy

#10 (#5 OR #6 OR #7 OR #8 OR #9)

#11 neuritis

#12 MeSH descriptor Neuritis explode all trees

#13 "nerve damage"

#14 "peripheral nervous system diseases"

#15 MeSH descriptor Peripheral Nervous System Diseases explode all trees
#16 "nerve loss"

#17 MeSH descriptor Peripheral Nerves, this term only
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#18 neuropath*

#19 "nerve function impairment"

#20 "nerve problem"

#21 "nerve involvement"

#22 ("nerve pain" or neuralgia)

#23 MeSH descriptor Neuralgia, this term only

#24 (#11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23)

#25 (#4 AND #10 AND #24)
#26 (#25)

WHAT'S NEW

Date Event

Description

31 October 2012 New citation required but conclusions

have not changed

No new studies for inclusion. Content of plain language summa-
ry and abstract revised. Risk of bias text edited with no change to
assessments. Published notes added.

15 October 2012 New search has been performed

Searches updated (October 2012).

HISTORY

Protocol first published: Issue 1, 2008
Review first published: Issue 1, 2009

Date Event

Description

15 February 2010 New search has been performed

This review has been updated with a new search (August 2010)
but no new relevant studies were found.

'Risk of bias' and 'Summary of findings' tables have been includ-
ed.

27 May 2008 Amended

Converted to new review format.

14 November 2007 New citation required and conclusions

have changed

Substantive amendment

CONTRIBUTIONS OF AUTHORS

Link with editorial base and co-ordinate contributions from co-authors (NwV).

Draft protocol (NvV with input from all).
Run search (Nw).

Identify relevant titles and abstracts from searches (NvV, JHR).
Obtain copies of trials (NvV).

Selection of trials (NvV, JHR).

Extract data from trials (NvV, JHR).

Enter data into RevMan (NwV).

Carry out analysis (NvV, JHR).

Interpret data (NvV, TS, WT, JHR).

Draft final review (NvV with input from all).
Update review (NvV, JHR).
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We updated the risk of bias methodology, added a 'Risk of bias' figure and included a 'Summary of findings' table. The 'Risk of bias' section
was further revised in 2012 (Higgins 2011).

NOTES

As trials are rarely conducted in this field, this review will be updated every four years instead of the usual two years. However, if new data
emerge an earlier update will be planned.

INDEX TERMS

Medical Subject Headings (MeSH)

Administration, Oral; Combined Modality Therapy [methods]; Decompression, Surgical [*methods]; Glucocorticoids [administration &
dosage]; Leprosy [*complications]; Peripheral Nerve Injuries [drug therapy] [*surgery]; Prednisolone [therapeutic use]; Randomized
Controlled Trials as Topic

MeSH check words

Humans
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