
INTRODUCTION
Impairment of peripheral nerve function may
lead to the loss of autonomic, sensory and
motor functions. In the upper extremity this
may lead to dry, insensate skin on fingers that
can no longer grasp and manipulate objects
with precision and power control. The inappro-
priate use of the unbalanced hand or foot, and
its inability to protect itself from the strains of
daily stress, can lead to skin breakdown, infec-
tion and the more serious sequelae of neglected
painless sepsis.  While it is reasonable to say
that the patient with leprosy can be cured of his
bacteriological infection, we are less able to
deal with the problem of nerve damage.
Neuritis is a state of inflammation within a
peripheral nerve that may lead to impaired
function. There are a number of modalities to
manage this problem. These can be divided
into medical and surgical interventions and are
attempts to reverse the pathology or mitigate
its effects. Medical treatment mainly involves
the use of anti-inflammatory drugs (e.g.
steroids) and splints (rest) to encourage nerve
recovery. Health education is also invaluable in
preventing disability by promoting under-
standing of the aetiology of tissue damage.
Occupational therapy and assistive devices can
be employed to enhance function and prevent
or reduce deterioration when established nerve
damage is present. Surgery is of benefit in alle-
viating nerve pain in those with chronic
painful irreversible nerve impairment.
Draining a compressive sterile nerve abscess
and motor reactivation of hand, foot and facial
palsies, by tendon transfer, are all valuable
interventions. Surgery, while heralded as a

method of reversing nerve impairment by
decompressive neurolysis operations, is actual-
ly of unproven benefit and in urgent need of a
controlled clinical trial to test its true useful-
ness.

The primary task of the leprologist is to
cause no harm and if possible to alleviate nerve
damage. This responsibility is most easily car-
ried out by first assessing the extent and
reversibility of the nerve damage. Those with a
new nerve impairment (less than 3 months)
and those with a recent nerve impairment (less
than 12 months) may benefit from a course of
steroids. Nerve function impairment must not
be considered irreversible until the deficit has
been present for at least three years.
Irreversible means that the motor end plates
and sensory organs are biologically present but
completely non-functional because of atrophy
and are no longer capable of recovery in the
presence of a new or recovered nerve axon
reaching the end plate or sense organ. Whilst
no studies exist in support of this recommen-
dation,  and some surgeon would consider
eighteen months of no recovery to be irre-
versible, I believe we should not consider a
period less than 3 years or patients may be sub-
mitted to unnecessary treatments. This is espe-
cially true of the very long peripheral nerves
like the lateral popliteal which often show
improved function some years after a complete
foot drop.

In many of its chapters, this book deals with
the use of surgical motor reactivation for estab-
lished palsy. This chapter will first address the
issues of surgical intervention that attempt to
reverse nerve function loss. Indications and
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techniques for nerve surgery will then be dis-
cussed. 

LITERATURE REVIEW

In the 1970's there were several publications on
neurolysis of peripheral nerves that reported
improvement in nerve function. Antia stated in
1974 that “…. careful and complete release of
the thickened nerve may not only relieve the
pain, but may also result in recovery of sensory
and motor function”.1 Twenty years later Antia
says, “Traditional surgical decompression of
the posterior tibial nerve yields equivocal
results”.2 Why after twenty years do we still
not know whether surgical decompression of
the leprosy nerve is beneficial? 

The answer lies in a review of the neurolysis
papers.  In most of these studies the patients
were poorly selected with acute new cases
mixed with longstanding nerve impairment
cases. More importantly, there were no control
groups.6-10,16,17,19,20

Neurolysis means different things to differ-
ent surgeons and this has made comparison of
results of limited value. Neurolysis can mean, a
simple surgical decompression at the sites of
predilection (for example dividing the flexor
retinaculum at the wrist); an epineurotomy,
which can be longitudinal or meshed, deroof-
ing or excisional; interfascicular neurolysis
with microsurgical instruments; or simple
nerve rerouting, such as an anterior transposi-
tion of the ulnar nerve. Neurolysis has been
performed by few surgeons and has not gained
universal acceptance. That patients who have a
surgical decompression do improve is not in
doubt. The question is whether they improve
more than if they had received only medical
therapy. There is a study purporting to demon-
strate that decompression used in conjunction
with steroids is better than decompression
alone.21 However, in this study patients with

an acute painful neuritis received steroids in
addition to the surgical decompression, while
the decompression alone was for patients with
established sensory loss. The first group fared
better than the second.  It is not surprising that
the patients with more recent loss had better
results. In a comparative study, Dandapat has
shown a benefit with perineural steroid injec-
tions given at the same time as a neurolysis.11

Group A received surgical decompression and
epineurotomy while group B, in addition to
surgery, received an injection of long acting
steroid placed around the nerve after comple-
tion of the neurolysis. In Group A, 57.1%
showed an improvement in the nerve evalua-
tion test score, whilst in Group B, 83.3% of
patients had improved. This demonstrates only
that steroid injection improves the results of
ulnar nerve decompression.

One study compared oral steroids against
surgery and oral steroids.18 Patients were ran-
domly allocated to the medical or surgical
group. Surgery consisted of a medial epi-
condylectomy and decompression of the
nerves. The results showed a statistically sig-
nificant improvement in both groups as
assessed by improvement in motor and senso-
ry functions and reduction of pain and tender-
ness. The study did not demonstrate any
added benefit from the surgery as compared to
steroid therapy alone. Clearly decompression
surgery has no present or substantial evidence
base for its claimed advantage of nerve func-
tion improvement.

There are other reasons why neurolysis has
not been more widely practiced. Firstly, with
the development of steroid therapy to control
reactional episodes, there appears to be an
effective  'medical decompression' of nerves
often with subsequent nerve recovery. Many
patients presenting with a nerve function loss
of less than three months duration will gain a
complete or good recovery with steroid thera-
py. This has certainly taken the pressure off any
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need to find a surgical method of improving
nerve function, especially when many leprosy
control programs do not have a competent
reconstructive surgical arm to their program. 

Just how steroids work in patients with
recent nerve impairment is not known.
Whether it is a reduction of oedema in the
swollen nerve effecting a 'medical decompres-
sion', and/or the steroids mitigate the immune
reaction more systemically, is not known.
Steroids have not been tested in a blind con-
trolled trial for their efficacy in controlling and
reversing recent nerve impairment. It would be
unethical to carry out such a study now. 

For the present, in most centres, steroids
have replaced surgical decompression in the
treatment of recent nerve impairment, and
surgery is reserved for nerve abscess and unre-
sponsive nerve pain.3,14

However, despite the success of chemother-
apy there is a group of patients who fail to
respond and are left with a social and function-
al disability. This has given impetus to explore
new avenues in the search for motor and senso-
ry recovery in the hand.

SURGICAL OPTIONS AND THE
FUTURE
The scientific rationale for surgery in promot-
ing motor and/or sensory recovery is to
decompress the nerve at the sites of mechanical
compression. This could be supplemented with
an epineurotomy or interfascicular neurolysis
in order to permit the regenerating nerve to
pass through the 'compressive' area and reach
its end organs. For this to be effective the
surgery needs to be performed before the skin's
sense organs or skeletal muscle fibres have irre-
versibly atrophied. This probably means the
patient should have a nerve impairment of less
than three years, although many surgeons
would use a rule of less than one year.
Alternatively, if the understanding is that the

nerve is irreversibly damaged at the site of
'compression', then jumping the lesion with a
muscle graft or other nerve conduit is a surgi-
cal possibility (Pereira). Again this must be
done before the sense organs have atrophied.
However, any patient receiving any of these
types of operations within the desired three
year period could just as well have made a
nerve recovery spontaneously. So it behooves
those who do these operations to demonstrate
not only that they are successful, but that they
are more successful than if the operation had
not been done. The International Federation of
Anti-Leprosy Associations (ILEP) has reviewed
the history of neurolysis and made a plea for
controlled, multicentre, trials to test the
hypothesis that surgical decompression has a
benefit over steroids alone.5 Others have made
similar pleas.4, 21,22,23

INDICATIONS FOR SURGERY 
Nerve abscess
The presence of a fluctuant swelling on or
within a fusiform swollen peripheral nerve
suggests a nerve abscess.3 Often the patient is
classified towards the tuberculoid end of the
spectrum, and usually the nerve has some
residual nerve function. The differential diag-
nosis is reaction neuritis with oedema of the
nerve, which will be soft and tender. The
fusiform swelling may also represent a chronic
fibrosis, which will be hard, non-tender and
more symmetrically swollen. The patient may
recently have had an episode of reaction. The
first line of management must be directed
towards control of the disease process with a
course of steroids and splinting if the nerve is
painful. The diagnosis of an abscess can be con-
firmed by ultrasound, when available, and by
needle aspiration of purulent material, which
proves sterile for bacteria on microbiological
culture. The pathology of the condition is
necrosis of one or more fascicles within the
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nerve with pus production and a capsule for-
mation. This may be within the swollen periph-
eral nerve or it may herniate like a pedunculat-
ed cyst. The swelling will be fluctuant and
mobile transversally but not longitudinally. It
is important that the surgeon does not make
the nerve function worse by surgery, nor create
a chronic wound sinus. It may be possible,
under local anesthetic to simply aspirate the
nerve abscess with a large bore needle, and
wait for nerve function to improve. A chronic,
or recurrent abscess can be surgically exposed
under regional or general anaesthesia, the
abscess cavity opened and drained and very
carefully cleaned of its pseudocapsule wall,
without avulsing nerve fascicles. The wound is
then closed with separate fascial layers to
reduce the chance of a chronic wound sinus.
Under no circumstances should the abscess be
surgically excised as this might slice through
nerve fascicles that might otherwise have
recovered.

Nerve Pain
Patients with established irreversible nerve
impairment occasionally suffer from persistent
nerve pain many months or years after com-
pleting chemotherapy. Examination of these
peripheral nerves will demonstrate firm hard
fusiformly swollen nerves.  Shooting pains and
paraesthesia can be elicited by tapping the
nerve trunks at the sites of predilection and
often more proximally as well (Tinel-Hoffman
sign). In these patients the distal nerve and its
sensory organs or muscle end plates are not
functioning, but the peripheral nerves are full
of thousands of proximal regenerating nerve
fascicles trapped in a fibrotic mass. There is no
strategy at present to provide viable endpoints
for these regenerating nerve axons which cause
the nerve pain. While there has been no ran-
domized controlled trial to demonstrate the
efficacy of neurolysis for such patients there is
much anecdotal evidence to suggest that

releasing the proximal compression in these
patients reduces their pain. An oral course of
Gabapentin or Cabamazipine should first be
tried for several weeks, as this may suffice.
Surgery to relieve pain is designed to release
compressive forces on the swollen peripheral
nerve. This is only after all the acute or acute on
chronic loss of nerve function has been ade-
quately dealt with by courses of steroids and
splintage. Patients with persistent pain may
have fibrotic scars causing compression. These
can be external to the nerve at the sites of
predilection, and worsened by osseo-ligamen-
tous tunnels, or intraneural fibrosis. In these
instances, nerve decompression will often
reduce the pain. Procedures include any of the
techniques of decompressing the anatomical
area in which the nerve lies, deroofing the
epineurium, or inter/intra fascicular neuroly-
sis. 

Lack of improvement of nerve impairment
with steroid therapy
While more controversial (see above), many
surgeons strongly advocate surgical nerve
decompression for patients who fail to respond
to steroid therapy. For this to be effective it
should be done early (less than three months),
which of course will obscure the possible effect
of the steroids, emphasizing again the need for
a randomized controlled trial.

SURGICAL TECHNIQUES
Once it has been agreed that some form of sur-
gical decompression of the leprosy involved
nerve is needed, mechanical decompression of
the fibro-osseous tunnel and release of the
intermuscular membrane at the site of predilec-
tion can be considered to be the minimum level
of intervention. The next issue to consider is
the type and extent of an epineurotomy and
interfascicular neurolysis. In considering the
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choice, the surgeons experience of intra-neural
surgery, and availability of micro instruments
and magnification should be taken into
account. How far to extend the neurolysis
proximal and distal to the site of predilection is
also not determined. Turkof and Richard have
demonstrated a reduction in electrophysiologi-
cal nerve conduction considerably more proxi-
mal than the macroscopically obviously
involved section of an involved nerve.23,26,27

Therefore any neurolysis required at the site of
nerve compression might need to be extended,
at least by an epineurotomy, into the more
proximal nerve trunk. Whether this is an abso-
lute or relative indication is not known at pre-
sent.

Neurolysis, as a technique, demands micro-
instruments and magnification in order to safe-
ly operate on, and in a nerve. The interested
reader should consult Salafia and Chauhan's
book on Treatment of Neuritis in Leprosy.24

However, it is my opinion that such techniques
need to be validated by randomised controlled
trials to assess their usefulness, rather than
offering the technique to occasional patients.

Posterior Tibial Nerve
Release
Using appropriate anaesthesia, either general,
regional or local, and after limb exsanguination
by elevation and application of a tourniquet on
the thigh, the medial aspect of the ankle is pre-
pared for surgery. An incision behind the medi-
al malleolus, approximately 6-8 cm long, will
expose the flexor retinaculum (Fig. 3-1). When
the whole extent of the retinaculum is visible it
can be incised by sharp dissection to expose the
underlying posterior tibial vessels and nerve. It
may be necessary to release the neurovascular
bundle more proximally into the calf and
under the medial gastrocnemeus. There is no
evidence that a more proximal or distal neurol-

ysis will improve the result of the decompres-
sion.16

Ulnar nerve at the elbow
Using appropriate anaesthesia and following
limb exsanguination by elevation and applica-
tion of a tourniquet as proximal as possible on
the upper arm, the elbow is prepared for
surgery with the shoulder abducted and fully
externally rotated and the arm on a side table.

Options for surgery on the ulnar nerve are
varied. Traditionally the operation of choice
was an anterior transposition of the nerve. A
simple nerve release and epineurotomy are
advocated by some.13 A medial epicondylecto-
my is preferred by some as it does not interfere
with the  blood supply and patients regain use
of the limb faster. 

Simple Decompression
Simple decompression involves an 8 cm inci-
sion, a little anterior to the skin markings of the
nerve, to expose the medial epicondyle and the
medial intermuscular septum. The fascia that
overlies the nerve is divided and the dissection
is extended to release the crescentic free margin
of the flexor carpi ulnaris beneath which the
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FIGURE 3-1 Anatomy of  posterior tibial nerve at
ankle. (Modified from Carayon A, Surgical Rehabilitation
in Leprosy, Williams and Wilkins, 1974).
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nerve disappears (Fig. 3-2). The proximal medi-
al intermuscular septum is released as it may
be compressing the swollen nerve. An epineu-
rotomy is then carefully carried out along its
exposed length. Devascularising the nerve is
avoided by dissecting its deep aspects. There is
evidence in non-leprosy ulnar nerve surgery
that a simple epineurotomy, with or without a
medial epicondylectomy, gives similar results
to an anterior transposition. It also has the
advantage of not interfering with the blood

supply of the ulnar nerve.12,13,15 

Medial Epicondylectomy
Patients with a large fusiform nerve that on
elbow flexion dislocates out of the ulnar groove

between the medial epicondyle and the olecra-
non may benefit from an additional medial epi-
condylectomy or anterior transposition of the
ulnar nerve. Once the ulnar nerve is seen and
retracted posteriorly the medial epicondyle is
exposed by sharp subperiosteal dissection and
reflection of the common flexor origin. The
ulnar nerve, with its blood supply and fascial
bed, are visualised in order to protect these tis-
sues during the osteotomy. One then proceeds
to remove, obliquely,  the medial epicondyle
and a portion of the supracondylar ridge (Fig.
3-3). An osteotome or ronguers suffice to
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FIGURE 3-2 Simple unroofing of ulnar nerve at
elbow. A. Following exposure  B. Following unroofing.
(Modified from Carayon A, Surgical Rehabilitation in
Leprosy, Williams and Wilkins, 1974).

FIGURE 3-3 Medial epicondylectomy. A. Removal of
medial epicondyle after raising periosteal flap.
B. Periosteum closed to minimize adhesions, fibrous
arch divided and two heads of flexor carpi ulnaris sepa-
rated. The ulnar nerve is then translocated anteriorly.
(Modified from Carayon A, Surgical Rehabilitation in
Leprosy, Williams and Wilkins, 1974)
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remove the bone. The periosteum is closed
over the filed bone edges and with the nerve
retracted anteriorly, the common flexor origin
is sutured to its new bone origin. The collateral
elbow ligaments are left intact in this dissec-
tion. The wound is closed and a bulky soft
dressing applied for 10 days. Decompression of
the ulnar nerve at the wrist (Guyon’s canal)
alone may not be beneficial when in most cases
the nerve may be more severely damaged
proximally in leprosy affected persons. 

Median Nerve
Release
Following appropriate anaesthesia and appli-
cation of a tourniquet, the whole upper limb is
prepared allowing access to the wrist, the fore-
arm and cubital fossa. This is because the medi-
an nerve needs to be decompressed at the wrist
and sometimes at the pronator teres arch as
well. A longitudinal anterior wrist incision that
extends 4 cm proximal and 3 cm distal to the
wrist crease, and lies to the ulnar side of the
palmaris longus, will allow adequate direct
vision of the carpal tunnel ligament and min-
imise surgical damage to any aberrant motor
branch of the thenar muscles when dividing
the ligament with a scalpel. Whilst the mechan-
ical cause of the compression is the carpal tun-
nel itself the nerve is often grossly swollen
proximal to the carpal tunnel. As with other
decompression surgery, if the epineurium
looks thickened, tight or pale in colour then a
longitudinal epineurotomy can be performed
and extended proximally into the forearm if
necessary. When a positive pronator arch
impingement provocation test is present (Tinel
sign in the cubital fossa, pain on pronation of
the flexed forearm against resistance, or pain
on resisted flexion of the middle and ring fin-
gers) then a cubital fossa exploration for a pos-
sible second median nerve granuloma should
be performed. A second curved incision is
made over the proximal volar forearm across
the cubital fossa and up the medial side of the

distal upper arm after dividing the lacertus
fibrosus. This exposes the pronator teres arch
and the fibrous origin for the deep head of the
flexor digitorum superficialis. Release of these
tight structures might expose a second
fusiform swelling in the median nerve deep in
the cubital fossa.27 An epineurotomy may also
be appropriate. 

Other Surgery
Decompression of the Facial nerve has been
described.28 However, there is inadequate evi-
dence to recommend it as a treatment option at
present. Similarly, anyone contemplating
decompression of the Common Peroneal nerve
should only do so as part of a Randomised
Controlled Trial. They should consider contin-
uing the neurolysis into the thigh as far as the
bifurcation of the sciatic nerve.23

CONCLUSION
While surgical release of compressed nerves is
associated with nerve recovery in many cases,
a randomized controlled trial is necessary to
prove that surgery with steroids is better than
steroids alone. For those with neuritis pain or
nerve impairment not responding to steroids,
nerve decompression may be indicated.
Complete release avoiding devascularization
of the nerve may lead to safe and good results
in competent hands.
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