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Surgery of leprosy
N. H. ANTIA, B. M. DAVER

INTRODUCTION
The World Health Organization has stated that about
15 million people in the world suffer from leprosy and a
quarter of them have some deformity. A number of these
deformities can be corrected surgically. To tackle this
enormous problem it is important that the role of surgery
in the management of patients with leprosy is properly
understood. .

PATHOPHYSIOLOGY OF DEFORMITIES
Tuberculoid leprosy results in a fairly rapid nerve paralysis,
and is responsible for lagophthalmos and deformities of
the hands and feet. All other facial deformities, i.e. the
depressed nose, loss of eyebrows, wrinkling of the face
and thickening of the ear lobes are due to the lepromatous
form of the disease.

In lepromatous leprosy, the host response to the
organism is muted and, though the tissues are teeming
with Mycobacterium /eprae (M. /eprae), tissue damage is
minimal taking many years to manifest. The patient is
bacteriologically positive and infectious. The deformities
seen in lepromatous leprosy are the result of direct
damage to the mucosa and dermis and not secondary to
nerve paralysis.

Borderline leprosy falls somewhere between these two
types. The immune response of the host is sufficiently
active to cause nerve damage and paralysis but insufficient
to render the patient non-infectious.

The course of the disease is sometimes interrupted
by a 'reaction' which may result in further damage to the
tissues, e.g. a sudden increase in nerve paralysis.

The nerves are involved in every case of leprosy
because M. /eprae has a predilection for the Schwarm
cell. Nerve involvement is responsible for the loss of
sweating and anaesthesia in the hypopigmented patches
on the skin, facial palsy, and for the deformities of the
hands and feet. Sensory loss almost always precedes motor
loss and the major nerves are involved at specific sites
(Fig. 1). The reason for this is uncertain but the high local
temperature has been suggested to be a possible cause.

The major damage is intraneural. In the early stages of
nerve involvement there is a considerable inflammatory
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FIG. 1. Common sites of nerve involvement in leprosy

response which results in swelling and tenderness at the
affected site. In tuberculoid leprosy the lesions are.
restricted to one or few of the above-mentioned sites (as
opposed to the lesions of lepromatous leprosy which are
diffuse) but the damage is extensive and may result in the
formation of nerve abscesses.

PREVENTION OF DEFORMITIES
Once established, nerve damage is irreversible and hence
early and continuous treatment of leprosy is the only way
of preventing nerve lesions. Inflamed nerves should be
rested for at least \4to 6 weeks by immobilization of the
limb in a plaster of Paris cast with the joints in the position
of rest.

Compression of the oedema tous and swollen nerve may
be caused by its thickened epineurium, deep fascia or by
anatomical structures, e.g. the fibro-osseous tunnel
behind the medial epicondyle of the humerus and the
carpal tunnel. Division of tissue constricting the nerve
may reduce local pain and prevent further nerve damage.
It should, however, only be attempted by a surgeon
well trained in microsurgery. Decapsulation (stripping
thickened perineurium off the nerve) or fascicular
neurolysis (elaborate dissection of individual nerve
bundles) are of doubtful value and can cause irreparable
damage to a partially functioning nerve.
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A nerve that is damaged beyond repair can still cause
pain and the painful segment can be totally excised during
reconstructive .surgery. This radical procedure often
relieves pain totally and is recommended in selected
cases. Painful neuromas do not recur.

THE NERVE ABSCESS
Nerve abscesses are manifest as localized tender swellings.
They generally develop in tuberculoid leprosy, may be
solitary or multiple and can occur in cutaneous or major
nerves. They are usually intraneural but sometimes
rupture to form collar stud abscesses. Though the nerve
appears to be destroyed it sometimes shows surprisingly
good function.

The affected nerve should be decompressed by division
of the extraneural structures and the abscess evacuated by
dividing the nerve sheath longitudinally. Though caseous
material may be gently scooped out, over-enthusiastic
scraping of the abscess bed should be avoided in a nerve
which shows preservation offunction. The skin incision is
closed without drainage and the limb immobilized for
2 to 3 weeks.

SPECIFIC NERVE LESIONS
The ulnar nerve is most commonly involved in leprosy.
The thickening of the nerve often extends from the mid-
arm to the point where the nerve enters the forearm. It is
often compressed within the fibro-osseous tunnel behind
the medial epicondyle of the humerus and by the unyielding
fibrous arch of the flexor carpi ulnaris muscle origin.
Release of the nerve is achieved by dividing these con-
stricting structures. Anterior transposition of the nerve is
not necessary. More distally, the deep motor branch of
the ulnar nerve passes through a dense fibrous tunnel
situated medial to the hook of the hamate. This tunnel is
sometimes the site of nerve compression and may need to
be divided.

The median nerve is generally thickened and oedematous
in the distal forearm and wrist and may be compressed
within the carpal tunnel. Division of the carpal ligament
effectiv.ely decompresses the nerve. Sometimes a long
median nerve abscess at this site may be mistaken for
chronic tenosynovitis.

FACIAL DEFORMITIES
Depressed nose
This deformity is due to destruction of the mucous
membrane and underlying cartilage. In untreated cases
the whole of the nasal lining is destroyed and the skin of
the nose becomes adherent to the margins of the pyriform
fossa, causing the typical 'snarl' deformity.

While minor depressions can be corrected by a bone
or cartilage graft introduced under the skin via a mid-
columellar incision without the addition of a lining,
moderate or major degrees of depression can only be
corrected by replacing the lost lining with a split skin graft,
nasolabial flaps or a midline forehead flap. Failure to
appreciate this may result in incomplete correction.

Postnasal epithelial inlay. This operation is recommended
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FIG. 2. Diagrammatic representation of the postnasal
epithelial inlay operation

for general use and is best performed under localanaes-
thesia. An incision, a little longer than the width of the
nose is made in the upper labial sulcus and deepened up
to the inferior margin of the pyriform fossa (Fig. 2). The
vestibular skin is freed from its adhesions to the margins
of the bony fossa and the skin of the dorsum is separated
from the anterior surface of the nasal bones. The dissection
must always be carried to the root of the nose to avoid a
break in the continuity of the dorsal line . If the dissection
is adequate, the nose is returned to its normal shape. The
nasal bones, if prominent, are shaved down to provide a
smooth cavity for the mould. Whenever possible, the
septum, posterior to the level of the pyriform fossa, is
preserved as it helps to retain the intranasal prosthesis.

Troublesome bleeding from the facial vessels is avoided
by keeping the dissection close to the bone. Haemostasis
is achieved by packing the cavity with gauze soaked in
chilled saline; bleeding vessels seldom need to be ligated
or cauterized. A generous piece of black gutta percha
(latex dental impression compound) is then softened in
boiling water and introduced into the cavity. It is moulded
with external pressure and allowed to harden in situ.
A red-hot prefabricated metal loop is then inserted into
the inferior surface of the mould, the eye of the loop lying
opposite the upper incisor teeth. The mould is then
removed and coated with mastisol (gum mastic solution).
A medium thickness skin graft taken from the inner
aspect of the arm or any other non-hairy site is draped
over the mould with its raw surface outwards (Fig. 2,
inset). The mould is then re-inserted and firmly anchored
in place by wiring it to an eyelet loop fastened to the upper
central incisor teeth. When the upper jaw is edentulous an
eyelet wire is passed through a hole, drilled with a bone
awl in the midline of the upper alveolus. Elaborate dental.
appliances are not necessary. Fixation is essential to
prevent extrusion of the mould during the period of con-
traction of the graft.

The first dressing is done after one week. The patient is
then taught to remove, clean, lubricate, re-introduce and
re-anchor the mould to the teeth in front of a mirror.
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FIG. 3. Pre- and postoperative photographs of a patient with
a depressed nose treated with a postnasal epithelial inlay

The mould is trimmed at the end of 10 days to a size
which is only slightly larger than that required, but the
part which lies in the 'introitus' must be at least as large as
the widest pint of the intranasal portion. If this precaution

. i,s not observed, removal and re-introduction become
difficult and painful. To establish an airway two perfora-
tions are made in the mould with a red hot Steinman's pin.

The mould must be worn continuously for six months
and the patient warned not to leave the mould outside the
cavity for more than a few minutes because the cavity will
contract and prevent its re-introduction. At the end of this
period, the gutta percha mould is replaced by a small
permanent acrylic prosthesis which is similar in shape.
Figure 3 shows a patient who has undergone this procedure.

FIG. 4. Correction of nasal deformity with bilateral nasolabial
flaps raised on a subcutaneous pedicle
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FIG. 5. Pre- and postoperative photographs of it patient with
a depressed nose corrected with bilateral nasolabial flaps.
The eyebrows have been reconstructed with a scalp
transposition flap

The complications of this procedure are:

1. Loss of the graft
2. Pressure necrosis of the overlying skin. Incipient

necrosis is noticed as an area of redness of the skin and
should be treated promptly by paring down the part of
the mould under the threatened area.

3. Contracture of the graft is commonly seen if the mould
is not anchored firmly to the teeth. Even minor con-
traction will spoil the final result.

4. Contraction of the introitus can easily occur if the gutta
percha mould does not protrude out of the postnasal
cavity. It is, therefore, imperative that the mould
should be of a proper shape and size.

Nasolabial flaps. These can be used to substitute the lost
lining in the patient with excess skin in the nasolabial
region. This procedure has many advantages over the
postnasal inlay operation. It is a single stage procedure,
does not require prolonged and often painful postopera-
tive management, results in tightening of the facial skin
and generally does not require additional support in the
form of a prosthesis or a bone graft.

The deformity is corrected through an incision in the
upper labial sulcus as described previously for the post-
nasal inlay. A nasolabial flap is raised on either side
with a thick subcutaneous pedicle, turned on itself and
introduced into the nose through an incision made on its
side (Figs. 4 and 5). The flaps thus line the overlying
nasal skin. The oronasal fistula is closed at the end of the
operation.

Retrograde olecranon bone graft and closure of oronasal
fistula. Most patients who have had a postnasal inlay
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FIG. 6. Diagrammatic representation
of an inserted bone graft

FIGS. 8a and b. Patient with loss
of eyebrows treated with a

free graft of hair-bearing
post-mastoid skin
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operation are unhappy about wearing a prosthesis per-
manently and will opt for a bone graft.

The subcutaneous border of the olecranon is the donor
site of choice for a cantilever bone graft. A 5 cm long
piece is removed with an osteotome and shaped as shown
(Fig. 6). It is inserted into the nose via an inverted
U-shaped incision made over the root of the nose. Dissec-
tion between the skin and the skin graft is difficult and
every effort must be made to prevent perforation of
either. The graft is fixed to the nasal bones with wires and
no external fixation is required if the internal fixation is
rigid. Once the bone graft is firmly united the oronasal
fistula is closed in two layers.

Loss of eyebrows
The absence of eyebrows due to destruction of the hair
follicles by M. /eprae is a well recognized stigma of leprosy

FIG. 7a. The post-mastoid region is the
best donor site for a full thickness free
graft. Note that one ellipse gives both

eyebrows and that the direction of
hair runs from top to bottom

and is immediately noticeable. The methods of recon-
struction are described below.

Free grafts of hair-bearing skin. This is the method
of choice. It is a relatively simple, one-stage procedure
which yields a satisfactory cosmetic result (Fig. 7).

The post-mastoid hair-bearing skin is preferred
because it is thin and has hair which is not bushy. The hair
is clipped short (not shaved) so that its direction of growth
is easily recognized. Two standard eyebrows of 5 x 0.5 em
size can be obtained from a single donor site with the long
axis of the graft running along the line of the hair growth.
The donor defect is closed primarily. The recipient area is
prepared by excising a 0.5 em strip of skin at the site of
the eyebrows. The donor skin is carefully defatted and
sutured into place with a tie-over dressing after careful
haemostasis. In spite of a successful take, the hair often
falls off in the imme?iate postoper~riod. However,-:
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FIG. 7b. The free graft is turned over the
fingers and the fatty tissue between the

hair follicles is gently removed with
a scissors

FIG. 7c. The graft kept in place
with tie-over sutures
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there is renewed growth after 6 to 12 weeks (Figs. 8a
and b).

Transposition scalp flap. This is a safe and easy method
but requires two stages. It is recommended when the
recipient area is scarred or when a free graft has failed
(Fig. 9).

A long and narrow flap, 2 ern at its base and 1 em at its
distal end is raised with the base within the hairline at the
level of the zygomatic arch and extending to the midline
of the scalp. The pedicle includes the posterior branch of
the superficial temporal artery for a short distance. The
flaps are raised off the periosteum and transposed over
the skin of the temple and sutured to the recipient site.

FIG. 9. Eyebrow reconstructed
with a transposition scalp flap

Three weeks later the pedicle is excised and the lateral
end of the flap, which forms the new eyebrow is inset
properly.

Laxity of facial skin
Lepromatous leprosy causes laxity of the facial skin and
this makes the patient look old. The excess skin is best
excised from the nasolabial regions, sometimes extending
to the midline under the chin. The resultant scar is barely
noticeable (Fig. 10). '

FIG. 10. Lax facial skin 'tightened' by excising the excess skin
from the nasolabial region and lips, if necessary

Ear deformities
The earlobe is elongated and appears fleshy. Reduction
can be achieved by a wedge excision in most cases.
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Irregularities of the helix can also be corrected by the
same procedure.

Lagophthalmos
Leprosy often involves the facial nerve, the temporal and
zygomatic branches of which are particularly vulnerable.
The result is paralysis of the frontalis muscle, the
orbicularis muscle or both. Rarely the main trunk is
involved causing total facial palsy. The inability to close
the eye results in permanent exposure of the cornea and
conjunctiva and leads to chronic conjunctivitis, exposure
keratitis, corneal ulceration and blindness.

Though it is impossible to substitute the actions of the
numerous muscles of the face, surgical treatment can
prevent damage to the cornea, cure the associated con-
junctivitis (if present) and relieve epiphora. Tarsorrhaphy
is a valuable emergency procedure. In selected cases it
may be used as the definitive treatment. It narrows the
palpebral fissure and decreases the risk of corneal damage.
Steel springs and gold weights have been inserted in the
upper eyelid to counterbalance the unopposed action of
the levator palpebrae superioris muscle but the thin skin
of the eyelid is a poor cover for such implants and the risk
of extrusion precludes their routine use.

The temporalis musculofascial sling operation is a
dynamic operation which permits the closing and opening
of the eye at will and provides a satisfactory functional and
cosmetic result.

Temporalis musculofascial sling. The temporalis fascia
is exposed through a vertical incision in the hair-line. Two
strips of fascia, each about 5 mm in width and extending
from the superior temporal line to the zygomatic arch are
dissected off the underlying muscle. They are left
attached to each other at one end (Fig. lla).

A 2 em wide strap of temporalis muscle with the peri-
osteum from which it arises is stripped off the temporal
bone with a periosteal elevator. It is left attached to the
main bulk of the muscle inferiorly because it is from this
end that its nerve and blood supply enter. The fascial
strips are sutured to the free end of the muscle with a few
non-absorbable sutures. It is important to include the
periosteum in these sutures because the muscle itself is
too friable to withstand tension (Fig. llb).

The muscle strap with the attached fascial strips is trans-
posed subcutaneously to encircle the eye as shown in
Fig. llc. The medial canthal ligament is exposed through
an incision made in the thicker skin on the side of the nose
and the free ends of the fascial strips are firmly anchored
to it.

The incisions are closed and a pressure dressing applied
for 24 to 48 hours. Antibiotic eye ointment should be
applied till the sutures are removed. A soft diet is pre-
scribed for two weeks to prevent contraction of the
transposed muscle during the healing period. The patient
is then allowed a normal diet and taught to close his eyes
when contracting the jaw muscles. The patient soon learns
that the eyes can be closed by clenching the teeth (Fig. 12).
After a few months an almost reflex action of blinking
develops during the day and a few patients will even close
their eyes during sleep.
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FIG. lla. Temporalis fascia is
exposed and a 1 cm strap

is excised

FIG. llb. Inferiorly based strap
of temporal is muscle raised with

periosteum and the free end
sutured to the fascia

FIG. llc. Muscle with attached fascia
tunnelled subcutaneously. Each strip
of fascia is tunnelled along the free
border of the eyelids and sutured

to the medial' canthal ligament

FiG. 12. Pre- and postoperative photograph of a patient
with lagophthalmos

Total facial palsy
Fortunately, total paralysis of the face is uncommon.
Reconstructive surgery using the temporalis muscle can
only hope to achieve symmetry of the mouth at rest and
prevent drooling. At best, a few patients can smile at will.
A wide strap of temporalis muscle is raised and divided
into two halves. The. anterior half is used to close the eye
as described above. The posterior half is extended by a
free tendon graft (plantaris or palmaris longus). If either
of these tendons is absent, a long strip of fascia lata may
be taken from the lateral aspect of the thigh through one
longitudinal incision. The defect in the fascia is left
unsutured.

The tendon or fascia lata graft is tunnelled under the
skin of the cheek and the free end brought out through
a small incision at the lateral angle of the mouth. The
tendon or the fascial graft is then split into two. Each half
is tunnelled through the muscles of the lips and brought
out through a small incision on the opposite side, where

FIG. 13. Total facial palsy can be corrected by two temporalis
musculofascial straps; one for the closure of the eye and
one to elevate the angle of the mouth on the paralysed side

they are sutured to each other and to the dermis under
moderate tension (Fig. 13).

DEFORMITIES OF THE HAND
Claw hand
The 'claw' hand of leprosy is the result of involvement of
the ulnar nerve at the elbow and the median nerve at the
wrist. In about 3% of cases, the radial nerve in the arm is
also affected. Nerve involvement is most commonly seen
in the tuberculoid and dimorphous types of leprosy but
may also occur in lepromatous disease. It follows a
definite pattern-initially the ulnar nerve at the elbow is
involved, followed by the median nerve at the wrist. Radial
nerve involvement, when present, always occurs last.

Owing to this definite pattern even if the disease should
progress, the forearm muscles supplied by the median
nerve are never paralysed and can be used in muscle transfer
operations. The extensor muscles are also usually avail-
able for transfer because radial nerve involvement is rare.
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Whilst the presence of bacteria is not a contraindication
to surgery, corrective operations are generally performed
when the patient becomes bacteriologically negative.

Operative correction of the claw hand must not be
undertaken in the presence of secondary deformities, e.g.
contracture of the skin and joints, dorsal expansion
damage, chronic deep-seated infection, osteomyelitis or
superficial ulceration.

CORRECTION OF 'CLAW' DEFORMITY OF THE FINGERS

The aim of surgery is to stabilize the metacarpophalangeal
joints in flexion and thus allow the long extensors to
extend the interphalangeal joints. This can be achieved by
static operations such as plication of the anterior capsule
of the metacarpophalangeal joints (Zancoli's operation),
or by a dynamic muscle transfer to replace the most
important stabilizer of the metacarpophalangeal joints,
the lumbrical muscle (lumbrical replacement operation).
Static operations are not used commonly in leprosy.

Lumbrical replacement operations (Dynamic muscle
transfer).· Muscles commonly used for replacing the
lumbricals are the palmaris longus, the extensor carpi
radialis longus and the flexor digitorum sublimis. The
flexor digitorum sublimis is long enough to reach the
lumbrical insertion but the other two are not and hence
require to be lengthened by a plantaris tendon or fascial
graft. The anastomosis between the tendon and the graft
is achieved by a special wrap-around technique which
eliminates all raw areas.

FIG. 14a. Tendon of the palmaris
longus divided near its insertion

and pulled out through an incision
in the forearm

FIG. 14d. Exposed ends split into
two to make four strips
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The palmaris longus is the muscle of choice because its
direction of pull is in direct line with that of the fingers.
Other advantages of this muscle are its size (similar to that
of the muscles it will replace), ease of re-educating the
patient in its use, and the fact that it is innervated by the
median nerve and will remain unparalysed in leprosy. The
hand should be immobilized for three weeks after opera-
tion. The position of immobilization depends on the
method used. Physiotherapy and re-education exercises
are started at the end of three weeks.

1. The palmaris longus many-tail operation. The
tendon of the palmaris longus is exposed just above the
crease of the wrist and divided close to its insertion
(Fig. 14a). The tendon is then brought out in the forearm
about 5 em above the wrist (Fig. 14b). The distal end of
the palmaris longus tendon is anastomosed to the graft
at this stage using the wrap-around technique as shown
in Fig. 14c. The above steps are undertaken without a
tourniquet. The remaining ones are carried out under a
tourniquet.

An incision is made in the centre of the palm and
deepened through the palmar fascia to expose the deep
palmar space. The graft is tunnelled from the proximal
forearm incision into the palm using a straight Andersen
tunneller. If the plantaris has been used to extend the
palmaris longus, each of the exposed tails is further split
longitudinally into two (Fig. 14d).

The dorsal expansion is exposed on the radial side of

FIG. 14b. The tendon graft (usually
the plantaris) is sutured to the cut

end of the palmaris longus by
Brand's 'wrap-around' method

__It

FIG. 14e. Incisions on the fingers
through which the dorsal
expansions are exposed

FIG. 14c. 'Wrap-around' method of
anastomosis between the palmaris

longus and tendon graft

FIG. 14f. Each slip is tunnelled through
the lumbrical canal and brought out

from the incisions on the side of
the fingers
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FIG. 14g. Hand fixed to a tension
equalizer before suturing]the

tails

the proximal phalanx of the little, ring and middle fingers
and on the ulnar side of the index finger (Fig. 14e). A
curved tunneller is passed from the finger incisions, along
the lumbrical canals, into the palm and one tail of the graft
is drawn into each finger (Fig. 14f). Care must be taken to
ensure that the tunnelling is volar to the transverse
metacarpal ligament and that the tails are not looped
through the palmar fascia.

The palmar and forearm incisions are now sutured. The
hand is positioned on a tension equalizer which maintains
the wrist and metacarpophalangeal joints in flexion and
the interphalangeal joints in extension (Fig. 14g). Once
the hand is fixed, each tail of the many-tailed graft is
sutured to the exposed edge of the dorsal expansion with
the required tension. The index and middle finger tails are
sutured under medium tension, while the ring and little
finger tails are sutured under high tension since these two
fingers tend to lag behind the other two during flexion.
Even in cases of solitary ulnar nerve paralysis, where the
median nerve innervated lumbricals are still active, a
four-finger many-tail is nevertheless employed because
paralysis of the inter-osseous muscles weakens meta-
carpophalangeal joint flexion and because of the danger
of subsequent median nerve involvement. The hand is
immobilized in a plaster of Paris cast with the wrist flexed
slightly (about 10°), the metacarpophalangeal joints
flexed at right angles and the interphalangeal joints fully
extended (Fig. 14h).

2. The extensor carpi radialis longus many-tail operation.
The original operation described by Brand comprises
the following steps: detaching the tendon of the extensor
carpi radialis longus from its insertion, extending it by a
plantaris or fascia lata graft, tunnelling it through the
inter-osseous spaces and attaching it to the extensor
expansions in the fingers (Fig. 15). The maindisadvantage
of this method is that adhesions between the graft tails
and inter-osseous spaces are common and may result in a
tenodesis effect.

A modification of this method, popularly called the
extensor-flexor many-tail operation, overcomes the dis-
advantage of the original procedure and is more commonly
used. It is indicated only when the palmaris longus is
absent.

The extensor carpi radialis longus tendon is divided
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FiG. 14h. Immobilized hand with
the wrist in neutral position, the
metacarpophalangeal joints flexed

and the interphalangeal joints
extended

~------
FiG. 15. Extensor carpi radialis longus muscleextended by a

tendon graft which passes through the intermetacarpal
spaces to its insertion into the dorsal expansion

---------------------------

FIG. 16. Extensor carpi radialis longus muscleextended by a
tendon graft which wraps around the lower forearm
subcutaneously, passes under the carpal ligament and
through the lumbricalcanals to its insertion into the dorsal
expansions

close to its attachment and extended by a tendon or fascial
graft. It is routed subcutaneously around the radial border
of the forearm and through the carpal tunnel to its inser-
tion into the extensor expansions as described under the
palmaris longus many-tail operation (Fig. 16).

The lasso operation. This operation was first described
by Zancoli and then by Hill in 1982. The procedure is
fairly simple and can easily be done under a brachial block
and does not need a tendon or fascial graft.

A transverse incision is made across the volar aspect of
the hand, 0.5 em distal to the distal palmar crease. The
flexor sheaths of all the four fingers are defined and the
sheath opened about 1 em above its proximal end. The



244

flexor digitorum sublimis tendon is hooked out and
divided as distally as possible. The divided tendon is then
looped over the proximal 1 em of the sheath and sutured
to itself with non-absorbable sutures with sufficient
tension to keep the metacarpophalangeal joints flexed at
about 45°. The palmar incision is closed and the hand
immobilized in a plaster of Paris cast.

CORRECTION OF THE THUMB DEFORMITY

The paralysed thumb lies alongside the palm and is
incapable of opposition. This deformity is usually corrected
by an opponens plasty which should precede a lumbrical
replacement operation because it greatly facilitates re-
education.

Opponens plasty. The flexor digitorum sublimis tendon
of the ring finger is generally used for opponens plasty.
The tendon is detached from its insertion (Fig. 17a),
exposed in the forearm through a transverse incision
made about 5 em above the wrist, and withdrawn (Fig. 17b).
Though the loss of this tendon results in a minor disability,
the intact profundus tendon is adequate for finger flexion.
Even in the presence of high ulnar nerve paralysis the
disability is minimal because all the tendons of the flexor

FIG. 17a. Exposure of the sublimis
insertion at the level of the proximal

interphalangeal joint
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digitorum profundus tend to move together (tenodesis
effect).

An incision is now made in the palmar skin, just lateral
to the pisiform and the sublimis tendon brought out from
this incision (Fig. 17c). It is not advisable to route the
tendon medial to the pisiform because the subcutaneous
fibrous strands, which initially act as a pulley, invariably
stretch and allow a radial drift of the tendon after a
period. This results in slackening of the transferred
muscle and partial recurrence of the deformity.

Another incision is made on the thenar eminence along
the line joining the centre of the metacarpophalangeal
joint of the thumb to the hypothenar incision and the
tendon withdrawn from this incision. The exposed part of
the tendon is now split into two (Fig. 17c).

Two more incisions are made, one on the dorsum ofthe
interphalangeal joint of the thumb to expose the long
extensor and another along the thumb web to expose the
tendon of the adductor (Fig. 17c).

With the thumb held by an assistant in a position of
abduction and rotation, i.e. in the position of opposition,
one slip of the sublimis tendon is tunnelled along the axis
of the metacarpophalangeal joint to the dorsal incision
and sutured to the extensor pollicis longus tendon under

FIG. 17b. Tendon tunnelled from
the forearm into the palm. It is

then brought out through an
incision on the thenar eminence

FIG. 17d. Slips sutured under
sufficient tension to maintain

the thumb in opposition

FIG. 17c. Incisions on the dorsum
of the thumb and the web. The

exposed tendon has been divided
into two slips

FIG. 18. Pre- (left) and postoperative (right) photograph of a
case of median and ulnar nerve palsy treated with opponens
plasty and four-finger many-tail operation in two stages
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moderate tension (Fig. 17d). Tunnelling of the tendon
dorsal to the axis of the metacarpophalangeal joint results
in hyperextension at this joint and flexion at the inter-
phalangeal joint, i.e. a swan neck deformity (Fig. 18).
Tunnelling volar to the axis results in flexion at the
metacarpophalangeal joint and a 'crank action' deformity.
It is, therefore, essential to tunnel the tendon strictly
along the axis of the metacarpophalangeal joint. The
second slip is tunnelled subcutaneously acrosss the neck
of the first metacarpal and inserted into the adductor
tendon. This prevents excessive abduction at the meta-
carpophalangeal joint.

At the end of the operation, the thumb is immobilized
in the corrected position by a plaster of Paris cast.

DEFORMITIES OF THE LOWER EXTREMITY
Foot drop
Leprosy is the commonest cause of foot drop in India.
This is due to involvement of the lateral popliteal nerve
at the level of the fibular neck. The anterior tibial compo-
nent of the nerve is always involved. It leads to paralysis
of the dorsiflexors of the ankles and toes. The musculo-
cutaneous component may also be involved and results in
loss of eversion in addition to foot drop.

In the early stage of the disease the foot should be
supported within an above knee plaster of Paris cast with
the knee in slight flexion for a period of 6 to 8 weeks.
Following removal of the cast, it is advisable to provide
the patient with a foot drop splint (Fig. 19) to support the
weakened extensors till recovery is complete.

If at the end of six months there is no evidence of
recovery the damage is considered to be irreversible
and operative correction of the foot drop should be
undertaken.

l
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FIG.20a. Schematic diagram of the
tibialis posterior insertion and the

incisions used for the tibialis
posterior transfer operation
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FIG. 19. The foot drop splint.
A commercial spring attaches
the knee brace to the shoe

The tibialis posterior muscle transfer. The circumtibial
route is described below. The tendon of the tibialis
posterior is exposed at its insertion into the navicular
bone. The musculocutaneous junction is then exposed via
a longitudinal incision at the junction of the lower and
middle third of the leg (Fig. 20a). The tendon is with-
drawn, re-routed subcutaneously around the medial
aspect of the tibia (Fig. 20b), passed under the extensor
retinaculum and anchored to the ligaments overlying the
cuneiform bones (Fig. 20c). The site of attachment is
chosen by grasping the ligaments of the dorsum of the foot
with a strong toothed forceps and pulling them in the line
of the transferred tendon. The tendon is sutured at the site
which when pulled upon causes the foot to dorsiflex with-
out any eversion or inversion.

The foot is immobilized for six weeks in a below knee
plaster of Paris cast with the ankle dorsiflexed. It is advis-

FIG. 20b. Tendon of the tibialis
posterior divided at its

insertion and pulled out
through an incision made
on the medial side of the

lower third of the leg
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FIG. 20c. Tendon re-routed
subcutaneously and under the

extensor retinaculum. It is
sutured to the ligaments on
the dorsum with steel wires.
The assistant should hold the

foot in full dorsiflexion
until the plaster of Paris

cast is applied
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FIG.20d. Left-Foot drop as a result of involvement of the
lateral popliteal nerve
Upper right-Postoperative photograph with the foot at
rest
Lower right-s-Active dorsiflexion achieved by muscle
transfer

able to keep the patient in bed for the first week, after
which a rocker is fitted to the plaster cast and the patient
is allowed to walk. Figure 20d shows a patient with foot
drop who has undergone this procedure.

A common cause of failure of this operation is a short
tendo-Achilles which should be diagnosed and corrected
preoperatively by physiotherapy. If this is unsuccessful,
the tendon should be lengthened at the time of the tibialis
posterior transfer.

Plantar ulceration
A plantar ulcer is one of the most intractable complications
of leprosy. It is generally the result of pressure and shear-
ing forces exerted on the sole under the metatarsal heads
during walking on a foot deprived of its sensation. An
important contributing factor is paralysis of the intrinsic
musculature of the foot.

Prevention of ulceration is much easier than treating an
established ulcer and hence all patients with anaesthetic
feet must be provided with protective footwear (Fig. 21).
Once an ulcer forms, the normal protective fibrofatty
cushion of the sole of the foot is destroyed and when the
ulcer heals the skin becomes adherent to the underlying
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FIG.21. Protective footwear. The sole is rendered semi-rigid
with a metal strip whichin turn is covered Witha soft but
firm rubber sole

bony pressure point. Even trivial trauma will now result
in ulceration.

Treatment. Since these ulcers are primarily caused
by pressure, treatment consists in relieving the pressure.
If the foot is inflamed, the patient is put to bed and the
affected leg is elevated. An appropriate antibiotic may
be used in the acute phase. Once the inflammation has
subsided the foot is put into a well moulded, below knee
plaster of Paris walking cast which effectively relieves the
pressure by distributing the body weight over the entire
sole of the foot and by eliminating the shearing forces
exerted by the normal action of walking. Most ulcers will
heal in 6 to 8 weeks time with this simple treatment.

Special, footwear should be supplied to the patient as
soon as the foot comes out of the plaster cast. It should be
worn continuously and indefinitely. This special footwear
should have a moulded rigid sole padded with microcellular
rubber. The rigid sole prevents the build up of dangerous
pressures during walking (Fig. 21).

An Xvray of the foot is advisable when the ulcer is
chronic or there is severe inflammation. If a sequestrum is
demonstrated it should be removed before putting the
foot in a plaster cast.

Intractable ulcers may be treated by subtotal meta-
tarsectomy. The distal halves of all the metatarsal bones are
excised through a transverse. dorsal incision which is
allowed to heal by secondary intention within a walking
plaster boot.

In selected cases, good results may be obtained by
replacing the scarred skin of the sole with a cross leg flap.


