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FOREWORD 

Leprosy is important largely because of the deformities, disabilities and handicaps it causes in 

a proportion of those affected by the disease. There are surgical procedures and techniques to 
correct or limit the deterioration of these conditions. In the past these surgical procedures were 
only performed in special institutions for treating leprosy and its complications. However, with 

the widespread use of multidrug therapy (MDT) and the consequent reduction in the prevalence 

of leprosy, there is progressive integration of the care of people affected by leprosy into the 

general health services. This shift demands that the general health services should have the 

capacity to prevent, manage and correct the deformities and disabilities caused by leprosy. 

WHO has already published Prevention of Disabilities in Patients with Leprosy: A Practical 
Guide, which describes the essential principles of prevention and management of disabilities that 
can be used at different levels of the health services. There is a need to acquaint surgeons with 

the surgical procedures and techniques for correcting deformities and disabilities due to leprosy. 

This handbook, therefore, includes simple surgical procedures which can be carried out at a 

district hospital as well as more complicated techniques for qualified surgeons or those who have 

acquired considerable working experience in surgery. It is hoped that this handbook will make 

physical rehabilitation widely available as part of the efforts to rehabilitate and reintegrate people 

with disabilities due to leprosy into their communities. 

The initial draft was prepared by Dr D.D. Palande and the final manuscript and the illustrations 

were prepared by Dr H. Srinivasan, and their contributions are gratefully acknowledged. 

Acknowledgement is also due to those who reviewed the manuscript and provided many useful 

criticisms and suggestions. The reviewers include Dr J.G. Andersen, Dr P. Brand, Dr P. Bourrel, 
Dr S. Renzo and Professor D. Roy. 

WHO will provide the handbook free of charge to general hospitals willing to carry out the 

operations. In addition, it is appreciated that most doctors will need "hands-on" training in order 

to develop confidence to perform the surgical procedures described in the handbook. Even those 

who have extensive surgical experience may also need to see the procedures demonstrated. 
WHO, together with the nongovernmental organizations which are active in leprosy work, will 
assist in building the capacity for these techniques for those who have the necessary surgical 

experience. If people with disabilities due to leprosy can obtain the corrective surgical operations 
in general hospitals, rather than only in the few specialised leprosy situations, then the 
preparation of this handbook will have achieved its purpose. 

Dr S.J(. Noordeen 
Director 
Action Programme for the Elimination of Leprosy 

Dr A.E. Wasunna 
Director 
Programme on Health Technology 
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Surgical procedures in leprosy patients for correcting their deformities, as well as those for 

preventing disabilities or their worsening, began to be practised systematically when leprosy 

became a curable disease with the use of dapsone, about four to five decades ago. This 

technology was developed and carried out mostly in a few special institutions treating leprosy 

patients. 

With the advent of the more effective multidrug therapy (MDT) and its widespread 

implementation since the 1980s, increasing numbers of leprosy patients are being cured outside 

these institutions, and are being released from treatment. A proportion of them have residual 

problems, mainly loss of sensibility in hands, feet or eyes, with or without motor paralysis and 

attendant deformities. The affected parts are certain to develop further complications and 

secondary impairments like ulceration of soft tissue, stiffness of joints and destruction of skeletal 

architecture if they are not well cared for. Inevitably these complications will worsen the 

disability, make correction of the deformities very much more difficult or impossible and, 

eventually, cripple the patient severely. However, the occurrence of these secondary 

impairments can be prevented altogether by taking protective measures. Furthermore, even when 

they have occurred, their late consequences can be prevented by detecting the conditions early 

and treating them promptly and properly, using appropriate surgical and non-surgical methods. 

As the care of leprosy patients is getting progressively integrated within general health care 

services and in view of the paucity of adequate surgical facilities even within the leprosy sector, 

it is obvious that the burden of providing the needed basic surgical care for this category of 

persons will be on the general medical sector at district levels. However, most surgeons working 

in general hospitals at this level are unprepared for this task since they have not been exposed 

to leprosy-related problems during their training or subsequently. It was therefore felt necessary 

to bring out this handbook to acquaint them with the essential procedures which will, if practised 

properly, prevent the eventual crippling of persons with leprosy-related problems and help in 

their rehabilitation. 

It is expected that the person using this handbook is already fully familiar with the principles and 

practices of surgery, asepsis and sterility, as well as with operation theatre procedures and basic 

surgical operations, including split-thickness and full-thickness skin grafting. In other words, 

the appropriate person to use this handbook is one who is already a qualified surgeon, or has had 

training in surgery and has considerable experience in its practice. 
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Surgery, as an intervention in the management of leprosy and its complications, is used in 

patients who are already under antileprosy treatment, or, after they have completed it 

satisfactorily. Therefore, preventive surgery like nerve decompression and corrective surgery 

like tendon transfers, have no place and should not be practised in places where there is no 

effective leprosy programme. In this handbook it has been assumed that leprosy programme 

personnel would refer the patient to the surgeon for specific problems. In any case, it is 

incumbent on the surgeon to make sure that the patient is, or has been, under treatment for the 

underlying disease before contemplating any preventive or corrective surgery. This injunction 

does not, however, hold good when dealing with septic conditions (e.g., infected hand/foot), life 

threatening infection ( e.g., gas gangrene, tetanus, septicaemia), or, sight threatening 

complications ( e.g., corneal ulceration). In those situations, the presenting condition needs to 

be treated on its own merit, as an emergency, irrespective of the disease status. 

Procedures considered essential for preventing the crippling effects of leprosy and which can be 

performed at district hospital level have been selected for description in Part I of the handbook. 

The care and treatment of infections and ulceration of hands and feet in leprosy-affected persons 

is the same as in anybody else, and the results are as good. The urgency of treatment of these 

conditions is the same as in diabetics and in cases of pressure sores and, as in them, timely 

treatment can prevent much morbidity and mutilation. This does not seem to be realized by 

many who erroneously think that ulcers and wounds would not heal in leprosy. Management of 

these conditions is therefore described in detail in Chapters III, IV and V. Nerve decompression 

procedures and management of nerve abscesses for preventing paralytic deformities are described 

in Chapter VI. Corneal ulceration consequent to exposure keratitis in persons with eyelid 

paralysis (lagophthalmos) is a major preventable cause of blindness in leprosy patients. While 

elective procedures like temporalis transfer for correcting lagophthalmos may not be feasible at 

district hospital level, tarsorrhaphy may be required to be performed as an emergency procedure 

to save the cornea from destruction and preserve vision. For this reason, this procedure is 

described in Chapter VII. 

Reduction of megalobule of the external ear cannot be considered as "essential surgery", but it 

is a very simple, minor, out-patient procedure, eminently feasible at a district hospital while the 

satisfaction it gives the patient is very great. Therefore, this procedure has been included as 

Chapter VIII. 

A more commonly performed version of Tibialis posterior transfer for correction of foot-drop 

is described in Chapter IX and is one of the two tendon transfer operations included in Part I of 

this handbook (the other one is long flexor transfer for correction of claw-toes described in 

Chapter IV). This procedure has been included for two reasons. First, any motivated surgeon 

can learn the technique without too much difficulty and develop competence in carrying out this 
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operation. Second, neglect of foot-drop inevitably leads to progressive destruction of the foot 

in course of time, because of the weight-bearing and walking functions of the foot; therefore, this 

condition requires to be corrected as early as possible. Hence, it was felt necessary to include 

this operation. However, it is recommended that the surgeon should be trained in this procedure 

in a specialist institution or department. If that is not practicable, it is preferable that the surgeon 

has at least observed this operation performed by specialists in this field before starting to do it 

on his/her own. 

Procedures for correction of claw deformity of fingers and thumb resulting from ulnar or 

combined ulnar and median nerve paralysis, so commonly seen in leprosy-affected persons, are 

given separately in Part II of this handbook. In order to carry out these procedures, many 

involving tendon transfers with or without tendon grafting, the surgeon has to be well versed in 

the structural and functional anatomy of the hand and should have had training in hand surgery. 

Furthermore, supportive physiotherapy and, if possible, occupational therapy services for pre

and post-operative management of the hand should also be available. If the corrective procedures 

are carried out in the absence of any of these requirements, the venture is bound to result in 

failure, worsen the hand disability as well as make any subsequent correction very much more 

difficult. 
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CHAPTER II 

SOME GENERAL CONSIDERATIONS 

Leprosy patients develop deformities of three different types: (i) those directly due to the disease 

process ( e.g. loss of eyebrows, other facial deformities except lagophthalmos ). These are seen 

in patients with lepromatous types ofleprosy; (ii) those resulting from paralysis of some muscles 

because of damage to peripheral nerve trunks by leprosy (e.g. claw-hand, foot-drop, 

lagophthalmos); and (iii) those resulting from injuries and infections to hands and feet that have 

lost sensibility because of damage to peripheral nerves ( e.g., scar contractures of fingers, 

ulceration of feet and hands, shortening of digits, mutilation of hands and feet, corneal ulceration 

etc.). 

Of the different kinds of deformities in leprosy, those resulting from muscle paralysis and most 

of the deformities that directly result from local damage because of the disease process are 

eminently amenable to surgical correction. However, as already mentioned, many of these 

corrective procedures require special training and expertise as well as other supportive facilities 

like physiotherapy and occupational therapy. Even some of the third type of conditions, like scar 

contractures and recurrent ulceration, can be improved by corrective surgery, but because the 

underlying predisposing cause (anaesthesia of the part) is permanent, corrective surgery alone 

is not enough and the patient has to take other measures to protect the insensitive part from 

further injury and damage. 

AIMS OF SURGERY IN LEPROSY 

Surgery is required in leprosy patients for the reasons mentioned below. 

(i) Surgery to promote the healing of plantar ulcers. 

(ii) Surgery to prevent the recurrence of plantar ulceration. 

(iii) Surgery for acute infections of the hand. 

(iv) Surgery for preventing permanent paralysis of a nerve trunk and thus preventing 

paralytic deformities. Decompression of the nerve trunk is done for this purpose. 

The objective is to eliminate the mechanical factors (like compression) that 

accelerate nerve damage, and thereby aid in recovery of the nerve. 
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(v) Surgery for correcting stigmatizing deformities of the face (e.g. eyebrow grafting, 

correction of ear lobe deformities, nose deformities). 

(vi) Surgery for correcting paralytic deformities and disabilities resulting from muscle 

paralysis in hands, legs, feet and eyes. This often involves tendon transfer. 

It needs to be stressed that by surgery we can only improve the form and function in paralytic 

deformities but sensibility is not restored to the permanently anaesthetic parts. Therefore, 

educating and training the patient to take care of and protect the part which has loss of sensibility 

is absolutely essential, so that injuries, infections and secondary deformities are prevented. 

TIMING OF SURGERY 

Surgery for plantar ulcers, acutely infected hand and tarsorrhaphy to save the cornea depends 

on the local condition and not on the leprosy disease status. If the local condition warrants a 

particular procedure, it is done provided the general condition of the patient permits it. 

For correction of paralytic deformities, it is necessary that one is sure that no further muscle 

paralysis is likely to occur. One should also be reasonably sure that the muscle paralysis is not 

likely to recover. Both conditions are met if the paJient has been under treatment, has been 

responding to treatment without complications and if the deformity has been present for one year 

or longer, or, if the concerned muscles are obviously atrophied. One should also make sure that 

no nerve trunk is tender, as that would indicate disease activity and possible paralysis in the 

future. Therefore, corrective surgery for paralytic deformities may be done provided that the 

patient: 

(i) has shown good clinical (and bacteriological, where that is relevant) response; 

(ii) has had no reaction or neuritis within the previous six months; 

(iii) has no tenderness of nerve trunks, and, 

(iv) has had the deformity for at least one year. 

Table 1 shows the different conditions that may be surgically treated at district hospital level. 

These conditions when they present with some complications, and other conditions not 

mentioned, should be referred to a specialized centre where expertise for treating them is 

available. 
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Table 1. Scope of essential surgery in leprosy 

Condition Consequence Cause Type of Surgery See Chapter 

Plantar ulcers Progressive Paralysis of the Debridement, III, IV 

destruction of posterior tibial variety of other 

the foot nerve and surgical procedures 

unprotected use 

of the 

insensitive foot 

Clawing of High risk of Paralysis of the Prevention by IV, VI 

toes plantar posterior tibial nerve decom-

ulceration nerve pression. Correc-

tion by surgery 

Hand Inability to use Injuries to Drainage v 
infections the hand insensitive hand procedures 

Neuritis with Paralytic Leprosy disease Surgical decom- VI 

early paralysis deformities process, mech- pression of nerve 

anical factors 

Lagophthal- Inability to close Paralysis of the Tarsorrhaphy, VII 

mos the eyes. Risk of facial nerve tightening of lower 

blindness lid 

Megalobule of Cosmetic Direct effect of Wedge resection VIII 

the ears disease process 

Foot-drop High-stepping Paralysis of the Tibialis posterior IX 

gait common tendon transfer 

peroneal (lateral 

popliteal) nerve 

Claw-hand Difficulty in use Paralysis of Tendon transfer/ X, XI, XII, 

of hand ulnar or ulnar graft and other XIII 

Stigmatizing and median operations 

deformity nerves 

Surgery for prevention of permanent nerve damage is obviously done in persons with active 

disease and having acute or subacute neuritis and persistent or progressive neural deficit despite 

adequate treatment. The only condition here is that the patient has been, and will continue to be, 

under the immediate care of persons experienced in managing neuritis of leprosy. If this 
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condition is not fulfilled, the surgeon should not do surgical decompression of the nerve unless 

the surgeon is prepared to undertake that responsibility. 

ANAESTHESIA AND TOURNIQUET 

Practically all the procedures described here for plantar ulcers may be carried out without any 

anaesthesia since these feet have lost sensibility, more or less completely. In case the patient 

feels pain, regional nerve block at the ankle ( described in Chapter IV) is used. Routine use of 

a tourniquet is also not needed in them as no major vessels will be encountered. 

Correction of foot-drop by tibialis posterior transfer often requires the use of some anaesthetic 

at some stage of the operation. In most cases, for the procedure described here, local infiltration 

of the skin and deep fascia at the sites of incision with 0.5% or 1 % lidocaine with 1 in 200,000 

adrenaline is quite adequate. No tourniquet is required. This procedure can also be done under 

low spinal anaesthesia with or without the use of a tourniquet in the thigh, if desired. 

TENDON SURGERY 

Gentle handling of the tissues, minimal handling of tendons, absolute haemostasis, and perfect 

asepsis are essential for success in tendon surgery. Dissection is best done using No.15 blade 

B.P. knife. Exposed tendons should not be allowed to dry. They should always be kept 

moistened with normal saline and, when not in use, they should be wrapped in a piece of wet 

gauze or pad which is periodically kept moistened. No instrument is applied on the tendon 

except at its very end which will be cut off and discarded at the end of the operation. 

Close each incision immediately after it has served its purpose. This minimizes the time the 

wound is exposed to the atmosphere. The longer this time the greater the chances of wound 

infection. Keep all incisions not in immediate use covered with wet gauze for the same reason. 

Closing each incision immediately after its purpose is served is helpful in another way also. If 

one has to close all the incisions at the end of the operation (which can take considerable time), 

someone has to hold the part in the optimum position which will not strain the stitches of tendon 

fixation, all that time. Finally, the surgeon himself or herself must apply the bandages and the 

plaster slabs or casts at the end of the operation and not leave it to somebody else, in order to 

ensure that the part is immobilized in the correct position. 
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POST-OPERATIVE CARE 

Immediate post-operative care 

The operated part should be kept elevated for 72 hours. Mild analgesics may be needed for two 

or three days and no longer. Secondly, there is no need for routine antibiotic therapy post

operatively. Corrective surgery involving tendon transfer should not be done if you expect 

sepsis. Insistence on proper pre-operative preparation of the skin and the limb, insistence on all 

aseptic precautions and sterility in the operating room, gentle surgery, perfect haemostasis, and 

compression dressing will ensure primary wound healing with no infection. 

After any kind of surgery, hands should not be allowed to hang down, but be kept elevated in a 

triangular sling or a cuff and collar even after 72 hours. In addition, the patient should regularly, 

and as often as possible, do shoulder and elbow exercises elevating the hand well above the head. 

If a cast has been applied, all measures should be taken to recognize too tight a cast. They 

include instructing the patient, nurses, nursing attendants and neighbouring patients to look for 

cyanosis or pallor of fingers or toes as the case may be, or pain in the limb. 

Late post-operative care 

Usually the sutures are removed after two or three weeks. Post-operative physiotherapy and 

training of the patient starts now and continues for the next three to four weeks. This is the most 

crucial period and the patient must be seen every day by the therapist ( or the surgeon), and given 

precise instructions. The therapist or the surgeon must see that these instructions (regarding 

exercises, etc.) are carried out exactly as instructed and any errors are corrected on the spot. 

Corrective surgery should not be undertaken if such post-operative training is not possible. The 

details of post-operative training are given in the appropriate chapters. 
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CHAPTER III 

SURGERY FOR PROMOTING HEALING OF PLANTAR ULCERS 

PLANTAR ULCERS (SYN. TROPHIC ULCERS) 

Chronic and frequently recurring ulcers in the sole of the foot, with periodic flare up of acute 

infection, are common complications in persons with loss of sensibility in the sole. These ulcers 

are often seen in the fore-part of the sole in the metatarsophalangeal joint region and less often 

in the heel, or, in the middle of the lateral part of the sole, under the base of the fifth metatarsal. 

They occur mainly because the repeated stresses and strains generated during walking damage 

and destroy the subcutaneous fatty tissue at the stressed sites, with subsequent breakdown of the 

skin. A proportion of plantar ulcers arise because of infection from without, through penetrating 

wounds (thorns, nails) or deep cracks. In some cases, the tips of toes, which show obvious claw 

deformity, develop ulcers because of repeated friction and pressure at these sites during walking. 

Plantar ulcers are classified as acute and chronic ulcers. Chronic ulcers may be simple or 

complicated. Acute ulcers are those which present with acute infection and severe acute 

inflammation. Chronic ulcers are long-standing ones without signs of acute inflammation. 

Complicated chronic ulcers have developed some additional features besides chronicity, like 

spread of infection to deeper structures, to an underlying bone, joint or tendon sheath. Simple 

chronic ulcers are those which do not have any such complicating feature. A plantar ulcer 

remains chronic because healing is prevented, because of continuing physical stress ( due to 

continued walking), or, because of the presence of a complicating feature such as deep and 

persisting infection which interferes with healing. These three types of ulcers require different 

lines of treatment. Inadequate and improper treatment of plantar ulcers leads to progressive 

destruction of the foot which ultimately cripples the patient. 

ACUTE ULCER 

Diagnosis 

The foot is swollen, hot and red. An abscess may be pointing, or, there is a profusely discharging 

ulcer. Inguinal lymph nodes may be enlarged and tender. There may be other systemic signs like 

fever and leucocytosis. In short, the patient presents with an acutely infected foot. Where 

facilities are available, radiographs (dorso plantar view for fore-foot and mid-foot infections, 

lateral view for heel infections, dorsoplantar, lateral and oblique views for suspected other tarsal 

infections) should be taken to assess involvement of bones and joints. 
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Aim of treatment 

The aim of treatment is to control, localize and eliminate the infection so that the acute ulcer is 

changed into a healing wound. 

Treatment 

Put the patient to bed (bed rest), keep the leg and foot raised over pillows or on a Braun splint 

(elevation), soak the foot twice a day for 15 minutes in EUSOL', irrigate the wound with 

EUSOL, using a 20 ml syringe without needle, and then dress the ulcer loosely packing it with 

ribbon gauze or gauze pieces soaked in EUSOL (mechanical cleansing of the infected site). 

There is no need to use any other topical antimicrobial agent or medicament. Surgery is confined 

to drainage procedures to let out the pent up pus in deep abscesses (incision and drainage), 

without carrying out deep dissections involving opening up of fresh tissue planes. All necrotic 

tissue and loose pieces of dead bone found in the depth of the abscess should be picked out and 

removed. No anaesthesia is usually needed for carrying out this procedure. 

Use systemic antimicrobial agents only when there are systemic signs such as fever. Choose a 

broad spectrum antimicrobial drug or drug combination since there is likely to be a mixed 

infection. 

Under such a regimen of treatment, the acute inflammation should subside in five to seven days, 

and in 15-20 days discharges should have become minimal and the ulcer should have become 

a clean healing wound. It should then be treated in the same way as a simple ulcer. If the wound 

continues to discharge pus copiously, it should be treated as a complicated ulcer. 

SIMPLE CHRONIC ULCER 

Diagnosis 

This is an acute ulcer which, under treatment as described above, has reached the healing stage; 

or, the patient may present with a chronic non-healing ulcer. A simple chronic ulcer is more or 

less circular and is of varying diameter, has hyperkeratotic heaped up margins and the floor of 

the ulcer is made up of pale granulation tissue covered with whitish flakes of clotted fibrin. It 

discharges only very small amounts of sticky serous or serosanguinous fluid. The ulcer is not 

very deep and probing (using a sterile malleable probe) reveals no sinuses leading to deeper 

structures. There are no signs of acute inflammation. 

1 EUSOL: a freshly prepared solution of l2.5G of bleaching powder and l2.5G of boric acid in 

5L of water 
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Aim of treatment 

The aim of treatment of a simple chronic ulcer is to allow it to heal naturally on its own by 

resting the part and eliminating walking stresses which damage the delicate growing epithelium 

and interfere with healing, as well as to protect the epithelium for a while so that it consolidates 

and does not breakdown during walking. This is achieved by encasing the leg and foot in a 

below-the-knee walking plaster cast for six weeks. In the case of large ulcers ( diameter 2 cm 

or more), epithelialization is hastened by covering the ulcer with split-thickness skin graft and 

applying a below-the-knee walking plaster cast after the graft has become adherent to the floor 

of the ulcer. 

Treatment procedures 

Before the plaster cast is applied, wash the leg and foot well with soap and water, mop them dry 

and then: (i) pare the thickened hyperkeratotic margins with a pair of sharp pointed Mayo 

scissors or scalpel with a No. 10 B.P. blade without drawing blood; (ii) gently scrape the ulcer 

bed using a Volkmann's curette and remove the superficial unhealthy layer of granulation tissue; 

(iii) arrest any bleeding from the floor of the ulcer by firm pressure with a gauze pad for a few 

minutes, and then (iv) cover the ulcer with one layer of vaseline gauze and a few gauze pieces 

and retain the dressing with a few turns of bandage, but do not tie the bandage as there should 

be no knot inside the plaster cast. 

Plaster of Paris Cast (Fig 1) 

Now the limb is ready for application of the below-the-knee walking plaster cast. The cast 

should be minimally padded, snugly fitting and well-moulded over the contours of the leg, ankle 

and foot. Therefore, provide protective padding over the malleolar regions with adhesive felt 

pads or eight to ten layers of gauze. Wrap the leg and foot with a thin layer of cotton wool, or, 

just bandage the leg such that two layers of the bandage are interposed between the skin and the 

plaster cast. First, apply a long posterior plaster of Paris (POP) slab (15 cm or six inches wide 

and eight layers thick) which will extend about 5 cm above the mid-calf to well beyond the toes. 

Then apply the POP bandage (15 cm or six inches wide) to complete the cast which will extend 

from a little below the tibial tubercle to beyond the toes. The toes are left exposed at this stage 

(see item (iv) and Fig. la below). After the cast has dried, which will take 48 hours or longer 

depending upon the weather, fit a walking device, such as a Bohler iron, to the plaster cast. If 

a Bohler iron is not available, fit a walking wood 2 
, holding it with a few turns of POP bandage 

after packing the gaps between the sole of the plaster cast and the walking wood (Fig. 1 b ). The 

2 Walking Wood: This is a rectangular piece of wood (25xl0x2cm) to which a cross-piece 

(7 .5x 10x4cm) is attached about 5cm from one end. The flat surface of the walking wood is 
applied to the sole of the plaster cast such that the projecting cross-piece is in line with the leg as 
shown in the figure. 
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patient can start walking, using the plastered leg, 24-48 hours later. Until then, do not allow the 

patient to walk on the plastered leg. 

Caution 

Fig. 1: Below-knee walking plaster cast for treatment of plantar ulcers 

a: Plaster cast 
applied 

b: Showing how 'walking wood' 
is placed 

c: 'Walking wood' incorporated 
in cast and toes covered 

(i) In order to avoid accidental scalding, use water at room temperature for soaking the POP 

slab and bandages. Do not use warm water. 

(ii) Many parts of the leg and foot lack sensibility in these patients, and so excessive pressure 

as well as pressure and friction sores will not cause pain. Therefore the plaster cast must 

be well moulded without any abrupt indentations from finger tip pressure. There should 

be no knots under the plaster. 

(iii) Instruct the patient to keep the POP cast dry. If the patient walks on a wet cast, it will 

break at the ankle and cause a sore without the patient becoming aware of it. 

(iv) Patients walking on sandy terrain may find that sand or small pieces of gravel are 

shovelled inside the plaster cast, and they may not be aware of this. These foreign bodies 

inside the plaster cast will cause sores in the sole and again the patient will not be aware 

of them until there is a bad odour or discharge soaking through the cast. Shovelling in 
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of sand and smaller pieces of gravel is avoided if the toes are not exposed and the lower 

end of the POP cast is closed. This is best done at the time of fitting the walking wood. 

Put one or two pieces of gauze in between the toes ( otherwise the skin will get 

macerated) and plenty of cotton wool on top of the toes. Use the same POP bandage that 

retains the walking wood to cover the toes, taking care to leave enough room above the 

toes, in order to avoid friction injury to dorsum of the toes as they flex during walking. 

As an alternative, the toes are covered with a sock or bandage (Fig. 1 c ). 

Skin grafting 

When the ulcer is large (:?: 2 cm dia.), it takes a long time for complete epithelialization and 

sound healing of the ulcer. Healing time in such cases is cut short by applying a split-thickness 

skin graft to cover the raw area. Medium thickness split-skin graft taken from the front or lateral 

part of the thigh will serve the purpose. It is best to anchor the graft to the ulcer site with a few 

stitches all round. Apply the dressings (Vaseline gauze, few layers of gauze pieces, cotton wool 

and elastic bandage) such that the graft rests on the ulcer without any dead space. After seven 

days, when the graft has taken and has become adherent to the ulcer, keep the leg and foot 

enclosed in a below-the-knee walking plaster cast for six weeks. Subsequently, the grafted area 

should be regularly massaged every day, using a bland vegetable oil or liquid paraffin, for the 

next six months. Split-skin grafts are quite hardy but, because of the difference in the thickness 

of the grafted skin and the surrounding skin of the sole, the junction between the graft and the 

surrounding skin may break open due to the shearing strains created during walking. If that 

happens, replace the split-skin graft with full-thickness skin graft taken from the dorsum of the 

foot. There is a much better chance of the full-thickness skin graft taking at this stage. The 

donor area on the dorsum may be directly sutured if that can be done without tension. Otherwise, 

cover the donor area with a split-thickness skin graft taken from the thigh. 

COMPLICATED CHRONIC ULCER 

Diagnosis 

A complicated chronic ulcer is one which presents with unhealthy granulation and deep sinus 

tracks leading to an underlying bone, joint or tendon sheath (Fig. 2). There is clinical and 

radiological evidence of bone or joint infection and purulent discharge. "Perforating ulcers" 

(plantar ulcers traversing the foot through and through and opening dorsally) also belong to this 

category. Acute ulcers with bone, joint or tendon sheath involvement are also treated, after the 

subsidence of the acute stage, as complicated chronic ulcers. 
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Aim of treatment 

Fig. 2: A complicated chronic ulcer with spread of 
infection to underlying joint and bones 
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The aim of treatment in these cases is to eradicate the infection by physically removing all dead, 

unhealthy and grossly infected tissue, converting the ulcer into a clean, healthy wound and 

allowing it to heal naturally inside a POP cast. The surgical procedure used is "ulcer 

debridement". 

Ulcer debridement 

Ulcer debridement is an elective surgical procedure carried out in the operation theatre. The leg 

and foot are prepared as for any surgical procedure. However, in almost all cases no anaesthetic 

is needed as there is profound loss of sensibility in the foot. Pre-operative sedation may be used 

for very apprehensive patients. 

Ulcer debridement is a systematic procedure in which every component of the ulcer is attended 

to one after the other. First, pare and trim the edges of the ulcer, using a No. 10 B.P. blade knife, 

or, sharp pointed Mayo scissors. Next, curette the floor of the ulcer thoroughly using a sharp 

instrument. Bone curettes or curved periosteal elevators are used for this purpose. Then, identify 

all sinus tracks and excise them thoroughly removing all necrotic and grossly infected tissue. 

After that, examine the depth of the sinus track and identify the deep focus of infection. Remove 

sequestra and thoroughly curette the site Goint, abscess cavity in the bone or tendon sheath) until 

normal tissue is exposed. Where the sinus track ends almost under the skin of the dorsum of the 

foot, make an adequate counter-incision for proper drainage. There will be some bleeding but 

it is easily arrested by local compression with hot saline gauze packs. 

Occasionally, a spurting vessel may need to be caught in a haemostat and crushed. As far as 

possible avoid ligating vessels. Pack the wound lightly with ribbon gauze or gauze pieces soaked 

in EUSOL. Put plenty of sterile dressings over that and cover the area with a bandage. For 

ulcers in the fore-foot, the toes are also included in the bandage. In that case, take care to put a 

gauze piece between the toes so that the bare skin of two adjacent toes does not contact each 

other. 
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After-care 

Keep the foot raised for 72 hours over three pillows, or, preferably, over a Braun splint. Unless 

the dressings are soaked through, they can be changed once in two days. Keep the foot elevated 

so long as there is swelling of the foot. By 15-20 days, the discharges should have become 

minimal. At that stage, apply a below-the-knee walking plaster cast as for a simple chronic ulcer. 

Late after-care 

The walking-POP cast is removed after six weeks. In most cases, the ulcer would have 

satisfactorily healed and the scar consolidated. Occasionally, however, it may not have 

completely healed, needing a second application of POP cast for another six weeks. After the 

ulcer has healed satisfactorily, refer the patient back to the leprosy programme officials for the 

provision of protective footwear and instructions to the patient regarding care of the foot. 

POSTERIOR TIBIAL DECOMPRESSION 

In some patients the ulcer does not heal readily because of poor blood flow through the foot. 

This happens in persons in whom the posterior tibial artery is the main or the sole source of 

arterial supply to the foot and the artery is compressed by the grossly enlarged posterior tibial 

nerve. In such cases, decompression of the posterior tibial neurovascular bundle relieves the 

pressure on the artery, improves the blood flow and brings about the healing of the ulcer. The 

procedure is described in Chapter VI. 
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CHAPTER IV 

SURGERY FOR PREVENTION OF RECURRENT PLANTAR ULCERATION 

RECURRENT PLANTAR ULCERATION 

In the majority of patients, recurrence of plantar ulceration is preventable by protected use of the 

foot - by constant use of appropriate protective footwear and restricting walking. In a proportion 

of patients, however, the plantar ulcer recurs despite such measures because: ( a) the scar is of 

poor quality and breaks down against the pressures generated even with protected use of the foot; 

and (b) the scar is subject to excessive pressures because of a deformity. In some cases 

breakdown of the scar and recurrence of ulceration occurs because of circulatory insufficiency. 

These are the 'recurrent ulcers' needing corrective surgery. Such feet can be improved by scar 

revision and deformity correction. Some cases may need posterior tibial neurovascular 

decompression. Remember and impress on the patient that corrective surgery for recurrent 

plantar ulceration is not a substitute for protected use of the foot and that, in fact, the practice 

of foot care is even more essential after such surgery. 

Diagnosis 

One can usually identify the specific reason for recurrent ulceration by careful clinical 

examination. Radiographs must also be taken, wherever possible, for evaluating changes in 

bones. A detailed history of all that had happened since the beginning of the first ulcer, careful 

inspection of the foot for any visible deformity, inspection and palpation of the scar for its 

location, consistency and mobility, and a detailed examination of all the joints for contractures, 

active and passive ranges of motion and abnormal mobility will give sufficient information to 

identify the problem. The location of the scar, by itself, often provides a clue to the underlying 

cause of ulceration which is confirmed by further examination and radiography. The most 

commonly found causal factors for ulcers at the different sites are indicated in Table 2 on the 

next page. Fig 3 below shows the different sites referred to in Table 2. 

1 

Fig. 3: Different sites of ulceration in the sole of the foot 
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Table 2. Different sites of recurrent ulceration and their causes 

Site of ulceration Usual causal factor for recurrent ulceration 

I. Tips of toes 1st and 2nd degree claw deformity of toes 

2. Dorsal knuckle of toes Claw toes and friction from uppers of shoes 

3. Proximal phalanx of big Poor quality of scar 
toe 

4. Under MTP joints 3rd degree claw-toes deformity, poor quality of scar 

5. Under I MTP joint Sesamoiditis, scar adherent to sesamoids, severe forefoot 

deformities, poor quality of scar 

6. Middle of sole Tarsal disorganization with collapse of the longitudinal 

arch of the foot 

7. Front part of heel Collapse of calcaneum 

8. Heel pad Poor quality of scar 

Pathology involving calcaneum 

9. Sides of the heel Chronic osteitis of calcaneum 

10. Over lateral malleolus Chronically infected bursa 

Poor quality of scar 
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Corrective procedures exist, or, they can be improvised for all these problems. However, many 

of them require orthopaedic or plastic surgical expertise. In this chapter, while the principles of 

correction of the more common conditions listed in Table 2 are mentioned, only those procedures 

feasible at a district hospital and not requiring specialist expertise are described in detail. 

CLAW-TOES 

Paralysis of the plantar intrinsic muscles gives rise to claw deformity of the toes in the same way 

as paralysis of the intrinsic muscles of the hand gives rise to claw deformity of the fingers. 

Initially, the claw-toe deformity is mobile and the toes can be actively straightened by preventing 

hyperextension of the proximal phalanges (1st degree deformity). Later, flexion contractures 

develop at the interphalangeal joints, especially the proximal interphalangeal joint, and the toe 

cannot be straightened even passively at these joints (2nd degree deformity). In long-standing 

cases in which the condition has been neglected, the proximal phalanx of the toe gets drawn up 

progressively so that it gets dislocated and the toe comes to lie on top of the head of the 

metatarsal instead oflying in front of it (Fig. 4 ). The stiff flexed toe is thus lifted up and its tip 

does not contact the ground (3rd degree deformity). The metatarsal head is pushed down and it 

can be felt like a stone through the scar which is adherent to it. Often there is adaptive shortening 

of the dorsal skin at the metatarsophalangeal joint level, similar shortening of the skin of the toe 

on the plantar side and the extensor tendon has also become tight. The flexor tendon is often 

found to be destroyed by previous infection, or, it has become adherent to the plantar scar. These 

are the additional anatomical changes associated with 3rd degree deformity of claw-toes. 

Fig. 4: Structural changes in 3rd degree claw-toe 

Consequences 

Plantar intrinsic muscle paralysis and the resulting claw deformity of the toes leads to very high 

pressures on the tissues under the metatarsophalangeal joint region during walking. This leads 

to ulceration of this part and that is how the majority of plantar ulcers arise. The more severe the 
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claw deformity the greater the increase in the pressures. Thus, plantar intrinsic muscle paralysis 

and clawing of toes are instrumental in initiating, maintaining and causing recurrence of most 

of the plantar ulcers. 

Corrective surgery for claw-toes 

First degree clawing is corrected by restoring the normal balance of forces around the 

metatarsophalangeal and interphalangeal joints by transferring the Flexor digitorum longus 

tendon to the extensor expansion distal to the metatarsophalangeal joint (Fig. 6g & h). This 

procedure is described below. 

Second degree clawing requires arthrodesis of the proximal interphalangealjoints of the toes in 

the straight position. Third degree clawing requires elaborate reconstructive surgery to reposition 

the toes in front of the metatarsals and retain them there. These procedures are best left to 

specialist surgeons and they are not described here. 

Flexor digitorum longus (FDL) transfer (Fig. 6) 

The limb is prepared up to mid-thigh and the patient is given pre-operative sedation as for any 

elective orthopaedic operation. 

Anaesthesia 

Plantar digital nerve block (Fig. 6a) or regional nerve block at the ankle is used. 

Regional nerve block at the ankle (Fig. 5) 

Three separate injections are needed for this useful block, so it is kind to give the patient some 

basal sedation or analgesia or both. The anterior tibial nerve is first anaesthetized with 2-3 ml 

of 1 % lidocaine injected on the anterior surface of the tibia at a point midway between the 

malleoli. The posterior tibial nerve is then blocked by an injection of 3 ml of 1 % lidocaine 

midway between the medial malleolus and the Achilles tendon around the nerve. Thirdly, block 

the terminal branch of the saphenous nerve by subcutaneous infiltration of up to 10 ml of solution 

along a line joining the malleoli around the front of the ankle. The sural nerve is blocked by 

infiltrating along a line joining lateral malleolus and the Achilles tendon. 

A tourniquet is useful but not essential. If you are using a tourniquet, exsanguinate the limb by 

just keeping it elevated for three minutes, apply the pneumatic tourniquet in the thigh and raise 

the pressure to 300 mm of mercury. 
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Fig. 5: Nerve block at the ankle 

A. Anterior tibial nerve B. Posterior tibial nerve. 

C. Saphenous nerve 

Incisions: A dorsilateral incision extending from near the web to well beyond the proximal 

interphalangeal joint is used for each toe (Fig. 6b ). 

Procedure: After incising the skin and superficial fascia, retract the upper flap dorsally and 

expose the extensor tendon over the proximal phalanx beyond the level of the proximal 

interphalangeal joint (Fig. 6c ). 

Now retract the lower flap plantarwards and flex the toes and you will see the flexor tendon 

sheath. Incise the sheath, and using a closed, curved artery forceps bring out the flexor tendons 

(Fig. 6d). Identify the long flexor tendon and sever it as far distally as you can (Fig. 6e). If you 

hold the cut end of the flexor tendon in the tip of artery forceps and retract it sideways you will 

expose the proximal part of its synovial sheath by a little judicious retraction of the tissues. 

Incise the sheath as far proximally almost up to the metatarsophalangeal joint level. Bring the 

flexor tendon over to the dorsal aspect and suture it to the extensor tendon (Fig. 6f). The suturing 

is done at moderate tension, keeping the ankle at 90°, metatarsophalangealjoint in some flexion 

and the interphalangeal joints straight. Three sutures are used: a distal suture just beyond the 

level of the proximal interphalangeal joint; a proximal suture at the level of middle of the 

proximal phalanx or more proximally if easily possible; and the third suture in between these 
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two. For the little toe, because of its short length, only two sutures are required. All the outer 

four toes are corrected in this manner. Only occasionally the big toe requires similar correction. 

The tourniquet is removed and haemostasis established. The skin wounds are then closed. 

Fig. 6: Tendon transfer operation for correction of 1st degree claw-toe 

a. Digital nerve block 

b. Incision for exposing extensor expansion 
and FDL tendon 

c. Exposure of extensor expansion 

d. Exposure ofFDL tendon 

e. FDL tendon severed distally and delivered 

f. Suture ofFDL tendon to extensor expansion 

g. Normal course ofFDL tendon in toe 

h. Course of FDL tendon after transfer 

Dressing and immobilization: First, wrap each toe separately with dry gauze. Then bandage 

the forefoot and all the toes together keeping the toes flexed mildly at the metatarsophalangeal 

joints and straight at the interphalangealjoints. Apply a plaster of Paris boot, to maintain the toes 

in this position, leaving the ankle free to move. 
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Post-operative management: Keep the foot elevated on pillows for 72 hours. Start hip, knee 

and ankle exercises. The patient should not walk on the operated foot for four weeks. At the end 

of four weeks, the plaster boot and sutures are removed and graded walking is started. The 

patient is allowed to walk with full weight-bearing on the 4th day after removal of sutures and 

is discharged at the end of the week. No re-education is required. 

TRANSMETATARSAL AMPUTATION (Fig. 7) 

Indication 

Very severe, extensive and unstable (frequently breaking down) scar in the forepart of the sole 

without much shortening of the metatarsal bones. 

Anaesthesia 

Sedation with parenteral diazepam is often adequate and no general or spinal anaesthesia is 

required. If the patient has pain at any stage, that can be relieved by local infiltration of 1 % plain 

lidocaine (without adrenaline). No tourniquet is required. 

Incision 
The incision is fashioned to provide a long plantar flap (Fig. 7a). Make a dorsal transverse 

incision just distal to the base of the metatarsals, extending across the dorsum of the foot from 

the medial border of the first metatarsal to the lateral border of the fifth metatarsal just beyond 

its base. 

Fig. 7: Transmetatarsal amputation 

) ) 

a. Skin incision b. Long plantar flap after amputation c. Wound closure with drain inserted 

Next, starting from the medial end of the incision, make a long incision along the medial border 

of the 1st metatarsal, continue across the front end of the sole along the base of the toes and then 

along the lateral border of the fifth metatarsal until it joins the lateral end of the dorsal incision. 

In order to obtain a sufficiently long plantar flap, make the plantar part of this incision as far 

distally as possible, including the scar in the flap. Deepen the entire length of the incision to 

bone level, ligating the large veins on the dorsum. 
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Bone section 

Clear the proximal 1 inch (2.5 cm) of the shaft of each metatarsal of all soft tissue, using a 

periosteal elevator and knife. Using a metatarsal saw or ordinary bone saw, or wire saw if 

available, divide the metatarsals just beyond their bases, taking care to protect the soft tissue 

from injury. 

Amputation and closure 

Gently bend the distal part of the foot down and peel off the metatarsal shafts from the plantar 

tissue using a straight periosteal elevator assisted with a few touches of the knife, until the 

anterior end of the incision is reached, and remove the metatarsals along with the toes (Fig. 7b). 

Put a hot pack over the cut front surface of the foot, fold the plantar flap over it and maintain 

compression for a few minutes. Repeat the procedure a couple of times more with fresh hot 

packs. Make sure that there are no bleeding vessels. Tie any bleeding vessel, but usually this 

is not required. Examine the cut ends of the metatarsals for sharp spikes and remove them with 

a bone cutting or nibbling forceps. Smooth the bone ends with a bone file. After making sure 

about haemostasis, fold the plantar flap to cover the cut surface of the foot and suture it (Fig. 7c). 

One layer skin-to-skin suture is quite adequate. Finally, insert a corrugated drain, which 

protrudes from the ends of the incision. 

After-care 

Cover the foot with plenty of gauze pieces and cotton wool and apply a compression bandage. 

Keep the foot elevated for 48 hours. Then remove the drain and change the dressings which are 

not opened until suture removal 12 days later. The patient will exercise the hip and knee joints 

during this period but is not allowed to walk on the operated foot. Graded walking, using 

appropriate protective footwear, is started from the 15th post-operative day. 

SUB-TOTAL METATARSECTOMY 

If the patient, in whom transmetatarsal amputation is indicated, persistently refuses to have that 

procedure done in spite of repeatedly explaining in detail its advantages, one can do subtotal 

metatarsectomy as an alternative to providing a heavy and cumbersome fixed ankle brace. In this 

procedure the distal two thirds of the metatarsals are resected, without removing the toes. In 

these feet, this procedure can be done under sedation supplemented with local infiltration of plain 

1 % lidocaine. 

Incisions 

Longitudinal dorsal incisions are made, extending from 1 cm beyond the metatarsophalangeal 

joint to almost up to the base of the metatarsal (Fig. 8a). A minimum of three such incisions are 
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necessary, one located dorsomedially over the first metatarsal for resecting that bone, another 

located dorsally between the second and third metatarsals for resecting these two bones, and the 

third, also located dorsally, between the fourth and fifth metatarsals for resecting these two 

bones. 

Fig. 8: Sub-total metatarsectomy 

a b 

Skin incisions Level of bone section and extent of bone removal 

Bone resection 

Retract the skin edges widely, identify the location of the metatarsals by feeling for them and, 

using a knife with No. 10 B.P. blade, incise the soft tissue longitudinally right down to the bone. 

Expose the shaft of the metatarsal, isolate it by stripping off the periosteum using a periosteal 

elevator. The shaft of the metatarsal is to be divided next. The use of a wire saw is the most 

convenient. If a wire saw is not available, powerful bone cutting forceps with a sharp and narrow 

end for small bones, such as Mclndoe's compound action bone cutter may be used. If this 

instrument is also not available, use a small metatarsal saw. In the absence of this instrument, 

use a thin-bladed osteotome of appropriate width. Divide the metatarsal about 1 cm distal to the 

base of the bone (Fig. 8b ). Do the bone division carefully and patiently, avoiding splintering of 

the bone. 

Hold the cut end of the metatarsal with bone-holding forceps and lift it up. Using a twisting 

movement and a knife held next to the bone, slowly release the distal portion of the metatarsal 

and soon the distal two thirds of a metatarsal will have been removed in one piece. If the stump 

of the metatarsal has ragged edges, smooth them out. All the metatarsals are dealt with similarly. 
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Establish haemostasis using hot packs as well as crushing or ligating any large bleeder. Close 

the incisions with interrupted sutures and insert two rubber drains in each wound, one at either 

end. Apply bulky dressings and a compression bandage. 

Post-operative care 

Keep the foot elevated for 48 hours and then remove the drains and change the dressings. The 

sutures are removed on the twelfth day. There may be some local wound dehiscence because of 

mild infection. In such cases allow healing by second intention. Post-operative antibiotics 

should be used only when there is obvious infection. 

The patient should be provided with protective footwear and allowed to walk two weeks later. 

SESAMOIDECTOMY 

In many feet, the ulcer under the head of the first metatarsal keeps recurring because the scar has 

become adherent to the underlying sesamoid bone (usually the medial sesamoid) and gets 

crushed between the bone and the ground or the upper surface of the sole of the footwear. In 

some cases, infection may have spread from the plantar ulcer to the sesamoid bone(s) and chronic 

sesamoiditis prevents the ulcer from healing or contributes to its recurrence. Excision of the 

sesamoids (sesamoidectomy) helps in healing these ulcers as well as preventing their recurrence. 

Pre-operative radiographs (dorsoplantar and lateral views of the front part of the foot) should be 

taken with a marker on the ulcer for precisely locating the sesamoids in relation to the ulcer and 

for assessing their size and shape. No anaesthesia or tourniquet is required for a 

sesamoidectomy. 

Incision 

The approach is from the medial side through a 3 cm longitudinal incision centred on the head 

of the first metatarsal (Fig. 9). 

Fig. 9: Sesamoidectomy 
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Procedure 

Deepen the incision and develop the lower flap to expose the deeper (articular) surface of the 

medial sesamoid. This surface is much smaller than the bone itself (which is much larger than 

one imagines) and the bone may also have become misshapen due to chronic infection. Using 

a No.15 blade knife, dissect out the sesamoid bone. Steadying the bone with a small but stout 

and sharp hook retractor greatly facilitates the dissection. Applying a heavier instrument crushes 

and splinters the bone, making its removal piecemeal and tedious. After making sure that there 

is no bone left adherent to the scar, close the wound with a few interrupted sutures. One layer 

skin-to-skin closure is adequate. Usually there is not much bleeding at the operation site but 

make sure of this before closing the wound. A drain may be inserted if felt necessary. 

After-care 

Put a bulky dressing and apply a compression bandage. Keep the foot elevated for 72 hours. 

When a drain has been put in, it should be removed after 48 hours and the dressings changed. 

Otherwise there is no need to disturb the dressing until the sutures are removed 12 days after 

surgery. The patient can then start walking on the operated foot using protective footwear. 

SURGICAL SYNDACTYLIA FOR FLAIL TOE 

Because of previous ulceration and loss of much of the proximal phalanx, in some patients the 

affected toe (usually the fifth toe, but any toe including the big toe can be affected in this manner) 

becomes loose and flail. Such a flail toe, besides looking ugly, is also a nuisance because it 

comes in the way of wearing footwear and walking. It is easy to remove the flail toe, but the 

patients do not like to lose even a small blob of a toe, because for them it is a foreboding of more 

severe losses and mutilation of the foot in the future. In these cases the dangling toe can be 

retained by surgical syndactylia, i.e., surgically fusing the flail toe with its more stable neighbour. 

Anaesthesia 

Local infiltration anaesthesia using 0.5% or 1 % plain lidocaine (without adrenaline) is adequate. 

Often, even local anaesthesia is not required because of loss of sensibility due to leprosy. 

A tourniquet is not required. 

Incisions 

Two incisions are made: (i) a web-splitting incision extending from the dorsal side, near the base 

of the toe to the plantar side, running across the interdigital web (AB in Fig. 1 Oa); and (ii) a 

paradigital incision running along the contiguous sides of the loose toe and the adjacent stable 

toe (CD in Fig. 1 Oa) and crossing the web-splitting incision. The second (paradigital) incision 

is made slightly plantar to the midlateral line of the toes in order to ensure a shallow groove 

between the fused toes so that syndactylia is not obvious on casual inspection. 
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Fig. 10: Surgical syndactylia 

Skin incisions Different stages of wound closure to obtain syndactylia 

a b c 

~~D~ ~~~ ~~ +' 

AB. web-splitting incision 
CD. paradigital incision 
BC & BD connecting incisions for 
removal of triangular pieces of skin 

Procedure 

B 

29 

d 

Incisions are deepened and two triangular plantar skin flaps enclosed between the second incision 

and the plantar side of the first incision are raised and excised. The wound is closed, starting 

from the dorsum, bringing the two toes together and joining them (Fig. 1 Ob-d). 

Bulky dressings are given after placing gauze pieces in between the other toes and the forefoot 

is completely covered with bandage, preferably with a crepe bandage providing even pressure 

all round. 

After-care 

Keep the foot elevated on pillows for 72 hours. Walking on the operated foot is prohibited for 

the next ten days, and only crutch walking without bearing weight on the operated foot is 

permitted. Care is taken to keep the dressings dry. Sutures are removed on the 14th day and the 

operated toes are kept strapped together for another ten days. Walking is permitted from the day 

after suture removal. 

SCAR REVISION PROCEDURES 

Breakdown of a scar of poor quality is a common cause of recurrence of plantar ulcers. Hard, 

thick, broad and deeply adherent scars break open more easily under mechanical stress than soft, 

thin, linear and mobile scars. The aim of scar revision procedures is to replace the unstable scar 

with tissue which will be more durable. 

A variety of scar revision procedures requiring different degrees of surgical expertise and 
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operative facilities are available. They include excision and direct closure, closure using local 

or distant flaps, artery pedicled skin flaps and artery pedicled free flaps like myocutaneous flaps, 

to mention a few. Some of the simpler procedures are described below. 

Basic principles 

Wound closure in the sole of the foot after any type of scar revision should be absolutely tension 

free. Second, any raw area created for facilitating closure of the wound resulting from scar 

excision should always be located in a non weight-bearing area of the foot. 

Scar excision and direct closure 

This procedure is most useful where the scar is hard, not very broad, and adherent to an 

underlying bone or joint, usually in the heel, sometimes in the front part of the sole. Excise the 

scar using an elliptical incision. Remember that the scar tissue often extends under the skin far 

more than indicated by the surface scar and take care to remove all the scar tissue, except that 

which lies within the bone, until you reach normal tissue. Now, close the wound with interrupted 

sutures taking care not to leave any dead space. Use tension stitches and vertical mattress sutures 

if felt necessary. 

Dress the site with dry gauze and cotton wool. It may be better to cover the dressings with a few 

turns of POP bandage or even give a POP ankle boot. The patient should not be permitted to 

walk on the foot. Remove sutures after 15 days and then apply a below-the-knee walking POP 

cast. The patient can start walking after the plaster cast has become dry. The cast can be 

removed after four weeks and the patient should be provided with protective footwear for normal 

walking. 

In case you find that you are unable to close the wound without tension even after undermining 

all round, proceed with mobilizing a local flap for satisfactory wound closure. When you do not 

feel confident of doing this, and if help from a plastic surgeon is not readily available, cover the 

wound with split-thickness skin graft, suturing it in place. The .ifter care is the same as described 

in the previous paragraph. 

Closure using local flaps 

These procedures are useful for revising scars which are more than 15 mm wide. One may use 

a rotation flap, a bipedicle flap, or a filleted flap. 

Rotation flap (Fig. 11 ): This is useful for revising scars in the front part of the sole of the foot. 

Excise the scar to give a triangular wound, with the apex of the triangle pointing distally. After 

making sure that all the scar tissue has been removed, make an incision which arches forwards 

as a continuation of the lateral edge of the wound, goes along the base of the big toe, and curves 
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along the medial border of the foot into the instep just beyond the weight bearing area; and then 

make a short 'back cut' directed towards the triangular wound (Fig. 11 ). With a few sweeps of 

the knife and scissors working at the deep subcutaneous plane, raise the skin flap outlined by the 

incision, rotate it to cover the triangular wound, and suture this part first using interrupted 

stitches. Continue suturing, laying the flap smoothly and without tension. In many cases you 

will find that the entire flap can be rotated and sutured back without any problem. When the 

triangular wound is rather large, you will find that, at the proximal end of the curved incision (in 

the instep area), you will not be able to close the wound without unduly stretching the flap, which 

will then become ischaemic. Therefore, continue stitching the flap back only until it becomes 

just tense. Cover the remaining raw area with a piece of full-thickness skin graft taken from the 

dorsum of the foot, or with a split-thickness graft taken from the calf or the thigh. At the end of 

the procedure inspect the flap and make sure it is not pale or cyanosed. Cover the operation site 

with a layer of vaseline gauze, put plenty of dressings and cotton wool and use a crepe bandage 

to provide even compression all round. 

Fig. 11: Local rotation flap (outlined with interrupted line) to close defect resulting from 
scar excision in the front part of the sole. Note use of triangular incision used for scar excision. 

The larger the flap the better. 

I , 

("" 
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Keep the foot elevated for 72 hours. Remove suture on the 12th day, and two days later apply 

a below-the-knee walking POP cast. Until then, the patient should not be permitted to walk on 

the operated foot. During this period the patient should carry out hip, knee and ankle exercises 

regularly. The POP cast is removed after four weeks when the patient is provided with protective 

footwear and permitted to walk freely. 

The two most important points to note are: (i) the flap should be quite large, and (ii) the 'back cut' 

should be sufficiently long to permit rotation of the flap, but not so long as to jeopardize the 

blood supply to the flap. 

Bipedicle flaps (Fig. 12): This is a very useful procedure for revising broad, hard scars of 
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moderate size ( <1.5 cm dia.) in the heel pad. This is a rectangular flap which is free in its middle 

but attached at its two ends, from where it gets its blood supply. 

Excise the scar in the middle of the heel pad to give an elliptical wound (Fig. 12a). Make a 

release incision along the margin of the heel just beyond the weight bearing surface. This 

incision should be longer than the length of the central elliptical wound created by excision of 

the scar (Fig. 12b). Deepen the incision to subcutaneous level (identified by the appearance of 

fat in the wound). Next, proceed with raising the bipedicle flap by undermining towards the 

elliptical wound in the middle of the heel pad, working your scissors in the deep subcutaneous 

plane. After completion of this step, it should be possible to raise the flap freely off its bed, and 

swing it towards the middle of the heel for the full length of the elliptical wound. Repeat the 

same procedure on the other side of the central wound. Now approximate the two flaps and 

suture them together using deep mattress stitches, thus obliterating the central elliptical wound 

(Fig. 12c). When the central wound heals, there will be only a thin linear scar instead of the 

original broad scar. 

Fig. 12: Bipedicle flap for scar revision in heel pad 

a. Excision of scar in 
heel pad 

Note elliptical incision 

( 

,, 
I' 
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\ I ,, 

c. Closure of central defect by 
mobilizing the two bipedicle f1aps 

( 

b. Resulting central defect and 
lateral (release) incisions for 
raising bipedicle flaps. They 
should be longer than the central 
gap 
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Do not attempt to close the gaping wounds on the two sides of the heel. Just cover them with one 

or two layers of Vaseline gauze, put plenty of gauze pieces and cotton wool and give a 

compression bandage using a crepe bandage. 

Keep the foot elevated for 72 hours. Let the patient exercise his hips, knees and ankles, but 

should not walk on the operated foot. Remove the dressings after 14 days, remove the sutures, 

re-apply dressings (but not so bulky this time and without a compression bandage) and apply a 

below-the-knee walking POP cast. The patient is permitted to walk after the cast becomes dry. 

The cast is removed after three weeks, by which time the central scar would have consolidated 

and the other wounds would have soundly healed. The patient should be provided with 

protective footwear to resume normal walking. 

Closure with filleted toe flap (Fig. 13 ): In this procedure, after removing the bones the intact 

plantar skin and soft tissue of an otherwise useless toe is used for closing the wound resulting 

from excision of the scar in the front part of the sole. Only a few feet will be suitable for this 

procedure which requires that there is an unstable plantar scar near the base of a toe which is 

deformed or dangling, but has its plantar tissues intact. The advantage with this procedure is that 

a raw area in the sole is covered with tissue structurally the same as the skin and subcutaneous 

tissue of the sole. The disadvantage is that removal of a toe leaves a gap which is filled in the 

course of time by falling in of the neighbouring toes, which, even if they were straight earlier, 

become crooked now. This can be avoided if the procedure is combined with subtotal resection 

of the concerned metatarsal as well. 

Fig. 13: Scar revision by filleted toe flap 

a. Incision for scar excision 
and filleting the toe 

b. Filleted toe flap used for closing 
defect resulting from scar excision 

First, excise the scar using a circular or rectangular incision. Extend the incision to the affected 

toe and deepen the incision along the lateral border of the toe down to the bone (Fig. 13a). At 

the toe tip, take the incision all around the toe nail and its bed. Peel the entire plantar tissue from 

the skeleton of the toe. Remove the toe nail and its bed, along with the bones. Turn the filleted 
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toe flap down to cover the raw area created by scar excision and suture the flap (Fig. 13b ). Do 

not remove any tissue from the flap, either skin or subcutaneous tissue because, even if it appears 

excessive, it will shrink in the course of time. Dressing and after-care are as for the previous 

procedures. 

Some other problems 

Recurrent ulcer/chronic sinus over lateral malleolus 

Many leprosy patients develop ulceration over the lateral malleolus. This ulcer frequently recurs 

even after healing, or, in some cases, there is a persistent sinus which does not heal. This ulcer 

is caused by the patient sitting cross-legged on hard surfaces. In that position the skin over the 

lateral malleolus is subjected to repeated pressure and friction, and it becomes thickened and 

cornified. An adventitious bursa develops between the skin and the bone. The cornified skin 

splits, infection sets in and develops into an ulcer. Sooner or later the underlying bursa gets 

infected and chronic septic bursitis develops. The sinus in such cases will not heal unless the 

chronically infected synovial tissue of the bursa is excised. 

By the time the patient comes for surgery, chronic septic bursitis is well established and the skin 

over the lateral malleolus is heavily scarred with a discharging sinus in its centre. Take a 

radiograph of the ankle (anteroposterior view) to assess whether the lateral malleolus is also 

involved in the infective process. Not infrequently, there is involvement of the superficial parts 

of the bone with some periosteal reaction. 

Procedure: First, assess by using a sterile malleable probe the depth of the sinus and the extent 

of the bursal cavity. The scar and the sinus including the underlying infected bursa need to be 

excised in order to get rid of the infection and obtain healing. This surgery is done when the 

condition is quiescent and not when it is in an acute inflammatory stage. Make an incision 

encircling the sinus. Using an appropriate pair of scissors, undermine the skin centrifugally all 

around and separate the skin from the thickened wall of the chronically infected bursa. In this 

manner dissect out the bursa. If need be, you may extend the skin incision vertically for a short 

distance. If the underlying bone is not involved, carry out the dissection just superficial to the 

periosteum and remove the infected bursal tissue. When the bone is shown to be involved, by 

radiography, dissect down to the periosteum of the lateral malleolus and remove the periosteum 

along with the scar and bursa. If the underlying bone appears normal, leave it alone and proceed 

with wound closure. If rough bone is seen, scrape the superficial parts with a curved periosteal 

elevator and remove a superficial layer of the bone. 
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Wound closure: In almost all cases, it is not possible to close the wound completely by direct 

suture and the raw area needs to be covered by skin graft or a skin flap. While a cross-leg flap 

is very useful in these cases, the procedure is somewhat tedious and the after-care, especially 

nursing of the patient, may pose problems when facilities are limited. Wound closure by split

thickness skin graft is therefore the best procedure to be used under the circumstances. Even 

when cancellous bone has been exposed by the excision procedure, one can still apply split 

thickness graft over the site. Wound closure with full thickness skin graft is not advisable. Take 

a split-skin graft of medium thickness from the anterolateral aspect of the thigh, lay it over the 

raw area smoothly and retain it with a few sutures. 

Cover the graft with one layer of Vaseline gauze, put plenty of gauze and cotton wool over it and 

give a compression bandage using a crepe bandage. Apply a posterior POP slab (in order to 

prevent movement of the ankle) and retain it with a few turns of moist cotton bandage. 

After-care: Keep the limb elevated for 48 hours. Remove the dressing and the suture on the 

tenth day. Teach the patient to gently massage the grafted site using a bland oil or liquid 

paraffin, twice daily for at least five minutes each time, for three months. It is also very 

necessary to make the patient understand and appreciate why and how the ulcer developed and 

the necessity for avoiding sitting cross-legged. Further, make the patient realize that if cross

legged sitting cannot be avoided, a soft pillow (that will not collapse completely under pressure) 

must be used for protecting the grafted site. 

Feet with circulatory insufficiency 

Lowered temperature in the toes and the forefoot under the metatarsal heads is diagnostic of 

circulatory insufficiency. The reasons for the insufficiency are: (i) Extensive and heavy scarring; 

(ii) autonomic nerve denervation because of posterior tibial nerve paralysis; and (iii) pressure on 

the vascular and lymphatic vessels by the accompanying thickened posterior tibial nerve. 

Elevation of the foot to improve venous and lymphatic drainage, use ofvasodilators and posterior 

tibial neurovascular decompression (see page 58) are the methods used for improving circulatory 

insufficiency in these feet. Regular exercises of the foot and leg (raise the leg, keep it raised for 

a count of ten and then lower it for a count of ten) and compression bandages, especially when 

there is oedema of the foot, also help to improve the condition. 
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CHAPTERV 

INFECTIONS OF THE HAND 

Essential Surgery in Leprosy 

The hands of leprosy-affected persons are quite often severely damaged by infections. Many of 

the deformities of the hand considered characteristic of leprosy, like shortening of digits, 

mutilation of the hand and severe contractures of fingers are not caused by leprosy per se, but 

are sequelae of septic infections which have been allowed to progress because of loss of 

sensibility and consequent absence of pain. Much morbidity and disability can be avoided if 

these infections are identified early and treated promptly and adequately. Hence, management 

of infected hands is an important component of prevention of disability in leprosy affected 

persons. 

SURGICAL ANATOMY 

Surface markings (Fig. 14) 

The palm is naturally marked with easily recognizable lines or creases of which the major ones 

bear a constant relationship with underlying structures. The thenar crease (life line), which skirts 

the thenar eminence, ends proximally on the tubercle of the scaphoid. The distal palmar crease 

(heart line) commences medially opposite the head of the fifth metacarpal. The middle palmar 

crease (head line) usually ends laterally opposite the head of the second metacarpal. In the 

fingers, the basal or proximal digital crease, usually a single or broken line, lies about 12 mm 

distal to the underlying metacarpophalangeal joint. The middle digital crease, usually a double 

line, lies opposite the proximal interphalangeal joint. The distal digital crease usually lies 6 mm 

proximal to the distal interphalangeal joint. The prominences of the knuckles of the hand and 

fingers are caused by heads of the metacarpals and phalanges. The thenar crease (life line) 

encloses the thenar eminence proximally and a shallow depression distally corresponding to the 

thenar space. The resistance felt in the hollow is due to the adductor pollicis muscle. 

The tubercle of the scaphoid is easily located as it forms the immediate lateral boundary of the 

shallow groove in front of the wrist (made more prominent by extending the wrist fully) and is 

crossed by the distal of the two wrist creases. The pisiform is felt just distal to the ulnar end of 

the more distal of the transverse creases in front of the wrist. The flexor retinaculum occupies 

the area of the 'heel' of the palm. 

The neurovascular bundle of the fingers lies somewhat more anteriorly than is imagined. In fact, 

the digital nerves and vessels run along a line drawn about 3 mm in front of the ends of the 

digital creases. 
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Fig. 14: Surface projection of some structures in the hand 

A. Adductor pollicis muscle 
B. Superficial palmar arch 
C. Digital neurovascular bundle 
D. Tubercle of scaphoid 
E. Pisiform bone 
F. Tendon of Fl. carpi radialis 
G. Tendon ofpalmaris longus 
H. Tendon of Fl. carpi ulnaris 

G 

Synovial sheaths (Fig. 15) 

The digital flexor tendons are covered with synovial sheaths. There are three synovial sheaths: 

(i) digital synovial sheaths located in the fingers, (ii) common flexor synovial sheath located in 

the palm and also known as ulnar bursa, and (iii) synovial sheath of Flexor pollicis longus ( also 

known as radial bursa) extending all along the thumb up the wrist. 

The digital synovial sheaths extend from the level of the head of the metacarpal to the base of 

the terminal phalanx. The digital synovial sheath of the little finger often communicates with 

the common flexor synovial sheath in the palm, and that of the index does so less often. 

The common flexor sheath, enclosing the tendons of Flexor digitorum superficialis and those of 

pro fund us, extends from a little proximal to the wrist up to the level of the neck of the metacarpal 

bones. It extends far more distally ulnarwards, often extending up to, and even communicating 

with the digital synovial sheath of the little finger. The common flexor sheath may also 

communicate with the synovial sheath of Flexor pollicis longus in the carpal tunnel. 

The synovial sheath of Flexor pollicis longus encloses the tendon of this muscle and extends 

from the base of the distal phalanx of the thumb up to and even a little proximal to the wrist. As 

mentioned above, in the carpal tunnel, it may communicate with the common flexor sheath, in 

some persons. 



38 Essential Surgery in Leprosy 

Fig. 15: Surface projection of synovial sheaths in palm and fingers 
a. Radial bursa (sheath of FL pollicis longus), b. Ulnar bursa (common flexor sheath) and c. Digital synovial sheaths 

Spaces in the palm (Figs. 16 & 17) 

There are two spaces in the palm: (i) mid-palmar space and (ii) thenar space. Normally, these 

are only potential spaces, filled with loose areolar tissue; but they get formed when they are 

infected, and then they get distended with pus. In that case, they have definite boundaries. 

Mid-palmar space: This space lies deep to the flexor tendons and is limited dorsally by third, 

fourth and fifth metacarpals and the fascia covering the interossei. Laterally, it is separated from 

the thenar space by a fascial septum extending from the palmar aponeurosis to the third 

metacarpal. Medially, it is separated from the hypothenar muscle compartment by another fascial 

septum. Distally it is prolonged on the radial side of each digit, around the lumbrical muscles, 

as "lumbrical canals". Proximally it continues as the deep forearm space (Parona's space). 

Fig. 16: Surface projection of palmar spaces Fig. 17: Cross-section of palm (diagrammatic) 

1 . Thenar space D. Thenar space 
2. Mid-palmar space E. Mid-palmar space 
3. Parona's space F. Adductor pollicis muscle 

G. Thenar muscles 
H. Hypothenar muscles 
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Thenar space : This space lies in the palm just distal to the thenar muscles. It is bounded in 

front by the palmar aponeurosis and dorsally by the fascia covering the palmar aspect of 

Adductor pollicis. Medially it is separated from the mid-palmar space by the fascial septum 

mentioned above, and laterally from the thenar muscles by another fascial septum. Distally it 

continues as the first lumbrical canal and, proximally it continues along with mid-palmar space 

as deep forearm space. The thenar space is relatively superficial, occupying the shallow 

depression lying just distal to the bulge of the thenar muscles, between this bulge and the curve 

of the thenar crease. 

Other spaces 

Three other spaces are recognized: (i) pulp space in the terminal segment of the digit, (ii) deep 

forearm space in the distal part of the forearm, and (iii) web spaces between the bases of fingers. 

Pulp space: Normally, there is no free space in the pulp (the palmar pad of the terminal segment) 

of the digit. The pulp is composed of dense fibrous laminae loosely woven like a honeycomb 

and the space between the laminae is filled with loculated fat. The fibrous laminae tether the 

dermis to the underlying terminal phalanx. The distal three-fourths of the terminal phalanx 

receives its blood supply through vessels running along these fibrous laminae. When an abscess 

develops in the pulp (whitlow), the fat and fibrous septa are dissolved resulting in an abscess 

cavity (pulp space) in the pulp. 

Deep forearm space (Fig. 16): This space (also known as Parona's space) is located in the distal 

one-sixth of the front of forearm. Like the spaces in the palm, this is also a potential space 

normally filled with loose areolar tissue. The deep forearm space lies between the flexor tendons 

and Pronator quadratus muscle. It has no definite boundaries in other directions. It is continuous 

distally with mid-palmar and thenar spaces. This space is usually secondarily infected, due to 

the spread of infection from palmar spaces or infected synovial sheaths of flexor tendons. 

Web spaces: These are potential space filled with loose areolar tissue and enclosed in the skin 

folds between the bases of fingers. 

POSITIONS OF REST AND FUNCTION (Fig. 18) 

The hand assumes a characteristic posture when the muscles are relaxed as during sleep. This 

posture is called the position of rest. The wrist is mildly dorsiflexed (by about 10°), the thumb 

mildly abducted (by about 10°) and the fingers are flexed progressively. The tip of the thumb 

lies opposite the middle phalanx or the distal interphalangeal joint of the index. When the hand 

needs to be just rested and when no stiffening of the hand is expected, it is to be held in this 

position as all the muscles are thereby kept in balanced relaxation. 
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Fig. 18: Positions of rest and function 

a-Resting position of hand b-Functional position of hand 

The optimal or functional position is not the same as the position of rest. In the position of 

function the hand retains its greatest usefulness even if the fingers were to become stiff. Here 

the wrist is more sharply extended (about 35°), the thumb is held in line with the forearm and the 

tip of the index finger faces the pulp of the thumb. The other fingers are flexed to the same 

extent as the index. When there is a likelihood of the hand becoming stiff, it should be held in 

this position so that maximum use will be retained. 

GENERAL CONSIDERATIONS 

Hands with loss of sensibility, as in leprosy, are liable to be injured more frequently than 

normally and because of absence of pain the patients are also apt to neglect them. Infection by 

common pyogenic organisms enters through the breached skin and an infected hand results. 

Infection occurs through a breach in the palmar skin caused by a prick or cut. There is usually 

gross swelling of the dorsum irrespective of the site of infection as only in this region the 

subcutaneous tissue is loose enough to allow oedema. The palm is so rigidly bound by fibrous 

membranes and bone that no gross swelling is possible in the palmar aspect. For the same 

reason, palmar infections are normally very painful and fluctuation is absent even when there is 

pus, till it has found its way to the epidermis. In anaesthetic hands, however, pain may be 

minimal or absent and so is not a reliable guide for recognizing occurrence of infection. 

Although there are these anatomical barriers to the spread of infection, because of the tension, 

pus can break through and infect other areas successively unless early drainage is effected. For 

example, an abscess in the pulp can open into the digital flexor synovial sheath infecting that 

structure and pus from here can enter one of the palmar spaces and from there the infection can 

spread up into the forearm. For these reasons, one should not wait for fluctuation to appear for 

evidence of pus formation and localization, but take steps to drain the pus at an early stage. Pain 

and some localized tenderness as well as swelling are sufficient indications of suppuration. Since 

pain is not a prominent symptom in leprosy patients, one has to be guided mainly by the location 

of the swelling for identifying the site of suppuration. 
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Clinical features 

The affected part is swollen and warm. As mentioned above, even palmar infections are 

associated with much swelling of the dorsum, misleading the unwary. The affected part will feel 

tense and, as stated earlier, one does not wait for fluctuation to appear to diagnose suppuration 

in the hand. There may be associated axillary adenitis and fever. 

When you suspect hand infection, treat it as an emergency and proceed with incision and 

drainage. You should use broad spectrum systemic antibiotics when there are systemic signs and 

symptoms. 

Anaesthesia and tourniquet 

In normal (non-leprosy) persons with infected hands, use of general anaesthesia is mandatory. 

However, in leprosy patients with loss of sensibility in the hand, simple sedation is usually 

sufficient. 

Except for infections of the terminal segment of the finger, a pneumatic tourniquet for a few 

minutes to provide a bloodless field is very helpful. 

Incision and drainage 

The patient and the limb, up to mid arm, are prepared as for any surgery. The patient lies with 

the affected limb outstretched on a hand table. The limb is draped leaving only the hand 

exposed. 

Incisions must be planned to provide direct access to the affected site and avoid injury to major 

blood vessels. Incisions appropriate to drain the different sites of infection are described in the 

relevant sections of this chapter. 

Make the incision, deepen to the level desired and then using sinus forceps open into the abscess 

cavity and drain all the pus. You may release the tourniquet now, if you have used one. Remove 

all necrotic tissue as well as any sequestrum or sloughed tendon. Mop the abscess dry and leave 

the wound open to drain. You may use a corrugated rubber drain or vaseline gauze wick for 24 

to 48 hours for this purpose. Make a counter incision where necessary. Cover the part with 

plenty of gauze and cotton wool. Use a plaster of Paris slab or a padded Crammer wire splint to 

keep the hand in the position of rest or function as decided. 

Antibiotics must be used in case of major hand infections. While very early use of antibiotic in 

these cases may abort the spread of infection, that often leads to the development of a sterile 

fibrous mass (antibioma). Therefore, it is best to drain the pus first, culture it, establish the 

identity of the infecting organisms and their sensitivity to the different antibiotics and then use 
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an appropriate antibiotic. When delay is anticipated for getting culture and sensitivity results, 

incise and drain first (sending the pus for culture etc.) and then start the patient on a broad 

spectrum antibiotic. 

Post-operative management 

Except in the case of infections of terminal segment of the finger, the patient is put to bed and 

the hand is kept elevated for 24 hours to prevent oedema. From then on, it is held above heart 

level by means of a short sling or collar and cuff, until healing is complete and full restoration 

of function has occurred. 

Every patient with infection of the hand of any severity will develop stiffness of fingers unless 

active steps are taken to prevent the same. Sepsis, scarring, swelling and splinting - all of these 

contribute to the development of a stiff hand. Stiffness is prevented by post-operative 

mobilization using methods of physiotherapy, which starts from the second day onwards. The 

full range of shoulder and elbow movements are to be practised. Graded (gradually increasing 

in range and power) active and passive movements of the finger joints and wrist are started. The 

wound is covered with gauze pieces and wax pack is given. Exercises in a whirlpool bath are 

very helpful. 

Care is taken to prevent premature closure of the incision wound during daily dressing. Irrigation 

with EU SOL is also carried out if that is required. 

INFECTIONS OF TERMINAL SEGMENT OF THE FINGER (Fig. 19) 

These are very common. Infection may occur: (i) under the free margin of the nail ( apical 

infection); (ii) in the pulp of the finger (Whitlow); or (iii) in the nail fold, near the base and sides 

of the nail (paronychia). Antibiotics are not needed for these conditions. 

Fig. 19: Location of pus in infections of terminal segment of the finger 

I. Paronychia 
2. Apical abscess 
3. Pulp space infection (whitlow or felon) 

3 
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Apical infection 

Infection of the finger tip just under the free margin of the nail results from a penetrating injury 

like a splinter entering under the nail. The splinter may have been removed but the track is 

infected and an abscess forms at the site. This can be prevented by correct treatment of the 

original injury. It is not enough to pull out the splinter but the splinter track should be laid open 

and rendered clean. For this purpose, using sharp pointed scissors, cut away a narrow wedge 

of the nail with its base at the distal free margin and thus de-roof the track (Fig. 20). Then 

remove the splinter and cleanse the track thoroughly with cetrimide or soap and water, and dab 

Fig. 20: Wedge of nail to be removed (shaded area) for deroofing splinter track under nail 

it with an antiseptic like Tr. iodine and cover with dry gauze. If this is done, the condition heals 

quickly. An abcess located at this site is also treated in the same manner. Otherwise, if the skin 

is just snipped to let the pus out, healing is delayed. No anaesthesia or tourniquet is needed for 

this procedure. 

Pulp space infection 

The pulp of the finger is made of granular fat enclosed in compartments produced by dense 

interlacing fibrous septa extending from the skin to the terminal phalanx. Blood vessels run 

along these septa and supply the terminal phalanx, except the base. 

Clinical features: Infection occurs through pricks or cuts. The pulp is swollen and feels tense. 

If allowed to progress, the terminal phalanx will get infected or necrose due to the local toxaemia 

and interference with blood supply to the bone. The entire phalanx beyond the base may become 

a sequestrum and the infection cannot be eradicated until the dead bone is removed. Further, the 

flexor synovial sheath which abuts the pulp may also get infected and the entire finger may thus 

get involved with disastrous consequences. 

Treatment: When seen at a very early stage, elevation of the hand in a collar and cuff, dry 

fomentation and administration of broad spectrum antibiotics may abort the infection and result 

in complete resolution. But when pus is suspected drainage is necessary. A straight incision 

along the lateral border of the pulp on one or both sides is to be used (1. in Fig. 21). The incison 

must not be extended to within about 1/3" (8 mm) of the distal digital crease. Otherwise, the 
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flexor synovial sheath is liable to be injured and get infected. Prolonging the incision over the 

finger tip (hockey-stick incision), incising the fingertip (inverted U-shaped incision) or incising 

the pulp directly on the palmar aspect must not be done. Divide the fibrous septa thoroughly so 

that all the pus and debris can be evacuated. Excise all the slough. Look for sequestrum. Leave 

the wound open allowing free drainage. 

Fig. 21: Incisions in digits 

For draining: l. Pulp infection, 2. Mid-palmar space or web-space infection, 3. Digital synovial sheath infection and 
4. Paronychia 

Nail-fold infection (Paronychia) (Fig. 22) 

Subcuticular suppuration may occur in the nailfold through wounds caused during nail biting or 

too close a clipping of hang-nail. The infection may become subcutaneous and pus may track 

along one side of the nail and lift up the root of the nail and may even reach the opposite side. 

If treatment is not thorough in the early stages, the conditon becomes chronic. At first there may 

be slight pain and tenderness localized to a small area beside the nail. Soon there is swelling and 

pus is seen through the cuticle. 

When there is only minimum swelling, fomentation is often enough to abort the infection. When 

pus has formed it must be drained and the entire infected area should be laid open to provide free 

drainage. When pus has accumulated under the root of the nail, the overlying skin is to be raised 

as a flap by two vertical incisions along the borders of the nail (Fig. 22 iii). If only one side is 

affected, that comer of the root of the nail covered over by the skin is exposed by turning down 

a triangular flap of skin by a vertical incision along the border of the nail (Fig.22 i). The abscess 

cavity is laid open by removing the exposed part of the nail and the pus and debris are removed 

(Fig. 22 ii & iv). Plain dressings (Fig. 22 v) for a few days will bring about a cure. 
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Fig. 22 : Incision and drainage in paronychia 

ii 

Incision a-b for draining 
unilateral infection 

Lifting skin flap and excision of part 

iii 

Incision c-d for drainig 
bilateral nail fold infection 

of root of nail (interrupted lines indicate 
extent of excision of skin and nail) 

iv 

Lifting skin flap to expose root of 
nail. (Interrupted lines indicate 
extent of excision of skin and nail) 

v 

----= 

Dressing the wound 

INFECTIONS OF DIGITAL SYNOVIAL SHEATHS 
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Infection occurs through penetrating wounds like thorn or needle pricks. Sometimes, the 

infection may spread from an adjacent focus like the pulp. The synovial sheath presents a large 

surface area for absorption of toxins and offers little resistance to infection. It lodges the 

relatively avascular tendons which receive their blood supply through the mesotendons (vincula). 

Because of these factors the infection spreads rapidly affecting the entire sheath and is 

accompanied by marked constitutional symptoms. There is also the great danger of necrosis of 

the tendons. 

Clinical features: The finger gets grossly swollen in its entire length and is characteristically held 

in slight flexion, in a feeble attempt to reduce the tension. There is fever, malaise, headache, 

anorexia and leucocytosis. Movements of the finger are abolished due to pain and there may be 

some tenderness over the middle of the finger, from the base of the terminal phalanx to the head 

of the metacarpal. The dorsum of the finger and the hand (which are also swollen) are not tender. 

Unless the common flexor sheath is involved in the palm, there is no swelling or tenderness in 

the mid-palm. 
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Treatment: Treatment must be prompt, adequate and vigorous if the tendon is to be saved. The 

patient must rest in bed and the wrist and hand kept rested in a splint and elevated. The tendon 

sheath must be laid open and the pus evacuated. For this purpose a vertical incision along the 

lateral border of the finger so as to lie behind (and to avoid) the neurovascular bundle is 

necessary. Two lateral incisions, one each on the middle and the proximal phalanx (3. in Fig. 

23), or a single long incision extending over these two phalanges may also be made. This is done 

under sedation or general anaesthesia and in a bloodless field using an upper arm pneumatic 

tourniquet for a few minutes. Incisions placed more forwards are likely to damage digital vessels 

and nerves and are also liable to produce scar contracture and flexion deformity. When pus is 

pointing over the head of the metacarpal, a transverse incision (1 cm) over the part may be made, 

in addition to the digital incisions, to ensure proper drainage. The transverse incision must be 

carefully made to avoid injuring digital vessels and nerves. Pus is swabbed away and if the 

tendon has sloughed that is also removed. EUSOL dressings and irrigations are valuable. The 

hand must be rested in the position of function. If there has been no sloughing of the tendons, 

prognosis is good. 

Fig. 23: Incision in digits 

For draining: 1. Pulp infection, 2. Mid-palmar space or web-space infection, 3. Digital synovial sheath infection 
4. Paronychia 
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Appropriate antibiotics are given as described earlier. 

INFECTIONS OF SYNOVIAL SHEATHS IN PALM 

Infections of common flexor synovial sheath (ulnar bursa) or that of the flexor pollicis longus 

tendon (radial bursa) present with symptoms and signs in the palm. 

Common Flexor Sheath Infection 

Infection of the common flexor synovial sheath (ulnar bursa) occurs from: 

(1) penetrating wounds; 

(2) spread of infection from web space; 

(3) spread of infection from digital synovial sheaths; 

(4) spread of infection from mid-palmar space; or 

( 5) spread of infection from radial bursa. 
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When unchecked, infection may spread from the ulnar bursa to the radial bursa, mid-palmar 

space and deep forearm (Parona's) space. 

Clinical features: There is gross oedema of the fingers and dorsum of the hand and fulness of the 

palm with obliteration of the hollow of the palm. The fingers are held apart and slightly flexed 

and movements of the fingers are greatly diminished or abolished due to muscle spasm and pain. 

There are general symptoms and signs like fever and leucocytosis. There is some tenderness 

localized over the common flexor sheath but the unaffected fingers and dorsum are not tender. 

Passive movements, especially extension of the fingers, is extremely limited and painful. There 

may be swelling, pain and tenderness in the region of the wrist with limitation of wrist 

movements, particularly dorsiflexion. 

Treatment: Treatment consists of bed rest, splinting and elevation of the hand, administration 

of antibiotics and evacuation of the pus. Under sedation or general anaesthesia, after applying 

a pneumatic tourniquet to the upper arm, open the ulnar bursa through a slightly curved vertical 

palmar incision in line with the ulnar border of the ring finger extending from the distal palmar 

crease for about 5 cm proximally (2. in Fig. 24). The digital sheath of the little finger may also 

need draining. The hand is supported in the position of function during convalescence. 

Fig. 24: Incisions in the palm 

For draining: I. Radial bursa, 2. Ulnar bursa and 3. Parona's space. Note location of motor (recurrent) branch of median nerve 
( 4) that supplies thenar muscles 

~3 

Infection of the radial bursa (sheath of the Flexor pollicis longus) 

Infection of the radial bursa may occur due to a penetrating injury or it may have spread from the 

ulnar bursa, pulp of the thumb or the thenar space. 
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Clinical features: The symptoms and signs are similar to those of suppuration of digital synovial 

sheath, but involving the thumb. Any tenderness is localized over the line of the synovial sheath, 

from the base of the distal phalanx to the wrist. 

Treatment: Treatment is on the same lines as for the other infections mentioned earlier, viz. (i) 

elevation and rest, (ii) antibiotics and (iii) incision and drainage. The incision is made over the 

synovial sheath along its length, but it should not be prolonged to within 35 mm (1 Yz") of the 

tubercle of the scaphoid (1. in Fig. 24). Otherwise, the recurrent branch of the median nerve 

supplying the thenar muscles which lies across the line of incision at about 30 mm (1 ~") from 

the scaphoid (4. In Fig. 24) is liable to be injured. After-treatment is the same as for the other 

types of infections. 

PALMAR SPACE INFECTIONS 

Mid-palmar space infection 

Infection of mid-palmar space may occur through penetrating wounds or spread from infected 

adjacent sites like the interdigital webs and digital synovial sheaths. There is gross oedema of 

the dorsum and filling up the central hollow of the palm. The fingers are semiflexed and 

although there may be some pain, finger movements are painless for at least a short range, 

indicating that the synovial sheaths are not affected. Any tenderness is localized to the site of 

infection. 

Treatment is on the same lines as for the other infections, viz. (1) splinting, elevation and rest; 

(2) antibiotics and (3) incision and drainage. The most convenient site for draining the 

midpalmar space is through the lumbrical canals as it avoids an incision in the palm as well as 

injury to the blood vessels or nerves. A curved incision extending more over the middle finger 

is made in the web between the middle and index fingers (2. in Fig. 25). 

Fig. 25: Incisions in digits 

For draining: 1. Pulp infection, 2. Mid-palmar space or web-space infection, 3. Digital synovial sheath infection 
4. Paronychia 

4 
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Sinus forceps is inserted along the lumbrical tendon and pus gushes out when midpalmar space 

is entered. If necessary, a similar incision on the radial side of the ring finger will provide an 

additional portal for drainage. After swabbing out the pus, Vaseline gauze wicks or a narrow 

corrugated drain must be left in the wounds to prevent premature closure of the wound. The 

hand is rested in the position of rest, if no tendon sheaths are affected. After-treatment is as for 

the other infections listed earlier. 

Thenar space infection 

Infection of the thenar space may occur through penetrating injuries, or by spread from an 

adjacent focus like infection in the first web. There is gross oedema of the dorsum of the hand 

and swelling of the palm with ballooning of the hollow distal to the thenar eminence. Any pain 

and tenderness are localized to this spot and the tip of the thumb can be moved to some extent 

without any pain. Treatment is on the same lines as for the other infections, viz., (1) splinting 

and elevation of the hand; (2) antibiotics; and (3) incision and drainage. The thenar space can 

be conveniently drained by an incision in the first web (Fig. 26). The sinus forceps is then passed 

in front of Adductor pollicis where it readily enters the thenar space. After draining, the hand 

should be rested in a splint and kept elevated. If there has been no tenosynovitis, the hand can 

be kept in the position of rest during convalescence. 

Fig. 26: Entering thenar space through an incision in thumb web 

INFECTIONS OF OTHER SP ACES 

Infection of deep forearm space (Parona's space) 

Infection of this space occurs by spread from the palm, both from the palmar spaces and the 

radial and ulnar bursae. In these cases there is swelling, induration, pain and tenderness in the 

lower end of the forearm in addition to the symptoms and signs in the hand. 
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Treatment is the same as for the other infections. In additon, the space should be drained through 

two vertical incisions, one on either side of the forearm (3. in Fig. 27). The first incision starts 

a little above the level of ulnar styloid and extends proximally for about 5 cm. Sinus forceps. 

Fig. 27: Incisions in the palm 

For draining: 1. Radial bursa, 2. Ulnar bursa and 3. Parona's space. Note location of motor (recurrent) branch of median nerve 
(4) that supplies thenar muscles 
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thrust deep to the flexor carpi ulnaris readily enters the Parona's space. A similar counter 

incision is made on the radial side for ensuring adequate drainage. Drainage is provided by 

inserting a corrugated rubber drain through and through. 

Web space infection 

Infection is not uncommon in the interdigital web. Because of the loose texture of the tissue, the 

web gets enormously swollen and there is gross oedema of dorsum of the hand. The adjacent 

fingers are separated by oedema. If neglected, the infection may spread to the adjacent webs or 

into the palm. There is not much pain and often the abscess points in the web. Elevation of the 

hand, fomentations and prompt incision are necessary. The incision should be transverse (2. in 

Fig. 25) since a vertical incision takes longer to heal and the digital arteries may be injured at 

their origin. Transverse incision provides adequate drainage and there is no possibility of 

injuring the vessel. The wound is loosely packed with Vaseline gauze to provide drainage and 

the hand is splinted in the position of rest. 
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CHAPTER VI 

DECOMPRESSION OF NERVE, NERVE ABSCESS 

51 

In leprosy, the nerve trunks of the upper and lower limbs are maximally affected where the nerve 

lies superficial, or just proximal to where the nerve trunk passes through an osteo-fibrous tunnel 

close to a joint. The inflamed, swollen nerve is vulnerable to physical trauma, compression, 

stretch and friction at these sites. These mechanical factors accelerate the nerve damage. 

Further, the swollen nerve trunk may become ischaemic due to pressure from structures from 

outside the nerve (e.g., unyielding walls of the tunnel), or, by its own thickened outer sheath. 

The drugs given to alleviate the neuritis do not reach the strangulated part of the nerve. These 

factors also contribute to the acceleration of nerve damage. The aim of decompression of a nerve 

trunk is to aid recovery of the nerve by removing these mechanical factors. Decompression is 

only one part of the treatment of nerve damage, the other being the medical and physical 

measures of therapy. In the majority of cases, nerve damage is reversible if detected early and 

treated medically and with physiotherapy. In some cases neuritis and nerve damage continue to 

progress in spite of adequate medical treatment, and it is in these cases that surgical 

decompression of the nerve is indicated. Surgical decompression also helps to relieve chronic 

and severe nerve pain. It is usually performed to arrest progressive damage and possibly aid in 

the recovery of ulnar, median and posterior tibial nerves. 

Two types of surgical decompression are possible: (i) external decompression in which 

compression of the nerve trunk by structures external to it is relieved. Decompression of the 

median nerve in carpal tunnel syndrome by dividing the roof of the tunnel is an example of 

external decompression; and, (ii) external decompression with epineurotomy_is the procedure in 

which the nerve bundles (fascicles) are released from compression by the epineurium which has 

become thickened, fibrosed or scarred. This is a sophisticated procedure needing good 

magnification and training in surgery of fine structures. The nerve trunk in leprosy is often 

subject to compression from outside (e.g., in 'tunnels') and as it often has a very much thickened 

epineurium, the nerve fascicles are also strangled by this structure. Epineurotomy will relieve 

this compression. Surgical decompression in leprosy, therefore, needs to be a procedure in which 

the surgeon should be prepared to combine both external and internal decompression operations, 

achieving the latter through a simple epineurotomy. The main indication for epineurotomy is 

when nerve fascicles are not visible through the (thickened) sheath. 

POINTS TO NOTE WHILE PERFORMING NERVE SURGERY 

(i) Remember that surgery is deliberate infliction of a wound and that the nerve trunk in 

leprosy is already damaged and diseased. There is no place for hurried or ham-handed 

surgery here. The surgeon should be patient and meticulous in attending to details. 
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(ii) Handle the nerve gently. Do not allow the nerve to dry. Do not rub it with gauze, but just 

mop. To clear the site of blood, it is preferable to put a wet piece of lint on the spot and 

apply gentle suction over it. 

(iii) The nerve trunk gets its blood supply through vessels in a 'mesoneurium' which (like 

mesentery and mesotendon) conveys these vessels to the nerve and is attached to the nerve 

on its deeper side. Therefore, never free the nerve all round and lift it off its bed. 

(iv) The nerve fascicles are supplied by blood vessels running through the epineurium in 

which the fascicles are embedded. Therefore, never remove the epineurium around the 

entire circumference of the nerve trunk, and never make multiple longitudinal cuts in the 

epmeunum. 

(v) Do not apply a haemostat blindly into the nerve. Use only fine mosquito artery forceps, 

identify the bleeding point precisely and catch only that with the tip of the forceps. 

(vi) Use only fine instruments while working on the nerve. Use toothed duramater forceps 

(Adson) instead of ordinary dissecting forceps. Use iris scissors and blunt pointed small 

scissors (8 cm) and not any other scissors. Use a fine stitch (6/0) mounted on a 

conjunctiva! needle (6 mm curved cutting needle) for retracting the epineurium. Use a 

magnifying loupe during epineurotomy. 

(vii) Perineurium is an important structure covering and protecting the nerve fascicles. This 

should never be damaged during surgery. 

(viii) Dissection around the nerve should be clean so that there is no post-operative scarring 

around the nerve. For the same reason, haemostasis should be ensured so that no drainage 

tube is needed and sterility and aseptic precautions need to be strictly observed. 

(ix) If the above conditions cannot be fulfilled, or, the above equipment (mosquito forceps, iris 

scissors, conjunctiva! needle, etc.) are not available to you, do not operate on nerves. 

Refer the patient to a centre where nerves can be operated upon safely. 

SURGICAL DECOMPRESSION OF THE ULNAR NERVE IN THE ARM 

Indications 

Surgical decompression of the ulnar nerve is required when signs of ulnar nerve damage appear 

or increase while under adequate treatment for acute ulnar neuritis (steroid in adequate dosage, 

splinting, physiotherapy for two to three weeks). The supplementary indications for surgical 
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decompression of the ulnar nerve are as follows: (i) persistence or increase of pain or tenderness 

of the nerve; (ii) appearance of pain at the same site when the elbow is forcibly flexed passively 

beyond the limit of active flexion; and (iii) continued restriction of full active elbow flexion even 

while under adequate treatment. 

Anaesthesia 

Local infiltration anaesthesia, using 1 % lidocaine with 1 in 200 000 adrenalin, combined with 

sedation is quite adequate. Axillary block of the brachial plexus may also be used. A tourniquet 

is not used. 

Preparation and positioning 

The entire limb is prepared as for any elective surgery. The patient lies supine with the affected 

arm stretched out on a 'hand table', with the shoulder abducted and externally rotated, elbow 

slightly bent and the forearm in full supination. It is convenient to keep the elbow elevated over 

a sandbag or folded sheet (Fig. 28a). 

Aim of the Procedure 

The procedure aims to divide all structures that may be constricting the ulnar nerve in its course 

through the posterior compartment of the arm, from its point of entry in the upper arm to below 

the elbow. 

Incision (Fig. 28a) 

Make a long, anteromedial incision starting about 1 cm in front of the medial epicondyle and 

curving posteriorly for about 3 cm distally and running up the arm for about 8 cm up to the 

middle of the arm. The proximal (upper) part of the incision lies just anterior to the line of the 

ulnar nerve while the distal part overlies it. Incise through the skin and subcutaneous tissue until 

the deep fascia overlying the flexor muscles in front of the elbow is exposed. Working in this 

plane, proceed proximally, reflecting the medial flap posteriorly well beyond the epidondyle, and 

you can see the ulnar nerve through the deep fascia. Catch all the bleeding points and ensure 

haemostasis. Make a small cut in the deep fascia and divide the deep fascia for the full length 

of the wound using blunt pointed scissors and expose the ulnar nerve fully (Fig. 28). Now, you 

should be able to identify, by systematic examination, the structures constricting or compressing 

the ulnar nerve and release the compression ( external decompression) by dividing them. In 

borderline types of leprosy, the nerve may be surrounded by a thick false sheath formed by the 

indurated perineural soft tissues. If such is the case, before incising the cubital tunnel, divide this 

false sheath longitudinally throughout its thickened part on the superficial anterior aspect of the 

nerve. 
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a. Skin incision 

b. Exposure of ulnar 
nerve above cubital 
tunnel 

External decompression 

Fig. 28: Ulnar nerve decompression 
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c. Cub ital tunnel release ( external 
decompression) done. Incision for 
epineurotomy is shown in interrupted 
line 

Examine at the proximal end where the nerve enters the posterior compartment. The fascial hole 

for this passage may be constricting, especially if the nerve is very swollen. If so, incise the 

fascia anterior to the nerve and release the compression. Proceeding distally, look for fibres of 

the triceps which might be spiralling around the nerve to reach Struther's ligament or arcade. If 

they are present, divide them with scissors. Next, flex and extend the elbow and identify the 

arcuate ligament connecting the two heads of origin of Flexor carpi ulnaris muscle (FCU) which 

is another compressing factor. Divide this structure between the epicondyle and the olecranon 

and separate the two heads of FCU for 3 cm distally (Fig. 28c). Next, you should divide the 

fascial septum that covers the ulnar nerve and separates FCU and Flexor digitorum profundus 

muscles. Divide this septum for 3 cm. Now, the ulnar nerve in its entire course in the lower arm 

and behind and below the elbow is exposed and free of all external compression. 

Where facilities exist, epicondylectomy (resection of the medial epicondyle of the humerus) 

should be done as part of the external decompression operation in order to eliminate all 

mechanical stressess on the ulnar nerve consequent to elbow movements. 
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Medial epicondylectomy (Fig. 29): 

Infiltrate the periosteum of the medial epicondyle and the lowest part of the medial intermuscular 

septum that is attached to the top of the epicondyle, with a few millilitres of the local anaesthetic 

solution. 

Make a transverse cut down to the bone with a No. 10 blade knife just above the medial 

epicondyle dividing the lowest part of the medial intermuscular septum. Often an artery is 

divided during the procedure. Catch it and tie it. With a periosteal elevator, strip the 

intermuscular septum off the bone proximally for a short distance. Next, make a curvilinear 

incision ( convex towards the tip of the medial epicondyle) over the anterior aspect of the 

epicondyle, dividing the fleshy tendon of common flexor origin, down to the bone (Fig. 29). 

Using a periosteal elevator aided with a few touches of the knife, carefully strip the periosteum 

detaching the tendon from the entire front surface of the epicondyle (Fig. 29). Continue stripping 

the epicondyle off its periosteum posteriorly. Using a sharp pointed compound action bone 

cutter (Mclndoe's), and, advancing it carefully from just proximal to the epicondyle a few 

millimetres at a time, excise the medial epicondyle completely (Fig. 29). After excision, if the 

ulnar nerve slides forwards and lies right on top of the raw area in the bone when you bend the 

elbow, it indicates that the bone resection is adequate. 

a. Incision over the medial epicondyle 

b. Medial epicondyle stripped of 
muscular attachments 

Fig. 29: Medial epicondylectomy 

c. Resection of medial epicondyle completed 

d. Raw area in bone covered by suturing back the soft 
tissue 
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After thus confirming the adequacy of resection, suture the periosteal flaps together so that the 

raw area in the bone is covered (Fig. 29). Use inverted stitches (2/0 black silk) such that the 

knots are buried. Medial epicondylectomy is now completed. 

Internal decompression (epineurotomy) 

At this stage, you have to decide whether to proceed with internal decompression by performing 

an epineurotomy ( dividing the epineurium), or not. If a segment of the nerve is very grossly 

thickened, the normally thin and translucent epineurium has become thick and opaque and nerve 

bundles are not seen through it, it is better to do an epineurotomy. If the nerve thickening is mild 

and uniform throughout, and especially if you can see the nerve bundles through the epineurium, 

epineurotomy need not be performed as it is unlikely to help. 

Identify the epineurium where it is normal (at the upper or the lower end of the incision), pick 

it up with Adson's forceps and make a longitudinal cut with No.15 blade knife. Pass a pair of 

blunt pointed iris scissors or a pair of small hand surgery scissors (Kilner's) gently under the 

epineurium and start slitting it. Proceed slowly, cutting a few millimeters at a time. Soon you 

will reach the site where the epineurium is sclerosed and very thick. Slit this epineurium with 

a knife (No. 11 or 15 blade), protecting the underlying nerve fascicles with the tip of the 

advancing scissors. At its thickest part, the epineurium can be as thick as 2 mm. Proceed with 

slitting the epineurium very slowly, millimeter by millimeter, until the entire thickened part of 

the epineurium has been divided and it has again become practically normal. Epineurotomy is 

now completed. 

After ensuring haemostasis, close the wound in two layers, suturing the superficial fascia and 

skin separately. The deep fascia is not closed. 

Post-operative care 

Bulky dressings are applied and the arm bandaged with the elbow in the extended position. The 

sutures are removed on the tenth day and the patient starts practising active elbow flexion 

exercises after removal of the bandages. Full elbow flexion usually returns in another week or 

ten days. 

Pre- and post-operative steroids 
By the time of surgery the dosage of steroids should have been brought down to 10 or 5mg of 

prednisolone daily. The same dosage should be continued post-operatively, the duration 

depending on many factors: involvement of other nerves, type of leprosy, etc. If there is 

recurrence of neuritis and a need for further surgical intervention, refer the patient to an 

appropriate referral centre. 
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SURGICAL DECOMPRESSION OF THE MEDIAN NERVE IN THE WRIST REGION 

Indications 

Surgical decompression of the median nerve at the wrist is required when signs of median nerve 

damage appear or increase while under adequate treatment for two to three weeks for acute 

median neuritis. Persistence or increase in pain or tenderness in the nerve or pain in the nerve 

during thumb-middle finger pinch, even while under adequate treatment, are supplementary 

indications for decompression of the median nerve. 

Anaesthesia 
Local infiltration anaesthesia using 1 % plain lidocaine without adrenaline combined with general 

sedation is adequate. Axillary block may also be used. No tourniquet is required. 

Preparation and positioning 

The upper limb is prepared from midarm downwards as for any elective surgery. The patient lies 

supine with the arm outstretched on a hand table. Drape the limb exposing only the hand and the 

distal half of the forearm. 

Aim of the Procedure 

The procedure aims to relieve the median nerve of compression from outside, in the wrist region 

and the lower one-fourth of the forearm. 

Technique 

Incision (Fig. 30): A longitudinal incision is made over the middle of the lower part of the front 

of the forearm, starting about 3 cm proximal to the distal wrist crease and gently curving 

ulnarwards until it reaches the midpoint of the distal wrist crease to meet the tendon of Palmaris 

longus, or, in its absence, the midpoint of the crease. From there on the incision continues 

parallel to and, at a distance of 1 cm ulnarwards to the thenar crease for another 3 cm in line with 

the ring finger. 

Exposure and external decompression: Deepen the proximal forearm part of the incision until 

you reach the deep fascia. Slide a long-handled, blunt-pointed pair of scissors just superficial 

to this fascia and cut the palmar fat along the skin incision, exposing the glistening flexor 

retinaculum. Make a small cut in the deep fascia in the forearm part of the wound and gently 

retracting the deep fascia and palmaris longus tendon radialwards, expose the median nerve lying 

directly under the palmaris longus tendon. Using a blunt-pointed pair of scissors, divide the deep 

fascia distally, keeping to the ulnar side of the nerve. When the flexor retinaculum is reached, 

pass the scissors or a knife handle into the carpal tunnel (to protect the nerve) and incise the thick 

flexor retinaculum with a knife (No. 10 blade) to its full length. Now you should be able to see 
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the median nerve in the carpal canal. Next, follow the thickened nerve proximally till it 

disappears under the flexor superficialis muscle. You may come across a compressing band 

extending from the superficialis tendon of the ring finger, in front, to the flexor pollicis longus 

tendon behind the nerve. In that case, divide it. 

Fig. 30: Skin incision for decompression of median nerve 
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After care: Close the wound by approximating the skin edges with interrupted sutures. Cover 

the site with plenty of gauze and cotton wool and bandage. If needed, a POP backslab may be 

given to ensure that the wrist is rested in the neutral position. Remove sutures on the tenth day. 

Continue with medical treatment and physiotherapy. 

POSTERIOR TIBIAL NEUROV ASCULAR DECOMPRESSION 

In this procedure, the posterior tibial nerve and artery are both decompressed. The anatomical 

situation behind the medial malleolus is unique in that in many feet the posterior tibial artery is 

the main vessel supplying the foot and the enlarged, inflamed posterior tibial nerve may be 

compressing the artery. Posterior tibial neurovascular decompression is done either: (a) to 

improve the vascularity of the sole of the foot to get recalcitrant ulcers healed, or (b) to arrest 

and, if possible, reverse nerve damage and restore plantar sensibility in cases of recent plantar 

anaesthesia. 
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Decompression to improve vascularity 

Some plantar ulcers do not heal even with proper treatment due to circulatory insufficiency. 

These ulcers have very pale granulation tissue. Posterior tibial neurovascular decompression 

helps to heal such ulcers. The following are supplementary indications for surgical 

decompression in these cases. 

(i) The hollow behind and below the medial malleolus has become filled; 

(ii) The posterior tibial arterial pulse is weak or absent; and 

(iii) The total white blood cell count in the blood taken by toe prick from the affected foot is 

increased by more than 1000 per mm3 of blood compared to the blood drawn from a vein 

at the elbow. This is because of vascular stagnation and indicates insufficiency of blood 

supply to the foot. 

Decompression to reverse or arrest nerve damage 

Best results are obtained when surgery is done within six months of onset of plantar anaesthesia. 

The nerve is thickened in these cases, but nerve pain and tenderness may not be present. 

Anaesthesia and pre-operative management 

The operation is performed under local infiltration with 1 % lidocaine and with 1 in 200 000 

adrenaline and general sedation. The part is prepared as for any elective surgical operation. A 

tourniquet is not used. 

Procedure 

Incision (Fig. 31 ): The incision is about 1 Ocm long and extends for about 8cm above and behind 

the medial malleolus and runs between the malleolus and the tendo achillis and curves obliquely 

forwards below the malleolus for about 2 cm. 

Fig. 31: Skin incision for posterior tibial neurovascular decompression 
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Decompression: Incise the skin and the superficial fascia to expose the deep fascia of the lower 

leg and the Flexor retinaculum further lower down. Incise the deep fascia and proceed with 

dividing the retinaculum a little behind the tendon of Tibialis posterior until you have cut the 

entire retinaculum and a little further beyond. Reflect the flaps of the retinaculum. Under the 

larger posterior flap are the nerve and blood vessels (Fig. 32). Next, look for and feel for arterial 

pulsation. If the artery is in spasm, its pulsations will be weak. Application of a warm saline-

Fig. 32: Structures under the Flexor retinaculum 

From front to back they are: tendons of Tibialis posterior and Fl. digitorum longus muscles, posterior tibial vessels, posterior 
tibial nerve (shown in black) and tendon of Fl. hallucis longus 

soaked sponge usually relieves the spasm. Inspect the soft tissue forming the neurovascular 

sheath. If this is thick, you cannot see the nerve clearly, but you can see and feel the arterial 

pulsations and also recognize the nerve by its feel. Incise this thickened sheath. Now you will 

have exposed the nerve and vessels. Continue dividing the sheath proximally until it has become 

thin. Next, follow the nerve and artery distally, dividing the sheath carefully. Behind the medial 

malleolus, the nerve usually divides into its two terminal branches (medial and lateral plantar 

nerves) which are accompanied by their companion arteries. Carefully follow them distally and 

look for any fibrous bands which might be compressing the plantar nerves as they enter the foot. 

If you can pass the tip of an artery forceps easily between the nerve and these bands, then there 

is enough space and no compression. If you cannot, divide the compressing bands. You have 

to be careful here as there is often a blood vessel close to these bands. Finally, excise a 

longitudinal strip of the Flexor retinaculum to prevent its forming again later and compressing 

the nerve and the vessels. The wound is now closed in one layer. Plenty of dressings should be 

given and a compression bandage applied so as not to leave any dead space. A below-the-knee 

posterior slab of plaster of Paris for ten days to immobilize the ankle helps healing of the wound. 
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Post-operative management 

Keep the foot elevated for three days. The patient should not walk for eight days. The sutures 

are removed on the tenth day and the patient allowed to go home. Sensory and motor assessment 

before and after surgery and at periodic follow-ups is, of course, essential. In cases of 

decompression for neuritis, prednisolone may be continued after suture removal for another 15 

days and then stopped unless there are other indications for its continuance thereafter. No 

antibiotics are ordinarily required. 

NERVE ABCESS 

Leprosy is unique in that acute and chronic abscesses develop in the nerve. Acute abscesses are 

usually very small and are of academic interest only as they are clinically indistinguishable from 

acute neuritis. Chronic abscesses are 'cold abscesses', as in tuberculosis, resulting from 

caseation and liquefaction of the affected nerve fascicle(s), and are usually not very painful. 

These are seen in tuberculoid types of leprosy. The abscess may be wholly intraneural, with 

nodular swelling of the affected segment of the nerve. Quite often, the abscess breaks out of the 

nerve to form a 'collar stud' abscess around the nerve. Sometimes, an enlarged caseating lymph 

node adherent to the ulnar nerve is mistaken for an abscess in the nerve itself. 

Indications for surgery 

Decompression of the nerve abscess is required when there is partial paralysis of the nerve, or, 

complete paralysis ofrecent onset (eight weeks or less), or, when the abscess becomes adherent 

to the overlying skin and threatens to break open to form one or more sinuses. 

Procedure 

Any nerve may be affected and the affected nerve is exposed through appropriate incision and 

dissection. In the case of wholly intraneural abscesses, make a small ( 5-7 mm) longitudinal 

incision over the most prominent part of the nodular swelling in the nerve; if there is no such 

part, incise the antimesoneurial surface (like the antimesenteric border of the small intestine) 

which is the superficial surface of the nerve. Deepen the incision until the abscess cavity is 

struck and dirty yellow liquified matter with flakes of chalky caseous material wells up from the 

wound in the nerve. Enlarge the wound in the nerve, only to the extent necessary to fully expose 

the abscess cavity, and mop the abscess cavity dry. Pick out any obviously necrotic tissue with 

non-toothed dissecting forceps. Dissection within the nerve should not be done. The wound in 

the nerve should be left alone and the skin incision is closed in one or two layers. 

In the case of 'collar stud' abscesses, dissect out the abscess, freeing it all round, until it is left 

attached to the nerve by a narrow neck. Occasionally you may find that there is no such 'neck' 

and the abscess is dissected out in its entirety! Evidently it was not a case of nerve abscess, but 



62 Essential Surgery in Leprosy 

a caseated lymph node adherent to the nerve. In true 'collar stud' abscesses there will be a 'neck'. 

Divide the neck and remove the abscess. A small opening will be left on the nerve at the site of 

the 'neck'. If any necrotic tissue presents itself through this opening, pick it out. Otherwise 

enlarge the opening longitudinally for a very short distance, 2 mm proximally and 2 mm distally, 

examine the interior for obviously necrotic material and remove such material. Do not do any 

dissection within the nerve. The procedure is completed and you can proceed to close the skin 

incision. Do not close the wound in the nerve. 

After care 

There is nothing special in the after care. In a few cases, healing may be delayed but it will 

eventually do so. Chronic sinuses resulting from nerve abscesses do not need surgery. 

Eventually the sinuses will heal and it is only necessary to keep them covered with plain sterile 

dressing to prevent secondary infection. 
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CHAPTER VII 

SURGERY FOR CORRECTION OF LAGOPHTHALMOS 

SURGERYFORLAGOPHTHALMOS 

Peripheral branches of the facial nerve are sometimes involved and damaged in leprosy, in 

particular the zygomatic branch where it crosses the zygoma. This results in paralysis of the 

Orbicularis oculi muscle and the eye does not close. Initially, the paralysis is temporary and 

recovery is possible if detected early and treated with steroids, eye protection with eyepads, 

splinting using adhesive plaster and electrical stimulation of the muscle. Many of these patients 

already have loss of sensibility in the cornea. The immediate danger in such cases of corneal 

anaesthesia combined with eyelid paralysis is exposure keratitis, due to drying of the cornea, 

and corneal ulceration following injuries to the cornea. Both these conditions can lead to 

blindness. Hence the great need for protecting the eye in these cases. Immediate protection after 

diagnosis of lagophthalmos is provided by means of an eye shield, dark glasses, and repeated 

instillations in the eye of artificial tears or a sterile bland oil ( e.g. castor oil). If the eyelids do 

not recover by three months after initiation of steroid and physiotherapy, it is quite likely that 

recovery may not occur, or, it may be very much delayed. In such cases cornea should be 

protected by tarsorrhaphy as a temporary measure until the patient can be referred to a 

specialized centre for more definitive corrective procedure like temporalis transfer. 

TARSORRHAPHY 

Aim 

The aim of tarsorrhaphy is to reduce the palpebral fissure so that the cornea can remain covered 

during sleep and chances of damage to the cornea are reduced. Nevertheless, the other protective 

measures like eye glasses etc., should still be practiced routinely even after tarsorrhaphy. Lateral 

tarsorrhaphy is usually carried out in cases of lagophthalmos due to facial paralysis. 

Approximate the outer half of both the lids with your fingers and check if any part of the cornea 

is exposed when the patient closes his /her eyes. If so, lateral tarsorrhaphy will not be effective 

in protecting the cornea. Refer such cases to specialized centres. 

LATERALTARSORRHAPHY (Fig. 33) 

Technique: First determine the length of join required as described above. After administering 

a topical anaesthetic, infiltrate each lid with 2 ml of 2% lidocaine. Incise to a depth of 2 mm 

along the grey line of outer one third of both lid margins. Join the two lids by inserting mattress 

sutures of 4/0 thread passed through rubber tubing about 5 mm away from the eyelashes. Apply 
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a sterile eye pad and secure it with adhesive tape. Remove the sutures when the lids have united, 

after about 14 days. 

Fig. 33: Tarsorrhaphy 

A- Estimating the length of join required 
B- Incising along the grey line of the lid margin 
C- Joining the lids with mattress sutures passed through short pieces of rubber tubing (C,D: about three stitches are sufficient) 

Apply tetracycline 1 % eye ointment daily until the stitches are removed. 

Opening a tarsorrhaphy: Once the tarsorrhaphy is no longer needed, it may be undone. After 

administering a topical anaesthetic, infiltrate the upper and lower lids with 2% lidocaine. Pass 

one blade of a pair of scissors posterior to the adhesion and one anterior, and separate the lids 

with a single cut. 

TIGHTENING OF LOWER LID BY ADV AN CEMENT FLAP (Fig. 34) 

A simple procedure which is useful for correcting paralytic ectropion of the lower lid is 'lid 

tightening by advancement flap'. It is done on the medial side for controlling epiphora, or on the 

lateral side if ectropion is marked on that side. 

Procedure 

The operation is done under local infiltration anaesthesia using 0.5% or 1 % lidocaine with 1 in 

200 000 adrenaline. 
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Four incisions are used (Fig. 34a & b): (i) An incision parallel to, and about 3mm away from 

the lid margin, starting from the middle of the lower lid and extending medially or laterally as 

required. Prolong the incision beyond the (lateral or medial) canthus for 15 mm maintaining the 

upward sweep of the incision. (ii) From this end of the incision make a vertical incision 

downwards for about 3 cm. (iii) Next, make a third oblique incision connecting the first two 

Fig. 34: Tightening of lower lid by advancement flap 

_) 

a- Medial side b- Lateral side 

incisions and starting from a point about 5 mm lateral to the medial canthus or 5 mm medial to 

the lateral canthus. The triangular piece of skin enclosed by the three incisions is removed. (iv) 

Next, from the point where the third incision meets the second incision, make the fourth incision 

parallel to the first incision. Lift the skin flap thus outlined in the lower lid by the first, third and 

fourth incisions pull it medially or laterally as the case may be, and suture it back to cover the 

raw area left by excision of the triangular piece of skin. After putting the stitches, do not cut 

close to the knot, but about 3 or 4 cm away from it so that the suture threads hang loose. Make 

sure of haemostasis before completing suturing. Usually, there are no vessels that need to be 

tied. Collect the loose ends of the suture threads over the cheek and retain them there with a 

piece of adhesive plaster. Apply a suitable antibiotic eye ointment, bring down the upper lid and 

cover the eye with a gauze pad and bandage. 

After care 

Apply the eye ointment daily. Remove alternate stitches on the fourth day. Remaining sutures 

are removed two days later. 
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CHAPTER VIII 

REDUCTION OF MEGALOBULE OF EXTERNAL EAR 

The external ear shows deformities in many patients with lepromatous types of leprosy, 

especially when the disease has been neglected. These deformities result from the inflammatory 

and repair processes during active stages of the disease and during the episodes of reaction. The 

deformities range from nodules, skin hypertrophy, atrophy of tissues (skin to cartilage), 

ulceration and loss of parts or much of the external ear. One common condition which is easily 

corrected by a simple surgical procedure is megalobule. 

Megalobule is the condition in which a very much hypertrophied ear lobe hangs down. It occurs 

due to stretching of the skin by lepromatous granuloma and destruction of elastic fibres in the 

skin because of the inflammatory and repair processes that occur during the course of the disease. 

The simple procedure of crescent wedge resection to reduce the size of the lobule is described 

below. 

Planning 

The incisions are so planned that a medially based wedge of the lobule is removed and a lateral 

flap is swung to cover the raw area to give a rounded appearance to the reduced lobule. Curved 

incisions as shown in Fig 35 are used. The surgeon may cut a thick paper model of the ear lobe 

(a cloth model will be even better) and work on it to assess how much tissue to excise and what 

kind of incisions to use. One ear may show a larger lobule and both have to be made equal in 

shape and size. In that case, you should make models for both ears and carefully work out your 

incisions and suture line pre-operatively. 

Pre-operative preparation 

Wash the scalp, face and external ears well with soap and water and clean the external ear just 

before surgery with methylated spirit. No sedation or premedication is needed in most cases. 

Both ears are operated at the same sitting. 

Anaesthesia 

Local infiltration across the ear just above the lobule with 0.5% or 1 % plain lidocaine using a 

fine needle is done. 

Incisions 

Curved incisions are made to remove a medially based wedge of the lobule (Fig. 35 a & b). The 

incisions are first marked out with sterile methylene blue. You can autoclave a tooth-pick and 

use it to dip into methylene-blue solution for marking the skin incisions. 
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Keep the ear lobe stretched, and using a No. 11 blade by its tip, make the incision through and 

through the tissues of the ear lobe and excise the part within the marked lines. The cuts must be 

clean and not jagged. Catch and crush any bleeding vessel. Usually, there is no vessel here that 

needs to be ligated. 

Fig. 35: Reduction of megalobule by crescent wedge esection 

a- Incisions b- After resection of crescent wedge 

Closure 
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c- Wound closure 

After securing haemostasis close the wounds by careful edge to edge approximation of skin using 

interrupted sutures of 4/0 silk or nylon. The wound should be closed in this manner on both sides 

(front and back) of the lobule. Repeat the procedure on the other ear. Cover the external ears 

with Gamgee pads, with some gauze packing behind the lobules and apply a turban bandage 

covering both ears. Alternate sutures are removed on the 4th day and the rest of the sutures on 

the sixth day. 

This operation is usually done as an out-patient procedure. 
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CHAPTER IX 

SURGERY FOR CORRECTION OF FOOT-DROP 

Foot-drop occurs in leprosy patients because of damage to the lateral popliteal (the common 

peroneal) nerve and consequent paralysis of the muscles supplied by that nerve. When the 

paralysis has been present for more than six months to one year and when the paralysed anterior 

and lateral group of leg muscles are severely atrophied, it is taken as irreversible and corrective 

surgery is advised. Corrective surgery can be delayed to suit the patient's convenience. In the 

meantime, an appropriate orthotic device, such as a short leg iron with a drop-foot stop or a 

'spring shoe', as well as stretching exercises are given to enable the patient to walk normally and 

keep the foot free of ulcers, as well as to prevent shortening of the tendo Achilles. 

Diagnosis 

The patient walks with a 'stepping gait', lifting the leg high as if climbing steps even while 

walking on level ground. Sitting on a high stool or couch with the leg hanging down free, the 

patient is unable to lift the foot or toes. There is wasting of the muscles over the front of the leg 

and the sharp anterior border of tibia stands out prominently. 

Aim of surgery 

The aim of surgery is to restore active dorsiflexion of the foot so that the gait becomes normal. 

This is achieved by re-routing the tendon ofTibialis posterior muscle to run in front of the ankle. 

This muscle then functions as a dorsiflexor of the foot. The procedure is known as 'Tibialis 

posterior transfer'. 

Pre-operative check list 

Before proceeding with surgery, you must make sure that: 

(i) the foot is fit for corrective surgery; 

(ii) it is fit for Tibialis posterior transfer; 

(iii) the peroneal muscles are not functioning; 

(iv) there is no contracture of tendo Achilles (heel cord); and, 

(v) that the patient has learnt to contract the Tibialis posterior muscle at will. 

Each of the above items is explained in the following paragraphs. 

(i) Check the foot for its fitness for corrective surgery: Corrective surgery should not be 

performed when plantar ulcers or other septic spots are present in the patient, or, if tarsal 

disorganization is present in the affected foot. Therefore, check the foot for this condition. 

Diffuse swelling in the tarsal region of the foot and ulceration or history of ulceration in the 
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middle of the sole of the foot strongly suggests tarsal disorganization. Get radiographs of the 

foot ( dorsoplantar and lateral views of the foot and anteroposterior view of the ankle) as a pre

operative routine in all cases and confirm that all the tarsal bones and joints are normal. If 

abnormalities are found, refer the patient for specialist opinion and treatment. Plantar ulcers 

must be healed and septic spots must be cleared before surgery is undertaken. 

(ii) Check the foot for its fitness for Tibia/is posterior transfer: Tibialis posterior transfer 

cannot be undertaken if the foot has fixed deformity (acquired equino varus), or, if that muscle 

is weak or paralysed. To check for the former, make the patient stand straight with the feet 60cm 

apart. If all parts of the sole (medial and lateral parts of the fore-foot and the entire heel pad) are 

in contact with the ground there is no acquired equino varus (foot having fixed plantar flexion 

and inversion) deformity. In cases of acquired equino varus (fixed inversion-plantar flexion 

deformity), the medial side of the fore-part of the sole and the heel are raised and do not contact 

the ground. Next, examine the foot for fixed deformity by passively everting and dorsiflexing 

the foot. Cases with fixed deformity should be referred to specialist orthopaedic surgeon for 

treatment. 

To check that the Tibialis posterior is functioning and normal, ask the patient to sit on a stool 

with the affected leg lying across the opposite thigh with the medial border of the foot facing 

upwards. Now, ask the patient to lift the foot vertically upwards towards the ceiling (Fig. 36). 

Fig. 36: Method of testing Tibialis posterior muscle 

As the foot is being lifted you can see and feel the tendon of Tibialis posterior becoming more 

prominent and moving just behind and proximal to the medial malleolus. This shows that the 

muscle is functioning. Now assess the power of the muscle by manually resisting the movement 

and compare it with the other, normal side. If the muscle is weak, this operation is contra

indicated. 
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(iii) Check that the peroneal muscles are not functioning: Ask the patient to sit on a stool, lift 

the affected limb and take it across the contralateral limb, with the knee bent and the hip fully 

internally rotated such that the outer (lateral) border of the foot faces upwards and the sole faces 

outwards. Now, ask the patient to lift the foot upwards, towards the ceiling. This movement 

cannot be done when the peroneal muscles are paralysed. In a proportion of patients with foot 

drop, these muscles are not paralysed and in such cases the foot will move up. You must then 

assess the strength of these muscles by manually resisting the movement. Tibialis posterior 

transfer need not be done in patients who have paralysis of only the anterior group of muscles 

(dorsiflexors) and both peroneal muscles (evertors) are normal. The tendon of Peroneus longus 

is re-routed in such cases. 

(iv) Check for tightness of tendo Achilles (heel cord): Make the patient lie on his back. You 

now dorsiflex the affected foot as much as possible and without bending the knee. It should be 

possible to dorsiflex the foot to some extent beyond 90° (i.e., the foot makes an acute angle with 

the leg). Next, keep the knee bent by about 90° and you then dorsiflex the foot. If the foot can 

be made to dorsiflex by about 20° or more (i.e., the foot makes an angle of 70° or less with the 

leg), it indicates that the tendo Achilles is not tight. If this structure is found to be tight, which 

is very often the case, it should be lengthened as the first step of the Tibialis posterior transfer 

operation. 

(v) Teach the patient isolated contraction of the Tibia/is posterior muscle: The patient should 

practise exercises to learn to contract the Tibialis posterior muscle (whose tendon is going to be 

re-routed) at will. The procedure is the same as for testing the muscle described under item (ii) 

above. The muscle is made stronger by practising resisted exercises. Carrying out these 

exercises two or three times daily (20 times each time) for at least one week pre-operatively helps 

greatly in the post-operative re-education of the patient. 

Operative procedure 

There are many ways of carrying out Tibialis posterior transfer, the procedures differing in the 

methods of bringing that tendon to lie in front of the ankle and in the way it is anchored distally. 

The procedure described here is known as "two tailed transfer of Tibialis posterior tendon to 

Extensor hallucis (EHL) and digitorum longus (EDL) tendons" or simply "two tailed transfer of 

Tibialis posterior". In this procedure, the tendon of Tibialis posterior muscle is detached from 

its insertion, brought out in the leg, split into two "tails" which are re-routed subcutaneously to 

run in front of the ankle and fixed to the tendons of EHL and EDL respectively, over the dorsum 

of the foot. 
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Anaesthesia 

The procedure may be carried out under low spinal anaesthesia. It is carried out equally well 

under local infiltration anaesthesia after general sedation. In the latter case, 0.5% to 1 % lidocaine 

with 1 in 200 000 adrenaline is used for infiltrating the incision sites on the skin and deep fascia. 

A tourniquet is not required in either case. 

Isolation and division of distal insertion of Tibialis posterior tendon 

Keeping the leg externally rotated, identify the tuberosity of the navicular as the bony 

prominence located immediately distal to the shallow depression below the medial malleolus. 

Make a 3 cm long incision along the skin crease just proximal to the navicular tuberosity across 

the course of the tendon of Tibialis posterior near its insertion (Fig. 37a). Deepen the incision, 

layer by layer, splitting the extensor retinaculum in the process, and expose the thick Tibialis 

posterior tendon. Pass an aneurysm needle or a curved artery forceps around the tendon, lift it 

and hold it with a thick nylon stay stitch. Using a No. 11 blade knife, sever the tendon as distally 

as possible taking care not to divide the stay suture. Lift the tendon up and, with a pair of blunt 

pointed scissors cut away the tendon's synovial attachments which may extend for about 2 cm 

proximally. When the cut end is bulbous, trim the sides so that the width of the tendon is 

uniform. This facilitates its withdrawal. Next, lift the proximal skin edge and using a pair of 

long-handled blunt pointed scissors, (Metzenbaum or tonsil scissors) cut the deep fascia and 

then the flexor retinaculum close to the medial malleolus and extend the cut to well above the 

malleolus to divide the deep fascia of the lower leg. 

Withdrawal of Tibialis posterior tendon in the lower leg 

A 5 cm long curvilinear incision is made on the medial side of the lower leg, about a hand's 

breadth above the medial malleolus, its lower limit being 5 cm proximal to the medial malleolus. 

The incision is convex posteriorly, its ends reaching up to the medial border of tibia (Fig. 37a). 

This is to ensure that the transferred tendon lies under the skin flap and does not cross the 

incision. The incision is deepened and the skin flap is raised to expose the deep fascia. Make 

a small cut in the deep fascia and, using a pair of long-handled scissors, extend the incision well 

beyond the limits of the skin incision above and below until it meets the earlier cut lower down. 

Now the Flexor digitorum longus muscle and tendon are exposed. Carefully retract it posteriorly 

and clear the thin layer of fat and areolar tissue to expose the Tibialis posterior tendon (Fig. 3 7b ). 

Confirm the identity of the tendon by pulling on the stay stitch and then expose the tendon along 

the full length of the incision. At the lowermost (most distal) part of the wound, slide a curved 

artery forceps carefully beneath the tendon, hook the tendon up and, by steadily pulling on it 

proximally, withdraw it slowly out of the wound. Using a gauze on the tip of one finger and, 

when necessary with a few scissor cuts, the lowest bundles of muscle fibres may need to be 

stripped off the tendon in some cases to provide enough length to reach the dorsum of the foot. 

Remove the stay stitch and wrap the tendon in a wet gauze pad which should be kept moist so 



72 Essential Surgery in Leprosy 

that the tendon does not dry up. Now close the first incision (in the foot, made for dividing the 

Tibialis posterior tendon at its insertion) using interrupted vertical mattress stitches, using nylon 

or stainless steel wire sutures. 

Exposure of the toe extensors 

The tendon of Extensor hallucis longus (EHL) lies along a line from the middle of the front of 

the ankle to the big toe. The tendons of Extensor digitorum longus (EDL) lie well lateral to the 

EHL tendon. Make two curvilinear incisions over the dorsum of the foot, one over the Extensor 

hallucis longus (EHL) and another over the tendons of Extensor digitorum longus (EDL). The 

incisions are made level with the proximal end of the navicular and just proximal to the most 

prominent bony point on the dorsum (Fig. 37c). The incisions are deepened to expose the 

tendons which are identified by moving the concerned toes. Note that the outermost tendon of 

the Extensor digitorum is located very much more laterally than one imagines. Slide a curved 

artery forceps behind the tendons, isolate them and apply a towel clip around them, one for EHL 

and another for the EDL tendons. 

Splitting the Tibialis posterior tendon 

Next, remove the wet towel over the Tibialis posterior tendon and hold the tendon straight with 

an Allis tissue forceps at its free end. Using a No. 11 blade knife, make a stab in the middle of 

the tendon along its long axis (Fig.37d) and carefully run the knife blade down and up to split 

the tendon into two long slips. 

Fig. 37: Two-tailed Tibialis posterior transfer operation 

a- Tibialis posterior tendon exposed 
near its insertion. Interrupted line 
indicates the incision in the leg 
for withdrawing the tendon 
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b- Tendon detached near its 
insertion and held by stay 
stitch. Same tendon exposed 
in lower leg by retracting 
Fl. digitorum longus muscle 
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c- Incisions over dorsum of foot to 
expose extensor tendons of big toe 
(EHL) and other toes (EDL) 

e- Passing Andersen tunneller from 
dorsum of the foot to leg in deep 
subcutaneous plane 

J 

Fig. 37 (continued) 

Bringing the two tails to the dorsum 

73 

d- Tibialis posterior tendon split 
into two 'tails' or slips 

f- The two 'tails' oftibialis posterior 
tendon fixed to EHL and EDL 
tendons 

g- Method of tendon fixation 

Take the large curved Andersen tunneller, lift up the proximal skin flap of the incision where you 

have exposed the EDL tendons and pass the tunneller under the skin but superficial to the 
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extensor retinaculum, aiming towards the incision in the lower leg and slide it up in one swift 

movement until the tunneller emerges in the leg incision piercing through the deep subcutaneous 

fascia (Fig. 37e). Enlarge this hole in the deep subcutaneous fascia with scissors so that it will 

not constrict the tendon. Catch the end of the upper slip or tail of the Tibialis posterior tendon 

in the tip of the tunneller and slowly withdraw the tunneller and the tendon into the foot, keeping 

the knee bent and foot dorsiflexed. When the tunneller is fully out, retain the slip by applying 

an Allis tissue forceps on its end. Similarly, bring the other tendon slip to the incision where the 

EHL is exposed. The slip for EHL will pass through an opening in the deep subcutaneous fascia 

of the leg at a lower level than the one for the tendon slip going to EDL. Make sure that the two 

"tails" are running parallel as they enter the front of the leg. The split in the Tibialis posterior 

tendon should extend at least 5 cm or more proximal to these openings so that each slip can move 

freely when the muscle contracts and elongates. Now close the skin incision in the leg. 

Suturing the re-routed tendon slips to EHL and EDL tendons 

Keep the knee flexed to about 90 ° and the foot dorsiflexed to 70 ° during this stage of the 

operation. This position has to be held during suturing. Using a splint for this purpose is most 

helpful. The foot must be in the neutral position, neither inverted nor everted. Each slip of 

Tibialis posterior tendon is now inserted into its recipient extensor tendon. Lift up the recipient 

(EHL or EDL as the case may be) tendon with a blunt hook and keep it tight by pulling it 

proximally. Make a slit in the recipient tendon and pass the transferred slip through it (Fig. 37g). 

Where the length and size of the tendons permit, make another slit more distally in a different 

plane and thread the transferred tendon slip again through the recipient tendon (Fig. 3 7 g) and 

unite the two using three or four stitches of unabsorbable sutures (1/0 polyamide or nylon or O 

black silk). While tendon suturing is done, the recipient tendon is kept taut by the assistant 

pulling on it proximally and the transferred slip is kept taut by pulling on it distally as much as 

possible. As already mentioned, the foot is kept in about 70° dorsiflexion (keeping the knee 

bent). Suture the EHL slip first and then suture the EDL slip. After suturing is completed, 

release the foot (but keep the knee still bent) and check that: 

(a) the foot is dorsiflexed by about 75°; and 

(b) that it is in the neutral position, neither inverted nor everted. Cut off any excess length of 

the Tibialis posterior tendon and bury the ends. Close the skin incisions on the dorsum 

now. 

Plaster cast application and suture removal 

The foot is carefully bandaged and a below-the-knee POP cast, incorporating a posterior slab, 

is applied with the foot in dorsiflexion and neutral version. The plaster is to be bivalved three 

weeks later for removal of sutures and starting training the transferred Tibialis posterior to 

function as dorsiflexor of the foot. 
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Post-operative management 

The leg is kept elevated for 72 hours. On the fourth day, a walking heel is given. The patient 

may now go home and return three weeks later. At that time the patient is admitted again, the 

plaster cast is bivalved and the sutures are removed. Physical therapy and exercises for re

educating the transferred muscle and the patient are then started. 

Re-education exercises 

First week: During the first week, the patient practices contracting the Tibialis posterior muscle, 

with gravity eliminated, as taught before the operation. He notices that even as he tries to lift the 

foot up, it dorsiflexes which he could not do before. During this week, the operated foot is not 

permitted to bear weight. In between exercises, immobilization in the plaster cast, in the form 

of two plaster shells, is continued. The leg is kept elevated during the resting period. 

Second week: A similar regimen is followed except that now the patient does exercises against 

gravity, i.e., the exercises are done with the patient sitting on the edge of the cot with the legs 

hanging down. Crutch walking, but without bearing any weight on the operated foot, is allowed 

from now on. 

Third week: This is the most important week. The patient starts standing and then walking in 

a walkway with parallel bars for support and partially bearing weight on the foot. Long mirrors 

are placed at either end of the walkway so that the patient sees how he/she is doing and the floor 

is covered with soft rubber sheeting. Initially, the patient keeps looking down but is instructed 

to look into the mirror instead. The foot and leg continue to be in the plaster shell for the rest of 

the time. 

Fourth week: Now the patient is allowed full weight-bearing and practises walking with a heel

to-toe gait not only between the parallel bars but also, slowly, wearing protective footwear, in 

the corridors and without support. The gait training continues by progressively increasing the 

tasks like walking up and down a few steps. By the end of the fourth or fifth week, depending 

on individual patients, the patient is discharged when he can confidently walk 100 metres with 

a normal gait. The patient is advised to increase the range of his walking gradually and to 

continue the exercises. The patient should attend the follow-up clinic periodically, the first visit 

two weeks later and the subsequent visits once in three or four weeks, for about six months. At 

each visit, the training of walking with a heel-toe gait is given as a reinforcement. In about six 

months the action of the tendon transfer becomes automatic and well-established. 

Transfer of the Peroneous longus tendon to the toe extensors 

When there is paralysis of only the anterior group of muscles ( dorsiflexors) and the peroneal 

muscles are of normal strength, Tibialis posterior transfer should not be performed. Instead, the 
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tendon of Peroneus longus is tranferred to restore dorsiflexion of the foot. All other criteria for 

selection are the same as described for Tibialis posterior transfer. 

Technique 

Make an oblique incision over the lateral part of the foot, extending proximally from the base of 

the fifth metatarsal to about 1 cm distal to the lateral malleolus. Deepen the incision and expose 

both the Peroneus longus and brevis tendons. A 5 cm long curvilinear incision is made in the 

lower leg anterolaterally starting about 5 cm proximal to the lateral malleolus and extending 

upwards. On incising the skin and the deep fascia, the peroneii in their sheath are exposed. You 

should now incise the sheath and inspect the Peroneus longus lying superficial to the brevis, note 

its colour and bulk and clear it upwards. 

Divide the Peroneus brevis close to its insertion and Peroneus longus further distally. Now 

suture the distal stump of Peroneus longus tendon to the Peroneus brevis tendon, so that the 

Peroneus brevis will now act as the longus. Withdraw the peroneous longus tendon in the leg 

wound and split it longitudinally into two slips. The rest of the operation, namely, exposure of 

the EHL and EDL tendons and tunnelling of the two slips of Peroneus longus tendon separately 

into the foot and their suturing, is similar to that described above for Tibialis posterior transfer, 

except that the route of the new dorsiflexor now is anterolateral and not anteromedial. The pre

and post-operative management is also on the same lines. Usually, the patient learns to use this 

transfer more easily than that of the Tibialis posterior. 

Lengthening of tendo Achilles 

When, in a patient with foot-drop, the foot cannot be passively dorsiflexed by at least 20° beyond 

the neutral (right angle) position (i.e., the foot makes an angle of 70 ° or less with the leg), that 

indicates adaptive tightening or shortening of tendo Achilles (heel cord or tendo calcaneus) due 

to long-standing plantar flexion. In such cases, the tendo Achilles must be surgically lengthened 

as the first step, at the time of Tibialis posterior transfer. 

Technique 

Make a transverse or a curvilinear vertical incision (15 mm long) to overlie the tendo Achilles, 

3 cm above (proximal to) its calcaneal insertion and another similar incision 8 cm more 

proximally (Fig. 38a). Through the lower skin incision, incise the fascial coverings, isolate the 

tendon, and protecting the deeper structures by passing a haemostat under the tendon, insert a 

tenotomy knife, or a knife with a No. 11 blade, in the middle of the tendon, turn it by 90° 

medially and cut the medial half of the tendon. Similarly, cut the lateral half through the upper 

incision. Now forcibly dorsiflex the foot up to 70° which is easy to do for, during the forced 

movement, the tendon undergoes a Z lengthening (Fig. 38b). Now close the wounds with a few 

interrupted stitches. 
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Fig. 38: Lengthening of ten do Achilles 

a b 

Complications after Tibialis posterior transfer 

(i) Sepsis (infection), if it occurs, is a disaster. The transferred tendon becomes firmly 

adherent to the surrounding tissue and is unable to move freely to and fro, which is essential for 

active movement. Therefore, take all precautions to prevent sepsis by (a) selecting only those 

patients who have clean skin without infection anywhere ( e.g. scabies, any ulcer anywhere in the 

body), (b) three-day preparation of the skin, (c) strict adherence to asepsis and sterility during 

surgery, ( d) making sure of haemostasis at the end of the procedure and ( e) closing each skin 

incision as soon as its utility is over. Wound infection occurs during surgery and not later. Do 

not depend on post-operative antibiotics and antimicrobial drugs for preventing infection. 

(ii) Adhesion of the transferred tendon to its surrounding tissues sometimes occurs in any 

tendon surgery even when there has been no wound infection and this is true for Tibialis 

posterior transfer also. The only way to minimize this complication is to observe all cautionary 

practices of tendon surgery. Do not unnecessarily handle the tendon, do not rub it with gauze 

or roughen it up in any other way, do not allow the tendon to dry up, do not apply any crushing 

instrument except at the very end of the tendon, cleanly excise the crushed part using a sharp 

knife, make the tunnel in one tissue plane ( deep subcutaneous level) in one moveme\}t and make 

the tunnel of adequate size (neither too narrow - requiring further widening and producing 

additional trauma, nor too wide leaving dead space around the tendon to be filled with blood and 

serum). 
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(iii) Tension of the transferred tendon may be wrong and the transferred tendon may be too 

loose or too tight. Maintaining the position of the foot during tendon suture (knee bent to about 

90° and ankle dorsiflexed by 25 ° and the foot in the neutral position) and keeping the transferred 

tendon pulled distally and the recipient tendon proximally during tendon suture will ensure that 

the tendons are sutured in the right tension. 

(iv) Post-operative inversionleversion deformities of the foot may occur because tension in one 

of the tails is excessive. Inversion deformity is more common. To avoid this, suture the EHL 

slip first and then suture the EDL slip. Post-operative inversion deformity may also be noticed 

when the presence of inversion contracture was missed before surgery. To avoid this, make sure 

by careful clinical examination that there is no inversion contracture and the foot can be everted 

freely. 

(v) The Tibialis posterior may not work after transfer. The muscle may have become 

paralysed during the post-operative period when the leg is in POP cast because of medial 

popliteal neuritis. This is quite rare but it must be anticipated. In every case of footdrop, before 

surgery, look for tenderness of the medial popliteal nerve in the popliteal fossa. Postpone 

surgery for some months until the tenderness disappears. More commonly, the Tibialis posterior 

muscle does not work because the patient has not learned to contract this muscle at will. 

Therefore, make sure before doing surgery that the patient has learnt to do so. 
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PART II 

CHAPTER X: INTRODUCTION 

Surgical procedures for correction of claw-hand deformities are described in this part. The first 

chapter (Chapter XI) provides some necessary general information regarding this kind of surgery. 

The next chapter (Chapter XII) describes four different procedures for the correction of paralytic 

claw-finger deformity and the third chapter (Chapter XIII) describes a few select procedures for 

the correction of paralytic claw-thumb resulting from combined paralysis of ulnar and median 

nerves, or isolated ulnar nerve paralysis. 

While an attempt has been made to describe these procedures and the necessary pre- and post

operative management in as clear a manner as possible, it should be stressed that this kind of 

surgery cannot be learned from books alone, and should not be undertaken lightly. A period of 

apprenticeship, familiarity with the structures of the hand as seen in the living hand at the 

operation, an intelligent understanding of the structural and functional anatomy of the hand, 

certain facilities like hand table and fine instruments and familiarity with the procedures of 

tendon and hand surgery are essential for a surgeon to venture in this area. The art of gentle 

handling of tissues, clean dissection, perfect haemostasis without leaving behind masses of 

charred or mangled tissue can be learnt only from experience, by seeing more experienced 

persons operating and assisting them, and not from books. Therefore we would not advise any 

surgeon to start practising these procedures from this book alone, without any prior experience 

or training. Some knowledge of biomechanics is essential to understand the rationale of these 

corrective surgical procedures. 

We would also like to stress that careful pre-operative assessment, physiotherapy and muscle 

training as well as post-operative physiotherapy and re-training of the hand are eqully essential 

for the success of the operations described here. This also requires some experience because the 

situation in leprosy is complicated by loss of sensibility and so, absence of complaint of pain 

when something has gone wrong under the dressings or plaster splints. One cannot rely on pain 

for becoming aware of ischaemia, infection or injury including tissue damage due to over 

enthusiastic use of the hand after corrective surgery. Only careful daily monitoring of the patient 

and the operated part can spot any such adverse event at an early stage. It would be totally 

unethical to do this kind of surgery when knowledgeable personnel are not available for pre- and 

post-operative management. This is because these operations are elective procedur.es aimed at 

improving the quality of life of the patient, and failure of surgery leaves the patient worse off and 

very much more disabled than before. 
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While many district hospitals may not have surgeons with the needed expertise or suitable 

personnel needed for the required pre- and post-operative management, it is also likely that there 

are hospitals where such personnel exist and Part II has been included for the benefit of those 

institutions. Nevertheless, care has been taken to include only those procedures which make 

minimum demand on the surgeon and others consistent with acceptable and good results. In fact, 

that has been the main criterion for selection of procedures in this section. 
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CHAPTER XI 

SURGERY FOR CORRECTION OF 
PARALYTIC DEFORMITIES OF THE HAND 

SOME GENERAL CONSIDERATIONS 

81 

Nerve trunks of upper extremities, especially the ulnar nerve and the median nerve, are frequently 

affected by leprosy, resulting in paralysis of these nerves. Thus, many leprosy patients develop 

ulnar nerve paralysis alone, or combined paralysis of ulnar and median nerves. The former 

results in ulnar or partial claw-hand involving the fingers mainly, while the latter gives rise to 

total claw-hand involving the thumb as well as the fingers. These deformities stigmatize affected 

persons as leprosy patients. Further, because they involve the hands, these persons also 

experience certain disabilities in the use of their hands. The deformities and the disabilities occur 

because the intrinsic muscles are paralysed and the normal balance of forces around the joints 

of fingers and thumb is upset. This renders useful postures and movements impossible for these 

digits. A number of operative procedures, many involving tendon transfer with or without 

tendon grafting operations, are available for restoring the balance of forces and thereby correcting 

the deformity and disability. For the correction to be successful, the muscles of re-located 

tendons should act in proper sequence and in coordination with the other muscles. This is 

possible only when the brain recognizes the altered anatomical situation and learns to initiate 

appropriate movement patterns, by recruiting muscles in the right sequence while simultaneously 

suppressing the abnormal movement patterns developed earlier in order to compensate for 

muscle paralysis. This is achieved by a planned pre- and post-operative training programme 

utilizing the principles and methods of physiotherapy and occupational therapy. Corrective 

surgery for paralytic deformities of the hand should not be undertaken when facilities for such 

training are not available. 

SELECTION OF SUBJECTS 

The first requirement is a well-motivated patient and the surgeon who would take efforts to 

understand what exactly the patient desires to be set right, like the precise function that the 

patient desires to be restored, or that deformity whose correction the patient considers most 

important. The reason for the patient's problem as well as how and to what extent it can be 

corrected should be explained to the patient in simple language. What is expected of the patient 

(like physiotherapy programme, duration of stay in hospital, etc.) should be explained. 

Furthermore, one should also explain what will not be restored ( e.g., sensati~n, adduction

abduction of fingers). This ensures that the patient has no undue expectations. These 

explanations are needed because surgery is only one step in the treatment of the patient, and the 

other equally important steps (e.g. post-operative re-education, protecting the corrected hand 

from injury and infection) depend entirely on co-operation and understanding by the patient. 
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Irrespective of their age, persons with long standing deformity find it difficult to unlearn the 

compensatory abnormal movement patterns, often involving the whole limb. This makes 

successful re-education difficult. Best results are obtained in persons 15 to 45 years of age, with 

recent (1-3 years) deformity and strong motivation to undergo corrective surgery. 

It is also necessary for the success of corrective surgery that the finger joints are supple. 

Routinely used corrective procedures, like tendon transfers, will not correct stiffness. Therefore, 

you cannot expect a finger ( or thumb) with flexion contracture to become straight after such 

surgery. In these cases, the stiffness should be overcome first and the digit made straight and 

supple by physiotherapy and splinting, before surgical correction. 

TIMING OF SURGERY 

The patient selected for corrective surgery: 

(i) should have shown good clinical response to anti-leprosy treatment; 

(ii) should not have had any attacks of reaction or neuritis during the last six months; 

(iii) should not be having tenderness of any nerve trunk; and, 

(iv) should have had the deformity for at least one year. 

PRE-OPERATIVE ASSESSMENT 

Correction of paralytic deformity is successful if the deformed part has no other problem, like 

joint or soft tissue contracture or damage to underlying bones or joints. Therefore, besides 

routine assessments, the hand should be thoroughly assessed for its fitness for corrective surgery. 

If complications are present, refer the patient to where the needed expertise is available for 

treating such cases. When a physiotherapist or a physiotechnician is available, he or she would 

do the assessment and keep the records. The surgeon need only check that such assessments 

have been made, and verify the findings. If such a person is not available, some other 

paramedical person like a nurse, plaster assistant, theatre assistant, or paramedical worker can 

be trained to make the needed assessments or the surgeon should do it herself/ himself. The 

details of assessment are given in the next two chapters at the relevant places. 

PRE-OPERATIVE TRAINING 

Many procedures for correcting paralytic deformities involve tendon transfer operations. The 

tendon of a normal muscle is detached from its insertion and re-routed and re-attached in such 

a way that when this muscle contracts the desired movement will occur. Recruiting of various 

muscles for carrying out any desired movement occurs automatically in the central nervous 
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system. When a tendon is transferred, there has to be a re-programming in the central nervous 

system to recognize that the transferred muscle will now carry out a movement different from 

that specified in the original programme. This requires that, wherever possible, the patient learns 

to contract the transferred muscle at will until it becomes automatic by internal re-programming. 

The patient would have developed abnormal movement patterns (like flexing the wrist to open 

the fingers) to compensate for the inability to carry out certain movements. These abnormal 

patterns become automatic in course of time. They will persist even after corrective surgery and 

hinder proper use of the transferred muscle. These abnormal movement patterns will have to 

be consciously suppressed for successful results. Therefore, the patient must be trained: 

(i) to learn isolated contraction of the muscle to be transferred, and 

(ii) to eliminate the compensatory abnormal movement patterns using techniques of 

physiotherapy and occupational therapy. 

Further, routine physiotherapy (wax bath, oil massage, exercises and splinting) will be required 

pre-operatively to maintain the part to be operated free from contractures. 

ANAESTHESIA AND TOURNIQUET 

The procedures on the hand are best done under regional conduction anaesthesia, using the 

technique of axillary block of the brachia! plexus (described below) and tourniquet. 

Axillary block of the brachia! plexus (Fig. 39): The lower part of the brachia! plexus is contained 

within a fibrous sheath, which also carries the axillary artery and vein. The nerve tissue is in 

three bundles, or cords, described as medial, posterior, and lateral in relation to the artery. 

Injection oflocal anaesthetic into this sheath is capable of producing conduction anaesthesia of 

the upper limb ( except for the area innervated by the musculocutaneous nerve, which leaves the 

main nerve bundle rather high in the axilla). When performed successfully, this block allows 

surgery on most of the upper limb, and the use of tourniquet when required. 

Ask the patient to lie supine with the arm to be anaesthetized positioned to produce 90 degrees 

of abduction and external rotation. Palpate the axillary artery and, after skin preparation, insert 

a short needle just above or below the artery. You may feel the needle enter the sheath, and the 

patient may report tingling in the arm. When the needle is correctly placed ( do not attach the 

syringe yet), you will see it move with every pulsation of the artery. If you insert the needle into 

the artery or vein by accident, remove it and apply firm pressure for three minutes; provided that 

haematoma does not occur, you can then make another attempt. Once the needle is correctly 

placed, connect the syringe and inject 30 ml of 1 % lidocaine with epinephrine. You must be 

absolutely certain before you do this that the needle is not in a vessel. If your needle is correctly 
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placed, the patient may again report tingling. A correctly placed injection does not cause a large 

swelling, as the local anaesthetic solution is carried upwards in the sheath towards the neck. 

During injection, your assistant should press firmly on the artery about 3 cm below the point of 

injection to compress the sheath and prevent local anaesthetic from passing down the arm, where 

it would be wasted. 

Fig. 39: Axillary block of the brachial plexus 

Lateral cord 

Medial cord 

Oscillation of correctly 
placed needle with pulse 

\ 

Tourniquet 

As an alternative to digital pressure, some anaesthetists prefer to apply a light tourniquet below 

the injection site. The commonest mistake with this block is to inject too deeply; the sheath is 

superficial in position, often only 2-3 mm from the skin. After injection, the block develops 

slowly and may take up to 30 minutes to become effective. If bupivacaine has been used, the 

block can last for up to 12 hours, providing good post-operative pain relief. Bupivacaine is not, 

however, suitable for out-patient treatment, since a patient should not be sent home with a numb, 

paralysed arm. 

TENDON SURGERY AND SURGERY OF THE HAND 

Gentle handling of the tissues, minimal handling of tendons, absolute haemostasis, and perfect 

asepsis are essential for success in tendon surgery and surgery of the hand. Surgery of the hand 

requires the use of a hand table (not a board shoved under the shoulder blades of the patient) to 

provide a stable surface for the operation. The surgeon and the assistant sit and operate, resting 

their elbows and forearms on the hand table. The surgeon has to be patient, proceeding 

systematically step by step, carefully catching only the bleeding points and not the surrounding 

tissue and ensuring perfect coaptation of the skin edges while closing the wounds. 
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Dissection is best done using No. 15 blade BP knife, Adson's dissecting forceps and small blunt

pointed scissors. The exposed tendon should not be allowed to dry. It should always be kept 

wrapped in a piece of wet gauze or pad which is periodically kept moistened with normal saline. 

No instrument is applied on the tendon except at its very end which will be cut off and discarded 

at the end of the operation. 

Close each incision immediately after it has served its purpose. This minimizes the time the 

wound is exposed to the atmosphere. The longer this time the greater the chances of wound 

infection. Keep all incisions not in immediate use covered with wet gauze for the same reason. 

Finally, the surgeon himself or herself must apply the dressings, bandages and the plaster slabs 

or casts at the end of the operation to ensure that the operated part is positioned correctly and the 

bandaging and plaster cast are not too tight. 

POST-OPERATIVE CARE 

Immediate post-operative care 

The operated hand should be kept well elevated for 72 hours. Mild analgesics may be needed 

for two or three days and no longer. If they are required further, or if strong analgesics like 

opiates are needed, it is a sure indication that something is going wrong. Secondly, there is no 

need for routine antibiotic therapy post-operatively. Corrective surgery involving tendon transfer 

should not be done if you expect sepsis. Insistence on proper pre-operative preparation of the 

skin and the limb, insistence on all aseptic precautions and sterility in the operating room, gentle 

surgery, perfect haemostatsis and compression dressing will ensure primary wound healing with 

no infection. 

Operated hands should not be allowed to hang down even after 72 hours, but are to be kept 

elevated in a triangular sling or a cuff and collar. In addition, the patient should regularly and 

as often as possible do shoulder and elbow exercises, elevating the hand well above the head. 

If a plaster cast has been applied, all measures should be taken to recognize too tight a cast. They 

include instructing the patient, the nurses and nursing attendants and the neighbouring patients 

to look for cyanosis or pallor of fingers, or pain in the limb. 

Late post-operative care 

The sutures are removed after three weeks. Post-operative physiotherapy and training of the 

patient starts now and continues for the next three to four weeks. This is the most ~rucial period 

and the patient must be seen every day by the therapist ( or the surgeon himself), and given 
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precise instructions. The therapist or the surgeon must see that these instructions (regarding 

exercises etc.) are carried out exactly as instructed and any errors by the patient are corrected on 

the spot. It must be emphasized once again that corrective surgery should not be undertaken if 

such post-operative training is not possible. The details of post-operative training are given in 

the appropriate places in the next two chapters. 
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CHAPTER XII 

SURGERY FOR CORRECTION OF PARALYTIC CLAW-FINGERS 

Claw-finger deformity is commonly seen in leprosy. The deformity becomes apparent when the 

patient opens out the fingers fully. The fingers, instead of being straight, are in the 'claw 

position' (hyperextended at the metacarpophalangeal (MCP) joint and incompletely extended at 

the interphalangeal (IP) joints). This is because when the interosseous and lumbrical muscles 

of the fingers are paralysed, the balance of forces around the joints of fingers is changed and the 

extensors become dominant at the MCP joints and the flexors become dominant at the IP joints. 

Furthermore, the patient finds that in order to flex the MCP joints, the IP joints have to be flexed 

and the IP joints can be extended only with extension of the MCP joints. Hence, the fingers 

cannot reach the 'intrinsic position' in which the MCP joint is in full flexion while the IP joints 

are fully extended (Fig. 40) This functional disability makes the use of the hand difficult and 

Fig. 40: 'Intrinsic position' of fingers 

clumsy. When there is only ulnar paralysis, there is 'partial claw-hand' in which the little and 

ring fingers are maximally clawed (Fig. 41) because both the lumbrical and interosseous muscles 

of these fingers are paralysed, while the index and the middle fingers show only mild or no 

clawing since the lumbricals of these two fingers are not paralysed (they are supplied by the 

median nerve) and only the interosseous muscles are paralysed. When both nerves are damaged, 

there is 'complete claw-hand' and all the four fingers show severe claw deformity (Fig. 42). 

Surgical correction of claw-fingers is needed in order to restore the balance of forces in the 

fingers so that (i) the claw deformity is corrected and, (ii) the functional disability arising from 

paralysis of lumbrical and interosseous muscles is abolished. Both are equally important 

objectives for, the claw deformity stigmatizes the person as a leprosy patient and the functional 

disability affects the skillful use of the hand, both in the activities of daily fife and at the 

workplace. 
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Fig. 41: Partial claw-hand due to ulnar palsy 

Pre-operative evaluation 
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Fig. 42: Complete claw-hand due to combined 
paralysis of ulnar and median nerves 

The extent of claw deformity, the extent of disability due to intrinsic muscle paralysis, integrity 

of the extensor expansion, the state of the proximal interphalangeal (PIP) joint of the finger and 

the status of the digital extensor and flexor muscles should be assessed pre-operatively. Where 

possible, photographic records of the hand in certain standard positions should also be made. 

These evaluations are necessary for assessing the result of surgery later. A finger goniometer 

(the simplest type of finger goniometer is a protractor with a movable pointer attached - see 

Fig. 43) is essential for making the first three assessments. 

Fig. 43: Measuring PIP joint angle using finger goniometer 
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Assessing claw deformity: Ask the person to hold the forearm vertically up (resting the elbow 

on a table) and in the mid-prone position, with the wrist in neutral position, open out all the 

fingers. Measure the angle of flexion at the PIP joint of each finger. There will be no angle 

when the finger is straight at the PIP joint. 

Assessing disability: Ask the patient to hold the fingers in the 'intrinsic position', i.e, starting 

from the fully open position, to bring down the fingers, bending them only at the MCP joints 

(Fig. 44). When the intrinsic muscles are paralysed, the patient will be flexing the PIP joint in 

order to bend the MCP joint. When the MCP joints have flexed by about 90 °, measure the angle 

of flexion at the PIP joints. 

Fig. 44: 'Intrinsic position' of fingers 

Assessing state of extensor apparatus: Ask the patient to straighten the fingers at the PIP joint, 

while you prevent the MCP joint from hyperextending by holding them in flexion, and measure 

the angle at the PIP joint. When there is no flexion contracture at the PIP joint, when the 

extensor muscles are normal and when the extensor expansion of the finger is not damaged, the 

PIP joint will become fully straight. Otherwise, there will be an angle. This is known as 

'assisted angle' because you have assisted in preventing MCP joint hyperextension. If you are 

planning to do capsulorrhaphy and flexor pulley advancement or extensor diversion graft 

operation, you must also measure the assisted angle with MCP joint held in the straight position. 

If there is some assisted angle now, whereas there was none when proximal phalanges were held 

in 90 ° flexion, you will have to repeat testing to find out the minimum amount of flexion in 

which the MCP joint is to be held to attain a straight finger. If this angle of flexion at the MCP 

joint exceeds 30°, these operations are not to be done. 

Assessing state of PIP joint: When a finger shows assisted angle, try to straighte~ the PIP joint 

fully without using much force. If there is no flexion contracture of this joint, the PIP joint can 

be thus passively opened out (extended) fully. Otherwise, it cannot be fully extended by you and 

the joint will remain flexed to some extent. You measure this angle which is known as 

'contracture angle'. If there is contracture angle of more than 3 0 °, refer the patient to a specialist 

for further treatment. If it is less, physiotherapy measures can correct such mild contracture. 
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Assessing digital extensors: The long extensors are the only extensor muscles of the MCP joint. 

Ask the patient to keep the fingers flexed at the IP joints and extend the MCP joint. Assess the 

power of the extensors by resisting the movement. 

Assessing digital flexors: Ask the patient to place the hand on a table, palm facing upwards. 

Flexor profundus is the only flexor of the terminal phalanx. Test the state ofthis muscle in each 

finger separately. Hold the other fingers straight at IP joints, and hold the PIP joint of the test 

finger straight allowing only the distal IP joint to move freely, by pressing the middle phalanx 

down. Now, ask the patient to bend the tip of the test finger and assess the power of the muscle 

by resisting the movement. In a proportion of hands with paralysis of the ulnar nerve, you will 

find that the profundus muscles of the ring and, especially, the little finger very weak or 

paralysed. That is because that part of this muscle is supplied by the ulnar nerve near the elbow. 

In such hands, you should not remove the flexor superficialis (sublimis) tendon of the ring finger 

for transfer. 

Flexor superficialis muscle flexes the PIP joint without flexing the terminal phalanx. Hold the 

other fingers down, leaving the test finger free, and ask the patient to bend the test finger only 

at the PIP joint. If the patient has difficulty in doing this, put a pencil under the proximal phalanx 

of the test finger and now ask him to bend the finger (Fig. 45). Assess the strength of the muscle 

by resisting the movement. If you find that the superficialis is weak or paralysed, you should 

refer the patient to a specialist surgeon as the patient may be having high median paralysis. 

Fig. 45: Assessing Flexor digitorum superficialis 

a 

b /11-----( I 

;) 



Essential Surgery in Leprosy 91 

Adaptive shortening oflongjlexors: This condition is usually seen in hands with long standing 

claw-finger deformity. Here, as in Volkmann's ischaemic contracture, the finger cannot be 

straightened fully, even passively, at the PIP joints, when the wrist or MCP joint is held 

respectively in dorsiflexion or hyperextension. However, when the wrist ( or the MCP joint) is 

held inflexion, it becomes possible to straighten the PIP joint fully, at least passively. This is 

how this condition is recognized. This condition needs to be treated by stretching the flexor 

muscle mass, splinting and special exercises. Therefore patients with this complication should 

be referred to a specialist institution. 

Other assessments: Sensory charting, marking the extent of sensory loss in the hand, general 

examination of the hand and forearm including voluntary muscle testing of all the muscles below 

the elbow, and palpation of the nerve trunks for tenderness are to be done routinely. Patients 

with weakness or paralysis of any forearm muscle in addition to that of Flexor carpi ulnaris and 

ulnar half of Flexor digitorum profundus supplying the ring and little fingers and those with ulnar 

or radial deviation of fingers when they are opened out fully are best referred to specialist 

surgeons. Corrective surgery should be postponed when there is tenderness of nerve trunks. 

When an abnormality is suspected to be present in any joint of the hand or fingers (like grating, 

abnormal mobility or swelling), radiography of the part must be done. If that confirms joint 

pathology, refer the patient for specialist attention. 

Other special tests like hand function assessment, assessment of power of grip and strength of 

pinch may be done if facilities are available. 

Selection of patients 

Best results are obtained in hands of well-motivated younger persons (15 to 45 years of age), 

with recent deformity ( ::;:3 years), with no stiffness of finger joints or soft tissue contractures, 

having no or very little ( ~ 10 °) hyperextension at the PIP joints, no or very little ( ~ 15 °) ulnar 

deviation of fingers, and no assisted angle or weakness of forearm muscle. 

Pre-operative physiotherapy 

Routine physiotherapy with hot wax bath, oil massage and exercises, special exercises to isolate 

the muscle to be transferred so that the patient learns to contract it at will as well as exercises that 

the patient will be doing post-operatively (so that he or she becomes familiar with them) should 

be given for at least one week before surgery. 

PROCEDURES 

Many procedures requiring different levels of expertise have been described for correction of 

claw deformity of fingers. Four procedures are described here. 
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1. Transfer of Flexor superficialis tendon of one finger to extensor expansion of all four 

fingers 

The principle of the procedure is to re-route the Flexor superficialis tendon of one finger to the 

extensor expansion of the four fingers such that it mimics the paralysed intrinsic muscles in its 

course and action and thus functions as their substitute and restores the balance of forces around 

the joints of fingers (Fig. 46). 

Fig. 46: Flexor superficialis transfer - lateral band insertion procedure 
- for correction of paralytic claw finger deformity (diagrammatic) 

FDP 

Anaesthesia and tourniquet: Axillary block and upper arm tourniquet greatly facilitates surgery. 

The procedure may also be done under digital nerve block and local infiltration anaesthesia using 

1 % plain lidocaine without adrenaline and no tourniquet. 

Application of tourniquet: Only pneumatic tourniquet should be used. Wrap the middle of the 

arm with a pad of cotton wool and then apply the cuff of the tourniquet over it, evenly over the 

part such that the skin does not get wrinkled or creased. Exsanguinate the limb by holding the 

whole limb vertically for about 3 minutes. Do not use any elastic or rubber bandage for this 

purpose. Now, inflate the cuff rapidly to reach a pressure of 250 mm of mercury and hold it at 

that pressure. The tourniquet can be safely kept on for one hour. If it is needed further, release 

the cuff, and re-inflate it after 5 minutes. 

Incisions on fingers: Make longitudinal incisions through the skin only on the radial side of the 

little, ring and middle fingers and on the ulnar side of the index finger, just dorsal to the 

midlateral line and over the middle two quarters of the proximal phalanx (Fig. 47a). For the 

middle finger from which the Flexor superficialis tendon is to be removed, the incision is made 

longer distally, extending 10 mm beyond the PIP joint line (Fig. 47c). 

Exposure of extensor expansion: Retract the skin edges using fine skin hooks, and incise the 

subcutaneous tissues a little more dorsally than the skin incision, and expose the extensor 
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expansion and its free margin (lateral band) constituted by the obliquely traversing white fibres 

of the lumbrical-interosseous tendon (Fig. 4 7 b ). Catch and cut between ligatures any blood 

vessel running across the operation field. It is enough to expose a 5 mm length of the lateral 

band and extensor expansion. You can expose more of the expansion for tendon suturing later, 

by retraction of the soft tissues proximally or distally, as required. 

Release of Flexor superficialis tendon from the middle finger: Retract the skin edge on the 

anterior (palmar) aspect, keeping the posterior skin edge relaxed, and deepen the incision in its 

middle portion using No. 15 blade knife, until the flexor sheath is exposed. You should now 

carefully incise this thick flexor sheath longitudinally, in line with the skin incision, and then 

extend this incision with a small blunt pointed scissors proximally and distally. The tendon that 

now comes into view is the deep flexor, Flexor profundus (Fig. 47 d). Using a blunt hook, retract 

it out of the way and flex the middle phalanx and you will see the nearer tendon slip of the 

superficial flexor going to its attachment on the middle phalanx. Grasp it with Adson's 

duramater forceps and pull on it. The middle phalanx will flex at the PIP joint without any 

flexion of the terminal phalanx. Having thus identified the nearer slip of the superficialis tendon, 

slide a mosquito artery forceps under it as far distally as possible and catch it with the tip. Next, 

insert a scalpel with No. 11 blade, the blade distal to the tip of the artery forceps, between the 

caught tendon slip and the tendon of the deep flexor with the sharp edge of the blade facing 

distally. Run the knife distally till you reach the insertion of the tendon, then, as you straighten 

the middle phalanx, turn the blade by 90 degrees against the superficial flexor's tendon slip which 

now presses against the blade and is severed. By this technique you avoid injury to the deep 

flexor tendon or the joint capsule. Pull on this tendon slip steadily and the other slip of the 

tendon will now come into view (Fig. 4 7 e ). That is also caught and cut using the same 

technique. The aim is to sever the tendon slips close to their point of insertion so that no stump 

which might adhere to the capsule of the PIP joint or the flexor sheath is left behind. Flex the 

finger and the wrist as much as possible and pull steadily on the two tendon slips. Divide the 

synovial interconnections (vincula) between the two flexor tendons and with further steady pull 

the chiasma joining the two slips of Flexor superficialis becomes visible. Divide in the mid-line, 

separate the two slips and pull them out further until the whole tendon can be moved freely to 

and fro. 

Withdrawal of the motor tendon into the palm and its division into four slips : Make a 2.5 cm 

long incision longitudinally in the proximal palm starting just distal to the heel of the palm, in 

line with the ulnar border of the middle finger. This incision is made along a skin.crease, either 

the thenar crease in this part, or, along the longitudinal mid-palmar crease that runs vertically in 

the middle of the palm. This incision should lie within the superficial palmar arch. Retract the 

skin edges with skin hooks and you will see the proximal part of the thick palmar aponeurosis. 

Make a small slit in the palmar aponeurosis with the tip of the knife in the proximal part of the 
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mc1s1on. Split open the palmar aponeurosis further using small blunt scissors. You have now 

exposed the flexor tendons in the palm, within their synovial sheaths. 

Pull on the detached tendon slips of the Flexor superficialis to identify the same tendon in the 

palm. It lies quite superficial here and will be right in front of you. With Adson's duramater 

forceps pick up the synovial sheath, incise it, and, using a curved, closed artery forceps lift up 

the superficial flexor tendon, pull it out of the wound and place it on a wet gauze pad (Fig. 47f). 

Hold the distal ends of the two tendon slips in two mosquito artery forceps and extend the split 

between the two slips proximally by pulling them apart and, using a knife with No. 11 blade, 

split each slip into two. You now have four "tails" or slips of the superficial flexor tendon for 

transfer to the four fingers. Lay them on a wet gauze pad or towel in the correct order, avoiding 

twisting of the tendon. 

Fig. 47: Flexor superficialis transfer - lateral band insertion 

a- Incisions on fingers to 
expose extensor expansion 

0 

d- FDS tendon (arrow) exposed 

b- Exposure of extensor expansion and its 
free border (lateral band) 

c- Extended incision in middle finger to expose Flexor 
superficialis (FDS) tendon near its insertion 

e - Near slip ofFDS tendon divided and the other slip 
brought into view by pulling on the freed slip; profundus 
tendon kept out of the way with a blunt hook retractor 
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f - FDS tendon delivered in 
proximal palm, just distal to 
carpal tunnel 

-

Fig. 47 (continued) 
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g - Passing Andersen tunneller from finger 
to palm to pull one slip of FDS tendon 
through 

h - Showing the course of the tunneller along the lateral band and lumbrical canal, volar to deep transverse metacarpal 
ligament(*). (I= Interosseous muscles, L = Lumbrical muscle) 

i - Suturing superficialis slip to 

lateral band 
j - Position of post-operative immobilization 
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Tunnelling the tendon slips into the fingers : Keeping the hand resting on the table with the palm 

facing upwards, lift and flex the index finger at the MCP joint and retract the skin edges of 

incision over the proximal phalanx, using skin hooks. This will bring to your view the thick 

ulnar border of the extensor expansion. This is the lateral band composed of interosseous tendon. 

Your assistant should hold the retractors keeping the lateral band exposed. Hold the finger with 

your left hand and, with your right hand take the small sized Andersen's tendon tunneller and 

slide it proximally along the edge of the lateral band, taking care not to extend the MCP joint 

while passing the tunneller from the finger into the palm. In that case, you are likely to follow 

the route of the interossei and go dorsal to the deep transverse metacarpal ligament. The 

tunneller should pass smoothly along the same plane as the lumbrical canal, passing in front of 

the deep transverse metacarpal ligament (indicated by an asterisk in Fig. 47 h) and onwards into 

the palm until it reaches the mid-palmar incision (Fig. 47 g & h). Bring the tip of the tunneller 

out of the palmar wound, grasp the radialmost tendon slip and withdraw the tunneller slowly. 

The tunneller should not pierce the palmar aponeurosis but come out through the gap you have 

made earlier in this structure, and any puckering of the skin as the tunneller advances indicates 

too superficial a passage, between the skin and the palmar aponeurosis. If this happens, 

withdraw the tunneller completely and pass it afresh in the right plane. Tunnelling is carried out 

in the other fingers similarly except that in the ulnar three fingers, since the incision is on the 

radial side, you will be tunnelling through the lumbrical canals. Make sure that the tendon slips 

are freely lying in their beds. Now close the palmar incision. 

Suturing tendon slips to the extensor expansion: Hold the hand, using a thick folded sheet, palm 

facing downwards, the wrist in the neutral position or in mild flexion, the MCP joints in 55 ° 

flexion and the IP joints straight. You can use a special splint to maintain this position of the 

hand while suturing the tendons. 

Start with suturing of the superficialis slip to the lateral band in the index finger. The transferred 

tendon slip is first pulled 5 mm and then released. It is then sutured at zero tension, i.e., just 

taking up all the slack. In the case of the little finger the suturing is done at a tension of 3 mm, 

i.e., the tendon slip is pulled first to take all the slack and then pulled another 3 mm. For the ring 

finger, the suturing is done at a tension of 1 mm. The tendon slip for the middle finger is sutured 

at zero tension. While suturing, the tendon slips are placed obliquely across the extensor 

expansion (Fig. 4 7 i) so that the first (the most proximal) suture attaches the tendon slip to the 

lateral band, the next distal one to the extensor expansion between the lateral band and the middle 

portion of the extensor expansion and the third (the most distal) suture attaches the tendon slip 

to the middle portion of the extensor expansion. 

After the first (the most proximal) suture is placed in all fingers, hold the hand vertically with 

the wrist in the neutral position. The resting position of the MCP joints of the index and middle 
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fingers should be about 45° flexion, that of the ring fingers about 50°, and that of the little finger 

about 55° to 60° flexion, very much as in the normal resting hand. The IP joints should be nearly 

straight. Now, extend the wrist and verify that all the fingers flex equally. If any finger lags 

behind the others you have to re-suture, adjusting the tension. After satisfying oneself that the 

tension is right, insert the second (middle) and third (distal) stitches at zero tension. 

Remove the tourniquet and keep pressure on the wounds with a wet pad for five minutes. Then 

inspect the wound and verify that haemostasis is ensured. 

The wounds on the fingers are now closed by approximating the skin edges using 40 gauge S.S. 

wire, fine monofilament nylon or black silk. 

Bandaging and immobilization: Clean the hand and dress with strips of gauze, each strip taken 

around the base of each finger without folds. After wrapping the limb from below elbow with 

a thin layer of cotton wool, bandage the forearm and the hand leaving only the finger tips free. 

Keeping the wrist in the straight (neutral) position and the fingers flexed at MCP joints by 10° 

more than at the time of suturing (i.e., at 55°, 55°, 60° and 70° flexion for index, middle, ring and 

little fingers respectively) and the IP joints straight, apply an anterior POP slab which is held in 

place by a thin POP bandage. Alternatively, apply an anterior and a posterior slab which is held 

in place by a wet bandage (Fig. 47 j). Mould the knuckle region of the slabs such that the 

metacarpal arch is maintained and not flattened. While applying the anterior slab, make a 

transverse slit in its radial border of the slab at the level of the base of the thumb and fold the 

comers back so that the thumb is free to move. Post-operative immobilization is maintained for 

three weeks. 

Post-operative management 

Elevation: The hand is kept elevated for 72 hours, while the patient is in bed, by a sling 

extending above the elbow and suspended from a drip stand, or, mosquito net frame, or, the top 

end of the cot, or, the side railing. The elbow rests in a raised position over some pillows. 

Subsequently, elevation of the hand is maintained in a high sling or a short collar and cuff. 

Sedation: Use of a mild analgesic like paracetamol, anal gin or diazepam is adequate for relieving 

any pain and sedation. Normally, no medication is required for more than three days. 

Antibiotics: Antibiotics are not needed as a routine post-operative measure. 

Mobilization: Elbow and shoulder exercises are started from the second post-operative day. 



98 Essential Surgery in Leprosy 

Re-education and physiotherapy 

Stitches are removed at the end of three weeks and the anterior slab is put back. Physiotherapy 

and re-education exercises begin from the next day. 

First week: The patient is asked to contract the transferred muscle (Flexor superficialis of middle 

finger), i.e. repeat the exercises of flexing the PIP joint of the middle finger in isolation. During 

this exercise the patient should keep his eyes closed because, as he wills to flex the middle finger 

at the PIP joint ALL the fingers would be now flexing at the MCP joints, and he may get 

confused. If there is difficulty in initiating movement of the transferred tendon, restrain the 

movement of the PIP joint of the middle finger while the patient attempts its flexion, this will 

trigger off contraction of the superficial flexor of the middle finger. Once the patient can 

satisfactorily isolate transfer action, ask him to see what is happening and tell him how wonderful 

it is that the transfer is now working. Explain to the patient in simple words what has been done 

and what is happening now. Voluntary functioning of the transfer in isolation is usually 

established in three days. During this period start assisted active flexion and extension exercises 

of the MCP joints keeping the IP joints passively straight. Shoulder, elbow and wrist 

mobilization exercises are also given. The interphalangeal joints are immobilized in extension 

by individual POP cylindrical splints. 

Second week: The same regimen as in the first week is followed except that attention is now 

concentrated on the fingers attaining the 'intrinsic' position (MCP joints inflexion and IP joints 

in extension) by contracting the transferred muscle. At the end of the week the patient should 

be able to do this movement pattern, with the hand raised and wrist actively held neutral, without 

the use of finger splinting. 

Third week: The finger splints are no longer required. Slow and increasing active flexion of the 

IP joints is now encouraged together with the main movement caused by the transfer. The 

patient is now asked to do the exercises in different positions of the wrist and forearm - pronation 

and supination. Purposive movements such as practising different grasp movements, exercises 

with a rubber ball, etc., are now started. 

Fourth week: The regimen is similar to that of the third week except that the patient is now 

encouraged to use the hand in minor activities of daily living not requiring much power, like 

eating, brushing the teeth, etc. The patient may be discharged at the end of the fourth week and 

asked to attend as an out-patient periodically for follow-up. The patient should not perform 

heavy work for another two months. 
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2. Transfer of Flexor superficialis tendon of one finger to flexor pulleys of all fingers 

In this operation, the motor tendon slip of the Flexor superficialis is attached to the fibrous flexor 

sheath (also known as 'flexor pulley'), instead of the extensor expansion so that the transfer 

functions purely as a flexor of the proximal phalanx, and, by thus countering extensor dominance 

at the MCP joint restores balance of forces in the finger joint system. 

Indication 

While this procedure may be done in all hands with claw finger deformity, it is specifically 

indicated in hands with long slender hypermobile fingers showing significant hyperextension 

(>20°) at the proximal interphalangealjoint when the finger is actively opened out fully (as when 

assessing for assisted extension). In such hands, if the motor tendon is inserted in the extensor 

expansion, hyperextension at the PIP joint becomes worse. 

Flexor pulley 

The flexor tendons are retained in their place and prevented from bow stringing across the finger 

joints by the fibrous flexor sheath, which is lined inside by the synovial sheath of the tendons. 

The flexor sheath extends from the level of the neck of the metacarpal to the distal 

interphalangeal joint. The sheath is strengthened in places by a series of annular and cruciform 

fibrous bands that constitute the pulley system for the flexor tendons. The proximalmost or the 

first annular band, also known as A 1 pulley, begins 5 mm proximal to the metacarpophalangeal 

joint and extends distally for 8 to 10 mm. It is usually separated from the next annular band, the 

A2 pulley, by a 1 to 3 mm gap through which the synovial sheath bulges during finger flexion. 

The Al pulley is attached mostly to the underlying volar plate, but its distal 1/3 is attached to the 

proximal phalanx. The A2 pulley is attached wholly to the proximal phalanx and begins about 

5 mm distal to the metacarpo-phalangeal joint line. This second pulley is 18 to 20 mm long. 

Operative procedure 

Detach the two slips of Flexor superficialis tendon of the middle finger, separate the two slips 

by dividing the tendinous chiasma and pull out the tendon in the proximal palm (Fig.48 a-d) as 

described in the previous operation. Split each half of the superficialis tendon into two slips in 

order to obtain four tendon slips in all. 

Exposure of the pulleys: Make an incision across the palm, parallel to and a few millimetres 

distal to the distal palmar crease ('heart line') and a line that connects it to the middle palmar 

crease ('head line') at its distal (radial) end (Fig. 48 e). Incise through the full thickness of the 

skin until the subcutaneous fat is exposed. Undermine the skin in this plane for about 2 cm 
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distally (up to the proximal digital crease in the base of the finger) and for about lcm proximally. 

Keep the skin flaps retracted by four stay sutures on each side. Catch and crush the bleeders. 

Sometimes, one may have to ligate a vessel. The subcutaneous fatty layer of the palm is exposed 

now. 

Pick up the fatty layer and make a longitudinal incision centred over the metacarpal head, and 

extend it distally, exactly along the midline longitudinal axis of the digit, and proximally along 

the line of the flexor tendons of the digit, keeping in mind that the long flexor tendons fan out 

from the carpal tunnel to the base of the digit (Fig. 48 f). Reflect the fat flaps and keep them 

retracted. The flexor sheath is now exposed (Fig.48 g). Repeat the procedure for all the four 

fingers. You will see the synovial sheath ballooning out at the proximal end of the flex or sheath. 

Make a small nick in the synovial sheath just proximal to the Al pulley. Gently pass a small 

artery forceps with right-angled tip through the opening in the synovial sheath under the Al 

pulley and then under the A2 pulley for about 1 cm, superficial to the flexor tendons, turn the 

forceps so that the tip presents through the flexor sheath. Make a small transverse nick at this 

site. Now withdraw the forceps. 

Next, bring the appropriate tendon slip of Flexor superficialis to the distal palmar wound in 

which the pulley system of the finger is exposed. For this purpose, pass a small tunneller along 

the flexor tendons (or, lumbrical muscle if you have exposed it) from the distal to the proximal 

palmar wound, catch the end of the tendon slip and gently withdraw the tunneller along with the 

tendon slip. Repeat this for all the four fingers. 

Fixing the tendon slips to the pulleys: Start with the index finger. Take a 10 cm long 

monofilament, fine nylon (3/0 or 4/0) held by artery forceps at both ends and place it under the 

tendon slip in the proximal part of the wound. Catch the end of the tendon slip in the tip of right

angled artery forceps such that you can see a bit of the tendon beyond the tip of the forceps. Now 

pass the forceps under the A 1 pulley and under the first 1 cm of the A2 pulley, superficial to the 

flexor tendons, and bring out the tip of the artery forceps through the transverse nick made earlier 

in the A2 pulley. Pick up the end of the tendon slip from the tip of the artery forceps with 

Adson's duramater forceps and gently withdraw the right-angled artery forceps while at the same 

time pulling the tendon slip out through the incision in the A2 pulley. Now fold the tendon slip 

back in front of the A2 and the Al pulleys. You have now created a "lasso" in which the Al and 

part of the A2 pulleys are caught. Pull on the end of the tendon slip proximally and the finger 

will flex at the MCP joint because of the attachment of the pulleys to the proximal phalanx. Pull 

enough to flex this joint by about 30° in the case of the index and middle fingers, 40° for the ring 

fingers and 50° for the little finger. Now tie the nylon suture that you had placed earlier under 

each slip of the superficialis tendon taking care to include in the knot the folded back part of the 
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slip (Fig. 48h). Confirm that the MCP joint is flexed to the required degree. Place a gauze pad 

against the dorsum of the finger to keep the MCP joint flexed and thus relieve the tension while 

you repeat the procedure with tendon slips for the other fingers. 

Fig. 48: Flexor superficialis transfer - pulley insertion (also called 'lasso' procedure) 

a -Skin incision to expose 
Fl. superficialis (FDS) tendon 
near its insertion 

c - Near slip of FDS tendon divided and the other 
slip brought into view by pulling on the freed slip; 
profundus tendon retracted out of the way with a 
blunt hook 

b- FDS tendon (arrow) exposed 

d - FDS tendon delivered in proximal 
palm, just distal to carpal tunnel 

-
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e- Incision in palm to expose 
flexor pulleys 

Fig. 48 (continued) 

f- Incisions in sub
cutaneous fatty layer 

h- Method of pulley insertion 
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g- Exposing flexor pulley (fibrous 
flexor sheath) by retracting the edges 
of incision in fat layer 

i -Position of post-operative immobilization, keeping wrist straight 
and MCP joints flexed, leaving IP joints free to move 
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Confirming the tension of suturing: Once you have sutured all the tendon slips for all four 

fingers, raise the hand and confirm the tension by the observing resting position of the MCP 

joints. Index, middle, ring and little fingers should have MCP flexion of about 30 °, 30°, 40° and 

50° respectively. On extending the wrist proximal phalanges of all fingers should flex equally 

at their MCP joints. 

Next, excise the redundant portion of each tendon slip about 2 mm from the nylon suture. 

Release the tourniquet and establish haemostasis. Keep the MCP joints of the fingers flexed till 

immobilization is completed, in order to relieve tension on the nylon sutures. 

Bandaging and immobilization: Close the distal palmar wound in two layers, approximating the 

fatty layers with two or three fine silk sutures and close the skin wounds by edge to edge 

approximation using 40 gauge S.S. wire or fine nylon or silk. The dressing and bandaging 

technique is the same as for the previous procedure. Next, the limb is immobilized in a POP cast 

extending from below the elbow to just up to the PIP joints taking care to maintain the distal 

transverse metacarpal arch and holding the MCP joints in 70° flexion. The IP joints are left free 

to move and the patient is encouraged to flex and extend them actively as soon after the operation 

as possible (Fig. 48 i). Usually, by 24 hours after the operation, the patient can perform these 

finger movements painlessly. This is very important to prevent any adhesions between tendons 

within the flexor apparatus. Only active movements are encouraged and the range of flexion is 

left to the patient, pain being the best guide. 

Post-operative management until removal of the plaster cast and sutures three weeks after surgery 

is the same as for the previous procedure. Thereafter, training of the transferred muscle is 

started. 

Post-operative training: 

After suture removal, a plaster of Paris (POP) slab is given to keep the wrist in the neutral 

position and the MCP joints flexed by 55 °. 

First week: The POP slab is removed at the time of exercises. Flexion-extension exercises of 

all joints are started, taking care, not to extend the metacarpophalangeal joints beyond 55 ° of 

flexion, together with isolation exercises of the transfer (as already described under the previous 

operation). The routine of wax bath, oil massage etc., is continued. The POP slab is worn during 

the rest of the time. 

Second week: The regimen is similar to that in the previous week, except that the isolation of the 

transfer and its action is well established by this time. By the end of the second week the patient 

may wonder why he should stay in hospital. However, the tendon suture will not have as yet 



104 Essential Surgery in Leprosy 

resulted in a strong union and hence the need for graded exercises and protection. The patient 

is allowed and encouraged to perform exercises with the wrist and the forearm in different 

positions. 

Third week: The POP slab is changed now to one that would restrict the MCP extension by only 

30° and hold the wrist in 30° dorsiflexion. Exercises are continued as above and purposive 

exercises are started using rubber balls etc. 

Fourth week: The same regimen is followed except that the patient is now encouraged to use his 

hand out of the POP slab, in activities of daily living like eating etc. After four weeks, the patient 

can return home and attend the out-patient clinic periodically. The patient should not lift weights 

or perform heavy manual work for another two months. 

3. Capsulorrhaphy and flexor pulley advancement 

In this operation, hyperextension at the MCP joints which occurs because of extensor dominance 

(in the absence of balancing intrinsic muscles) is prevented by shortening the anterior capsule 

of these joints. In addition, the leverage of the flexors at these joints is enhanced. This is done 

by excising the proximal part of the flexor pulley system so that the flexor tendons fall away 

from the joint and their moment arms, and thus their leverage, at the joint is increased. 

Indication 

While this can be done in any hand with paralytic claw finger deformity, it is particularly 

indicated in hands with claw deformity of only one or two fingers due to ulnar nerve paralysis. 

This procedure may also be done in cases where, for any reason, it is felt that tendon transfer is 

unlikely to succeed because of anticipated difficulties in post-operative re-education. 

Operative procedure 

Incision: Make a transverse incision along the distal transverse palmar crease which overlies the 

MCP joints. The incision starts in front of the medial border of the palm and extends up to the 

line of web between the middle and ring fingers if you are correcting only the ring and little 

fingers. The incision is extended up to the radial margin of the palm for correcting all the four 

fingers (Fig. 49 a). The incision is made through full skin thickness until superficial fat is 

exposed. 

Reflection of flaps: Undermine to raise skin flaps on either side of their incision, for 1 cm 

proximally and 2 cm distally. You may find small blood vessels at the level of the web between 

the fingers; crush, ligate and cut them. Retract the skin flaps using four stay sutures. 
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Alternatively, you can use one longitudinal incision, for each finger, extending from the mid

point of the promixal digital crease at the base of the finger, proximally for about 5 cm along the 

line of the long flexor tendon. In this case, the incision is deepened until the flexor sheath is 

exposed. 

Exposure of flexor apparatus: You will now see soft adipose tissue overlying the tendons. Pick 

up and incise this layer longitudinally along the line of the flexor tendons as described in the 

previous procedure (Fig. 49 b ). There are no blood vessels in this plane. Reflect and retract the 

fat flaps and you have now exposed the flexor tendons in their sheath and the Al and A2 fibrous 

flexor pulleys (Fig. 49 c ). 

Pulley advancement: At about the level of the neck of the metacarpal, pick up the synovial sheath 

while flexing the finger and make a small incision in it. Retract the tissues on either side of the 

tendon. This tissue will contain, and you may be able to see, the neurovascular bundle which has 

to be carefully protected. 

Now, using sharp pointed scissors, make two longitudinal cuts in the fibrous flexor sheath, along 

the two sides of the flexor tendon, cutting the Al pulley throughout its length and the proximal 

part of the A2 pulley, for a distance of about 10 mm, almost up to the level of the proximal 

digital crease. Lift the flap thus raised from the flexor sheath and excise it. You have now 

advanced the pulley. Bend the MCP joint and see how the flexor tendons fall away from it and 

bow string across the joint (Fig. 49 h). This increases their leverage at this joint and the flexing 

force moment of the long flexor tendons is thus increased at this (MCP) joint. 

Capsulorrhaphy: Next, retract the flexor tendons to one side and you will see exposed in front 

of you the anterior capsule of the metacarpophalangealjoint. You are now going to shorten the 

joint capsule so that there is 20°-30° flexion contracture at this joint; at the same time you are 

also going to keep the little finger adducted in order to correct any ulnar deviation and prevent 

any ulnar deviation of the fingers in the future. If the ring finger also shows ulnar deviation pre

operatively then this will also be corrected. Many methods of shortening the anterior capsule 

have been described in the literature. The following description is of one of them. 

Make a broad U-shaped incision in the joint capsule with the horizontal limb of the U being 

proximal and the two limbs extending equally on either side distally, up to the base of the 

proximal phalanx of the finger (Fig. 49 d). Now pull on this distally based capsular flap and you 
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will find the finger flexing at the MCP joint, in the neutral plane without radial or ulnar 

deviation. For the MCP joint to flex by about 30° you will find that about 3 mm of capsular 

shortening is required. Now excise that much of the free edge of the capsule or flap (Fig. 49 e-h). 

For the little finger the excision should be oblique, including a little more of the capsular flap on 

the lateral side, i.e., towards the ring finger, where the excised strip is 1 to 2 mm wider than on 

the medial (ulnar) side. 

Fig. 49: Capsulorrhaphy and pulley advancement 

a- Incision in palm b- Incisions in subcutaneous 
fatty layer 

d- Anterior (volar) capsule exposed after 
excision of pulley (pulley advancement) 
and retracting flexor tendons out of the way. 
The heavy line shows the incision on anterior 
capsule to raise a distally based flap. 

e 

c- Exposing flexor pulley (fibrous 
flexor sheath) 

f 

e - f Distally based flap raised in the volar 
(anterior) capsule and shortened. 
Interrupted line indicates the extent of 
shortening. 
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g - Shortened flap sutured back to 
keep MCPjoint in 30° flexion. 

h - Note bow stringing offlexor 
tendons because of pulley 
advancement and MCP joint 
flexion. 

i - Post-operative 
immobilization in 
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plaster slabs to keep MCP 
joints flexed leaving IP joints 
free to move. 

After checking that the excision has been adequate, rejoin the capsule using two sutures on either 

side, and a central suture which should be a transverse mattress suture. The central suture may 

not be needed when the capsular flap is very narrow. Once the joint capsule of a finger has been 

thus shortened, maintain flexion of the MCP joint of that finger (by about 45 degrees) by 

propping up the proximal phalanx with a gauze roll while you are dealing with the other fingers. 

Fine monofilament nylon (3/0) and small stout curved (preferably 3/4 circle) cutting needles are 

required for capsular suturing. 

Release the tourniquet, lift the hand up and maintain pressure on the wound with a wet gauze 

pack or pad for five minutes. After five minutes, remove the pad, retract the wound edges and 

look for any bleeders. Usually there are no bleeders, but if any are found, ligate them. 

Now close the wound in two layers, the fatty layer with two or three very fine silk or nylon and 

the skin with 40 gauge S.S. wire or fine nylon or silk. 

Bandaging and immobilization 

The hand is now cleaned, gauze strips are placed around the base of each finger without undue 

folds. The wrist and forearm, up to the junction of upper and middle thirds, is covered in thin 

gauze strips and bandage. A POP slab, six layers thick, is applied over the palmar aspect of the 

hand and forearm with a slit on one side for the thumb to move freely. The slab should extend 

distally up to the junction of middle and distal thirds of the proximal phalanges, which is 
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approximately 1 cm from the PIP joint line. This slab is now maintained in position by a few 

layers of POP bandage. Alternatively, you can give two slabs, an anterior and a posterior one. 

The wrist is kept straight and the MCP joints are kept flexed by about 70°. The proximal and 

distal interphalangeal joints are not included in the POP cast or slabs, so that they can be flexed 

and extended freely (Fig. 49 i). The POP slab and the cast over the knuckles are so moulded that 

the hand remains cupped and the distal transverse metacarpal arch is not flattened during the 

period of immobilization. The plaster cast is maintained for three weeks. 

Post-operative management 

Elevation: The hand is kept elevated for 72 hours and longer as described for the previous 

procedures. 

Post-operative sedation: Paracetamol and Diazepam are adequate for analgesia and sedation, 

and post-operative sedation is usually required for not more than three days. 

Antibiotics: Routine antibiotic cover is not required. 

Finger Mobilization: It is very important that from the second post-operative day onwards the 

patient starts flexing and extending the interphalangeal joints of the fingers actively. This 

exercise of closing and opening the fingers must be done constantly in order to prevent adhesions 

and to retain finger mobility. Otherwise the flexor tendons may become adherent to the capsule 

causing flexion contracture of the finger. Elbow and shoulder exercises are also started at the 

same time. 

Removal of plaster cast and post-operative exercises 

The plaster cast is removed three weeks after surgery, and the skin sutures are removed. A 

removable posterior slab is now given to keep the wrist in neutral position and the MCP joints 

in 70 ° flexion. This is maintained for one week. The slab is removed periodically during 

daytime and with the therapist holding the MCP joints in 70° flexion, extension exercises at the 

IP joints and flexion exercises at the MCP joints are started. The aim is to achieve full flexion 

of the fingers and extension of the IP joints keeping the MCP joints actively flexed. 

In the second week after removal of the plaster, a new plaster slab is made to keep the MCP 

joints flexed by 50°. The same exercises are continued. 

In the third week another plaster slab is made which this time immobilizes the MCP joints at only 

30 ° flexion. This means that active MCP joint movements of full flexion and extension up to 

150° (30° short of a full 180° extension) are allowed and encouraged. 
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From the fourth week onwards a small POP cast to keep only the MCP joints in 30° flexion is 

given and the patient starts using his hand for daily living activities. 

Functional exercises 

Different types of grasp exercises are started from the sixth post-operative week (third week of 

exercises). These are: grasping and playing with a rubber ball, grasping a glass of water, using 

printing blocks - the blocks are formed in such a way that the hand has got to assume the 

'intrinsic' position, i.e., IP joints extended and MCP joints flexed by 70° while using the block. 

The small POP slab for restricting full extension of the MCP joints by 30° is continued for a total 

period of ten weeks from the time of operation. This is to ensure consolidation of capsular 

shortening and that the 30° flexion contracture is maintained. The patient is discharged from the 

hospital three to four weeks after suture removal and is advised to attend for follow-up, once 

fortnightly during the first month and then once a month for six months. The patient should not 

lift any heavy weights, not use the hand for heavy work for three months after removal of the 

plaster and must totally avoid the habit of forced extension of the fingers. Most patients are able 

to achieve nearly straight fingers in open hand position by three months after the operation. 

4. Extensor diversion graft operation 

In this procedure, some of the force in the digital long extensor tendon is diverted to the volar 

(anterior or flexor) aspect of the MCP joint and returned to the extensor expansion distally by 

means of a tendon graft or fascia lata graft. The claw-finger deformity is abolished by stabilizing 

the MCP joint in this manner. However, although it corrects claw deformity well, it does not add 

power to the finger and the proximal phalanx is flexed only by flexing the IP joints. And so the 

fingers still remain weak and full "intrinsic position" (full flexion at MCP joint and full extension 

at IP joints) is not restored after this operation. The procedure is particularly useful for cosmetic 

correction of clawing of one or two fingers, but it can be used for correcting all the four fingers 

in patients in whom difficulties in post-operative re-education are anticipated. 

Pre-operative assessment 

Pre-operative assessments are the same as for the other procedures. 

Anaesthesia and tourniquet 

Axillary block and upper arm tourniquet are quite helpful. However, the procedure can be 

carried out equally well under local infiltration anaesthesia of incision sites with plain 1 % 

lidocaine, without adrenaline and without a tourniquet. 
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Operative procedure 

If sufficient length (12 cm) of Palmaris longus tendon is available, that may be used as free graft. 

If not, similar length of fascia lata from the thigh may be used instead, as a free graft. 

Removal of Palmaris longus tendon (Fig. 50): Make a small (1 cm) transverse incision over the 

middle of the front of the lower forearm about 5 mm above the distal wrist crease. Deepen the 

incision, identify and isolate the distal end of palmaris longus tendon as it starts spreading, hold 

it with an artery forceps and divide the tendon just distal to the forceps. Lifting the proximal skin 

edge and using blunt pointed small scissors, clear the tendon of its soft tissue attachments. Pull 

on the tendon and locate by feeling proximally the place where the tendon joins the belly of the 

muscle. Through a small skin incision at this site, expose the myotendinous junction, pass a 

haemostat or a finger under the muscle, remove the artery forceps at the distal end of the tendon 

and pull out the tendon using a steady force. Divide it at the myotendinous junction, remove it 

as a free graft and keep it wrapped in wet gauze soaked in sterile normal saline for later use. 

Close the skin wounds with a couple of interrupted stitches. 

Fig. 50: Removing Palmaris longus tendon as free graft 

a. Skin incisions 

b. Tendon divided distally and pulled out through proximal incision 

Removal of Fascia lat a graft: If it is decided to use fascia lata graft (instead of Palmaris tendon), 

proceed as follows. Make a (3 cm) transverse incision on the lateral aspect of the thigh, about 

a hand's breadth above the femoral condyle, and deepen it to expose the glistening fibres of 

iliotibial tract. Make two longitudinal incisions, 1 cm apart if you are correcting two fingers and 
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2 cm apart if you are correcting four fingers, on the iliotibial tract, and extend them proximally 

by running a slightly open, blunt pointed, pair of long handled straight scissors for about 8 cm. 

Make another transverse incision on the thigh, 8 cm proximal to and in the same line as the first 

incision and expose the iliotibial tract. Identify the longitudinal cuts made in the iliotibial tract 

and, using a No. 11 blade knife, make a transverse cut connecting the two longitudinal cuts. 

Withdraw the strip of iliotibial tract, thus isolated, through the lower (first incision), divide it as 

far distally as possible, and keep it wrapped up in wet gauze soaked in sterile normal saline for 

use as free graft. 

Close the skin wounds with interrupted sutures. 

As an alternative you can use one long longitudinal incision on the lateral aspect of the thigh, 

expose the iliotibial tract and remove under vision a strip (8 cm x 2 cm) of the same for use as 

free graft. 

Exposure of lateral band: The lateral band (lumbrical-interosseous tendon) of the extensor 

expansion of the finger is exposed on the radial side of the finger ( on the ulnar side for the index 

finger) through a dorsilateral incision over the proximal part of the proximal phalanx of each 

finger (Fig. 51a). The incision is deepened to expose the extensor expansion and its thickened 

free margin which is the lateral band constituted by the lumbrical-interosseous tendons (Fig. 

51b). 

Exposure of the extensor tendons: Make a longitudinal incision (about 2 cm long) over the 

dorsum of the hand, along the fourth finger) metacarpal for correction ofring and little fingers. 

Make another similar incision along the third (middle finger) metacarpal if you are correcting 

middle finger and index also. The incisions should extend up to the neck of the metacarpal (Fig. 

51a). 

Deepen the incision, ligate and divide any large vein crossing the incision and expose the long 

extensor tendon of the ring finger for correction of ring and little fingers. Similarly, expose the 

common extensor tendons of the middle finger and index finger if you are correcting them also. 

Preparation of the graft: Take out the graft, clean it of fat or muscle tissue. In the case of 

palmaris tendon, divide it into two bits ( each bit should be at least 6 cm long), to give you one 

bit for each finger. If you are correcting four fingers, divide each bit longitudinally into two 

pieces, so that you have four pieces in all, one for each finger. In the case of fascia lata graft, 

divide it longitudinally into two or four pieces, so that you have one strip of the graft for each 

finger, each strip about 5 mm wide and 7 to 8 cm long. 
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Tunnelling and placing the graft: Keeping the MCP joint of the finger flexed by about 70°, pass 

a small or medium size Andersen type of tunneller, from the proximal phalanx horizontally along 

the lateral band and lumbrical canal, aiming at the gap between the necks of the metacarpal 

bones, such that the tunneller passes through this gap volar (anterior) to the deep transverse 

metacarpal ligament, and emerges in the incision on the dorsum of the hand (Fig. 51 c ). 

Grasp one end of the free graft with the tunneller, put a small Allis forceps or artery forceps on 

the other end, and pull the graft through by withdrawing the tunneller slowly, and then put a 

small Allis forceps or artery forceps on this end of the graft. The graft is thus laid in a track 

extending from the dorsum of the hand, along the volar aspect of the MCP joint (and anterior to 

the deep transverse metacarpal ligament), to the dorsum of the finger. 

The passage of the tunneller will be smooth if it is going along the right track, i.e., along the 

lumbrical tendon and volar to the deep transverse metacarpal ligament. If you meet with 

obstruction, it indicates that it is not in the right track. Withdraw the tunneller, and pass it again. 

The only site where you will meet with some resistance is at the neck of the metacarpal, because 

of the rather tough interosseous fascia which covers the interossei dorsally. This fascia will give 

way with steady pressure. 

0 

a- Skin incisions over fingers and 
dorsum of the hand. 

Fig. 51: Extensor diversion graft operation 

b-Exposure of extensor expansion and its 
free edge (lateral band). 

c- Course of tunneller from finger to dorsum 
between the necks of metacarpals, volar to the 
deep transverse metacarpal ligament. 
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d - Suturing distal end of tendon graft to 
lateral band 

E 

e - Disposition of the tendon graft after proximally 
fixing it to the extensor tendon (E) over the dorsum 
of the hand. Note the graft (G) runs volar to the deep transverse 
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f - Post-operative immobilization in plaster 
slabs keeping wrist in some dorstlexion and 
fingers in "intrisic" position (MCP joints in 
flexion and IP joints straight) 

Suturing the graft: Suture the distal end of the graft to the lateral band and extensor expansion 

using fine monofilament nylon or 4/0 black silk (Fig. 51d). Keep the hand palm down and 

fingers straight while suturing. Use small, slender, curved 6 or 9 mm cutting needle (or 

atraumatic needle with suture) for tendon suture. Take a bit of the graft, and then of the lateral 

band and then of the central part of the extensor expansion tendon and then tie the knot, so that 

the graft is buried in the extensor expansion. Take care not to pierce deep to the to the extensor 

expansion and injure the periosteum, since that will cause the expansion to adhere to the 

proximal phalanx. Three sutures will be adequate to fix the graft with the lateral band and 

extensor expansion. Fix the distal end of the graft in this manner in all the fingers you are 

correcting. Then close the incisions on the proximal phalanges with interrupted or continuous 

interlocked stitches. 

The next step in the operation is to attach the proximal end of each graft to the corresponding 

digital extensor tendon, in the dorsum of the hand. During this procedure, keep the hand palm 

down, with wrist in mild (15° to 20°) extension, MCP joints held in some flexion (about 30° 

flexion) by means of a bandage roll under the palm and hold the fingers straight. Using a blunt 

skin hook or a stout silk stay stitch (size 0), let your assistant hold the common extensor tendon 

of the digit pulled distally (towards the fingers) by about 5 to 7 mm. Make a slit in the extensor 

tendon (using a No. 11 blade or No. 15 blade knife), pass the proximal end of the graft through 
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the slit and hold it tight. It is most important that the graft is held tight during this step. In this 

position, suture the graft to the extensor tendon, using three interrupted stitches (Fig. Sle). For 

correcting the little finger, it is better to suture the graft to the ring finger tendon, since that 

avoids post-operative abduction deformity of this finger when the fingers are held straight. 

If you are correcting the index finger, suture the graft to the common extensor tendon of the 

index and not to the tendon of the Extensor indicis proprius which may be needed for correction 

of the thumb. 

Assessing adequacy of diversion: Adequacy of extensor diversion is best assessed on the table, 

by observing the resting posture of the fingers and then asking the patient to lift the fingers very 

slowly and observing how the fingers move. If diversion of the extensor force is optimal, the 

resting posture of the hand will be very similar to that of the normal hand, viz. MCP joints in 

about 40°-45° flexion and the fingers mildly flexed (30°-40°) at the proximal IP joints. 

Excessive MCP joint flexion and less PIP joint flexion indicate excessive diversion 

(overcorrection). On the contrary, less MCP joint flexion and greater PIP joint flexion indicate 

inadequate diversion (undercorrection). Next, assess adequacy of diversion by asking the patient 

to lift the fingers (straighten them) very slowly. First make sure and satisfy yourself that the 

patient has fully understood what he is expected to do, and then ask the patient to lift the fingers 

very slowly. If diversion is optimal, the fingers will straighten without the MCP going into 

flexion or hyper-extension. If there has been excessive diversion ( overcorrection), the MCP joint 

will go into flexion as the finger straightens. If there has been inadequate diversion 

(undercorrection), the MCP joint will start extending even before the finger becomes straight. 

Overcorrection is corrected by detaching the graft from the extensor tendon on the dorsum, and 

reattaching it to the same but with less distal pulling of the extensor tendon than before. 

Undercorrection is corrected by similarly detaching the graft from the extensor tendon and re

attaching it to the same, but with a little more distal pulling of the extensor tendon than before. 

After satisfying oneself that optimal extensor diversion has been achieved, close the incision on 

the dorsum of the hand. 

Dressing and immobilization 

Put a few pieces of dry gauze in between the fingers and over the dorsum of the hand and wrap 

up the hand and fingers (leaving the thumb free) with gauze pieces. From now on and until the 

dressing is completed, the forearm is held vertically up, and the hand is held with wrist in 30° 

extension, MCP joints in about 70° flexion, and IP joints straight. Cover the forearm and hand 

with a few turns of cotton bandage, leaving the thumb out and exposing only the tips of fingers. 

Next, put a thin layer of cotton wool and retain it with a few turns of wet cotton bandage. 

Prepare two POP slabs ( each 10 cm wide, six layers thick and about 4 5 cm or 18 inches long) and 
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use one as a dorsal slab and the other as a ventral slab. The slabs are applied such that the hand 

is held in the position described above (wrist extended by 30°, MCP joints flexed by 70° and IP 

joints straight) and retained by a few turns of wet cotton bandage (Fig. 5lf). The thumb is left 

free to move. 

Immediate post-operative care 

The hand is kept elevated for 72 hours using a drip stand or some other device. Subsequently 

it is held above heart level by a high sling. The patient is instructed not to hang the hand down 

for the first 20 days. 

Some mild analgesic or sedative may be required for one or two days. No other medication 

should be needed. The slabs are removed after two weeks and the stitches are removed. The 

slabs are again replaced and retained for one more week. The patient will be carrying out 

shoulder and elbow exercises from the second day of the operation. 

Late post-operative care 

As mentioned earlier, no special re-education exercises are needed. All the same, routine 

physiotherapy by way of wax bath, massage and exercises will be required for mobilizing the 

wrist and finger joints. Further, cylindrical splinting and night splints will be required for a while 

to protect the tendon suture sites until the union consolidates. 

First week: After wax bath, the therapist will gently massage the hand and fingers and mobilize 

the wrist, taking care not to extend the fingers at the MCP joint or flex them at the IP joints. 

Cylindrical finger splints are then applied and the POP slabs are changed to hold the wrist in 

neutral position and the MCP joint in 70° flexion. 

Second week: In addition to wax bath and wrist mobilization as before, the therapist will gently 

and gradually mobilize the MCP and IP joints of the fingers, by gentle passive flexion-extension 

exercises, increasing the amount of flexion and extension progressively. The POP slabs are 

changed to hold the wrist in neutral position, the MCP joint in 40° flexion, and IP joints straight. 

Third week: The POP slabs are discarded from this week onwards. Wax bath and exercises 

continue. Fingers are given gutter splints. Active exercises to flex and extend MCP and PIP 

joints are started and progressively increased. Functional exercises are started by the end of this 

week. 
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Fourth week: Wax bath and exercises continue. Active exercises and functional exercises 

continue. Gutter splints are worn for shorter and shorter periods during day time, but are worn 

during the night for two more weeks. Daily supervision and instructions etc. are discontinued 

when full finger flexion and extension are restored. 

Right from the beginning, the patient is made to understand the MCP joints should never be 

forced into hyperextension. The patient is seen and the hand is evaluated subsequently once in 

three months for the next six months, and then once after six months. The patient is forbidden 

to do heavy work or lift heavy weights for three months after surgery. 
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CHAPTER XIII 

SURGERY FOR CORRECTION OF 
PARALYTIC CLAW THUMB DEFORMITIES 
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Ulnar nerve paralysis and combined paralysis of ulnar and median nerves occur commonly in 

leprosy patients and, since these nerves supply the small muscles of the thumb, paralytic 

deformities of the thumb are frequently seen in these patients. Combined paralysis of ulnar and 

median nerves results in paralysis of all the small muscles of the thumb, viz., Abductor pollicis 

brevis, Flexor pollicis brevis, Opponens pollicis and Adductor pollicis. This gives rise to the 

deformity of "claw thumb" and severe disability. When only the ulnar nerve is paralysed, the 

thumb is affected in a rather subtle manner. In this condition, the Adductor pollicis becomes 

paralysed giving rise to weakness of grip and early fatiguing of the thumb. Adduction of the 

thumb is, however, still carried out using the Extensor pollicis longus muscle. In about 60% of 

cases of ulnar paralysis, the Flexor pollicis brevis muscle is also paralysed. This weakens flexion 

of the proximal phalanx of the thumb leading to buckling of the thumb with extension at the 

metacarpophalangeal (MCP) joint. These conditions are corrected by suitable tendon transfer 

procedures. 

Evaluation of thumb 

Examine the thumb carefully noting its resting position, state of all the muscles moving the 

thumb and its three joints ( carpometacarpal (CMC) joint at the base, metacarpophalangeal (MCP) 

joint in the middle and the interphalangeal (IP) joint distally). Check the CMC joint for 

subluxation and contracture in the extended and externally rotated position. Check the MCP 

joint for arthritis and instability inflexion. Check the IP joint for contracture. Further, verify 

that the thumb web is adequate and not contracted. When you suspect any joint problem like 

subluxation or arthritis, radiographs must be taken to confirm the suspicion. When joint 

problems are present, or, when there is contracture of the thumb web or of the IP joint(> 30° 

fixed flexion), the patient should be referred to a specialist centre for treatment. 

Checking CMC joint: (i) Hold the metacarpal of the thumb with your hand and push and pull 

the thumb along its long axis. When the joint is normal it does not move up and down during 

this manoeuvre, but when the joint is subluxated, it does. 

(ii) Take hold of the thumb by its metacarpal, lift it off and across the palm as much as 

possible. If the terminal phalanx of the thumb cannot now face the base of the little or ring 

finger, it indicates that there is contracture of this joint in extension and external rotation. 

Checking MCP joint: (i) If there is swelling in the region of this joint, or, if on passively 

moving the joint you feel crepitus or elicit abnormal or excessive movement in any direction, it 

suggests arthritis of the joint. Radiographic examination is indicated. 
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(ii) Ask the patient to hold the thumb stiff while you push it back at the terminal phalanx. 

When there is instability, this joint buckles into a hyperextended position (the so-called Z 

deformity) during this manoeuvre (Fig.52). In many hands, the Z deformity (MCP joint 

extension) is present to a varying extent even while the thumb is at rest (indicating instability of 

MCP joint inflexion) and becomes even more pronounced when you do this test. 

Fig. 52: Checking for instability of MCP joint of thumb 

Checking IP joint: (i) For contracture: Take hold of the proximal phalanx of the thumb with one 

hand and the distal phalanx with the other hand and passively extend the distal phalanx as much 

as possible. The extent of extension at this joint varies in different ethnic groups, it being quite 

high among Asians and orientals. When the joint cannot be fully extended, measure the extent 

of flexion contracture with a goniometer and record the contracture angle. If there is flexion 

contracture of more than 30°, refer the patient to a specialist centre. 

(ii) For the state of the extensor: Do this test only when there is no flexion contracture. Steady 

the thumb by holding it by the metacarpal and the proximal phalanx, and ask the patient to lift 

the tip of the thumb. When the Extensor pollicis longus muscle is weak or its tendon damaged 

over the IP joint (and if there is no flexion contracture), the terminal phalanx cannot be lifted 

fully into the straight or the hyperextended position. Measure the extent of "extension lag" and 

record it as "assisted extension angle", or as "extension lag by so many degrees". 

Assessment of thumb web: Let the patient place the hand on the table, resting on its ulnar border 

and palm facing one side, and hold the hand steady. You take hold of the thumb by its 

metacarpal head, not by the proximal or distal phalanx, and move it passively off the plane of 

the palm and across it (i.e., abduct and make the thumb oppose) as much as possible, stretching 

the thumb web in the process (Fig. 53). Measure the angle between the shafts of the metacarpal 

bones of the thumb and the index. The measurement gives the passive abduction or thumb web 
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angle. Thumb web angle of less than 40° indicates thumb web contracture. Such patients should 

be referred to a specialist centre. Corrective surgery without correction of thumb web contracture 

is sure to fail. 

Fig. 53: Assessing thumb web contracture 
Note how the thumb is held by its metacarpal head 

Resting positions of thumb: Normally the thumb lies in a plane in front of the palm, its 

metacarpal diverging away from the palm by 15°-20° and the phalanges pointing forwards (i.e. 

MCP joint flexed by about 20°-25° and IP joint straight) (Fig. 54 a). When all the intrinsic 

muscles of the thumb are paralysed (as in combined paralysis of ulnar and median nerves), the 

thumb falls back and is more or less on the same plane as the palm, its metacarpal diverges more 

than normal, the MCP joint is more flexed than normal, and the IP joint is flexed by 50° or more. 

Thus the thumb lies hyperextended at its basal joint and flexed at the middle and distal joints, 

like the claw-finger. This is the 'paralytic claw-thumb' deformity, present when all the intrinsic 

muscles are paralysed (Fig. 54 c ). When there is only ulnar nerve paralysis and when the Flexor 

pollicis brevis muscle is completely paralysed, the thumb shows a characteristic resting posture 

in which the CMC joint position is normal, but the MCP joint is straight so that the proximal 

phalanx now lies in the same line as the metacarpal, or it is hyperextended, and the IP joint is 

flexed by 15°-30° (Fig. 54 b). 



120 

a- Normal hand 

General considerations 

Fig. 54: Resting postures of the thumb 

b - In ulnar palsy with paralysis 
of Fl. pollicis brevis 
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c - In combined paralysis of 
ulnar and median nerves 
claw-thumb deformity 

As mentioned above, this condition is present when all the small muscles of the thumb are 

paralysed. The thumb is unable to abduct (lift itself off the palm) because of paralysis of 

Abductor pollicis brevis and flex and rotate inwards while in abduction to face the fingers 

(oppose) because of paralysis of Opponens pollicis and Flexor pollicis brevis. 

Aim of surgery: The aim of surgery is to restore voluntary abduction-opposition of the thumb by 

transferring the tendon of a normal muscle. 

Case selection: Cases without complications like thumb web contracture, IP joint contracture of 

> 30°, arthritis of MCP joint, or arthritis or subluxation of CMC joint are selected for surgery. 

If any of these complications are present, refer the patient to a specialist centre. 

Procedure: In the procedure to be described, the tendon of Flexor digitorum superficialis from 

the ring finger is detached and re-routed to the thumb to function as its abductor and opponens. 

Many techniques of re-routing this tendon and fixing it in the thumb are available, of which one, 

using the ulnar canal for pulley, is described below. 

Pre-operative mangement: The pre-operative management, anaesthesia and tourniquet are the 

same as for the operations described for correction of claw fingers. 

Pre-operative exercises and therapy are the same as described for flexor superficialis transfer to 

fingers. Assisted thumb exercises must be given to mobilize joints and strengthen the muscles. 
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Contra-indications: Thumb web contracture, flexion contracture of the IP joint, arthritis ofMCP 

joint, carpometacarpal joint instability and the non-availability of the Flexor superficialis of the 

ring finger because of weakness of the Flexor profundus muscle are contra-indications and the 

patient should be referred to a specialist hospital. There is one other condition you should look 

for and that is medial dislocation of the Extensor pollicis longus. In long-standing ulnar-median 

nerve paralysis, the key pinch, by which objects are held between the adjacent sides of thumb and 

index, is constantly used. This, in course of time, leads to medial dislocation of the Extensor 

pollicis longus tendon at the level of the wrist. Correction of this secondary deformity is 

essential, not only to correct the dislocation but also to erase from the patient's mind this acquired 

adaptive adduction function of the long extensor. If this is not corrected, the patient will persist 

with the same old motor pattern for key pinch and by his thus resisting the newly restored 

opposition, the results of corrective surgery are vitiated. Therefore, when such a condition is 

present, the operation of restoration of opposition should always be combined with a simple 

procedure (see page 126) to correct this secondary condition. 

TRANSFER OF FLEXOR SUPERFICIALIS OF RING FINGER TO THE THUMB 

Detachment and withdrawal of superficialis tendon in the forearm: The Flexor superficialis 

tendon (its distal two tendon slips) is removed from its distal insertion in the finger and its 

interconnections are severed by the technique described in the previous chapter (Figs. 55 a, b & 

c). Now you have to withdraw this tendon in the lower forearm. Make a small transverse 

incision 1.5 cm long, 3 cm proximal to the distal wrist crease and just radial to the Flexor carpi 

ulnaris tendon (Fig. 55 d). The tendon of Flexor superficialis is easily identified here as it lies 

superficial and ulnar to the other flexor tendons. Confirm this by pulling on the distal tendon 

slips of superficialis which you have already liberated. Pick up the ring finger superficialis 

tendon through the forearm incision, sliding a curved artery forceps under it, and pull on it. 

Frequently, the flexor tendon of the little finger will appear along it, and when withdrawing the 

ring finger tendon the little finger may also start to flex. Separate the two tendons for easy 

withdrawal of the ring finger tendon. If you still cannot easily and freely withdraw the ring 

finger tendon, make an incision in the middle of the palm to divide any interconnections between 

these two tendons. Having withdrawn the superficialis tendon of the ring finger in the forearm 

(Fig. 55 e), keep the tendon wrapped in a wet gauze or pad. 

Tunnelling into the palm through the ulnar nerve canal: Locate the site of the pisiform bone by 

palpating for it at the base of the hypothenar eminence. Make a transverse incision, 1 cm long, 

about 1 cm distal to the pisiform starting in the same line as the pisiform and extending laterally 

(Fig. 55 d). Incise the skin to expose the small fat globules that are typical of the palm. Deepen 

the incision and you will expose the large fat globules indicating you have exposed the ulnar 

nerve canal. Next, take the small straight Andersen's tendon tunneller and slide it first to gain 
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a slightly deeper level and then longitudinally through the ulnar nerve canal (Guyon's canal) that 

lies radial to the pisiform, and towards the incision in the forearm till the tunneller emerges from 

it (Fig. 55 f). Take care that you slide the tunneller and not force it through to create an artificial 

canal. Catch the ends of both tendon slips of the Flexor superficialis and gently withdraw the 

tunneller with the tendon through the ulnar canal and thus bring the superficialis tendon into the 

palm. 

Tunnelling to bring the tendon to the thumb: Two incisions are needed for this purpose. 

(a) The first is an oblique transverse incision about 1 cm long over the anterolateral aspect at 

the level of the neck of the first metacarpal, along a skin crease (Fig. 55 d). After incising 

the skin and the deep fascia, retract the wound edges with single hook retractors and expose 

the pale white tendon of the abductor pollicis brevis. 

(b) The other incision is longitudinal on the medial (ulnar) side of the MCP joint of the thumb 

and neck of the first metacarpal and is about 2 cm long (55 h). It should extend distally to 

just beyond the level of the MCP joint. Incise the skin and the deep fascia and dissect 

through some fibres coming from the adductor and going to the extensor expansion until 

you have exposed the capsule of the MCP joint. 

Thus you have exposed the short abductor tendon and the medial joint capsule of the MCP joint. 

Next, lift the proximal edge of the first incision over the front of the neck of the metacarpal and 

pass the small straight tunneller superficial to the short abductor tendon in the deep subcutaneous 

plane, across the thenar eminence, to emerge at the incision distal to pisiform (Fig. 55 g). The 

tunneller will encounter some resistance in mid-palm at the level of the thenar and mid-palmar 

creases where you have to pierce through the septa that connect the skin with palmar 

aponeurosis. Otherwise the passage of the instrument must be smooth and without any 

resistance. Catch the ends of both tendon slips with the tunneller and withdraw the tunneller and 

the tendon together, slowly across the palm. Next, pass the tunneller through the second incision 

on the medial (ulnar) aspect of the MCP joint, tunnel deep to the Extensor pollicis longus tendon 

to emerge at the incision at the level of the neck of the metacarpal (Fig. 55 h), grasp the ends of 

both slips of the superficialis tendon and gradually withdraw the tunneller and the tendon 

together and thus bring the motor tendon to the medial side of the MCP joint of the thumb. Here 

you have to use the curved tunneller. Pull on the tendon distally and check that there is no 

puckering of the skin anywhere. 
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Fig. 55: Opponensplasty by FI. superficialis transfer to thumb 
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f- Tunnelling along ulnar canal (Guyon's canal) 

h- FDS tendon brought to ulnar side of 
MCP joint of thumb 

Suturing of the transfer 
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g- Tunnelling across thenar eminence 

i- One method of post-operative positioning of 
thumb (suturing nails of thumb and little finger 
over a thick palmar gauze roll) 

The position of the thumb while tendon suturing is done is 80% of abduction and 80% of internal 

rotation of the thumb, keeping the wrist neutral so that the thumb nail is almost parallel with the 

palm. The position of the thumb can be easily maintained by using a sterile wooden block or 

gauze roll placed in the thumb web. The two tendon slips of the transferred flexor superficialis 

are now sutured to the joint capsule, including in the suture any fibres of the paralysed Adductor 

pollicis you may see. 

Tension while suturing the tendon: Use fine 4/0 monofilament nylon for suturing the tendon. 

First, pull on both tendon slips, then relax, again pull just a little to take in the slack and then pull 

another 1 cm. Place your first suture and tie it. Release the thumb from the wooden block you 

might have used to maintain this position and (with the wrist neutral) now raise the hand from 

the table and inspect the position of the thumb. The thumb should remain in 80% abduction

rotation. If it does not, then you have to remove the stitch and readjust the tension. Once the 

tension is correct, place two further sutures more distally. 
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Now release the tourniquet and close all skin incisions after ensuring haemostasis. 

Bandaging and immobilization: After skin closure, dressing and bandaging is done as usual 

followed by immobilization in a POP cast, with the wrist in the neutral position, the thumb in full 

abduction and rotation, its MCP joint in 30 degrees of flexion and the IP joint in full extension. 

The plaster cast should extend from below the elbow to the middle of the palm. The sutured 

incision on the ring finger is dressed and bandaged. Alternatively, the nails of the thumb and 

little finger are stitched together with SS wire, over a bulky palmar gauze roll (Fig. 55 i). That 

will maintain the thumb in the required position of abduction and opposition. After suitably 

padding, a long posterior slab extending from below the elbow to the finger tips is applied and 

the hand is kept completely covered with a boxing glove type of bandage. 

Alternative method of tendon fixation 

There is an alternative method of fixing the slips of superficialis tendon. Surgeons who use the 

alternative method consider that simultaneous transfer of one half of Flexor pollicis longus 

mentioned later in this chapter is not necessary as a routine procedure and that it should be 

reserved for special cases with marked instability of the MCP joint. 

Fig. 56: Alternative method of distal fixation of FDS tendon (two-tail transfer) 

Operative procedure 

The procedure is the same up to bringing out the two slips of superficialis tendon, at the level of 

the neck of the first metacarpal. Besides the incision to expose the medial capsule of the MCP 

joint, another longitudinal dorsal incision is made over the distal part of the proximal phalanx 

of the thumb through which the tendon of Extensor pollicis longus is exposed. One slip is 

brought to the medial capsule (and the tendon of Adductor pollicis) as described earlier. A 

tunneller is passed subcutaneously from the proximal phalanx (through the incision just 

described) to emerge through the incision on the thumb at the level of the neck of the first 
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metacarpal. During this manoeuvre, the proximal phalanx of the thumb is kept fully flexed so 

that the tunneller passes well anterior to the transverse axis of the MCP joint. The tunneller 

grasps the other slip of the superficialis tendon and both (the tunneller and the tendon slip) are 

gently withdrawn. In this manner, the superficialis slip is brought to the dorsal aspect of the 

proximal phalanx along a course anterior to the MCP joint (Fig. 56). The thumb is positioned 

for tendon suturing as described earlier and, first, the slip going around the neck of the 

metacarpal is sutured to the medial capsule and Adductor pollicis tendon. Next, keeping the 

same position of the thumb and holding the terminal phalanx of the thumb in extension, the 

second slip of superficialis tendon is sutured to the Extensor pollicis longus tendon. This slip 

is held in slight positive tension while fixing it to the extensor tendon over the proximal phalanx. 

The post-operative programme is the same as for the previous procedure. 

Lateralisation of the Extensor pollicis longus (EPL) tendon at wrist 

Indication 

This is indicated in most cases of long standing ulnar-median paralysis of the thumb. You will 

notice the Extensor pollicis longus contracting during the key pinch pre-operatively with or 

without medial dislocation of the extensor tendon which indicates that this small procedure must 

be done together with the other procedures described above. 

Operative procedure 

Make an oblique incision, 2 cm long on the dorsum of the wrist across the line of the Extensor 

pollicis longus tendon. Deepen the incision to expose the Extensor retinaculum. Incise it 

lengthwise just distal to the wrist, the incision overlying the EPL tendon and opening out the 

fascial compartment in which the tendon lies. Flexing and extending the MCP and IP joints of 

the thumb will help identification ofthis tendon. Next, the tendon will be seen disappearing by 

the side of the Lister's tubercle into the forearm. Using scissors, divide the pulley overlying the 

tendon for 1 cm proximal to the wrist. Lift the tendon and shift it laterally (radialwards). If there 

is any resistance to its lying lateral to its original course, extend the incision over the retinaculum 

proximally for another 1.5 cm or more until the tendon rests easily laterally. Next, re-suture the 

flaps of the pulley you have incised with fine monofilament nylon mounted on a curved round

bodied needle in order to ensure that the tendon will not fall back to its old course in the groove 

by the side of Lister's tubercle on the distal end of the radius. Release the tourniquet, ensure 

hemostasis and close the skin wounds. 

Post-operative management 

Post-operative management for the first three weeks is the same as for other hand operations 

earlier described. The plaster and sutures are then removed, and physical therapy and re

education training of the transferred muscle, hand and the patient started. 
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The usual regimen of wax bath, oil massage and mobilization exercises of the other proximal 

joints is started. In addition, the re-training programme as described below is followed. 

Post-operative re-education 

First week: Pre-operatively, isolation exercises consisting of independent flexion of the PIP joint 

of the ring finger to contract the Flex or superficialis of that finger at will should have been taught 

to the patient. The patient is instructed to carry out these isolation exercises and you proceed as 

described in the post-operative management of the transfer of Flexor superficialis to the fingers. 

The patient will feel the tendon and muscle contracting. He will notice that when he attempts 

to flex the PIP joint of the ring finger, his thumb lifts up and rotates, i.e., abducts and opposes. 

At this stage, the patient must not extend the thumb, or use the EP L. During the first week this 

isolated action of transfer is reinforced until it is well established in different positions of the 

hand and wrist. It is important to see that the patient does abduction and not extension (taking 

thumb away from palm in the plane of the palm) during the attempted movement of opposition. 

The MCP and PIP joints are treated as described under the operation of transfer of one half of 

Flexor pollicis longus to Extensor pollicis longus. It must be stressed that the MCP joint should 

not be allowed to extend beyond 160 degrees and the IP joint is prevented from flexing beyond 

30° by splinting. 

Second week: The patient is asked to attempt a thumb-ring finger pulp-to-pulp pinch. This 

further facilitates isolated functioning of the transfer. After this is achieved, the patient should 

attempt thumb-index finger pulp-to-pulp pinch and by the end of the second week the thumb

index-middle finger (three finger) pulp-to-pulp pinch as tripod grasp, should be attempted. 

Third week: The same regimen is continued during the third week but, in addition, purposive 

movements are started. These include timed picking up of objects of various shapes and sizes 

from one dish and placing them in another, writing, drawing and other activities so that both the 

therapist and the patient can see the progress that is being achieved each day. It is important to 

check any tendency of the thumb towards tip flexion during the pinch-grasp. 

During the fourth week: The patient starts using his thumb in daily activities of living. He is 

sent home at the end of the fourth week and asked to report for follow-up training periodically 

when the establishment of isolation of transfer and its integration with other hand movements 

is reinforced. The patient should not use the hand and the thumb for heavy manual work for 

another two months. 



128 Essential Surgery in Leprosy 

TRANSFER OF ONE HALF OF THE FLEXOR POLLICIS LONGUS 

This is indicated as the procedure to be done along with the FDS transfer procedure described 

above, in all cases of ulnar-median nerve paralysis except when there is no buckling of the 

proximal phalanx when it is forced to resist extension. The procedure is carried out before doing 

the superficialis transfer, at the same session, thus restoring opposition of the thumb as well as 

stability of the proximal phalanx during resisted pinch grasp. The aim is to restore stability to the 

MCP-IP joint system of the thumb by stabilizing the IP joint, thus balancing the forces and 

preventing MCP joint hyperextension. 

Indications - These are: 

(i) subjective functional deficit of the thumb, 

(ii) presence of Z deformity, either at rest or when the thumb buckles with hyperextension of 

the proximal phalanx when the terminal phalanx is forced to resist extension (power pinch), 

and 

(iii) when the terminal phalanx of the thumb is flexed by more than 40° during a resisted pinch 

grasp, with or without any hyperextension of the proximal phalanx (Froment's sign). 

If any joint change is observed, clinically or on X-ray photographs, refer the patient to a 

specialist institution for treatment. 

Limitation of surgery 

The surgical procedure described below stabilizes the proximal phalanx and provides for 

independent flexion at the MCP joint but at the cost ofrestriction of the flexion of the terminal 

phalanx to only 20°, which can be a disability. The advantages as well as the limitations of the 

procedure must be explained to the patient. Procedures that can provide stability without 

sacrificing mobility are available, but they are beyond the scope of this book. 

Pre-operative management 

The pre-operative therapy, anaesthesia and management are the same as for any other hand 

operation. The only pre-operative splinting required is that to correct any assisted extension 

angle that may be present at the IP joint and to stretch the soft tissues of the thumb. This should 

be done for one week. The tendon transfer itself does not need any training programme. 

Operative Procedure 

Release of radial half of FPL: Make a short transverse incision along the flexor crease of the IP 

joint. Deepen the incision to expose the flexor tendon sheath. Incise the synovial sheath 

longitudinally and lift up the FPL tendon with curved artery forceps or a blunt hook (Fig. 57 a). 
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You will see a line of separation running longitudinally in the middle of the tendon. Incise along 

this line and split the tendon into two half slips. Now divide the radial half of the tendon as 

distally as possible. Pulling on it and retracting the ulnar half using a single-hook retractor, 

extend the split as far proximally as possible. Flexing the wrist and the thumb facilitates this 

splitting. Hold the cut end of the radial slip with a small Allis tissue forceps or an artery forceps. 

Withdrawing of the tendon slip in the thenar region: Make a second obliquely transverse 

incision about 1.5 cm long along one of the creases in the middle of the thenar region and just 

medial to the Flexor pollicis longus tendon which you can feel through the skin (Fig. 57 a). 

Deepen the incision and expose the flexor tendon in its synovial sheath by retracting the wound 

edges with right-angled retractors. Pulling on the detached radial tendon slip of the long flexor 

facilitates identification of the tendon. You will see the neurovascular bundle by the side of the 

tendon. Take care to keep them out of the way. You must also see to it that the lateral retractor 

does not hide the tendon. Pick up the synovial sheath with Adson's duramater forceps and incise 

it. Using a closed curved or the right-angled artery forceps slid under the whole tendon, bring 

it out of the wound. Identify the lateral radial half of the tendon, release the clamp on its distal 

free end and withdraw it completely. Now, using the edge of the knife blade, extend the split 

between the two halves of the tendon further proximally, for about 2 cm proximal to the MCP 

joint level (Fig. 57 b ). 

Exposure of extensor expansion and bringing the radial slip of the FPL to the dorsum of the 

proximal phalanx of the thumb: Make a curvilinear longitudinal incision about 1.5 cm long, over 

the middle of the dorsum of the proximal phalanx. The incision should extend distally almost 

up to the level of the IP joint. 

Retract the skin with skin hooks, incise the fascial layer and expose the EPL tendon and extensor 

expans10n. 

Take the small Andersen's tendon tunneller and pass it through, keeping it at right angle to the 

incision and superficial to the extensor expansion to pierce the fibrous bands that connect the 

skin at the radial margin of the thumb with deeper tissues. Then tum the tip of the tunneller 

obliquely downwards, proximally and at a deeper level and then slide it towards the flexor 

compartment, keeping well anterior to the MCP joint. Finally, bring the tunneller along the 

flexor tendon till it can be seen in the thenar wound. Bring it out, catch the radial half of the FPL 

tendon and slowly withdraw it along this tunnel to the dorsum of the proximal phalanx. The 

tunneller, it is important to note, must pass in front of the MCP joint, there should not be any 

puckering of the skin, and the course of the tendon on the flexor side must be deep, in the same 

plane as that of the flexor. You may now close the incisions on the flexor surfaces of the thumb 

and thenar region. 
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Fig. 57: Transfer of one half of Fl. pollicis longus (FPL) to Extensor pollicis longus (EPL) 
for stabilizing MCP joint of thumb in flexion 
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b- Dividing radial half of FPL distally and 
extending the split proximally after pulling 
it out proximally 

c- Radial half of FPL taken round radial 
margin of proximal phalanx of thumb 
to dorsum to reach the Ext. pollicis longus 
tendon (EPL) to which it will be fixed. 
Interrupted line indicates the skin incision 
for exposing EPL tendon 

a- Exposure and splitting of FPL 

d - Disposition of FPL after, 
transfer (schematic) 
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Fixing the radial slip to extensor expansion: Suture the tendon slip of the long flexor to the EPL 

tendon after taking up the slack. Suturing is done keeping the wrist neutral, proximal phalanx 

flexed by 20°, and the distal phalanx flexed by 25°, while the thumb is held in 80% abduction 

and medial rotation at the carpometacarpaljoint (Fig. 57 c). 

After completing suturing, lift up the hand. The resting position of the thumb should now be 20° 

flexion at the MCP joint and not more than 25° flexion at the IP joint. For the success of this 

procedure, it is most important to see that the split between the two tendon slips extends for at 

least 2 cm proximal to the MCP joint and that the transferred slip lies well in front of the MCP 

joint (Fig. 57 d). It is also important to note the resting position at the end of suturing. 

Now release the tourniquet and close the skin wound on the dorsum of the proximal phalanx. 

After putting on the dressings and the bandage, immobilize the thumb by a POP cast or 

appropriate slabs in the position of 80% abduction -medial rotation, 30° flexion at the MCP joint 

with the IP joint nearly straight as after claw thumb correction. The wrist is held in the neutral 

position. The plaster immobilization is continued for three weeks. 

Post-operative management 

Post-operative management is the same in the initial three weeks after surgery as after other hand 

operations. Elbow, shoulder and finger mobilization exercises are started after the first two days. 

The plaster and sutures are removed after three weeks. A night splint is given to hold the thumb 

in the same position as after surgery. The splint is to be used for two months. Wax bath and oil 

massage are started. 

First week after removal of plaster: Hold the MCP joint in 30° flexion and encourage active 

flexion-extension within this limitation. Full active mobilization of the carpometacarpal joint 

is encouraged while the IP joint is held straight in a splint (POP cylinder). 

Second week: The same regimen as above. 

Third week: Active movements, without resistance to the MCP and IP joints are now 

encouraged. Purposive thumb pinch grasp movements are now started like writing, filling ink 

in a pen, etc. Attention is given to the achievement and maintenance of the intriµsic position: 

MCP joint held fully flexed and IP joint fully extended. 
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Fourth week: The patient increasingly uses the hand in activities of daily living. The patient 

should not use the thumb for heavy manual work for another two months. He can return home 

and attend the out-patient department for follow-up. 

Sequence of these operations 

In cases having combined ulnar and median nerve paralysis and so needing surgery for fingers 

as well as the thumb, the operations for the fingers and for the thumb are done separately, at an 

interval of at least three to four months. This time gap is adequate for the action of the first 

transfer to be well-established and integrated. Either the fingers or the thumb can be operated 

on first. The option is left to the patient. In between the two operations the functions and form 

of the non-operated part is maintained by appropriate splinting. 
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CHAPTER XIV: AFTERWORD 

After going through this handbook, it is likely that of the many procedures described here, there 

are some that you could carry out straight away on your own, while for some others you feel you 

require some guidance, to begin with at least. We strongly suggest that when an opportunity 

occurs for you to get trained, witness or assist in the procedures described here, or those similar 

to them, do not let it go but grab it. In fact, you should try your best to create such an 

opportunity! This does not mean that you should not do any procedure until you have witnessed 

it. Where, from the description and from your own experience you feel confident that you can 

manage to do a procedure, you should go ahead. Provided you are sufficiently motivated, 

reasonably skillful and thoroughly familiar with the basic principles and procedures of surgery, 

the procedures described here are well within your capability, especially if you have had occasion 

to witness them or assist in carrying them out. 

Under modem multi drug therapy, even highly bacillated cases of leprosy cease to be infectious 

after the initial few doses of treatment. Further, it is only rarely that one will need to do any 

corrective surgery on such untreated highly bacillated patients. Thus, the patients who come for 

surgical problems mentioned here will have been already treated and there is absolutely no 

danger of them infecting others during their period of stay in the hospital for corrective surgery. 

The other patients, and even more importantly, the attending ward staff must be trained to be well 

aware of this fact and accept leprosy-affected persons as legitimate patients. It must be brought 

home to everybody concerned that only the untreated patients are capable of spreading the 

disease and treated patients lose their ability to infect others within a very short time after starting 

treatment with modem drugs. 

Even the same operation done by two different surgeons will differ in some details. So, when 

you witness these and other similar procedures performed by a specialist surgeon in this field, 

do not be confused by any such, usually minor, deviations from the descriptions given here. For 

example, the incisions used may be different. In the palm and the digits, instead of the transverse 

volar incisions or lateral incisions described here, one can safely use longitudinal or slightly 

oblique longitudinal volar incisions that provide direct access to the desired tendon. Our 

suggestion is, follow one technique and master it before you try a different technique. This 

applies to the operative procedures also. Master one procedure then try variations or a different 

procedure. Remember that this handbook is not the last word on this subject. It is only meant 

to introduce this branch of surgery to you. 

Once you start doing these procedures, make it a practice to do them as frequently as possible 

until you become familiar with the operations. That will make you proficient in doing them, 
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otherwise, if you do these procedures only occasionally, they will appear difficult, 'new' and 

'strange' every time you do them. 

Choose your patients with care so that the result will tum out to be good. This is especially 

important if you are a beginner in this field; also when you are doing these operations in an area 

where no such surgery has been done before. As mentioned earlier, relatively young, well

motivated, well-treated patients without any additional complications or joint stiffness are the 

best subjects for reconstructive surgery. 

It is very essential that elective reconstructive surgical procedures are done under clean, aseptic 

conditions with due sterile precautions. One should not have to depend on the use of antibiotics 

to avoid wound infection. From this viewpoint, you are likely to get better results if you are 

operating in a clean, less busy, smaller hospital and operating theatre using normal sterile 

precautions and practices than in a busy general hospital operating theatre, which is likely to be 

contaminated heavily with multiple-antibiotic-resistant organisms. Thus, although this handbook 

is titled as describing techniques for use at district hospitals, that refers only to the technical 

expertise and facilities available at district hospital level and not the actual premises. Further, 

there is usually heavy pressure for bed space in the larger district hospitals where acute illness 

and trauma are necessarily given priority over 'cold cases' for admission, surgery and post

operative services. From that angle also, it may be better if smaller hospitals at sub-district levels 

are used for carrying out the corrective surgical procedures described here. That will also leave 

no room for the 'lack-of-bed-space-operative-time' excuse usually given for not doing essential 

corrective surgery in leprosy-affected persons. 

No very special instruments, except Andersen's tunnellers, straight and curved (in three sizes -

small, medium and large), are required for carrying out the tendon transfer operations described 

here. Other fine instruments needed for surgery of the hand are Adson's duramater forceps 

(toothed), iris scissors (sharp pointed) and blunt pointed Kilner's scissors for hand surgery. BP 

knife blades size 10, 11 and 15 will be the most useful ones for skin incisions, deeper dissections 

and for splitting tendons. Fine mosquitoe artery forceps (not the usual Spencer Wells) should 

be used for catching bleeding vessels. Cautery is very useful, if available, but is not essential. 

Appendix 1 lists one set of the essential/useful insruments needed for carrying out the 

reconstructive surgical procedures described in this handbook. A hand table is necessary for 

doing corrective surgery of the hand. 

Lastly, in Appendix 2, we have given a list of books indicating, where necessary, the relevant 

sections for further consultation for the benefit of those who wish to have more detailed 

information regarding impairments, deformities and disabilities in leprosy-affected persons and 

their management. 
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APPENDIX 1: LIST OF SPECIAL INSTRUMENTS 

Special Instruments Number 

1. Fine sharp pointed skin hook (Gillies) 2 

2. Small blunt pointed single hook 2 

3. Small blunt pointed double hook 2 

4. Cat's paw retractor ( double-ended one end sharp tined) 2 

5. Box retractor (small) 2 

6. Mosquitoe artery forceps - straight 6 

7. Mosquitoe artery forceps - curved 6 

8. Small right angle curved artery forceps 6 

9. Andersen's tunneller - straight - small 2 

10. Andersen's tunneller - straight - medium 2 

11. Andersen's tunneller - straight - large 2 

12. Andersen's tunneller - curved - small 2 

13. Andersen's tunneller - curved - medium 2 

14. Andersen's tunneller - curved - large 2 

15. Allis tissue forceps (small - 4 inch) 4 

16. Iris scissors ( sharp pointed) 2 

17. Kilner's scissors (10 cm) for hand surgery 2 

18. Adson's duramater forceps (toothed) 2 

19. Curved cutting needles sizes 20, 22, 24 

20. Conjunctiva! needle, 9mm 

21. Fine braided silk/mono filament nylon size 6/0, 4/0, 2/0 
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APPENDIX 2: SUGGESTIONS FOR FURTHER READING 

1. Antia NH, Enna CD, Daver, BM. The surgical management of deformities in leprosy 
and other peripheral neuropathies. 1992. Bombay, Oxford University Press. 

2. Chatterjee BR (Editor). Leprosy - Etiobiology of manifestations, treatment and control. 
1993. (Chapters under "Special problems ofleprosy - their management and treatment). 
Published by the author, Leprosy Field Research Unit, Sikra Hills, JHALDA - 723 202 
(West Bengal, India) 

3. Cochrane RG (Editor). Leprosy in theory and practice, 1959. (Chapters XX, XXI, XXII 
and Appendix 1 ). Bristol, John Wright. 

4. Cochrane RG, Davey TF (Editors). Leprosy in theory and practice, Second edition, 1964. 
(Chapters on deformity in leprosy and Plantar ulcers). Bristol, John Wright. 

5. Dharmendra (Editor). Leprosy, Vol.I 1978. (Sub-sections "Deformities and ulcers" and 
"Prevention and treatment of deformities and ulcers"). Bombay, Kothari Medical 
Publishing House. 

6. Fritschi EP. Surgical reconstruction and rehabilitation in leprosy. 1984. New Delhi; The 
Leprosy Mission. 

7. Hastings, RC (Editor). Leprosy. 1994. (Chapter on "Disability, deformity and 
rehabilitation"). Edinburgh, Churchill Livingstone. 

8. McDowell F, Enna CD (Editors). Physical rehabilitation in leprosy. 1974. Baltimore, 
Williams & Wilkins. 

9. Srinivasan H. Prevention of disabilities in patients with leprosy. 1993. Geneva, World 
Health Organization. 
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