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32 Orthopaedics 
 

N.B. Trauma is dealt with in volume 2 

 

32.1 Muscle & joint contractures 

A contracture is a deformity which prevents the movement 

of a joint through its normal range. Structurally, 

contractures are the result of shortening of the soft tissues 

of a limb, and/or tightening of the ligaments of a joint.                                 

This can happen as the result of:  

(1),Ischaemia, which can occur in compartment syndromes 

due to neglected crush injury, burns, tourniquets, or snake 

bite.  

(2),Soft tissue or bony injuries, especially burns and 

fractures,  

(3) Neuropathies, including leprosy,  

(4),Poliomyelitis, and other lesions affecting peripheral 

nerves (lower motoneurone), which weaken one muscle 

group more than another,  

(5),Spastic paralysis of an upper motor neurone lesion,                  

e.g. after a cerebrovascular accident (stroke), cerebral birth 

injury, encephalitis, or any head injury,  

(6) Osteomyelitis (7.2),  

(7) Arthritis (7.16),  

(8) Soft tissue infections (6.22) and other unknown causes, 

e.g. Dupuytrenôs contracture (34.2) 

 

That 'prevention is better than cure' is never more true than 

with contractures. If a joint is to remain useful, it must 

move regularly through its full range. Anything which 

prevents it from doing this eventually causes a contracture. 

The soft tissues surrounding a disused joint become 

shorter, and less elastic, and its muscles waste and will not 

extend normally.  

 

Ultimately, its bones change their shape, and become 

deformed; it lacks a full range of movement, or becomes 

fixed near one end of its range, usually flexion. 

 

The two important principles in prevention are:  

(1),Most importantly, to keep all joints moving whenever 

you possibly can. For example, a patient lying prone for 

several weeks, may keep the elbows flexed, and never 

move them. The result will severe contractures in both 

elbows, which were perfectly normal on admission.                 

A burnt child may develop contractures in joints 

unaffected by the burns simply because he did not move 

them. Contractures like these happen quite unnoticed, and 

when you do notice them, it may be too late.  

(2),When movements are temporarily difficult,                               

or inadequate for any reason, prevent deformity by 

splinting or skin traction, as with the burnt child. 

 

 

 

 

 

 

 

Treatment starts with a careful assessment, so begin by 

deciding:  

(1),Which tissues are causing the contracture? If the joint 

is merely stiff, exercising it should not be too difficult.           

If only the skin, subcutaneous tissues, and muscles are 

involved in a contracture, you should be able to release 

them.   

Contractures involving the tendons, or nerves (as in the 

popliteal fossa), are more difficult. Involvement of a joint 

can be due to:  

   (a) Mild or dense adhesions.  

   (b) Shortening of capsule or ligaments.  

   (c) Destructive changes, as the result of past infection.  

   (d) Ankylosis (fixed joint due to fibrous or bony tissue 

growth).  

If the bones are deformed, an osteotomy will be necessary.  

(2),What range of movement is there in the joint?               

Record the movement still present.  

(3),How much power is there in the muscles?                             

This is important if there is a lower motor neurone lesion, 

such as that following polio, or an upper motor neurone 

lesion as the result of spinal cord injury.  

 

Muscle power is graded from 0 to 5. The important grade 

is 3, because this is the grade at which a muscle is just able 

to do its work against gravity. It varies with the muscle;              

the quadriceps, for example, has to lift a heavy leg against 

gravity, whereas the extensor of the little finger has only a 

finger to lift. Any muscle which can lift its part of a limb 

against gravity, must have a power of at least 3.            

Charting is difficult to do accurately (32-1), especially in 

young children In an older patient tremors, rigidity owing 

to Parkinsonism or a patient pretending disability can 

easily deceive you. 

 

Try non-operative methods first. You have several choices: 

(1),You can use active and passive movements.                  

These might seem the simplest, but they need a determined 

physiotherapist, or someone, such as a nurse, with some 

physiotherapy training.  

(2) You can apply skin or skeletal traction.  

(3) You can manipulate a joint.  

(4) You can apply serial corrective casts. Manipulation and 

casts can often be usefully combined. For example, you 

can manipulate a joint, and then apply a cast almost at the 

limit of its range of movement. Later, you can manipulate 

the joint again, and replace the cast with another one, in 

which the joint is nearer to the limit of its normal range of 

movement. If manipulation is to be thorough, you will 

have to use GA. The danger is that, during manipulation,            

a joint may bleed, or a contracture split and ultimately 

cause more adhesions. You can easily break a bone when 

you manipulate it, so follow the instructions we give, 

which are designed to prevent this happening.                        

You can also introduce an angle in a cast, by putting in a 

wedge, and combine it with manipulation by applying a 

ratchet.  

(5),You may be able to release soft tissues surgically.                            

Polio contractures are easier to release than the 

contractures which follow burns, because there is less scar 

tissue, and no skin loss. 
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Fig. 32-1 MUSCLE CHARTING.  

Grade 3 is the critical level, because this is the grade which allows a 

patient to lift the limb against gravity. You can test all other muscle 

groups in the same way.  Kindly contributed by Ronald Huckstep  

 

PREVENTING CONTRACTURES IS EASIER THAN 

TREATING THEM  

 

PREVENTION. Most contractures can be prevented by:  

(1) Putting the joints through their full range of active and 

passive movement, several times a day, as with paraplegia. 

This is such a simple measure; yet it is so often forgotten. 

You may not have physiotherapists, but this is something 

that all nurses can do; so, show them how.  

(2);Appropriate splinting, as for burns, tuberculosis of the 

knee (32.3), or a radial nerve palsy (causing wrist drop).  

(3) Skin traction for burns.  

(4);Early movements in bone and joint injuries, as with 

Perkins extension traction using a Steinmann pin through 

the upper tibia. 

(5) Early drainage of pus, as with septic arthritis of the hip, 

which readily causes a flexion contracture (7.18).  

(6) Early grafting of wounds and burns over joints.  

(7) Early manipulation and immobilization, as for neonatal 

club foot (32.10). 

 

Practice several of these preventive measures at the same 

time: e.g. combine splinting with active and passive 

movements. 

 

In polio, start to assess the power of the muscles (32-1)           

as soon as tenderness allows, usually about 3wks after the 

start of paralysis. Assess the degree of recovery regularly,       

you will then be able to judge how far full recovery is 

likely. The joints must be stretched in the direction 

opposite to that in which a contracture might form, 

preferably qid (e.g. stretch an equinus ankle contracture 

dorsally, 32.9). Fit a calliper (32-13), as soon as the tender 

muscles will allow. In the acute stage, leave this on for 

most of the day and the night. Or, use a plaster gutter 

splint. After 3months from the onset of paralysis,                   

you will know whether long-term callipers are necessary 

or not. 

.                

 

ASSESSMENT 

Where relevant, make the assessment lying, sitting, 

standing, and walking. Remember that abduction is 

movement away from the midline, and adduction is 

movement towards it. Varus is a deformity where the distal 

part is more medial than it should be and valgus (32-11A) 

where the distal part is more lateral.  

In an equinus deformity of the ankle the foot points 

downwards, like that of a horse, in a calcaneus deformity 

the foot points upwards so that the calcaneus bone is 

pointing downwards. 

 

RANGE OF MOVEMENT . In the anatomical position 

all joints are at 0º, so record the movement there is from 

this position, and state whether they are active or passive. 
 

For example, the range of movement for a normal hip could be: flexion 

0º/120º, that is from 0º to 120º. Its other movements might be extension 
0º/10º, abduction 0º/40º, adduction 0º/30º, external rotation 0º/60º, 

internal rotation 0º/30º. 'Normal' people vary somewhat. 

A patient with a flexion contracture might have: flexion 30º/110º, 
extension -30º/-30º (this means that there is no extension in the hip, 

movement starts at -30º of extension and ends there), abduction 0º/20º, 

adduction 0º/20º, internal rotation 0º/10º, external rotation 0º/40º.                
This means that the hip is flexed, but will not extend at all; it will flex a 

bit more, but not as much as normal. In other directions its movements 

are slightly limited. 

 

MUSCLE POWER:  
Grade 0 no power, not even a flicker. 

Grade 1 a flicker of movement, but no more. 

Grade 2 movement with gravity eliminated. 

Grade 3 movement is just possible against gravity. 

Grade 4 movement is possible against gravity and some resistance. 

Grade 5 full normal power. 

 

PARTICULAR JOINTS. A contracture of one joint can 

affect movement in another, so take this into account. 

Hip . If you are assessing a flexion contracture of the hip, 

flex the other hip as far as it will go. This will correct any 

lumbar lordosis, which may disguise as much as 60º of 

fixed hip flexion. Extend and abduct the hip, because a 

tight adduction contracture may be responsible for most of 

the deformity. 

 

Knee. If you are assessing a flexion deformity of the knee, 

do so with the hip in both neutral and the flexed positions. 

Assess a varus or valgus deformity from the line of the 

shaft of the femur. Assess backward, or lateral subluxation 

of the tibia on the femur as mild, moderate, or severe.                       

Assess external rotation of the tibia on the femur with the 

knee extended as much as possible. Be careful to assess 

whether an immobile stiff straight knee may be more of a 

hindrance in a rural setting than a fixed flexed knee. 

 

Ankle. If you are assessing an equinus deformity of the 

ankle, do so with the knee flexed and extended, because 

this will help in deciding management. If the deformity is 

in the ankle joint, it will be the same whether the knee is 

flexed or extended. But if the deformity is in the 

gastrocnemius muscle (35-20B), which spans both knee 

and the ankle, as in polio, the range of movement in the 

ankle will vary with the position of the knee. So, if this is 

short, an equinus deformity of the ankle will be less if the 

knee is flexed, than if it is extended, because the 

gastrocnemius is not being stretched by an extended knee. 

 

RADIOGRAPHS.  

If you think the contracture involves more than muscle,       

X-ray the bones and joints involved. Look for: deformity 

of the joint surfaces, evidence of active disease,                      

and the degree of osteoporosis. 
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TREATMENT FOR CONTRACTURES  

The need for treatment usually means that prevention has 

failed. Intervene when contractures result as a result of 

burns (34.2), polio contractures (32.7,8) and paraplegia.  

 

ACTIVE AND PASSIVE MOVEMENTS  
FOR CONTRACTURES  
These may gradually stretch shortened soft tissues and 

correct the deformity. If possible, encourage active 

movements, or alternatively passive movements (done by 

someone else). Most useful are assisted active movements: 

(1);Support the limb while the patient gently moves it 

himself. This eliminates gravity and gives him a greater 

feeling of security.  

(2);At the extremes of movement use a little passive 

movement in addition to active movement. Chart the range 

of its movement weekly. 

 

TRACTION FOR CONTRACTURES  

If satisfactory correction is not possible by exercises alone, 

consider skin, or skeletal traction. 

 

MANIPULATION FOR CONTRACTURES.   

This is often combined with casting. 

 

INDICATIONS.  

(1);Joints in which active and passive movements or 

traction have failed, or are not possible because the 

deformity is too great.  

(2) Hip contractures of <45º  

(3) Knee contractures of  <30º.  

(4) Ankle contractures of <20º. 

 

METHOD. Press firmly for at least 5mins in a direction 

opposite to that of the contracture. If necessary, repeat the 

manipulations every 2wks. 

    CAUTION! Before you begin, remember that a bone 

which has not been moving is osteoporotic and breaks 

easily. To prevent this, reduce the leverage that you can 

exert, by holding the bones close to the contracted joint      

(32-2). 

 

HIP.  

Flex the opposite hip to eliminate a lumbar lordosis                 

(bent back). Press the upper ӎ of the thigh backwards, to 

bring the leg down on the table in slight abduction.              

This will also stretch the adductors, which will probably be 

tight. 

Laying the patient prone is a very useful nursing procedure 

for preventing and treating flexion contractures of the hip.         

If tolerated, use the prone position with a pillow under the 

lower thigh. This uncomfortable position is more 

acceptable if the head faces towards the middle of the 

ward, rather than the wall. 

 

KNEE.  

Hold the knee close to the joint; otherwise you may break 

the tibia or the femur, displace the epiphyses, or sublux the 

tibia on the femur. 

    CAUTION! Do not try to release contractures of the 

knee too forcibly; you may injure the popliteal nerve,               

or damage the joint. 

ANKLE.  

If there is an equinus deformity, support the ankle,                 

and firmly dorsiflex the foot. If there is a varus deformity,                     

or an adduction deformity of the forefoot, be especially 

firm and gentle. Do not push up the forefoot only;                     

this may merely extend the mid-tarsal and tarso-metatarsal 

joints, without extending the ankle. 

 

 
Fig. 32-2 MANIPULATING CONTRACTURES.  

When you manipulate a joint under anaesthesia, always exert 

pressure close to a joint, or you may break a bone or displace the 

epiphyses. A, when you manipulate the hip, flex the opposite hip,       

and grasp the thigh. Push it down in extension and slight abduction.         

B, do not push down on the knee! C, exert pressure near the knee, and 

not as in D! For an equinus deformity of the ankle (E), grasp it  near 

the ankle, and dorsiflex it. (F, and G), not as in H! For a varus 

deformity of the foot (I), evert it and dorsifl ex it for at least 5mins. 

(J). Manipulate an adduction deformity of the forefoot firmly and 

gently over a wedge (K,L).  Kindly contributed by Ronald Huckstep.  

 

CASTING FOR CONTRACTURES.  

Apply a well-padded plaster cast, close to but not at the 

extreme range of movement of the joint. If you do, 

pressure on its cartilage may cause necrosis and 

osteoarthritis later. So let it relax a little, before you apply 

the cast. A few weeks later, if necessary, manipulate the 

joint again, and replace the cast with another one, in which 

the joint is nearer to the limit of its normal range of 

movement. 
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    CAUTION!  

(1) Never put a joint, especially a knee, into a cast under 

tension.  

(2) Do not wedge a cast to correct a knee contracture.  

Both mistakes may cause an early painful osteoarthritis,                 

in what was previously a painless mobile joint.                       

These are both very important rules. Fortunately, 

osteoarthritis and painful joints are rare in polio; it is tragic 

to create them unnecessarily. 

 

OPERATIVE METHODS FOR CONTRACTURES  

You can release the soft tissues if there is a burns 

contracture or Dupuytrenôs (34.2). If there is polio, you 

can release the tendons of the ankle (32.9), the knee,                

or the hip (32.8). If the contracture is severe and                      

long-standing, try to arrange a release combined with a 

myocutaneous flap, or by an osteotomy. 

 

CONTRACTURES CAN FORM IN A FEW DAYS  

 

 

32.2 Managing leprosy paralysis  
 

 

The best way to deal with leprosy is to recognize it early, 

and treat it adequately. If this fails, surgery is necessary, 

because leprosy affects the nerves. Destruction of their 

sensory fibres makes the surface of the body anaesthetic, 

and thus liable to injuries that result in open wounds and 

ulcers. Destruction of their motor fibres causes paralysis, 

wasting, and sometimes contractures of the muscles.               

Most nerves are mixed, so that both things happen at the 

same time, with the result that the arms and legs become 

paralysed and anaesthetic. Because there is little sensation 

of pain, injury is not noticed. This results in neglect of the 

painless surface injuries, so that they become                   

steadily progressive ulcers. The contractures, ulcers,                            

and deformities that result are not an inevitable part of 

leprosy. In a well-conducted leprosy program, there should 

be few such complications when patients first present,             

and none later.  
Leprosy most commonly involves the legs, but it can also 

involve the hands (32.18) and the eyes (28.17).                      

Pyogenic organisms readily enter through the lesions that 

leprosy causes in the skin, so that you may need to drain 

abscesses (6.2), treat bone, joint, and tendon sheath 

infections (8.12), and enucleate the eye when its globe has 

become infected (28.14). Admit leprosy patients to the 

general ward. If your staff behave naturally towards them, 

other patients will do so too. Leprosy is not contagious and 

not particularly infectious. 

 

Obtain a firm diagnosis with a split skin smear made from 

6 sites (ear lobe, forehead, buttock, arm, knee and suspect 

lesion).  Clean the skin fold with alcohol, pinch it to 

reduce blood flow, and incise it with a sterile blade.             

Turn the blade through 90º and scrape the skin, putting 

tissue on a slide and staining it by the Ziehl-Neelsen 

method.  Examine using a x100 oil immersion lens and 

grade smears as paucibacillary or multibacillary.   

Follow WHO treatment guidelines: 
Type of                                               

Leprosy 
Monthly  

supervised dose 
Daily dose Duration 

Paucibacillary 

(TT) 
Rifampicin 600mg Dapsone 100mg 6 months 

Multibacillary 
(LL)  

Rifampicin 600mg + 
Clofazimine 300mg 

Clofazimine 50mg  
+ Dapsone 100mg   

12 months  
or more 

Paucibacillary 

(TT) 

single lesion 

Rifampicin 600mg + 

Minocycline 100mg  + 

Ofloxacin 400mg 

 single dose 

 

Surgically, your task is to:  

(1) Care for the primary and secondary impairments.  

(2) Set and record measurable objectives for preventing 

and limiting the disabilities, and plan how you are going to 

reach them.  

(3) Provide protective footwear and aids.  

(4) Teach self care to prevent further disability.  

(5) Teach the rest of the health care team how to do these 

things. Most leprosy work should be done by paramedical 

workers, and the present trend is for vertical programmes, 

with a specialized cadre of leprosy assistants, to be 

replaced by horizontal ones which manage many diseases.                 

Much of what is described here can be done by 

paramedics, if you teach and encourage them. 

If patients have good T-cell immunity, they get a milder 

disease, tuberculoid (TT) where the nerves are involved 

early as in borderline tuberculoid (BT) leprosy, and later 

and less severely in lepromatous (LL)  leprosy. Here there 

is poor T-cell immunity and the presence of nodules & 

plaques. This involvement can be slow, progressive, and 

irreversible, or can occur suddenly in a Type I reaction. 

 

Paralysis, whether slow or sudden, involves the nerves 

selectively:  

(1),the facial nerve, so that the eye does not close 

(lagophthalmos).  

(2) the ulnar nerve at the elbow or wrist, so that the hand 

becomes clawed.  

(3) the median nerve at the wrist, so that the thumb cannot 

be opposed.  

(4) the radial nerve, so that the wrist drops (in the arm,               

the ulnar nerve is most often affected, then the median, 

then the radial).  

(5).the lateral popliteal nerve at the neck of the fibula,                  

so that the foot cannot dorsiflex and so there is                               

a 'foot drop'.  

(6),the posterior tibial nerve behind the ankle, so that the 

intrinsic muscles of the foot become paralysed,                  

the toes clawed, and the sole anaesthetic. 

 

Both kinds of lepra reaction can cause paralysis,                            

but need different management: 

Type I lepra delayed hypersensitivity (reversal) 

reactions often cause sudden reversible paralysis in 

treated borderline forms, BT, BB, BL (immunologically 

unstable) leprosy. They make all the leprosy lesions in the 

skin and nerves swell acutely. The nerves become 

suddenly paralysed, and feel large and soft. They may be 

painless, or tender. Skin lesions may ulcerate, and 

resulting fibrosis may lead to contracture, unless you start 

physiotherapy.  
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Suppress these reactions with prednisolone 40mg od                

(or 60mg od in severe cases) for 2wks, or as long as there 

is activity. Then as soon as the acute stage has subsided, 

reduce the dosage by 5mg monthly, even if there is no sign 

of nerve-function returning. The total duration of treatment 

takes 6 months but may be more in BL patients. 

 

Type II 'erythema nodosum leprosum' (ENL) reactions 
occur in LL and BL patients. During 2-3hrs a crop of 

painful erythematous papules develop, typically on the 

extensor surfaces of the limbs, but in severe attacks over 

much of the body except the scalp. The skin may be 

thickened, especially over the backs of the hands and on 

the legs, where contractures may form. There is a high 

fever, malaise, headache, and anorexia with uveitis, 

swollen joints and testicles. Meanwhile, the nerves are 

painful, and become steadily paralysed. Unfortunately, 

they are less likely to recover than after a Type I reaction. 

ENL frequently recurs, even up to 7yrs. Suppress a severe 

reaction with prednisolone 60mg od, reduced rapidly 

within 2-4wks. Treat mild reactions with aspirin.                 

Use thalidomide 10mg/kg for recurrent reactions, reducing 

to 100mg od (but remember this drug is teratogenic!).  

Use clofazimine 300mg od for maintenance once the acute 

phase has settled, reducing by 100mg every 2 months.  

 

Continue antileprotic drugs in both types of reaction.           

The nerves may start to recover within 3wks, or they may 

not improve for 3 months, or a year, or longer.   

Meanwhile, manage them as described below. 

 

PHYSIOTHERAPY IN LEPROSY  

A limb which is paralysed by leprosy needs physiotherapy 

to strengthen its muscles and prevent contractures, 

especially if paralysis is recent, actively progressing,           

or possibly only temporary, as in either type of leprosy 

reaction. As long as there are signs of weakness, someone, 

or preferably the patient himself, must put all the paralysed 

joints through their full range of movement each day,  

even if they cannot be actively maintained in their 

positions of function. 

 

Protect the paralysed muscles by splinting the joints in 

their positions of function during sleep, and never allow a 

muscle to be overstretched. Make sure active exercises 

continue in order to retain mobility in all the joints.            

Even if all the intrinsic muscles of the hand are paralysed, 

it will still be more functional if its joints are kept mobile 

with daily exercises. Start this protection the first day you 

diagnose a reaction. 

 

When there are signs of recovery, as shown by pain 

decreasing, nerves becoming softer, and sensation and 

motor function returning, the patient must increase the 

range of active movement and strengthen the muscles with 

carefully graded active exercises; and practise any skilled 

coordinated movements that he will need later when he 

returns to normal life. Start exercises as soon as the acute 

symptoms of neuritis have subsided. Begin by doing each 

exercise 5 times, increasing to a maximum of 30 times, 

repeated 3-5 times daily.  

Teach the exercises for the patient to do himself at home: 

but if you plan reconstructive surgery, he may need more 

intensive activity.  

 

 

32.3 Tuberculous bones and joints 

 

When TB involves the skeleton, it is the involvement of 

the joints that matters most: the spine, hips, knees, feet, 

elbows, wrists, and shoulders, in this order of frequency, 

and occasionally other joints also. Bacilli reach the joints 

usually from some focus elsewhere. So look for lesions in 

the lungs, and for signs of TB in other parts of the body, 

especially lymph nodes (17.4).  

 

The patient is usually a young adult, or a child >6yrs, 

although children as young as 1yr and older people can 

also be infected, especially with HIV disease. One or more 

of the joints has become progressively painful and stiff 

during the previous few weeks. If the leg is involved, the 

first complaint is a limp. The infected joint fills with fluid, 

and the muscles round it waste. There is usually only mild 

to moderate pain, except on forced movement. 

Tuberculous arthritis is 'cold', which means that the skin 

over the infected joint is the same temperature as the 

normal skin. (The joint is not 'hot', as it is in septic 

arthritis). Sometimes there are systemic symptoms, such as 

mild fever, night sweats, or loss of weight or appetite.  

Pain and fever may be quite marked. There may also be 

signs of tuberculosis in the chest, or a family history of it. 

 

In a synovial joint (or diathrosis, where the fibrous joint 

capsule is continuous with the periosteum), the disease 

starts within the synovium and spreads slowly over the 

cartilage; it then extends through the cartilage into the 

underlying bone, which decalcifies. In the spine, disease 

starts in a disc. If you start treatment before the cartilage is 

destroyed, the joint will recover fully, or nearly so. If you 

start later, the articular cartilage will be destroyed, so that 

even if the disease is arrested, the joint will develop a 

fibrous ankylosis (except in the spine, when ankylosis is 

always bony, 32.1). Sometimes, cold abscesses form, 

become secondarily infected, and may track for a 

considerable distance to produce a sinus far from the 

original lesion. If a tuberculous joint is secondarily 

infected, the ankylosis that results is always bony.                 

The diseased limb develops a flexion contracture, and its 

joints may subluxate or dislocate, especially the hip, knee, 

shoulder, or elbow. 

You can treat tuberculous joints successfully and cheaply;   

if you make the diagnose in the first few weeks.                     

But even if treatment starts late, when joint surfaces have 

already been destroyed, you can expect a fairly good 

result, if you can prevent deformities and contractures. 

 

There are no certain diagnostic signs, so the secret is 

always to be suspicious. Whenever you see any chronic 

bone or joint disease, ask yourself whether this could be 

TB. Taking an aspirate or biopsy of a node or the 

synovium will confirm the diagnosis in about 50% of 

cases.  



 

 

709 

 

709 

If you cannot send tissue for biopsy, you will probably 

have to rely on the characteristic radiographic changes. 

Even so, your error rate is likely to be small. Try to:  

(1) Use the drugs needed in adequate doses for an adequate 

period: much the most important.  

(2) Rest the joint; if the arm is involved, you can usually 

treat it in a sling, but if there is tuberculosis affecting the 

leg, you will need to provide in-patient care.  

(3) If there is disease of the hip or knee, apply traction.          

This will overcome spasm, prevent the softened bone from 

collapsing, and keep the inflamed joint surfaces apart.  

You may have to refer to experts to remove or drain a 

tuberculous lesion, or promote ankylosis.  

 

TUBERCULOUS ARTHRITIS  

 

RADIOGRAPHS. Look for:  

(1);Generalized rarefaction: the whole joint is less dense 

than it should be. The earliest stage is a lack of definition; 

the joint is not as sharp as it should be.  

(2);Localized areas of erosion or decreased density,                     

caused by caseous lesions in the bone.  

(3) Abnormally narrow or wide joint space.  

(4) Irregular joint space, in late cases. 

    CAUTION! Joint destruction in TB is always more 

severe than the radiographic appearances suggest.  

Remember to X-ray the lungs. 

 

SPECIAL TESTS.  

(1) A +ve tuberculin test is only of limited value (5.7).  

(2) If a joint is swollen, aspirate it (7.17), and examine the 

fluid. With great patience, you may occasionally find 

AAFBôs in a stained film of the exudate.  

(3);If there is any enlarged lymph node that might be 

tuberculous, aspirate (17.2) or biopsy one.                          

Biopsy of synovial tissue is indicated in special cases only. 

Taking a biopsy from the spine is difficult, but you may be 

able to take one from the hip. Use the anterolateral 

approach, as for septic arthritis (7.18). Biopsy the knee 

(7.16). When you take a biopsy, use the opportunity to 

examine the articular cartilage. A biopsy is useful for 

distinguishing tuberculosis from late, imperfectly-treated 

staphylococcal arthritis. 

    CAUTION! Biopsies are fallible, so accept a ónegativeô 

biopsy result with caution. About 50% of cases of 

tuberculous synovitis are reported as 'non-specific chronic 

inflammation'. 

 

DIFFERENTIAL DIAGNOSIS.  

Suggesting septic arthritis (7.18): a history of onset over 

hours or days, not weeks; a 'hot' joint, which is acutely 

painful to move in any direction. There is a high fever with 

a leucocytosis. Aspiration produces frank pus, rather than 

slightly cloudy fluid. Bacteria (usually staphylococci)       

are visible in a Gram-stained film. If septic arthritis has 

been partly treated, diagnosing it may be difficult. 

If the hip is involved, flex the knee to 90º and then flex the 

hip. If the leg moves into external rotation, as you do this,     

(7-17), it is a sign that the upper femoral epiphysis is 

slipping. This is much more likely to happen in septic 

arthritis (or spontaneous slipping of the epiphysis,            

than in TB. 

Both tuberculous and septic arthritis eventually involve 

pelvic bone. If it is already involved when you first see the 

patient, this suggests tuberculosis. 

 

Suggesting trauma: a history of injury, a haemarthrosis: 

the radiograph may be normal, or showing widening of the 

joint. 

 

Suggesting other forms of arthritis: a history of 

dysentery, brucellosis, or gonorrhoea. 

 

Suggesting HIV-disease or rheumatoid arthritis: 
presenting in a single joint; looks like tuberculosis, but 

tests are often non-specific. Other joints may flare up later.                      

If possible, take a biospy, aspirate fluid for a PCR test.  

Remember that TB is commoner than mono-articular 

rheumatic disease in most parts of the world. 

 

Suggesting Perthes disease (32.14), or a slipped 

epiphysis: the patient is a child and the hip is involved. 

Look for unavoidable passive external rotation of the hip 

when the patient tries to flex it (Drehmannôs sign: 7-17) 

 

Suggesting osteoarthrosis: in the old, or with a previous 

injury; look for osteophytes, areas of increased density 

(eburnation), and sometimes associated cysts (especially in 

the hip). 

 

TREATMENT  

Admit the patient in order to:  

(1) Confirm the diagnosis.  

(2);Advise that the disease is curable, but that this needs 

long-term treatment.  

(3) Apply traction to the lower limb, if this is needed.  

(4);Start standard TB therapy (5.7) and screen for HIV 

disease. Do all you can to continue treatment to the end. 

Review regularly. When the course of treatment is 

completed, warn that the joint may flare up again at any 

time. If so, further treatment will be necessary. 

 

POSITION OF FUNCTION. The range of movement of 

the joint may be limited or absent, so make sure that it is 

kept in the position of function (7-16).  

 

ANKYLOSIS. A fibrous ankylosis may be acceptable, 

even in the leg, especially in a child. It is also acceptable in 

the arm, provided it is near the optimum position of 

function. 

 

Fig. 32-3 NEGLECTED TUBERCULOSIS OF BOTH HIPS for 

29yrs. This patient could not even crawl. He dragged himself along in 

a sitting position, with both knees and hips fully flexed.   

Kindly contributed by Ronald Huckstep. 
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Fig. 32-4 TUBERCULOUS OSTEITIS in this patient improved 

rapidly on TB treatment, and the sinuses healed.  

Kindly contributed by Gerald Hankins.  

 

PARTICULAR JOINTS INFECTED BY TUBERCULOSIS  

 

SHOULDER. Aim for a loose fibrous ankylosis.                     

Rest the arm in a sling, and then gradually encourage 

movements without it. If this is still painful at the end of 

treatment, refer him; an arthrodesis is necessary.                  

This will not be a significant disability because of 

remaining scapulo-humeral movement. 

 

ELBOW. An elbow fixed in the position of function               

(7-16), is likely to be better than a stiff painful one.           

If non-operative treatment fails to produce a                               

pain-free elbow, an excision/arthroplasty is necessary.       

This will provide a considerable range of movement,              

but little stability. Fusion is rarely necessary. 

 

HIP. In children presenting with a painful hip or a limp 

(32.14), symptoms may start slowly, but ultimately 

become serious with severe ill ness, and painful restriction 

of the movements of the hip. To begin with it is flexed and 

abducted; later it is flexed and adducted, the leg is 

shortened, the thigh is wasted, and there may be abscesses 

in the buttock or groin. There is loss of joint space,                               

and a characteristically severe rarefaction of the bone 

round the hip. If possible, aspirate or explore the hip,             

so as to confirm the diagnosis bacteriologically. 

Start TB treatment and rest the hip, at first in bed only,                 

and then, when pain is a little less, apply skin traction.                       

 

If there is abscess formation, and the whole of the head 

of the femur is necrotic (uncommon in TB), its removal is 

necessary (7.19). 

If the hip is in spasm (as diagnosed by rolling the leg),         

or the hip or knee show any flexion deformity,                   

apply extension traction for 6wks. This will control pain 

and prevent a flexion contracture. 

If there is only narrowing of the joint space, and no 

bony destruction, mobilize, usually after 2months,                 

and allow cautious use of the leg, starting with partial 

weight bearing, using crutches and a patten (raised shoe) 

on the normal leg to keep the diseased one off the ground. 

Skin traction should have corrected any flexion contracture 

(if present) by this time. 

If there is considerable bony destruction,                       

especially of the head of the femur, there is still some hope 

of a reasonably functioning joint. Do not worry about 

whether the ankylosis is fibrous or bony. Apply skin 

traction for 3months and then mobilize on crutches. 

If, after 4-6months, there is still a painful joint  with 

very limited movement or no movement, except under GA 

(unusual), an arthrodesis of the knee, or of the hip is 

necessary. Do both operations during the first 2yrs, while 

the patient is still on TB treatment. 

 

KNEE. Presenting with a limp, mild pain, a swollen knee, 

marked wasting of the quadriceps, limitation of movement 

(especially extension), and a flexion deformity. 

Rest the knee in a straight (Thomas) splint, or by extension 

skin traction, for at least 3months, and then allow gentle 

weight-bearing on crutches. Gradually increase this until 

the patient is walking as well as he can. If the disease is 

advanced, or if the pain continues, fit him with a long leg 

plaster cylinder; otherwise avoid this. 

If a child requires an arthrodesis of the knee,                    

try to delay this until after adolescence, so as not to hinder 

growth. 

 

ANKLE. Apply a short leg walking cast. 

 

TENDON SHEATHS. If a chronic swelling of the tendon 

sheaths of the hand, or bursae round the shoulder develop, 

do not forget that tuberculosis can also involve any of the 

synovial membranes. 

 

DIFFICULTIES WITH A TUBERCULOUS JOINT  

If the symptoms are mild so that diagnosis is difficult, 

you can:  

(1),Wait 4-6wks, before committing yourself to long-term 

treatment, provided you are sure you are not missing acute 

untreated septic arthritis. During this time some diseases 

(transient synovitis and rheumatic fever) will settle, while 

others may reveal themselves (partly-treated septic 

arthritis). Tuberculosis will not advance much during this 

time.  

(2),Explore the joint, biopsy the synovial membrane,                  

and remove a lymph node for biopsy. An ESR may also be 

useful. 

Alternatively, and less satisfactorily, you can start a trial of 

treatment with streptomycin and isoniazid for a month.        

If your diagnosis was correct, the spasm in the muscles 

round the tuberculous joint will become less, and the 

general symptoms will improve. 

If you are not sure if there is septic arthritis or 

tuberculosis, even after opening the joint, treat for both, 

and review later when a histological report is available. 

If deformity prevents satisfactory walking,                   

corrective surgery is essential. If an arthrodesis is needed 

(more likely in the knee than the hip), it is usually best 

done 6-8wks after treatment starts. 

If an old tuberculous joint is injured, observe closely.                   

fibrous ankylosis is always unsafe, and can flare up at any 

time. If pain and inflammation continue, and there is no 

bony injury and no ligament rupture, start another full 

course of TB treatment. 
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If a COLD ABSCESS DEVELOPS, leave it, unless it is 

very big and is causing pain and discomfort:                             

this mostly settles on TB treatment within 12months.                             

Aspirate it repeatedly with a wide-bore needle, introducing 

the needle through a long oblique track, so that a sinus is 

less likely to form. If the abscess is very large, explore it, 

clear out its contents, and close the wound to prevent the 

secondary infection. 

   CAUTION! Do not leave a drain in a cold abscess,             

as you risk secondary infection. 

If a sinus develops, it is the result of an abscess opening 

on to the skin, and occurs in immuno-compromised 

patients. Sinuses are rare once TB treatment has started, 

although an old sinus may re-open up temporarily.                 

TB treatment will usually close it. A sinus may become 

secondarily infected, but does not require specific 

treatment. A biopsy from the track is unlikely to confirm 

tuberculosis, because non-specific granulation tissue lines 

it. 

 

If a joint becomes warm & tender, with deteriorating 

radiographic signs, and there is fever and malaise, this is a 

flare-up. This is unlikely to happen if the course of 

treatment is completed, and is a sign that TB treatment has 

failed. Consider some other disease, such as septic 

arthritis, gonococcal arthritis, mono-articular rheumatism, 

or gout.  

 

If the leg becomes significantly shortened,                      

provide a shoe-raise. 

 

ANY CHRONIC  JOINT  INFLAMMATION  IS 

TUBERCULOUS UNTIL PROVED OTHERWISE  

 

 

32.4 Tuberculosis of the spine  

 

The spine is the most common and the most dangerous site 

for skeletal tuberculosis.   

Symptoms are mild. Infection usually starts in the anterior 

part of a disc (7.15), and spreads to the adjacent surface              

of the body of a vertebra, or to two adjacent ones.                            

It seldom involves the lamina. The result is that, as the 

bodies of the vertebrae collapse, the spine angles forwards 

to produce a kyphus (an increase in the normal convex 

curve of the spine; a scoliosis is a lateral curvature).                  

The shape of the spinal deformity depends on how many 

vertebrae are diseased. Commonly, as the deformity               

gets worse, a sharp angle (gibbus, 32-5B) appears. 

Uncommonly, the destruction is not symmetrical,                 

so that the spine rotates. Symptoms are more severe;                      

several of the vertebrae are involved widely in the spine 

(including perhaps some in the neck), and the disc spaces 

may not be narrowed.  

The first symptom is pain in the back, and the first sign is 

increasing kyphosis. Later, pus from the diseased vertebrae 

may track along tissue planes to present as a cold abscess 

in unexpected places, particularly in the groin (psoas 

abscess). Paraplegia may develop (32.5). Persistent 

localized pain at a specific place not relieved by rest or 

NSAIDs after 4-6wks should arouse a suspicion of TB. 

Fig. 32-5 TUBERCULOSIS OF THE SPINE.  

A, boy from Nepal. B, another patient with a gibbus. Note that in 

both se patients the lower thoracic region is involved (the common 

site). C, radiographic signs (see text).  

A, kindly contributed by David Nabarro.  

 

In a child spinal tuberculosis is an important cause of back 

pain, especially if associated with malaise and weight loss. 

There may be tenderness over the low thoracic or upper 

lumbar spine, and any of the signs seen in adults. 

Start TB treatment as an outpatient, without applying a 

plaster jacket.  

 

Idiopathic kyphoscoliosis is one of the differential 

diagnoses of a tuberculous spine. It is a disease of 

unknown cause, in which a child's spine slowly develops a 

curve. It may start as early as 3yrs, but it more often starts 

at 7-8yrs; it progresses most rapidly from 12-14yrs,                

and gets worse until he stops growing. If possible,                     

fit  a back (Milwaukee) brace, and if necessary get the 

spine fused at the appropriate time. If this is not possible, 

reassure the parents that, although the back will  always be 

bent, spinal compression is rare, but a moderate or severe 

lesion will affect the function of the lungs by reducing the 

size of the thoracic cage. 

 

EXAMINATION  

Examine from the side; look and feel for:  

(1) a kyphus,  

(2) reduced movement of the lumbar spine,  

(3),cold abscesses in the neck, paraspinal area, lumbar 

region and groin,  

(4) sinuses.  

Test the reflexes in the legs, and their tone, power,                 

and sensation (32.1,6).  



 

 

712 

 

712 

Look in the throat for a retropharyngeal abscess (6.8). 

RADIOGRAPHS are critical (32-5). Remember to get 

chest films too. Look for:  

(1) Narrowing or obliteration of a joint space, involving at 

least 2 vertebral bodies and the disc between them                   

(this is the typical late picture). Sometimes several 

vertebrae disappear into the space normally occupied by 

only 1 or 2. So count the vertebral spines, because these 

may be all that is left when the vertebral bodies have been 

destroyed.  

(2),Look for forward collapse of the spine.  

(3),You may also see the shadow produced by a 

paravertebral abscess in the thoracic region (this strongly 

suggests tuberculosis, but it can be produced by 

staphylococcal and other forms of bacterial osteitis),                 

and calcification in the psoas sheath, showing that a psoas 

abscess is forming. Evidence of a paravertebral abscess 

increases the probability of tuberculosis being the cause,              

but is not necessary for diagnosing it.  

(4),Osteophytes and bridging (rare). If you do see 

bridging, it is more likely to be due to late staphylococcal 

infection. 

 

SPECIAL TESTS.  

ESR may be very high. A falling ESR is a useful 

indication of response to treatment, but is less important 

than an improvement in the clinical condition, as indicated 

by decreasing pain and tenderness. Aspirate accessible 

abscesses with a 14G needle and look for AAFBôs.  

 

DIFFERENTIAL DIAGNOSIS  

Suggesting pyogenic osteitis or spondylodiscitis (7.15):          

a more rapid onset, less bone destruction, and a higher 

temperature. Confirming the diagnosis may have to depend 

on the aspiration and examination of pus from the spine,          

or on costotransversectomy, 

 

Suggesting poliomyelitis: weak, wasted, flaccid legs.            

If polio involves the spine, it is almost sure to involve the 

legs too. You will see scoliosis rather than kyphosis. 

 

Suggesting idiopathic scoliosis: the curve is smooth,               

with no gibbus, or muscle-wasting. Apart from the curved 

shape of the spine, there are no other signs;                              

the radiographs are normal, and no vertebrae are 

destroyed. The disease starts in childhood. 

 

Suggesting a congenital lateral hemivertebra causing 

scoliosis or dorsal hemivertebra causing kyphosis 

(usually mild): half of one of the vertebrae is missing.                                  

On a radiograph this is almost triangular, its edges are 

smooth and well formed, and there are no signs of disc 

destruction in the vertebra above or below. This kind of 

deformity does not progress with age, and needs no 

treatment. 

 

Suggesting kyphoscoliosis due to lung disease:                      
a previous history of empyema, other causes of lung 

fibrosis, or pneumonectomy.  When the lung collapses, a 

collapsed thoracic cage may result. The spine itself needs 

no treatment. 

 

Suggesting Burkitt's lymphoma: a child in endemic 

areas where this is the commonest cause of paraplegia 

(17.6). 

 

Suggesting metastatic disease: involvement of the bodies 

of the vertebrae without involvement of their discs.                   

The serum alkaline phosphatase is raised. If the primary is 

in the prostate, the acid phosphatase and PSA will be 

raised also. 

 

Suggesting a senile kyphosis: an old woman with 

osteoporosis of all, or most, of the spine, and normal discs, 

which bulge into the softened vertebrae. The kyphus is 

gradual. Treatment is difficult (32.6). 

 

 

TREATMENT.  

Start TB treatment (5.7). Screen for HIV disease.                     

If walking is possible, encourage this. Warn that treatment 

must continue, and that it will take some months to have 

much effect. During this time, the kyphoscoliosis getting 

worse, before it stabilizes. Do all you can to trace 

defaulters by keeping good records. 

 

DIFFICULTIES WITH A TUBERCULOUS SPINE. 

If the cervical spine is involved, treat with an orthopaedic 

collar, or failing this, a plaster corset and TB treatment. 

The spinal canal is larger in the neck than in the thoracic 

region, so the spinal cord is less likely to be compressed. 

 

If there is clumsiness, weakness or incoordination, 

paraplegia is imminent (32.5). 

 

 

32.5 Tuberculous paraplegia 
 

If a patient with spinal tuberculosis complains of 

clumsiness, weakness, or incoordination of the legs, 

paraplegia is imminent. Later, the voluntary power of the 

legs is reduced, their muscle tone is increased, and the 

plantar responses become extensor. Later still, there are 

flexor spasms, and finally contractures. 

 

Paraplegia is the major complication of spinal tuberculosis. 

In early cases it is due to an inflammatory oedema              

round a paraspinal abscess, and later to compression.                

Paraplegia may be the presenting symptom, and is usually 

treatable. In most cases it is motor only (unless it comes on 

very rapidly), because the abscess presses on the anterior 

columns (grey matter, or motor neurones) of the cord 

rather than on the posterior columns (white matter, or 

sensory neurones). Although tuberculous osteitis affects 

the various regions of the spine in the following order of 

decreasing frequency: low thoracic, lumbar, upper 

thoracic, and cervical, you will see tuberculous paraplegia 

most commonly in the thoracic region, sometimes in the 

cervical region, and seldom in the lumbar region. This is 

because the spinal canal is wide there, and the cauda 

equina, a loose bundle of nerves & nerve roots from L2-S5 

and nerves is less readily affected than the solid cord by 

TB. 
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There are 2 types of tuberculous paraplegia:  

(1);The common early type is due to inflammatory oedema 

which responds well to TB treatment, and surgery,                   

if this is necessary.  

(2);A less common later type, due to pressure and 

stretching from a bony deformity, when bony union has 

not occurred. It is the result of late, incomplete,                         

or no treatment at all.  

Its prognosis is poor with TB treatment alone, and even 

with specialized surgery, it is not good. Obviously if there 

is untreated HIV disease, and maybe also HIV neuropathy, 

the prognosis is poor. 

 

PROGNOSIS AND MANAGEMENT are different in the 

2 forms of the disease. The bowels and bladder are 

sometimes involved in later stages; their improvement 

mirrors that of the limb muscles.  

 

If the paralysis is fairly recent (<3months) and the 

deformity is <60º (common), inflammatory oedema is the 

likely cause, and if the indications for surgery are 

followed, the prognosis is good. Even if there is >60º of 

deformity, this is worth managing as if oedema was the 

cause, but the prognosis will not be so good. 

 

(1),If the muscle power (32.1) is fair (grade >3), it is 

almost sure to recover fully. 

(2),If the power is significantly weak (grade <3) but 

without muscle spasms, it will probably recover. 

(3).If the power is poor with extensor spasms,                 

there is >50% chance of a full recovery, and if not,                    

there will probably be a partial recovery. 

(4),If the power is poor with flexor spasms, you can expect 

little or no recovery, and there is little chance of walking 

without special aids. 

 

If the paraplegia is due to pressure or stretching from a 

bony deformity of the neural canal (uncommon in most 

areas and usually of late onset), the clinical picture is the 

same, except that the onset of paraplegia is late when 

kyphosis is marked.  

 

However, even if there is marked bony deformity with no 

paraspinal abscess visible on radiographs, the paraplegia 

may possibly still be due to inflammatory oedema,   

surgery may still be useful but surgery of this kind of 

paraplegia is difficult. Otherwise give TB treatment alone. 

 

TREATMENT FOR TUBERCULOUS PARAPLEGIA  

 

NON-OPERATIVE TREATMENT.  

If TB treatment (5.7) and bed rest do not cause 

neurological improvement in 6wks (unusual), review him. 

Screen him for HIV disease if you have not done so.            

Your diagnosis may be wrong, but if you are sure that 

there is TB, consider costotransversectomy. 

 

NURSING CARE is the same as for traumatic paraplegia:   

so manage the patientôs morale, the skin (pressure areas), 

the urine, and the bowels.   

If you donôt do this properly, there is no use in operating! 

 

Fig. 32-6 COSTOTRANSVERSECTOMY for a tuberculous or a 

pyogenic paraspinal abscess. A, incision. B, approach to the ribs and 

transverse processes.  

After Campbell WD, Edmonson AS, Crenshaw AH, (eds) Operative 

Orthopaedics. CV Mosby 6th ed 1980 Fig. 13.10, with kind permission. 

 

COSTOTRANSVERSECTOMY  (GRADE 3.3) 

 

INDICATIONS.  

Osteomyelitis of the spine (7.15).  

(1),Paraplegia due to osteitis (usually tuberculous), 

provided you can demonstrate a paraspinal abscess 

(tuberculous or pyogenic) on ultrasound or radiography.  

(2),A large paraspinal abscess (tuberculous or pyogenic) 

when there is no paraplegia.  

(3),To obtain tissue for histology, when the cause of an 

osteitis is still in doubt, after considering the clinical 

condition and the radiographs. 

 

POSITION.  

Anaesthetize, intubate the patient and lay him prone with 

the chest supported on pillows, and mechanical ventilation,                 

or lay him in the right lateral position. 

 

PREPARATION.  

Have 2 units of blood in reserve. Diathermy is useful. 

Find the vertebra or vertebrae most markedly involved,                     

by noting the site of any gibbus, and examining the 

radiographs carefully.  To make sure you choose the right 

level, get a radiograph done with a marker placed on the 

rib selected for removal: leave this marker in place.  

 

INCISION.  

Make a 10cm incision centred on the affected vertebrae, 

curved to the left, and reaching the spinous processes at 

each end. Raise a flap of skin and subcutaneous tissues, 

and turn this medially, to expose the supraspinous 

ligament. 
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    CAUTION!  

(1),Approach the abscess from the left, so as to avoid the 

azygous vein (at some levels) and the vena cava.                   

The aorta, being thicker is much less easily damaged.  

(2),Later, gentle dissection near the vertebral bodies will 

help you to avoid damaging the pleura and entering the 

pleural cavity. 

 

With a knife, divide the posterior spinal muscles in the line 

of the skin incision, and strip the muscle mass with a stout 

periosteal elevator from the lamina of the vertebra and 

laterally from the back of the transverse process.                

When you have cleared the transverse process fully,  

divide it at its base with a sharp osteotome. 

 

Clear the attached rib of muscle laterally to 8cm from the 

midline and then cut the periosteum of a rib longitudinally 

on its back, and strip it from the bone with a curved 

periosteal elevator all round, keeping close to the bone.               

This will help to separate it from the tissue covering the 

underlying pleura, and protect the intercostal vessels and 

nerve. 

 

Then cut the rib with rib cutters (or carefully with bone 

cutters), at the lateral extremity of the incision.                    

Avoid damaging the pleura.  

Then grasp the outer end of the rib, and by a twisting 

movement remove it with the severed part of the 

transverse process at its base.  

 

Now look for the paraspinal abscess. Insert your index 

finger along the side of the vertebral bodies, and separate 

the tissues gently. You may need some sharp dissection 

with scissors; if so keep very close to the bone.                

This will lead you to the abscess, and not the pleura! 

Tuberculous pus is watery, with debris in it. Pus from 

osteitis is yellow and creamy. Drain and culture what you 

find. Pass your finger round the anterior surface of each 

vertebra, up and down to ensure thorough drainage.  

 

   N.B. Do not perform a laminectomy (i.e. dividing the 

posterior arch of the vertebra) as this may cause the spine 

to subluxate. 

 

If you find no pus, check the radiograph, you may have 

chosen the wrong level. If so, re-examine the radiographs 

and remove a further transverse process and its related rib 

and feel again. 

 

If you still find no abscess, take some tissue from the disc 

space for histology. The best place to biopsy is felt more 

easily than seen. Use cervical biopsy forceps, or dissecting 

forceps and a #15 blade mounted on a long handle. 

 

CLOSURE. Preferably use suction drainage (4.9).                

There is no need for an intercostal drain, unless you 

damage the pleura. Approximate the muscles to the spine 

by sewing the spinal muscles to the supraspinous ligament 

with absorbable sutures. Close the skin with continuous 

2/0 monofilament. Apply a dressing.  

 

 

      POST-OPERATIVE CARE.  

Insist on changing the patientôs position 2hrly. He should 

be able to turn the upper part of the body by 48hrs, but he 

will still need 2hrly assistance with turning. He may show 

no improvement for up to 6wks. If there is no 

improvement by this time, the outlook is poor.                           

If improvement starts by 6wks expect it to continue for            

6months. It will be hastened and improved by the drainage 

of a significant abscess. 

 

If the paraplegia continues, treat with attention to 

possible complications. 

    CAUTION! Avoid an indwelling catheter.                                

Try using intermittent sterile catheterization if necessary! 

 

DIFFICULTIES WITH COSTOTRANSVERSECTOMY  

If you damage the pleura, insert an intercostal drain 

(9.1). 

 

 

32.6 Back pain & lumbar disc lesions 

 

Backache is a very common symptom. Your task,                    

as often, is to sort out those patients who need specific and 

sometimes urgent treatment, from those whom you can 

only help symptomatically.  

Most common causes are: 

(1) vertebral disc prolapsed 

(2) osteoarthritis and senile osteoporosis in the very old  

 

Causes not to miss are, particularly in children: 

(3) pyomyositis (7.1),  

(4) osteomyelitis (7.15),  

(5) septic or tuberculous arthritis (7.16, 32.4).  

 

Other causes include: 

(6) malignant deposits in the spine,  

(7) back injuries including ligamentous sprains,  

(8) spondylosis, spondylolysthesis and ankylosing 

spondylitis.   

 

Do not forget: 

(9) pancreatitis (15.11),  

(10) pyelonephritis,  

(11) retroperitoneal abscesses (6.15),  

(12) a leaking aortic aneurysm (35.8)! 

 

Lumbar disc lesions are due to the protrusion of the 

nucleus pulposus of an intervertebral disc through a 

weakened area in its annulus fibrosus. This is the ring of 

firm fibrous tissue that holds the softer nucleus pulposus in 

place. Prolapsed tissue from the nucleus pulposus may 

press on a nerve root, and cause pain down the leg                

(32-7B,E). Almost all lumbar disc lesions occur in the 

spaces L4/5 or L5/S1. Pressure on the S1 root causes pain 

down the back of the thigh, calf, and outer side of the foot 

(32-7D). Pressure on the L5 root causes pain on the lateral 

aspect of the thigh and leg, and the dorsum of the foot    

(32-7C).  

 



 

 

715 

 

715 

A protrusion from the L5/S1 disc usually presses on the S1 

root (not on L5), but a protrusion from the L4/5 disc may 

press on the S1, or on the L5 root. Occasionally, when the 

protrusion is central, other roots are involved, and these 

may cause urinary problems.                  

 

Disc protrusions are more likely to occur in a back which 

has been weakened by a sedentary occupation, and may 

follow sudden flexion of the spine, or bumping in a 

sedentary position, as with truck drivers and their 

passengers in the back on bad roads. 

The patient is usually a younger to middle aged adult,            

who presents with sudden severe pain in the front of               

the thigh, the back of the thigh (sciatic pain,                               

which is present in most patients), the calf, or the foot.                                  

Movement, coughing, or sneezing all make the pain worse.                     

The dorsum of the foot may be numb, and its dorsiflexors 

weak, occasionally on both sides.  

 

 
Fig. 32-7 BACK PAIN.  

A, normal disc. B, ruptured annular ligament, with the nucleus 

pulposus protruding. C, L5 lesion causes loss of sensation on the 

dorsomedial aspect of the foot, and weakness of the dorsiflexors of 

the ankle, with sparing of the ankle jerk. D, S1 lesion causes loss of 

sensation on the lateral border of the foot, weakness of plantar 

flexors, and a diminished ankle jerk. E, prolapsed disc pressing on 

the large S1 nerve root; F, central protrusion risks involving S2, S3, 

S4 and S5 which control bladder function, G, if the disc protrudes 

medial to the nerve root, the patient tilts his spine towards the 

painful side to relive pressure on the nerve root, whilst H, if the disc 

protrudes lateral to the nerve  (at a lower level) , he tilts away from 

the painful side. After Apley AG, Solomon L. Apleyôs System of 

Orthopaedics and Fractures. Butterworth 6th ed 1982 Figs 18.20,21,23. 

 

EXAMINATION. (32-8).  

Remember to examine, for metastases, the prostate rectally 

in a man, and the breasts in a woman. 

Measure the length of both legs: in many cases they are 

different, and a simple shoe raise will solve the problem. 

In lumbar disc lesions, the lumbar spine is flattened,        

with loss of its normal lumbar lordosis, and slight 

scoliosis.  There may be tenderness over the interspinous 

ligaments, at the site of the lesion, or on gently tapping the 

spinous processes. Movement of the lumbar spine is 

usually severely restricted. Forward flexion is always 

restricted, and is accompanied by spasm. Lateral flexion 

may be free, in one or both directions. 

Lay the patient flat and raise the leg by the ankle.               

Straight leg raising is limited and flexing the ankle makes 

it worse. The ankle jerk (S1) may be diminished or absent. 

There may be also diminished sensation in the relevant 

dermatomes. 

You can usually diagnose a disc lesion clinically.                

Most disc lesions are benign and self-limiting, and can be 

managed non-operatively, although they often recur.  

 

PLAIN RADIOGRAPHS rarely show confirmatory signs.            

Look for mild scoliosis, loss of the normal lumbar lordosis 

and narrowing of the disc space. Radiographs must be well 

centred to show this. If you take films obliquely, any disc 

space will look narrow. Perform a MYELOGRAM (38.1h) 

if sciatica is getting worse despite treatment, or if there is 

an acute cord compression, or deteriorating paraparesis. 

Obtain a chest radiograph especially in a smoker (looking 

for cancer) or if TB is likely. 

 

DIFFERENTIAL DIAGNOSES  

Suggesting metastatic disease: an older patient with 

persistent spinal pain, both when active and at rest.                   

The radiographs of the spine may be normal initially. 

Typically, there is a patchy osteoporosis of the bodies, 

and/or the arches, of the vertebrae (some metastases are 

sclerotic, especially those from the prostate). There may be 

a pathological fracture, especially of a vertebral body.         

The discs are spared. Look for the primary in the prostate 

(27.22), the breast (24.4), the bronchus (29.19), the thyroid 

(25.6), and the kidney (27.35), and for signs of multiple 

myeloma (32.20). 

Suggesting an acute infective cause: pyomyositis (7.1),         

or osteitis of the spine (7.15):  an acute onset with fever 

in a child or young adult, who is obviously very ill. 

Suggesting tuberculosis (32.4): a slow onset with loss of 

weight, malaise, mild fever, and a gibbus. 

    CAUTION!  

(1);Young children do not have disc lesions, so assume 

that all back pain in a young child is serious, until you 

have proved it is not.  

(2) Back pain and fever are a serious combination.  

(3) Think of TB. 

 

TREATMENT.  

Insist on bed rest in the most comfortable position, which 

is usually with the hips and knees flexed. Do not put 

pillows under the knees; they will immobilize the legs and 

promote deep vein thrombosis. Put boards under the 

mattress. Provide analgesia (if necessary, pethidine or 

morphine with NSAIDs for the first few days), and do not 

let him get up, even to go to the toilet. Make sure you turn 

a patient 2hrly if he cannot do so himself: do this with          

3 assistants, rolling him keeping the spine from bending. 

There is no evidence that steroids help in the long term. 
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Many patients improve without traction. If not, tie a band 

round the pelvis, and apply a total of 7-10kg to both sides 

for a maximum of 3-5days. Raise the foot of the bed to 

apply counter traction. Alternatively, apply 4-5kg of 

traction to each leg with adhesive strapping.  

Start active and passive movements of the legs, as soon as 

the acute pain is over. When the pain is sufficiently 

improved, start back extension exercises. If symptoms 

improve, continue bed rest for 2-3wks. Then allow 

mobilization to the toilet, keeping the back straight.                     

Do not allow bending down: insist on crouching with the 

hips and knees flexed, keeping the back straight, to pick 

something from the ground. 

 

INDICATIONS FOR SURGERY.  

(1);Neurological deficit: if there is perineal numbness,                 

loss of an anal reflex or incontinence of urine or faeces, 

surgery is urgent, otherwise incontinence may become 

permanent. Sensory loss in the S1, L5 or L4 regions 

usually means surgery is needed sooner rather than later.   

(2);Significant weakness of the dorsiflexors (L5)                       

or plantarflexors (S1).  

(3) Failure of the pain to improve, despite 3-4wks in bed. 

 

 
Fig. 32-8 EXAMINING THE SPINE.  

A, flexion from side to side. B, flexion and extension forwards and 

backwards. C, rotation. D, straight leg raising to test for sciatic 

irritation. E, confirm this by pressing in the popliteal fossa, or 

dorsiflexing the ankle, which cause sciatic pain through stretching.  

F, if you raise the opposite leg, this may also cause pain. 

CONTRAINDICATIONS FOR SURGERY  

(1);Be careful if the patientôs neurological deficit does not 

correspond with the radiological findings; operation then, 

at the wrong site, obviously will fail to cure the problem! 

(2),Make sure the neurological deficit is of spinal,                       

not peripheral, origin, e.g. arising from a neuropathy            

(e.g. diabetic or HIV), or nerve injury (for example,             

from IM injections). 

 

DIFFICULTIES WITH BACK PAIN  

If an older patient has pain on sitting or standing,              

or following manual activities, he is probably suffering 

from OSTEOARTHRITIS. Exclude other diseases.                         

Keep the spine as mobile as possible with exercises. 

Encourage weight loss in obesity. 

 

If an old patient, especially female, has a marked 

kyphosis, think of SENILE OSTEOPOROSIS, with a 

generalized loss of matrix and calcium, especially from the 

bodies of the vertebrae. The discs expand and compress 

the weak vertebral bodies. Painful pathological fractures 

are common, and there may be root pain.                             

Treat symptomatically with analgesics, and encourage 

mobility, if necessary with the aid of a stick.  

 

If an adult or older child has back pain, worse on 

stanging, and often episodic, consider the possibility of 

SPONDYLOLITHESIS. In this condition the body of a 

vertebra (commonly L5) slips forwards on the vertebra 

below. It is often asymptomatic, and even if you find it,                

it may not be the cause of the pain, so exclude other 

causes. If you find it by chance, when there is no pain,                 

do nothing. If there is pain, surgery may be necessary. 

 

If a young man has leg weakness but has minimal back 

pain, consider HIV or schistosomal transverse myelitis, 

Guillain-Barré type neuropathy, or syphilis.  

 

If a young man has back pain and later stiffness, 

perhaps with inflammatory involvement of the other 

joints, consider the possibility of ANKYLOSING 

SPONDYLITIS (common in India, 32-9), a disease of 

unknown aetiology. Typically, the pain disturbs sleep in 

the early hours of the morning, is relieved by getting up 

and walking, and, unlike most other pains, is made worse 

by rest. The upper legs may ache, but radiating pain is 

unusual. There may be malaise. Test for bilateral sacroiliac 

tenderness, and pain over the sacroiliac joints on springing 

the pelvis (both early signs). All movements of the lumbar 

spine are restricted, sometimes with muscle spasm.                 

Chest expansion is also restricted (an objective early sign). 

Look for uveitis (28.5). The ESR is raised. The earliest 

radiographic sign is bony erosion of the lower ӎ of both  

sacroiliac joints, followed later by secondary ossification 

and ankylosis of the whole joint. Early, the lumbar 

radiographs are normal; later there is a calcification of the 

intervertebral ligaments ('bamboo spine').  

Teach exercises to help prevent severe curvature of the 

spine, and retain mobility. In the early painful stages, 

NSAIDs may help, e.g. indometacin 25mg tid.  
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Keep the major joints mobile, and if they do become fixed, 

try to ensure that this happens in the position of function            

(7-16). 

 

Fig. 32-9 ANKYLOSING SPONDILITIS.  

A, characteristic 'question-mark' posture of ankylosing spondylitis. 

B, bony bridges forming between the vertebrae. C, sacroiliac joints 

have fused and only the ghost of the old joint line is visible.  

After Robin J in 'The Independent', permission requested.  

 

32.7 Managing chronic poliomyelitis   

 

Many children of the world have paid a high price for 

acquiring their natural immunity. Poliomyelitis is still 

found in Pakistan, Afghanistan, Madagascar, Myanmar 

and Central and West Africa, as well as war zones 

(Ukraine, Syria & Iraq). In certain countries, there is an 

active effort to stop immunization, so this disease may 

soon acquire a re-birth. Some cases of vaccine-derived 

polio have occurred in areas of inadequate vaccination and 

low immunity. The strategy to prevent this is to launch a 

high-quality high-coverage immunization.  

The polio virus destroys the anterior horn cells of the 

spinal cord. This causes a flaccid lower motor paralysis, 

without impairing sensation.  

The flexor and extensor muscles of a normal limb are 

arranged so that they oppose one another's action.  

Polio can weaken both groups mildly or severely,             

equally or unequally. When, as is usual, the muscle groups 

are involved unequally, it is commonly the extensors 

which are most affected.  

When this happens, the stronger flexors pull the limb into 

a flexion contracture. If all the muscles of the limb are 

weak, there is a flail limb.  

In a child, growth will cause further deformity. All this can 

happen in varying degrees to the hips, the knees, or the 

ankles, on one or both sides, to cause many patterns of 

paralysis. The arms are less commonly affected, and are 

usually less of a disability. 

Make sure you have ruled out other causes of paralysis, 

especially HIV disease. 

Remember similar deformities may result from cerebral 

palsy. If you can correct physical deformities, mental 

deficiency will be much easier to handle. 

 

These are your opportunities:  

(1);Do all that you can to promote the immunization 

campaigns in response to WHO's expanded programme of 

immunization (EPI).  

(2);Try to prevent contractures developing immediately 

after the acute phase of the illness.  

(3);If they do develop, use serial plasters, traction,                           

or tenotomies to release some of the milder ones.                         

More complex operations, such as osteotomies, 

arthrodeses, and tendon transfers, are tasks for an expert, 

so are all operations on the arms and spine, on the rare 

occasions when these are necessary.  

(4) Provide patients with the necessary callipers (32-13A), 

crutches, and plaster splints.  

(5) Follow them up for many years, if necessary, and help 

them to find places in schools, and to find jobs. As always 

in medicine, but particularly in polio, consider the total 

needs. Never treat a single joint without considering the 

other joints in the limb, the other limb, and the adaptations 

the patient has already made to the disability. 

 

Your results should be good if:  

(1) you operate carefully on the right indications,  

(2) you use simple callipers (32-13A),  

(3) you are able to provide the necessary physiotherapy 

and follow-up.   

These last two are likely to be your main constraints.  

 

THE HIP IN CHRONIC POLIO  

 

If an adult or child has an isolated flexion contracture 

of the hip of <30º due to weakness of its extensors and 

adductors, he is probably walking adequately, and needs 

no treatment, provided there is no other serious 

contractures. The stability of the hip may even be 

improved and shortening compensated by a small 

adduction and flexion contracture. 

 

If an adult or child has an isolated flexion contracture 

of >30º, consider releasing it. 

 

If there is a flail hip  due to paralysis of all its muscles, 

provide a pair of crutches. 
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Fig. 32-10 CHRONIC POLIO. A, A patient with a weak hip or knee 

may be able to walk by putting his hand on the thigh, or                            

B, by locking the hip in hyperextension, using the extensors of the 

hip. C, if the whole leg is weak, a stick will be necessary. D, if there is  

severe contractures of both knees, crawling on the ground may be the 

only way to get around. E, an adult 'crawler' seated. Note the large 

callosities on the knees. Kindly contributed by Ronald Huckstep. 

 

If there is a hip dislocation or subluxation in a flail hip, 

reduce the dislocation, and apply an abduction plaster 

spica. Provide crutches. Occasionally, an osteotomy,                         

an arthrodesis, or a psoas transfer is necessary.                 

Reducing a dislocated hip can be difficult.                                     

It readily redislocates because there are no functioning 

muscles left around the hip to hold it in place.                      

If  the dislocation is recurrent, leave it alone.  

 
Fig. 32-11 MORE POLIO DEFORMITIES OF THE KNEE.  

A, valgus deformity. B, hyperextension deformity (genu recurvatum). 

C, rotation deformity.  D, posterior subluxation. All these are much 

less easily treated than flexion deformities.  

Kindly contributed by Ronald Huckstep. 

 

THE KNEE IN CHRONIC POLIO  

Not all weak knees need a complete calliper. Some 

patients may be able to manage with a knee splint. 

If there is an isolated flexion contracture of the knee of 

<30º due to weakness of its extensors, apply serial casts 

for a child (32.1), and skin traction for an adult. 

    CAUTION! Never put a cast on a knee (or any other  

joint) while it is held under tension, or osteoarthritis 

will result (32.1). 

If there is an isolated flexion deformity of the knee 

of >30º but <90º, release it surgically (32.8) by a very 

limited open tenotomy (32-15). Do this only if you 

need a little more extension in order to apply skin 

traction, when the biceps femoris tendon is tight,              

but not the semitendinosus and semimembranosus, 

which are attached medially (35-18). Feel the tendons 

when the knee is extended to its limit. If all the tendons 

are tight and need surgical release, more complex 

surgery is necessary. 

 

If there is a flexion deformity of >90º, correction is 

going to be difficult, and a stiff painful knee may 

subsequently develop. If there is one contracted knee, 

either leave it alone, or consider an osteotomy or an 

arthrodesis. An adult with 2 contracted knees is best left 

alone. 

 

If there is a valgus deformity of the knee, usually 

associated with a flexion contracture, a surgical release 

and a calliper are necessary. If necessary, bend the calliper,                      

or fit it with a valgus knee strap, to prevent it rubbing 

against the knee. 

 

If a small child has a severe valgus deformity of the 

knee, an osteotomy, or stapling of the medial epiphysis,  

by an expert, is necessary. 

 

If there is lateral rotation of the tibia on the femur,            

or lateral subluxation of the knee, there is usually also a 

flexion contracture of the knee. Try to correct rotation and 

subluxation at the same time as the flexion contracture. 

More often, a late deformity is structural, and cannot be 

corrected by simple tenotomies. If rotation and subluxation 

are the only deformities, they are usually asymptomatic, 

and do not require specific treatment. 

 

If a child has a hyperextended knee >10º                       

(genu recurvatum), due to early weight-bearing on a weak 

knee, fit an above knee calliper with a posterior strap. 

If an adult has a hyperextended knee > 30º,                         

an osteotomy may be necessary. 

 

THE ANKLE IN CHRONIC POLIO  

If there is an equinus deformity of the ankle, owing to 

paralysis of its extensors, in a child, and flexing the knee 

allows you to bring the ankle up into the neutral position, 

correct the deformity by serial casting (32.1). If there is a 

greater degree of deformity than this, do a tenotomy.               

 

In an adult, the decision as to whether an operation would 

be beneficial is difficult, and depends on:  

(1) the degree of equinus of the ankle,  

(2) the power in the knee and hip,  

(3) the condition of the other leg,  

(4) whether he can or cannot use crutches,  

(5) whether he will need callipers after surgery and can get 

them. 
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If there is a calcaneus deformity of the ankle,                                 
due to weakness of the calf muscles, a lace-up boot may be 

all that is necessary. Otherwise, fit a below-knee calliper 

with a front stop. 

 

If there is a valgus deformity of the ankle,                              
usually associated with some degree of equinus, correcting 

the equinus deformity and fitting a calliper will probably 

be enough.  Otherwise a transfer of the peroneal tendons,                

and perhaps a triple arthrodesis will be necessary (32-26F). 

 

If there is a varus deformity of the ankle,                        

due to weakness of the evertors of the foot fit him with a 

below-knee calliper if the deformity is mild.  Otherwise a 

soft tissue correction, or a triple arthrodesis will be 

necessary (32-26F). 

 

If there is an adduction deformity of the forefoot,                

try several manipulations (32.1). Surgical correction will 

probably be necessary. 

 

If there is a cavus foot (32-20A), a tenotomy, tendon 

transfer, or arthrodesis of the toes is necessary.  

 

N.B. Apparent shortening is due to tilting of the pelvis,                     

as the result of an adduction or abduction deformity of the 

hip. True shortening is a real shortening of the leg,              

and in polio is due to the failure of a paralysed leg to grow.                         

If necessary, correct an abduction contracture of the hip,                  

a flexion contracture of the knee, or an equinus contracture 

of the ankle. If the shortening makes walking difficult 

(usually >4cm), raise the short leg with a clog or with 

boots. If necessary, fit callipers. 

 

DIFFICULTIES WITH CHRONIC POLIO  

If the femur or tibia fractures, fit a cast,                            

and use the opportunity to correct any deformity,               

and maintain walking. The knee and ankle are unlikely to 

be functional, so stiffness will not be a problem.                 

An internal fixation is indicated to maintain alignment. 

APPLIANCES FOR POLIO 

When you have released the contracture, the muscles of 

the leg will still be weak, so you will probably have to 

provide a brace, or a crutch, or both. A weak hip needs 

crutches, a weak knee needs a long calliper (32-13A),             

and a weak ankle needs a short one. If you cannot provide 

callipers, do not try to release the contractures! 

 

There are 4 types of orthopaedic appliances of increasing 

sophistication: 

(1),Appliances of the traditional type, such as the pads, 

kneelers, sticks, peg legs (32-21B) and crutches, that are 

used in traditional societies everywhere. Unfortunately, 

there are no traditional callipers. 

(2),Appliances of the Huckstep type (32-13). These can be 

made in a hospital workshop using locally available iron, 

galvanized wire, wood, and leather, and can be repaired by 

a bicycle mechanic, a cobbler, or a blacksmith. If they are 

properly made with hardwood, a child will usually 

outgrow them, and need a larger size before they wear out. 

If they are made of soft wood they wear out quickly. 

(3),Appliances of an intermediate type are more durable. 

They are cheaper than appliances of type (4),                        

and are technologically appropriate. An example is a 

modified Bata shoe with a metal tube to support the end of 

the iron bar (32-13B). If these shoes have an open toe, they 

will fit feet of various sizes, but are less durable in wet 

weather. The leprosy shoes (32-22,23) are of this kind. 

(4),The expensive high-technology appliances that are 

standard in the industrial world. These need imported 

materials, particularly duralumin and special plastics,                  

and can only be made and repaired by a skilled technician. 

Unfortunately, many prosthetists consider it a matter of 

professional pride to make only the most sophisticated 

appliances of this type, which patients cannot afford.                

Resist their efforts, and encourage them to make 

appropriate appliances in sufficient quantity. 

 

If you cannot get ready-made appliances from an 

orthopaedic service, ask your hospital workshop to make 

those of types (2) or (3). All large or medium-sized 

hospitals, doing much surgery, need a workshop making a 

wide range of appliances of level (3). You will need 

above- and below-knee callipers, fitted when necessary 

with backstops or frontstops (32-13A). The callipers differ 

only in length, in the diameter of the ring, and in the 

presence of a knee piece in an above-knee calliper.          

Calipers of types (2) and (3) have irons each side of the 

leg. Although the single outside or inside irons of the 

callipers of type (4) look more elegant, they are weaker, 

they are more difficult to make and adjust, and they are 

usually less effective than double ones. 

 

Use callipers to prevent deformities in a weak limb, and to 

straighten and support a child's leg after you have 

corrected the contracture. There are few indications for 

fitting callipers on an uncorrected contracture. Fit them as 

soon as walking starts, and replace them with a larger size 

with increasing growth. Encourage all children, who have 

muscle weaknesses which might lead to deformities,                

to wear callipers until they have stopped growing, even if 

they can walk without them. The indications for fitting an 

adult with a crutch, or a calliper, are the same as in a child, 

except the deformities are static. 
 

Fig. 32-12  PARALLEL BARS FOR POLIO are helpful when a child 

is learning to walk. Kindly contributed by Ronald Huckstep.  
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ABOVE-KNEE CALIPER  

If you are uncertain if a knee or ankle calliper is going to 

be useful or not, consider applying a suitable plaster cast 

of the same function for 4-6wks. If it is helpful,                     

make a calliper. In this way you will avoid making 

callipers that do not help. 

 

INDICATIONS. Fit a child with an above-knee calliper if: 

(1) The knee is so weak that lifting the leg against gravity 

is impossible (quadriceps power <3).  

(2) He is likely to develop a contracture as the result of 

muscle imbalance.  

(3) There is a mild knee contracture of <30º that a calliper 

could correct, if it is worn during the day or at night.  

(4) He is developing a hyperextended knee, as the result of 

trying to lock and stand on it.  

(5),There is weak quadriceps (35-18C), and at the same 

time too much equinus to let him swing the leg, and lock 

the knee. 

 

CONTRAINDICATIONS.  

Do not fit a calliper, or crutches, if :  

(1) Walking is reasonably good with a flail ankle: walking 

may be easier without them.  

(2),Walking is reasonably good with a weak knee, using 

the hamstrings (35-18C) to extend the thigh, and lock the 

knee.  

(3),There is have enough power in the triceps, shoulders,                 

or trunk to use crutches (needed because of weak hips).  

(4),You have not corrected the deformity (unless it is very 

mild, and the calliper is designed to correct it). 

 

FITTING.  

Choose a calliper which reaches about 2cm below the 

groin on standing, make the straps fairly tight, and make 

sure that the knee piece gives the knee adequate support 

anteriorly. Make the posterior strap slightly loose,            

unless the knee is abnormally hyperextended (32-13A). 

 

If there is a mild flexion deformity of the knee,                         

fit an ordinary calliper with a loose posterior strap, and a 

tight knee piece, which may need to be padded. 

 

If the knee is hyperextended (genu recurvatum),                              

you can correct this easily, so apply only slight tension to 

the posterior strap. 

 

If there is a valgus knee, bend the calliper to avoid the 

bony points, and fit an inner knee pad tied to the outer side 

of the callipers, to prevent the knee from rubbing against 

the inside iron, especially on weight-bearing. Fit it so that 

it presses on the medial side of the knee, and corrects the 

deformity on walking. 

 

    CAUTION! A long calliper keeps a knee straight,                

and allows walking. But, because the knee does not bend, 

it may become fixed in extension, and be a nuisance on 

sitting. So make quite sure that on removing the calliper, 

the knee is put through a full range of passive flexion.  

This should not be a problem, if the calliper comes off 

each night. 

 

BELOW-KNEE CALIPERS  

 

INDICATIONS.  

Provided there are no complications, fit a below-knee 

calliper if the foot is flail or drooping, or is tending to go 

into varus or valgus, provided the quadriceps power is >3. 

If it is <3, an above-knee calliper is necessary. 

 

FITTING. Choose a calliper that will allow the knee to 

flex fully, with a socket which will fit firmly, and not 

allow too much movement. Always fit a supporting ankle 

strap. 

If the calf muscles are so weak that the foot dorsiflexes 

excessively, fit a front stop. 

If there is little power in the dorsiflexors, so that the 

foot tends to equinus, fit a backstop (32-13). 

If the ankle is inverted or everted, fit the appropriate 

inner or outer T-strap. 

 

FOLLOW UP. Try to review at least every 6 months. 

Replace the calliper with a larger one as the child grows.                  

A long calliper is no use if it ends just above the knee!                

Make sure that the family understands that the child will 

need a calliper for life. Do all you can to help with 

education. 

 

CRUTCHES.  

You will need a variety of sizes. If possible, make them to 

measure. If necessary, you can use any straight stick with a 

handle and a bar for the axilla. A crutch will be useful if 

polio has weakened the hips. Allow a suitable trial period. 

The grip must be strong enough to hold it, the triceps must 

be strong enough to propel the patient forwards, and the 

spine must be strong enough to allow sitting without help. 

 

A crutch is likely to help if:  

(1) Both legs are in callipers.  

(2) One leg is in callipers, and the opposite leg or the spine 

are weak.  

(3) One leg is in a calliper and is very weak, and the hip on 

the same side is weak. 

Fit crutches. The length and the position of the hand grip 

must be right. Many patients who are given crutches could 

manage equally well with a stick. It you try a stick, teach 

him to hold it on the opposite side to the weak or weakest 

leg. If his hands are too weak to hold ordinary crutches, 

forearm crutches may be useful. 

 

    CAUTION! Make sure that he does not lean on the 

crutches, while they are in the axilla. This may paralyse 

the radial nerve, or even all the nerves to the forearm and 

hand, and they may take 6 months to recover. 

 

A TOE SPRING may be of great help if there is foot drop. 

Fix a suitable spring, or a piece of bicycle tubing to the toe 

of the shoe and to a strap below the knee (32-23). 

Alternatively, attach a back stop, which is easier to fit. 

 

AN ANKLE SPLINT will be useful if there is danger of 

foot drop while in bed. Make a suitable splint from plaster,                     

or padded boards, to keep the foot at 90º to the leg. 
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Fig. 32-13 APPLIANCES FOR POLIO. A, simple callipers. Note that 

long leg callipers should reach to 2cm below the groin. They will be 

useless if they only reach to just above the knee. B, modified shoe, as 

an example of an appliance of type 3. C, alternative calliper fixation 

to the heel of the shoe. Kindly contributed by Ronald Huckstep.  

 

A RAISED SHOE will help if one leg is >4cm shorter than 

the other. Any cobbler will raise make a shoe-raise.                   

Start with a shoe- raise of ½ the deficit in length. If there is            

<4cm of shortening, do not supply a shoe raise. 

 

 

 

32.8 Contractures of the hip and knee 

 

Before you decide on any operative treatment, assess the 

function of the limbs in detail, and what the particular 

social needs are. There may already be remarkable 

mobility, and although a straight leg may look better,                 

it may not work better, especially if it needs callipers. 

However, if a child's legs are so weak and contracted that 

he crawls along the ground, even if it be at some speed, 

you must try to get him walking, because the 

psychological effect of doing so will be tremendous.              

But if he is an adult, consider the whole future carefully 

first. He may be able to crawl fast and cultivate the fields 

on the hands and knees, but if he can only walk slowly and 

stiffly in callipers, he may die of starvation. So a cultivator 

may be better crawling, especially if his arms are too weak 

to use crutches, whereas an office worker, for example, 

may benefit from callipers.  

    N.B. Sometimes an operation is an obvious disservice,       

e.g. lengthening the Achilles tendon for someone walking 

on the ball of an equinus foot. 

 

 

 

A severe contracture can:  

(1) cause the skin over a joint to shrink,  

(2);shorten the muscles, intermuscular septa, nerves,              

and vessels,  

(3) contract the joint capsule,  

(4) deform the epiphyses.  

 

Undoing all this is difficult, and may be impossible;                   

so only try to relieve milder contractures,                         

and follow  the indications carefully, or you may damage 

important structures, or cause infection or skin loss.                                 

A child's contractures are easier to correct;                                  

he probably only needs a tenotomy, whereas an adult may 

need an osteotomy, or an arthrodesis. 

 

The contractures of the hip and knee are often associated. 

You may have to release or lengthen:  

(1) The iliotibial band in several places down the thigh.          

In a young child, 1-2 incisions may be enough,                      

and you may not need the complete set of 4 incisions 

described (32-14).  

(2) The tight structures on the front of the hip, particularly, 

the iliopsoas.  

(3) The tendon of the biceps femoris in the popliteal fossa. 

(4) The medial hamstrings (occasionally). 

 

You can cut tight bands and tendons in 2 ways:  

(1).Push a long thin tenotomy knife through a small skin 

incision, and cut the bands by palpation. This is 

satisfactory for the less severe contractures, provided you 

do it correctly, and as extensively as necessary.  

(2).Cut tight structures under direct vision. In the thigh, 

this is the best method, especially for severe contractures, 

but it needs more skill and the wound may break down, so 

use the closed method. Behind the knee, the common 

peroneal nerve is very superficial, so the only safe way to 

divide the tendons there is by open operation.  

(3).Lengthen a tendon by a z-plasty incision.                           

Slit the tendon longitudinally according to the length 

required, and extend this cut laterally proximally and 

distally in the form of a Z; then suture the two parts of the 

tendon together side-to-side to provide the extra length. 

    N.B. Do not try to treat a contracted hip                                

by manipulation and serial casting in a spica;                        

surgery is better. 

 

The knee is the most difficult of the three joints on which 

you may have to operate, especially in an adult, whose 

tibia can be rotated backwards and laterally, as well as 

being flexed. Be safe, and do not try to release a 

contracture of >90º. If you try, the tight popliteal vessels 

and nerves may be stretched; and pain, paralysis, and even 

gangrene may follow. Even a contracture of <90º may be 

difficult. After you have released it as much as you can by 

tenotomy, you can obtain the final correction by daily 

increasing buckle correction. Insert a Steinmann pin 

through the upper tibia and incorporate this in a long leg 

cast, with a slit in the popliteal area.  Fit a buckle ratchet 

attachment at the back of the knee. Apply traction to the 

Steinmann pin to avoid posterior subluxation of the knee, 

and adjust the buckle to give an extra 1mm extension per 

day (32-16). 
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ANATOMY. The common peroneal (lateral popliteal nerve) descends 
obliquely along the lateral side of the popliteal fossa to the head of the 

fibula, close to the medial margin of biceps femoris. It lies between the 

tendon of biceps femoris and the lateral head of gastrocnemius,                     
and winds round the lateral surface of the neck of the fibula deep to 

peroneus longus. 

 

TENOTOMY 

 

INDICATIONS.  

(1) An isolated hip contracture of >30º at any age.  

(2) A child with an isolated flexion contracture of the knee 

of >30º.  

(3);An adult with an isolated flexion contracture of the 

knee of <90º.  

(4);Combined hip and knee contractures of >30º,                               

provided there are no contraindications. If you have many 

patients, start by operating on the younger ones with lesser 

deformities first. 

 

CONTRAINDICATIONS to any release operation are:  

(1);Weak arms. The patient will need crutches, so he must 

have 2 arms, especially if both legs and the trunk are weak. 

There are exceptions to this rule, and a really determined 

adult, or child, sometimes manages surprisingly well with 

limited weakness in one or both arms, provided the trunk 

is strong.  

(2);A patient with mild contractures, who is walking 

reasonably well, is probably best left as he is.                       

This includes:      

   (a) a contracture of the hip alone of Ò30Ü, especially if it 

also has a mild abduction deformity, which may increase 

its stability and compensate for shortening.  

   (b) an isolated knee contracture in a child: treat with  

manipulations under GA every 2wks.  

(3);An adult who is earning his living as a 'crawler',                  

and is happy to go on doing so.  

(4) Do not operate on any patient unless you can provide 

him with callipers (32-13). 

    CAUTION! Scar tissue is not stable for at least                      

6months, so when you correct contractures, you must find 

some way of maintaining the position of the limb for at 

least 6months, or longer, if there is still muscle imbalance, 

or much scar tissue. 

 

ILIOTIBIAL BAND TENOTOMY  (GRADE 1.3)  

 

Use a narrow tenotomy knife, or an old cataract knife,                   

or a #11 scalpel blade altered (32-17), so that only its tip is 

sharp. Operate under full sterile precautions, and prepare 

both legs, even if you are only going to operate on one of 

them. Squeeze all blood out of the incisions periodically 

during the operation, and at the end. The hip incision may 

bleed considerably. 

 

Release the hip and knee before you release the ankle.          

The structures you are going to divide must be tense,               

as you divide them, so keep the hip in as much extension 

and adduction as you can, while you cut. Feel the tight 

structures through the skin, to make sure that you have left 

no tight bands undivided. 

 

 

Fig. 32-14  ILIOTIBIAL BAND  TENOTOMY .  

A, position of the incisions. B, structures to be cut.  

Kindly contributed by Ronald Huckstep. 
 

1st incision.  

Make this on the outer side of the thigh, about 2cm above 

the knee. You can usually feel the tensor fascia lata as a 

tight band. Push the knife horizontally into the outer side 

of the thigh, just behind the tight band, until it just touches 

the lateral side of the femur.  

Rotate its blade, so that its cutting edge is upwards; then 

cut all the subcutaneous structures anterior to the blade,                      

and lateral to the femur. Provided you make the incision in 

the right place, and only cut anteriorly, you will not cut 

anything important. Do not cut posteriorly, or you may cut 

the popliteal artery, or the lateral popliteal nerve. 

 

2nd &  3rd incisions.  

Make these ӎ and ӏ of the way down the outer side of the 

thigh. Feel for the tensor fascia lata, and push the knife in 

along its posterior border down to the bone, exactly as for 

the first incision. Then rotate the knife 90º and cut 

anteriorly and laterally to the outer side of the shaft of the 

femur. 

If you cannot feel the tensor fascia lata, insert the knife 

where you think it should be and cut exactly the same way. 

There are other tight structures to be cut, including the 

vastus lateralis. 

 

4th incision is the one which releases the hip.  

Make it 2cm below the anterior superior iliac spine. 

    CAUTION!  

(1) Do not damage the femoral vessels and nerve. Do not 

push the knife further medially than a point 2 cm lateral to 

the mid-inguinal point (where you can feel the artery).  

(2) Feel for the inguinal ligament, and take care not to 

divide that. 

Push the knife in subcutaneously, below the anterior 

superior iliac spine, from a lateral to a medial direction,              

so that its flat surface is in the plane of the skin just caudal 

to the anterior superior iliac spine. Stop 2cm lateral to the                       

mid-inguinal point. Then rotate it 90º, so that its edge faces 

backwards, and cut all the tight subcutaneous structures. 
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If the contracture is severe, cut all tight structures lateral 

to the branches of the femoral nerve. Cut right down to the 

front of the trochanter of the femur. 

When you have cut the tight structures anteriorly,                   

twist the knife so that it cuts laterally, and cut all the tight 

structures on the anterolateral side of the hip. 

 

    CAUTION!  

(1) When the tip of the knife is deep, angle it caudally,                   

so that its blade is parallel with the inguinal ligament,           

and will not cut it.  

(2) Do not cut further back than the coronal plane of the 

anterior part of the hip joint. Leave the abductors posterior 

to this, to give lateral stability to the hip.  

(3) Keep the hip in as much adduction and extension               

as you can, while you divide the tight structures.                          

Feel them through the skin during the operation,                  

and do not leave any tight deforming bands behind. 

 

OPEN BICEPS FEMORIS TENOTOMY (GRADE 1.3) 

 

INDICATIONS. This is only indicated if the knee 

contracture is >30º but <90º. The method which follows is 

a very limited open tenotomy suitable for a patient:  

(1) who needs a bit more extension, so that he can be put 

into skin traction,   

(2);whose biceps femoris tendon is tight, but not the 

semitendinosus and semimembranosus tendons, which are 

attached medially. Feel the tendons when the knee is 

extended to its limit. If all the tendons are tight and need 

surgical release, get expert help. 

 
Fig. 32-15 OPEN BICEPS TENOTOMY to release a contracture of 

the knee. A, site of the incision. B, be quite sure you find the lateral 

popliteal nerve, before you cut anything. C, divide the biceps femoris 

tendon. Kindly contributed by Ronald Huckstep. 

 

METHOD. Make an incision on the lateral side of the knee 

(32-15). Feel for, and find the biceps tendon under direct 

vision, hook it out of the wound, and cut it. 

    CAUTION! Be sure that it is the biceps tendon,                 

and only the biceps tendon. Be careful you have not caught 

the lateral popliteal nerve with it: they both look very 

similar. Look for muscle fibres being inserted into the 

tendon before you cut it.  Be sure the nerve has not stuck 

to the back of the tendon. 

  

Put your finger into the wound, and feel for any other tight 

structures which need cutting. You may need to cut the 

posterior part of the iliotibial band, and the lateral 

intermuscular septum. Sometimes, the anterior part of the 

deep fascia lata also needs cutting. 

Apply skin traction, or a well-padded cast. 

 

CASTING AND MANIPULATION. If the contracture of 

the knee is <45º, apply a well-padded cast with the knee 

just short of the full extension to which it is capable.                 

It must not be under any tension, or it will be painful.                

If the contracture is >45º, apply a pulley support keeping 

the knee elevated, with skin traction to the distal leg 

(Russell traction). 

 

    CAUTION!  

NEVER put a knee into a cast under tension, or wedge a 

cast to correct a knee contracture, or its articular cartilage 

may necrose, and early painful osteoarthritis may follow, 

in what was previously a painless mobile joint. 

Check the hip incision again (if you have released the hip 

at the same time), as soon as you have applied the cast,                  

and squeeze out any clot which has formed, under full 

sterile precautions. Pad the incision and apply light 

adhesive strapping. 

Every 2wks, remove the cast, and manipulate the hip and 

knee, until the knee is in at least 5º of hyperextension,               

and there is <10º of flexion deformity ('fixed flexion')           

in the hip. Manipulate it (32.1), and spend 5-10mins on 

each joint. Be sure to flex the knee fully, and to rotate the 

tibia medially and laterally, to maintain these very 

important movements. Correct or avoid backward 

subluxation of the knee. If necessary, correct the lateral 

rotation of the tibia on the femur. 

 

After each manipulation apply a well-padded                    

above-knee cast, with the ankle firmly dorsiflexed.                                             

As always, do not put the knee under tension! 

As soon as the flexion deformity in the knee is <40º, fix a 

walking piece on the bottom of the cast, and encourage 

walking with crutches. 

 

Leave the final cast on for 2wks, and then replace it by  

an above knee calliper, with its posterior strap loose.                     

Advise wearing it day and night for 2-3wks, until the risk 

of recurrence of a flexion contracture of the knee is less.                

Later, daytime wear only, for up to 6 months, is necessary 

when the tendency for the contracture to recur will have 

passed, or indefinitely if the knee needs stabilization. 

 

If possible, provide physiotherapy, or assisted exercises, 

after you have removed the cast. If the postoperative care 

is not properly done, you may end up with a stiff, painful 

knee, in which the tibia is subluxated posteriorly on the 

femur. 
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MOBILIZE and get the patient into a chair as soon as 

possible. For a child, you can usually do this in a few days.               

In an adult, full mobilization may take a month or two.                

Prop him up gradually in bed or a chair, before he tries to 

get up. He may need crutches or a calliper; crutches must 

fit properly. 

 

DIFFICULTIES RELEASING CONTRACTURES OF THE KNEE  

If the knee is painful & stiff, (which, so it is said, should 

never happen with proper treatment), reassure that the 

knee will slowly recover some, or all, its movement in a 

few weeks or months. The pain will probably go, even if 

the knee does not regain its full movement. If pain and 

stiffness persist, try intensive physiotherapy or Russell 

traction. An arthrodesis is necessary very occasionally. 

 
BUCKLE KNEE EXTENSION DEVICE 

 

 
Fig. 32-16 BUCKLE CORRECTION FOR KNEE FLEXION 

DEFORMITY.  

 

 

32.9 Equinus deformity of the ankle 

 

This is the most common deformity in a child, and is 

fortunately the easiest to correct. Provided there is no 

severe valgus or varus deformity (32.1), you can correct a 

milder equinus deformity with serial casts, each of which 

will release the deformity a little more. If you are 

inexperienced, you will find serial casts very useful. 

 

If a child has a more severe deformity, he needs the 

Achilles tendon lengthened. You can perform this by an 

open or closed method. The closed operation is simpler, 

and there is less risk of infection, or keloid formation.             

The advantage of the open method is that it is possible to 

divide the posterior capsule of the ankle joint, if this is 

necessary, as it may be in polio.  

The risk in both methods is that you may cut the posterior 

tibial nerve and vessels, and cause gangrene of the toes,               

but this should never happen, if you are careful.  
 

 

 

 

Fig. 32-17 CLOSED ACHILLES TENOTOMY. A, i f you do not have 

a tenotomy knife, make one by grinding away a #11 blade.                                 

B, the 2 incisions: make only tiny incisions in the skin. Insert the 

knife with its blade in the plane of the fibres, and then twist it before 

you cut. Make the 1st cut from the medial side above the malleolus, 

and the 2nd posteriorly cutting medially. C, put the foot into a cast in 

gentle dorsiflexion. N.B. The fibres of the Achilles tendon twist from 

medial to lateral as they descend. Kindly contributed by John Stewart. 

 

ACHILLES TENDON LENGTHENING:  
SERIAL CASTING  
INDICATIONS.  

Mild degrees of equinus deformity: make sure that when 

you flex the knee as far as possible, the calf muscles relax 

enough so that the ankle comes into a neutral position 

(90º).             

    N.B. If  both legs are involved, correct them one at a 

time, to avoid a long confinement to bed. 

 

METHOD.  

Do not use GA. Apply a below-knee cast, while the knee is 

flexed to 90º, to allow you to achieve more dorsiflexion of 

the ankle. You may not be able to get the foot into the 

neutral position on the first occasion. When the cast is dry, 

apply a walking heel, and allow mobilization.                      

Encourage progressive knee extension. Once the patient is 

walking with the knee fully extended, repeat the procedure 

and apply a further cast, until the foot will reach the 

neutral position with the leg extended. 

 

CLOSED ACHILLES TENOTOMY (GRADE 1.3) 

INDICATIONS.  

Where serial casting is inadequate, with also a minor varus 

or valgus deformity, provided it is not so severe that it will 

prevent you fitting callipers.  

 

CONTRA-INDICATIONS.  

In a child, tenotomy is contraindicated if:  

(1),The equinus ankle is helping to compensate for a short 

leg, or to stabilize an unstable knee, and so enabling 

satisfactorily walking.  

(2) He will never walk because his arms are weak.  

(3),The deformity is minimal, and he is managing well 

with a shoe or boot, with or without a calliper.  

(4) The feet are infected; if so, delay the operation.  

(5) There is a severe valgus or varus deformity which will 

make fitting a calliper impossible. 
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METHOD.  

    N.B. For club foot, use the method described in 32.10. 

Use a small tenotomy knife, or the improvised one               

(32-17). Use full sterile precautions, scrub up,                       

gown yourself, use gloves, and apply a tourniquet (3.4). 

 

1st incision: cut through the posterior ӏ of the Achilles 

tendon, above the level of the malleoli. Do this by pushing 

the knife into the tendon from the medial side, in the line 

of its fibres, at the junction of the anterior third and the 

posterior two-thirds. Rotate the knife 90º, and then cut 

posteriorly, until you feel the knife cutting very easily, 

which shows that you have now cut the posterior part of 

the tendon. 

2nd incision, push the knife into the tendon in the line of its 

fibres, at the junction of its lateral ӎ and medial ӏ,                

just  above its  insertion on the calcaneum. Then, rotate the 

knife through 90º, and cut medially.  

 

    CAUTION!  

(1),Use full sterile precautions, and drape with sterile 

towels.  

(2),Use a gentle sawing motion, and do not break the 

blade.  

(3),Do not cut the posterior tibial vessels and nerves, 

which lie anteromedial to the Achilles tendon (32-18).  

(4),Do not try to divide the tight posterior capsule of the 

ankle joint in this method. This is not tightened in 

poliomyelitis, unless there is an associated varus 

deformity, which must be corrected at open operation. 

To manipulate the ankle, flex it dorsally. Apply force as 

close to the joint as possible. Do not apply force to the 

distal tibia; you can easily break it. In a young child with 

polio, you should be able to achieve 20º of dorsiflexion 

(calcaneus); in an adult or older child you may get less.             

If necessary, manipulate it again 2wks later. 

 

If the ankle does not reach the neutral position (90º), 

check that the tendon has been divided properly,                         

by reinserting the tenotomy knife in the same 2 tenotomy 

sites. If the ankle is still not fully corrected to 90º,               

wait and plan to increase correction by applying serial 

casts every 2-3wks.  

    N.B. If necessary, release the ankle on the same 

occasion as the knee and the hip. 

 

POSTOPERATIVELY, squeeze out all subcutaneous clot. 

Bleeding is usually slight. Apply a small dressing. 

 

If the knee is stable, apply a well-padded below-knee 

walking cast, with the foot near the maximum correction, 

but not at the extreme limit of extension.  

Elevate the leg, and encourage walking. Review a young 

child in 3wks, and an older child or adult in 6wks.     

Remove the cast and apply a below-knee calliper with a 

backstop (32-13B). 

 

If the knee is unstable and has no contracture, apply an 

above-knee cast, and later an above-knee calliper instead 

of a below-knee. 

 

 

 

DIFFICULTIES WITH CLOSED TENOTOMY.  

If you have cut the whole Achilles tendon, do not be 

alarmed. It will almost always heal satisfactorily in the 

lengthened position. Do not try to repair it at this stage. 

 

If the deformity recurs, it probably did so because the 

patient did not wear a calliper, or wore one without a 

backstop (32-13B). If he fails to wear one initially,            

the deformity is sure to recur. He may be able to do 

without a calliper 6-12months later. Follow up carefully, 

so that you can decide about this. 

 

If you fracture the lower tibia  because you have 

manipulated it too vigorously, fit a cast. 

 

OPEN ACHILLES TENOTOMY  (GRADE 1.3) 

 

INDICATIONS. Equinus contractures of the ankle,                   

in which there is a contracture of the posterior capsule of 

the ankle joint that requires release. This is an alternative 

to the closed method, especially when that has not 

achieved normal dorsiflexion. 

 

METHOD. Using GA, apply an exsanguinating tourniquet 

to the thigh (3.4). Use the lateral position, with the leg to 

be operated on uppermost.  

 

Make a longitudinal incision over the lower ӎ of the leg, 

extending proximally from the attachment of the Achilles 

tendon to the calcaneus. Dissect out the Achilles tendon. 

You may see the small tendon of the plantaris (35-22I)           

on its anteromedial side. 

 

Make 2 incisions half way across the Achilles tendon: the 

lower one 1cm above its insertion, either from the medial 

to the lateral side, or vice versa. If there is any varus 

deformity of the foot leave the lateral side intact. If there is 

any valgus deformity, leave the medial side intact.                 

The aim of doing this is to help the distal attachment of the 

tendon to correct the deformity. At a suitable level,                    

c. 4-10cm proximally (depending on the size and the 

degree of plantar flexion to be corrected), make a small 

incision opposite the first one (32-18A,B). Then push up 

the foot into normal dorsiflexion, without too much force:                  

if the fibres of the Achilles tendon pull out, stop there.  

 

If you fail to put the foot into satisfactory dorsiflexion, 

make a longitudinal incision down the middle of the 

tendon joining the two cuts. If this still does not correct the 

position of the foot, dissect down to the posterior aspect of 

the ankle joint, under direct vision. Divide the posterior 

capsule of the ankle joint transversely (32-18D),                  

from lateral to medial, and open up the ankle,                           

by dorsiflexing the posterior part of the foot. 

 

    CAUTION! Be careful not to cut:  

(1) the flexor hallucis longus tendon (35-22I),   

(2) the posterior tibial nerve and vessels, which lie on the 

medial side of the posterior aspect of the ankle joint.  

These structures are only in danger if you divide the 

posterior capsule. 
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If you have divided the Achilles tendon completely, 

bring its ends together with a special figure-of-8 suture. 

Close the skin with 2/0 monofilament. Pad the leg, apply a 

below-knee cast with the knee flexed to 90º and release the 

tourniquet. 

 

Fig. 32-18 OPEN ACHILLES TENOTOMY.  

A, expose the Achilles tendon. B, divide the tendon, initially at the 

lower level, either on the medial side if there is varus deformity,          

or lateral if valgus; then vertically if necessary. C, repairing  the 

tendon with a variation of the figure-of-8 suture. D, cross-section at 

level of mid-malleoli: (1) saphenous nerve and vein. (2) tibialis 

anterior. (3) extensor hallucis longus. (4) superficial peroneal nerve.                         

(5) extensor digitorum longus and peroneus tertius in the inferior 

extensor retinaculum. (6) dorsalis pedis vessels. (7) deep peroneal 

nerve. (8) peroneus longus. (9) peroneus brevis. (10) tibialis posterior. 

(11) flexor digitorum longus. (12) posterior tibial artery & vein &  

tibial nerve. (13) flexor hallucis longus. (14) sural nerve.                     

N.B. The fibres of the tendon twist from medial to lateral as they 

descend. 

 

POSTOPERATIVELY, raise the foot of the bed, expose 

the leg on a pillow, and check the circulation in the toes 

hourly. Next day, add a 'shoe' to the cast. Provide crutches,                      

and check the cast in 3wks. Remove it or change it at 

6wks. 

 
Fig. 32-19 REHABILITATING DISABLE D CHILDREN.  

With the kind permission of David Werner.  

 

 

 

32.10 Club foot (Neonatal talipes equinovarus) 

 

A child is sometimes born with shortening of the soft 

tissues of the flexor aspect of the leg, and the medial side 

of the foot, which causes the talus to point downwards 

(equinus), and inwards (varus). At the same time, the 

forefoot is adducted at its tarso-metatarsal joints, and the 

1st metatarsal is plantarflexed to a greater degree than the 

5th metatarsal (cavus). This may happen to one or both of 

the feet and is known as idiopathic club foot.                          

The deformity is common and may arise 1 in 500 live 

births. 

 

If the deformity is left to progress without correction,                

the navicular bone may be pulled medially, and sometimes 

even away from the front of the talus. An extreme result is 

a plantarflexed calcaneus and vertical talus, with 

dislocation of the navicular causing a 'rocker bottom foot'.   

 

Manipulation and casting by the Ponseti method when 

properly done will correct this disability permanently;                      

it is best if you can organize for your physiotherapy team 

to attend a course to learn to do this correctly; although the 

Ponseti method is not difficult, it is important to 

understand the anatomy, and avoid the pitfalls. 

Occasionally, a child is born with the feet pointing in other 

directions or with other deformities: these may result in 

secondary, as opposed to idiopathic, club foot. Some cases 

of talipes are due to paralysis, for example those 

associated with MENINGOMYELOCOELE (33.11). 

These may be helped but are often resistant to conservative 

manipulation treatment.   


