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Editorial

MANAGEMENT OF PLANTAR ULCERS—
THEORY OR PRACTICE?

Introduction

Nerve damage and its complications are the major causes of stigma in leprosy, caused by
reaction against Mycobacterium leprae in the nerves.'= Solid staining bacilli can be found
in trunk nerves long after completed leprosy treatment.* Reactions cause reversible or
irreversible, partial or total nerve damage.>>

Damage in trunk nerves of the extremities causes impairment of sensory, motor and
sudomotor function of the hands and feet. Loss of sensation deprives the extremities of
protection against injuries, causing ulcers and septic conditions that lead to deterioration
of the limbs, and result in severe physical and social disability.'-

Neuritis and its consequences are preventable but, in spite of this, leprosy patients are
still suffering from ulcers. There are programmes where 50% or more of all new patients
are reporting with a WHO disability grade of 1 or more.®®

Ulcers and ulcer care constitute a large problem in the management of leprosy. In
leprosy hospitals the majority of beds in surgical units are occupied by ulcer cases. Beds
utilized for preventive surgery are comparatively few.

During the courses in ulcer management at ALERT (All Africa Leprosy and
Rehabilitation Training Centre), we teach that if we know why, how and when ulcers are
formed, how ulcers heal and what prevents some ulcers from healing, we can know how to
prevent and treat them.

The prevalence of ulcers in leprosy programmes evokes some questions:

Do the workers in leprosy management have enough knowledge about the pathome-
chanisms of ulcer formation to prevent and treat ulcers?

2 Has recent research contributed essential knowledge to our understanding of
prevention and treatment?

3 Are present treatment programmes adequate?

Why are ulcers formed?

It is well understood that loss of sensation of a sole of the foot allows various types of
trauma to attack the foot unnoticed.'
Sensory testing helps leprosy workers to identify cases at risk of suffering ulcers.>!!
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Such tests have to be performed in the field, where the patients are. Consequently they
have to be simple and repeatable.

Threshold values for light touch are measured with nylon filaments calibrated to bend
at specific weights.'? Patients not responding to a 10-g filament are more likely to get
ulcers.'>!'* Some normal feet are not able to feel the 10-g filament, especially in the heel
area.'

The qualities of sensations that are needed to protect a foot from injuries are not fully
understood. Vibration perception threshold studies, using fixed frequency and varying
amplitudes, have shown that patients with disintegration of the tarsal bones have more
severe impairment of vibration sense in affected feet than in the contralateral unaffected
feet.!“!6 In some ongoing studies of the restoration of plantar sensation, patients are
reporting returning sensation as an awareness of the ground they are stepping on,
qualities of sensation for which it seems to be difficult to design a simple and repeatable
assessment.'”!8

How are ulcers formed?

Mechanical factors cause ulcers on hands and feet. In the absence of a protective
sensation patients injure themselves. A range of mechanical forces from approximately 50
g/cm?, closing the capillaries and causing ischaemic ulcers, to above 80 kg/cm?, causing
penetration of the skin, is in action.'

The most common force is the repetitive moderate stress caused by normal walking,
which ranges from 2 to 5 kg/cm? Occasionally, the mechanical stress may reach peak
pressures above 5 kg/cm?, especially when feet are unprotected and deformed. During
normal walking a foot experiences about 725 impacts per km.!” A person who has
sensation will immediately react with discomfort and pain on overload and alter his/her
pattern of walking or take a rest. If that person or people around him are unaware of and
donotlook forphysicalsigns of overload,damage may happen unnoticed. Consequently,
awareness and physical examination must compensate for loss of sensation. It seems
difficult to create this understanding and make a patient practice what he should have
learnt.%20

Penetrating objects and burns are examples of direct trauma.' Classical examples are
stones in a shoe or penetrating thorns. Exposure to low heat over a long time can cause
severe burns. Walking barefoot on hot stones or riding in a lorry, with the feet on top of
the gear box, are typical causes. Blisters, the size of the whole sole, may be the result.

Ischemic ulcers are mainly caused by tight shoes, shoestraps or bandages.' All that is
needed to cause damage is very low pressure over a long time. New footwear and wrongly
applied bandages and splints are typical causes.

Leprosy patients may not feel pain when they step on infected ulcers.' Infection is
spread to deepertissuescausing the involvement of bones, joints and tendon sheaths, loss
of tissue and mobility.

Where are ulcers formed?

The distribution of ulcers depends on mechanical factors.'?! A leprosy worker
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understanding this will be able to identify risk factors and give proper advice to patients at
risk.

Fortunately three out of four ulcers occur on the forefoot. Ulcers on the lateral part of
the sole and under the fifth metatarsal base and on the heel have a high risk of severe
complications.

Several methods are available that evaluate the pressure points under the sole, but
only the Harris mat is usable under field conditions.?? The rubber mat, with ridges of
different heights, gives a footprint on a piece of paper, where higher pressure is registered
as a deeper colour. The Harris mat can be applied on top of differing walking surfaces and
be cut to fit the inside of shoes. The equipment, consisting of the mat, a rubber roller,
stamp, ink and some paper for printing, is easy to carry in the field.

Dynamic and static foot pressure has been studied in insensitive, neuropathic feet,
using pressure transducers, barographicimages, and image-processing systems which are
sometimes microprocessor-controlled.?-3° Some authors?’ claim that the measurement of
vibration perception threshold alone (considered a bedside method) may be useful in
identifying patients who are at risk of suffering from ulcers. Foot pressure studies are used
to determine the specific areas that are at risk of developing ulcers. Unfortunately these
methods are not usable in the field.

Modern computerized methods that produce graphic displays of position and
magnitude of pressure under the sole as well as the position in and proportion of the
stance phase are now available. They increase our understanding of dynamic forces
during walking. Some authors claim that such investigations provide information about
structural changes, e.g. in the metatarsal heads or tarsal bones, and can be helpful in
guiding orthopaedic surgeons to suitableearly corrective action.?*?* Peak pressure studies
give valuable information in the design of protective footwear.?+2528

Studies that give us a deeper understanding of the dynamic forces causing tarsal
disintegration and allow us to identify risk factors or very early signs of deterioration are
welcome.'%3% Our present experience is that once the process of deterioration has started it
is difficult to stop. Tarsal disintegration condemns a leprosy patient to wear special
footwear for life. Such patients often have to have amputations.5?

How do ulcers heal?

Tissue damage heals by scar formation. Primary healing leaves a minimum of scar.
Secondary healing leaves a bulky and hard fibrotic lump of a scar. Tissue from the sole of
the foot, the palm of the hand, the pulp of the fingers and toes is unique and difficult to
replace. Loss of tissue in the heel is serious. The forefoot has some wider margin for tissue
loss. Tissue loss must be kept to a minimum.}?!:31-33

Factors preventing healing are infection, sequestra, insufficient immobilization, poor
circulation, tension in tissues due to atrophy and scars, and foreign bodies. Such factors
also influence the quality of scar. To our knowledge, the healing ability in leprosy patients
is not impaired.** Can healing be accelerated? Electrostimulation has been tried for many
years. Studies indicate that high voltage stimulation and low intensity direct current
stimulation of decubitus ulcers does accelerate healing.?*3

Many ‘healing agents’ have been suggested, but it causes confusion among leprosy
workers to claim superiority of a specific agent and deflects them from the essentials in
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ulcer care—i.e. keeping ulcers clean and immobilizing the ulcerated feet. One author3?
emphasizes that special topical agents add nothing essential to ulcer care. Ulcers usually
fail to heal for lack of attention, not for lack of a specific topical agent.

Antibiotics are overused. Many of the strains found in ulcers are resistant to our
common antibiotics.’** Widespread and indiscriminate use of antibiotics only adds to
the number of resistant strains and very little to the treatment. Very few cases really need
antibiotics. Antibiotics are necessary only in cases who show general signs of a septic
condition. Antibiotics should never be a substitute for surgery or general basic care.

The majority of patients with plantar ulcers are not hospitalized but in their own
homes. Consequently the time and money currently being spent on developing more or
less fancy remedies should be spent on developing and teaching home care.'°

How can ulcers be prevented?

Prevention of ulcers begins with early case detection, a team work that involves everyone
from the leprosy control manager to the health worker, the physiotherapist and the
surgeon.

A formula that emphasizes that the prevention of disability is a concern and
responsibility of every health worker could look like this:

LM =LC+POD+PRS

(LM = Leprosy Management, LC=Leprosy Control, POD =Prevention Of Disability,
PRS =Preventive and Rehabilitative Surgery).

1 Leprosy management is incomplete without disability prevention.*

2 Prevention of disability must not only be a concern of the physiotherapy, occupational
therapy, orthopaedic workshop and health education staff in their own clinics. It must
also be an integral part of leprosy management.®®

3 It must be emphasized that surgery should be used not only to salvage definite disasters
but also to prevent disability.?

4 To achieve this, leprosy control staff, POD staff and surgeons must all work together.

What a surgeon finally discovers in his operating theatre depends on the efficiency of
disability prevention, treatment and case selection in the field. The surgeon should:

1 participate in training,

2 pay visits to the field to establish and develop routines for patient selection,
3 develop surgical treatment in the field, and

4 integrate basic surgical activities into peripheral hospitals and clinics.

The leprosy surgeon is an underutilized resource in leprosy management. This may be
the fault of the surgeon. The demands in the operating theatre may deflect the surgeon
into problem-solving too late. Problems start in the field where the patients are, but
surgeons tend to be involved only when problems are large and irreversible, i.e. patients
who have major septic conditons or major disabilities in need of extensive surgical
intervention.

Early nerve lesions are reversible, but it must be admitted that we still have not



192 R. O. Kazen

mastered the treatment of neuritis in spite of years of research.®? Patients deteriorate
during and after neuritis treatment. Many leprosy surgeons believe that nerve decompres-
sion, mainly of the ulnar and posterior tibial nerves, combined with corticosteroid
treatment, helps in minimizing nerve damage.** The timing of surgery is important, and
the surgeon is often brought in too late. Great responsibility rests on field staff in
identifying and selecting cases early enough. Well-trained field staff and well-developed
policies for the treatment of neuritis are essential for success. Neuritis is best treated by a
team.

There has been no miracle remedy discovered that keeps dry skin moist or removes
excess dry skin other than soaking in water, oiling and rubbing with a stone (pumice,
ceramics or any stone cut to obtain a flat surface).* Most dry and cracked feet will become
soft and smooth after 1 week of daily treatment.

Insensitive feet must be protected with footwear with a soft insole that evenly
distributes pressure and a hard undersole that protects against any penetration of sharp
objects. Different types of rocking devices are also essential to further neutralize pressure
points. Moulds are a necessary but controversial aid, because ill-fitting moulds do more
harm than good."#

Patient acceptability of protective footwear is a problem in many programmes,
because most leprosy shoes look different from ordinary footwear. Since this creates a
new stigma they are often not accepted, but few acceptable alternatives are available.4’*

One publication does describe a plastic sandal which can be mass produced at a low
cost,*® which seems to be well accepted by the population. It has a controlled rigidity and a
certain rocking effect, a hard-wearing plastic sole and a soft insole which can be changed
when worn out. The shoe is durable and can easily be repaired either by a local shoemaker
in the street or by the patient.

Trials are under way with commercially made shoes that are high enough to allow a
protecting soft sole to be inserted. More sophisticated methods of analysing the dynamics
of different footwear can facilitate the design of protective shoes acceptable to the
patients.??>>3® Local shoe factories can modify commercial models. Simple studies
measuring the effect of such arrangements would be welcomed.

How can ulcers be cured and prevented from recurring?

Much of the recent literature on ulcer care is concerned with advanced ulcer treatment
and high technology assessment methods. More studies at field level would be welcomed.
Has the enthusiasm for MDT and the large reduction of patients in our programmes
lessened our interest in the numbers of leprosy patients who are at risk of developing
disabilities? There are publications indicating that the incidence rate of disability may be
higher after treatment than during treatment.” Are the at-risk patients caught early
enough? Is the identification of at-risk patients being delegated? To the community? To
the patients themselves? It may very well be that in the future the responsibility for
prevention of disability and caring for the disabled should be that of the general health
care services or the community,* but until this responsibility has been so delegated it
remains with the leprosy control programme.

Ulcer prevention and treatment is basically a management problem. It is a matter of
applying simple basic principles:'+#¢47
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—Soak and oil the dry skin.

—Inspect the soles of feet.

—Use protective footwear. Change the walking pattern. Rest whenever there are signs of
tissue trauma.

—Clean, trim, immobilize and cover ulcers.

—For deep ulcers, apply appropriate surgical measures.

—After ulcers have healed, re-evaluate the foot for further preventive measures. Is
preventive or corrective surgery needed? Is there a need for prescribing another type of
footwear?

It is amazing how much time and effort is spent in looking for fata morgana, ‘the healing
shoe’, ‘the healing ointment’ that should be spent in the training of staff and the
development of proper routines for the prevention and treatment of ulcers.

Treatment starts with the field workers identifying and diagnosing the cases.’® Today
ulcer cases in many programmes are either sent to a central hospital for treatment, or not
treated at all. In some field programmes the ulcer care offered ends with a symbolic
soaking, superficial trimming and bandaging once every 4 weeks; patients believe in the
ritual as performed in the field clinic but do not understand it and make no effort to copy
or repeat it at home.

While studying the treatment of ulcers in many programmes and the patients’
behaviour, ‘classical’ health education does not seem to have been very effective.? Self-
examination and self-care must be taught, and practised where the patients normally live.
Teaching situations where patients share experience with other patients are recom-
mended.'?

In many institutions the average stay for ulcer patients is as high as 3 months. Patients
tend to get dependent on their hospital beds. They show confidence in the nicely-smelling
solutions and beautifully coloured dressings, and do not believe that anything essential
that is done could be repeated in their homes. Leprosy field workers complain that
patients who are discharged from hospitals and treated in the field feel deprived of the
special medicines and material used in hospitals and show a lack of confidence in the
treatment in the field clinics.

Treatment of simple ulcers

To effectively reach all patients in need it is necessary that:

1 Ulcer care should be decentralized to the lowest possible level, and given as close to the
patient’s home as is possible by:

(a) Developing and teaching home care. Since most patients are at home and many
institutions are sited far away, relatives or village health workers should treat
ulcers. The advantage of this would be quicker treatment, the patients remaining in
theirhomes and developing a better understanding and commitment to the process
of care.

(b) Encouraging minor procedures to be performed in peripheral leprosy or general
clinics either by leprosy control staff or by trained general health staff.

(c) Engaging and training staff in peripheral general hospitals to help with the basic
surgical management of ulcers and septic conditions.
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"2 Leprosy workers should be taught to differentiate between ulcers suitable for treatment
in the field and those which need to be referred to a hospital for possible surgery.
Physical examination has to be taught and practised. Probing is an excellent way of
differentiating between superficial and deep ulcers.?®>! A simple probe can be made
from an unfolded paperclip, sterilized by the flame of the spiritlamp that is used for
skin-smear taking, which is normally carried on field trips.
3 Methods of immobilization should be developed and implemented that allow the
patients a certain level of mobility but still immobilize the ulcers.

Encouragingly enough there are a number of publications describing different casting
techniques, carrying out clinical trials on ulcer healing’'> and studies on pressure
reduction.>*-%7

The moulded double-rocker plaster shoe is a cheap and simple device which patients
accept. [tis reasonably effective compared to the classical below knee close contact plaster
cast.’8®! Both methods are useful in the ambulatory treatment of ulcers.

Several different new materials that have been tested are more durable than
conventional plaster (POP), but POP is easier to apply. Self-setting materials like PU-
resin-impregnated bandages have better mechanical and physical properties but are
significantly more expensive and potentially more hazardous than POP.>

Treatment of complicated ulcers

First, the patient must be prevented from walking on the ulcer, and second it must be
decided where the patient should be treated.

Most of the cases will need surgical intervention, and depending on the resources and
levels of staff training, many patients can be treated in peripheral clinics. We are dealing
with simple surgical procedures all aiming at eliminating infection, by drainage and
removal of infected tissue, and restoring the plantar surface.

Cases suffering from serious septic conditions or from tarsal disintegration or high
risk ulcers need to be treated by a worker who has had training in leprosy surgery.®%

Grossly deformed feet may need extensive surgical correction and special footwear to
prevent further ulcers. This treatment is very time-consuming, and means that the
surgeon is occupied a long time treating a small number of patients.3:63

Procedures involving the bone require a lengthy healing time, but this may be
necessary in order to prevent the ulcers recurring. Replacement of lost plantar skin is
difficult and controversial since the skin outside the plantar surface is inferior to plantar
skin.67-¢

The damaged heal is the most difficult disability to treat, since it is almost impossible
to make a shoe for a foot with a destroyed heel. There are a few publications that
recommend a flexor digitorum brevis myocutaneous flap or a fasciocutaneous island flap
from the instep of the sole for covering the heel. The reported results are good, but the
procedures are time consuming and require training and experience. It is rewarding for
the workers involved to observe how well the skin from the instep integrates with the heel
skin.7"72

A number of flap techniques that have been reported take skin not only from the
surroundings but also from further away on the body.”>"” Free flaps have been used with
success. Since, generally speaking, flap techniques are difficult and time consuming
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because microvascular procedures are involved, very few centres will have the skills and -
resources to perform them. It should also be noted that flaps are insensitive and have a
lower threshold for bearing weight than the original skin of the foot, and therefore can
easily ulcerate.

After surgery, when healing has started, immobilization in a plaster cast, e.g. a
window cast,’® and/or with a pair of crutches, may be sufficient. This allows the patient to
remain mobile during the period of aftercare.

After the healing of majorsepticsurgery it is important to protect the foot. The patient
should not be allowed to put any weight on his/her foot before proper footwear is
available. At this stage pressure registration to help design the shoe can be of value.3%%

Malignant degeneration occasionally occurs in plantar ulcers. It has been pointed out
that a high proportion of the malignant looking ulcers have been grades of pseudo-
epitheliomatous hyperplasia (or epithelioma cuniculatum), which can be treated by local
excision. Malignancies are usually of a fairly low grade and can be treated by conservative
resections and amputations.”®78

Some feet do not allow any weight bearing. Different devices for taking the weight off
the foot have been designed, such as cuff bearing and patella tendon bearing (PTB)
devices. They are all difficult to make, and difficult for the patients to wear. Often the only
remaining solution is an amputation. Many patients are definitely much more mobile and
do better after amputation and limb-fitting.”

Programmes for artificial limbs require good material and worker skills. The period
between an amputation and the application of the prosthesis can be long and frustrating
for the patient. In the ALERT programme there has been a positive reaction to a
temporary prosthesis given shortly after amputation. At first the acceptance of the
temporary prosthesis was poor but this has gradually improved. The construction of
this temporary prosthesisis simple,cheap, and easy to produce. It consists of a plastazote-
lined PTB-shell with a wooden peg, with rubber on its end. It is intended to be worn for
6 months, when it can be easily adjusted as required. When the time comes to have the
permanent prosthesis fitted, the patient’s stump is conditioned and his/her walking
training easier.

Ideally the best preventive measure would be to restore sensation to the sole of the
foot. Previous attempts to restore sensation in the foot have not been very successful,?’
because, for a start, proper material for nerve grafting has not been available. With the
introduction of the freeze-thawed muscle graft, grafting has now become possible.
Ongoing clinical trials have shown some interesting and promising results. Sensory
qualities are returning after resection and grafting of part of the posterior tibial and
median nerves.'”'3

Conclusion

In theory it is known why, how, and where ulcers form, and there is experience in basic
ulcer management, methods which are simple to understand, cheap and easy to perform
and which have been tested and practised for many years. It is recognized that the
implementation of such knowledge for the benefit of the patient in need of ulcer
prevention and ulcer care is a management problem, and also that many leprosy control
units do not have fully-developed programmes for ulcer management. It is a matter of
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teamwork, in which leprosy control, POD and PRS staff must participate in a well-
planned and integrated manner.

The necessary infrastructure is basically present in most leprosy control programmes.
The implementation, or upgrading, of such an integrated programme is a matter of
training of and co-operation with existing staff. In future leprosy institutions should
function as training centres for POD and PRS. Integration with general health care
services should be promoted. Leprosy surgeons should participate in these developments
as trainers.?!

Recent research seems to have concentrated on refining and deepening our
understanding of the pathomechanisms for ulcer formation. Unfortunately, treatment
research has concentrated mainly on models suitable for the more-developed countries,
where the majority of leprosy patients do not live. In a period where the prevention of
disability and ulcer management seem to be living in the shadow of multidrug therapy,
research projects studying the problems of disability prevention and ulcer management
should be promoted. Research aiming at preserving sensation should also be given
priority.

It is unlikely that any new leprosy hospitals of the traditional model will be builtin the
future. New programmes will have to solve their need for hospital beds in other ways.
Decentralized ulcer management requires only a modest amount of not very expensive
equipment. Existing resources in general health care could be mobilized. In a
decentralized model more patients, now without access to ulcer care, can be helped at an
earlier stage, thereby preventing complete destruction.

R. O. KAZEN

ALERT
POBI6S5
Addis Ababa
Ethiopia
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