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SUMMARY 

The Flying Doctor Service of East 
Africa and the African Medica! and 
Research Foundation {AMREF) have 
been especially helpful in 
disseminating education along with 
associated primaiy and seconda¡y 
health care to leprosy-affected regions 
of the Third World for over thirty 
years. 

Reconstmctive surge¡y has helped 
leprosy victims both functionally and 
psychologically, reestablishing their 
courage and belief in the fact that 
this dreaded social stigma néed not 
affect their ability to hold a job, 
maintain personal relationships and 
lead an otherwise normal life within 
the community. 

Introduction 

East Africa's Flying Doctor Service 
represents one of the most effective 
and versatile organizations working in 
the Developing World today. The 
Flying Doctor Service is a branch of 
the African Medica! and Research 
Foundation, (AMREF), an organiza
tion whose major mission today is that 
of bringing health training and educa
tion to the developing countries of 
East Africa, mostly Kenya, Uganda, 
Tanzania, southern Sudan, and Soma
lia. The national health budgets in de
veloping countries of Black Africa ge
nerally provide less than $4.00 per 
person per year. 
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The history of plastic and recon
structive surgery in East Africa owes 
a great deal to the Flying Doctor Ser
vice for its tireless effort in promoting 
this specialty throughout the region 
and giving it its initial momentum. 
Over its 31 year history, the organiza
tion has performed a wide variety of 
both general and plastic (reconstruc
tive) surgical procedures on a large 
percentage of patients living in re
mote areas. Without the help of the 
Flying Doctor Service, many of these 
patients would have received minimal 
treatment or none at ali. Of equal im
portance, its surgeons have served to 
help disseminate modern surgical 
treatment and technique throughout 
East Africa. This has helped and sup
ported peripherally-located medica! 
centers in their effort to become self
sufficient and responsive to the needs 
of modern patient care. 

The problem of plastic surgery in 
developing countries in often diffe
rent from that seen in the West. This 
is partly because of the prevalence of 
diseases like cancrum oris, filariasis, 
and leprosy; also because of the seve
rity of the deformities as a result of 
late diagnosis and inadequate prima
ry treatment. The combination of de
layed or inadequate primary health
care of many infectious diseases and 
general lack of preventive health edu
cation measures lends to a large po
pulation of young patients with bone 
and soft tissue-sepsis and post-trau
matic deformity, burns in particular. 

In addition, there are social, cultu-

ral, and economic factors which serve 
to complicate matters greatly, espe
cially with regard to communication 
and transport. The ability of the local 
medica) facilities to provide patients 
with early and appropriate treatment 
is undermined, resulting in a conti
nuous flow of otherwise preventable 
deformities and crippling handicaps. 

Complex medica) and surgical cas
es sometimes rule out the possibility 
for a patient to safely undergo suc
cessful reconstructive surgery in the 
local rural setting. In such instances 
the Flying Doctor Service has acted 
as an "air ambulance" service, tran
sporting specific patients to Nairobi 
for treatment under more appropriate 
conditions. The ability to carry out 
such a service helps define the very 
flexible nature of the organization. 

The problem of leprosy in 
East Mrica 

Leprosy in East Africa can present 
at any age, although cases in infants 
less than 1 year of age are extremely 
rare. The age-specific incidence peaks 
during childhood in most developing 
countries, with up to 20 % of cases 
occurring in children under 10 years 1

• 

Since leprosy is most prevalent in poo
rer socioeconomic groups, this may 
simply reflect the age distribution of 
the high-risk population (60 % of 
Kenya's population is under the age 
of 15 yrs.). The sex ratio of leprosy 
presenting during childhood is essen-
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tially 1:1, but males predominate by a 
2:1 ratio in adult cases. 

In East Africa, the disease is preva
lent in the humid, low lying areas such 
as the Lake Victoria basin or along 
the Indian Ocean coastal region. En
vironmental factors such as overcrow
ding, due to inadequate housing, lead 
to more frequent close contact with 
the source of the infection and favor 
the spread of leprosy. 

Despite significant progress in rais
ing levels of education and public 
health in rural areas, leprosy is still 
endemic in many developing coun
tries, where the disease continues to 
be considered as an hereditary disease 
or a punishment from God. Such pa
tients do not seek medica! treatment 
until the disease has reached advanc
ed stages. A further complication is 
the patients' relative remote distance 
from medica! care facilities. 

Due to the inherent demands in
volved in suooortim: a familv or meet
ing the obligations of subsistance agri
culture or herding, leprosy victims in 
the developing world remain reluctant 
or are altogether unable to properly 
rest secondary injuries when they de
velop. Due to anesthesia a person 
does not notice injury; even if he does 
happen to recognize it, he often lacks 
the means to take adequate care of 
the injury. When infected, such inju
ries lead to ulcers and cause demage 
to soft tissues, joints, and bones (Fig. 
1). It is estimated that 25 % of pa
tients who are not treated at an early 
stage of the disease develop anesthe
sia and/or deformities of the hands or 
feet 2

• 

Diagnosis 

The tuberculoid variety is the mil
dest and most common subtype of le
prosy encountered in East Africa. lt 
is a relatively benign and stable form; 
severe lepra reactions may cause a 
progression to the more serious forms 
of borderline or lepromatous leprosy. 

Skin smears are negative; skin 
biopsy indicates foci of lymphocyte 
epitheloid cells, and Langerhans giant 
cells in the dermis. The Mitsuda (le
promin) test is positive; the degree of 
positivity generally corresponds to the 
extent of cellular response in skin le
sions and nerves 2

• This test is a guide 
to the resistance of the patient against 
leprosy rather than a diagnostic too!. 

Early manifestations of tuberculoid 
leprosy are usually cutaneous or su
perficial involving the skin, anterior 
aspecl uf lhe eye, ami mucous mem
branes of the nasal, oral and pharyn
geal regions. Characteristic maculopa
pular lesions of the skin commonly 
exhibit central healing with peripheral 
spread. Sensory impairment in lesions 
is marked. 

A diagnosis of leprosy is made by 
three cardinal signs: sensory impair
ment of the affected area; enlarge
ment and tenderness of peripheral 
nerves associated with signs of peri
pheral nerve damage (paralysis, sen
sory loss, or sudomotor dysfunction); 
and the presence of non-cultivable 
acid-fast bacilli in the lesions 2

• 

Fig. 1.-Localized neuropathic pla/lfar ulcers secondmy to anesthesia. 
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Treatment 

Chemotherapy 

Dapsone, a folate antagonist, is the 
mainstay of therapy on an internatio
nal basis. lt remains the drug of choice 
because of its low cost, ease of availa
bility, and safety during pregnancy 
( this is a prime consideration in Ken
ya; women deliver an average of more 
than 8 children over a lifetime ). Dap
sone resistance, a problem of increas
ing concern, may be countered by 
combined administration with Clofa
zimine (Lamprene ). 

Rifampicin is the most rapidly act
ing mycobacterial drug known for M. 
leprae, but is cost prohibitive and is 
associated with many side effects, in
dicating increased levels of supervi
sion, a difficult task in treating pa
tients living in remote regions. 

Surgery 

Most leprosy-associated deformity 
due to paralysis can now be corrected 
by reconstructive surgery, which is ca
pable of giving excellent r~sults p~o
vided adequate post-operat1ve phys10-
therapy is carried out. Surgery restor
es much of the losf function while pro
viding cosmetic improvement and also 
prevents secondary deformity. Howe
ver, results are poor when primary de
formity accompanies secondary defor
mity. 

Prior to surgery a patient must be 
investigated for anemia, intercurrent 
infections, and the ability to adequa
tely rest the region receiving surgery. 
The optima! candidate for reconstr1;1c
tive leprosy surgery shows a negatlve 
skin smear, a positive Mitsuda (lepro
min) test and a skin biopsy whic.h has 
been negative for three years pnor to 
surgery. 

Facial surgery-repair 
of Iagophthalmos 

The most extensive damage to or
gans of the face is found in p~tients 
who had developed leprosy pnor to 
the introduction of modern anti-le
prosy treatment, or in patients in 
whom the treatment with sulfonamid
es had been started too late (Fig. 2). 

Repair of the sequelae of facial
nerve palsy and the complete fatty re
generation of facial musculature con
stitutes a complex problem in the re
constructive treatment of leprosy (Fig. 
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Fig. 2.-Defect in cartilaginous componen/ of nasal skeleton with sepia/ pe1foratio11 resulting in sadd/e 
nose. 

3). In paralytic lagophthalmos, a myo
faciai plasty is extremely useful in res
toring the shape of the palpebral fis
sure and active closure of the eyelids. 
This procedure most commonly in
volves the temporalis muscle. It 
achieves a good dynamic effect and 
thus prevents associated secondary 
deformities and possible blindness. 

Hand surgery-tendon transfer 
in repair of clawhand 

Clawhand is an example of major 
nerve disruption manifested by a loss 
of cutaneous sensibility and by joint 
imbalance deformity with power loss 
(Fig. 4). The paralysis at the lumbri
cal leve! subjects the fingers to unop
posed extension at the metacarpopha
langeal joints. Since the forearm 
muscles are never paralysed, cla-

B 

Fig. 3.-a) Right-sided para/ytic lagophthalmos. The opposite eye has previously been repaired with a myofacial plasty for the same lesion. b) EYposure keratitis 
due to facial ne1ve paló)' resu/ting in inability to properly e/ose palpebral fissure. 

Fig. 4.-a) Paralysis of 11/nar ne1ve with resultan/ clmv hand. b) T1iple paló)' with paralysis of the 11/nar, radial, ami median ne1ves with resultan/ wrist-drop. 
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whand deformity is corrected by using 
one of the unaffected forearm muscl
es like the palmaris longus. 

Hand surgery-Krukenberg 
kinoplasty in wrist amputation 

An extremely useful procedure for 
bilateral hand amputees is the Kru
kenberg kinoplasty 3

• This technigue 
transforms the forearm stump into a 
cleft to form a forceps, with the radial 
ray moving actively against the ulnar 
ray (Fig. 5). It restares functional grip 
and provides retention of tactile, pain, 
temperature and proprioceptive in
put. The patient's functional abilities 
are thus substantially increased. Ex
tensive scarring, contractures, wides
pread muscle wasting or neurological 
deficits in the stump are contraindica
tions. This technigue is especially use
ful in lesser deve!oped countries 
where prostheses may not be availab
le. 

Adeguate and consistant post-ope
rative physiotherapy is imperative. 
Pronation and supination are strong, 
normal movements; abduction and 
adduction of the rays, however, are 
the important movements to be learn
ed if the patient is to benefit from the 
operation ' (Fig. 6). 

Foot surgery-Syme tarsal 
amputation 

The Syme tarsal amputation is a 
procedure employed in patients with 
advanced bone and soft tissue segue
lae (Fig. 7). Amputations in the deve
loping world should never be taken 
lightly; a patient who can not be gain
fully employed in the local economy 
puts additional strain on family and 
community members for his support. 

This operation remains popular be
cause of its relative surgical simplicity 
and minimal post-operative reguire
ments. Following surgery, patients are 
routinely fitted with an "elephant 
boot", which seives to stabilize and 
balance the weight bearing aspect of 
the newly formed stump while giving 
the patient much improved mobility 
with no risk of secondary injuries. 

Discussion 

Leprosy in East Africa is almost 
invariably synonymous with features 
of advanced stages of the disease ma
nifested as severe secondary injury 

Fig. 5.- Severe bone reso1ptio11 and soft tisme dege11eratio11 of lwnds req11iri11g K111ke11be1g kinoplasty. 

Fig. 6. - F1111ctio11al ability one year after Knike11be1g's operation as de111011strated by abd11ctio11 of rays. 

Fig. 7.- A dvanced bone and sof t tism e seq11elae of the foot req11iri11g Syme farsa/ amp11tatio11. 
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Sectral 400® 
COMPOSICION: Cada comprim ido contiene 400 mg. de 
acebutolol (D.C.I.). Excipiente: Lactosa. INDICACIO· 
NES: Hipertensión arterial. POSOLOGIA Y FORMA 
DE ADMINISTRACION: La dosis media habitual es 
de 400 a 800 mg .. en una toma única diaria, por via 
oral. En todos Jos casos Ja poso!ogia de un tratamiento 
con Sectral variara según el cuadro clinico y el criterio 
del médico. cuyas indicaciones deben seguirse estric· 
tamente. EFECTOS SECUNDARIOS: Los efectos se· 
cundarios que se pueden presentar son comunes a 
otros bloqueadores , como hipotensión, bradicardia, 
molestias gastrointestinales , sedación, astenia y. en 
casos muy excepcionales, depresión. CONTRAINDI· 
CACIONES: El producto esta contraindicado en el 
shock cardiaco y en el bloqueo cardiaco (excepto el de 
primer grado). No debe administrarse Sectral durante 
el embarazo y la Jactancia. PRECAUCIONES: Debera 
administrarse el producto con precaución, extreman· 
do la vigilancia del paciente y siempre a criterio del 
médico en los siguientes casos: Enfermedades obstruc· 
tivas de las vias respiratorias. Bradicardia. Insufi· 
ciencia cardiaca sin digitalización previa . Acidosis 
metabólica, asi como en los tratamientos simultaneos 
con productos depresores del nivel de las catecolami· 
nas tipo reserpina. Los tratamientos con bloquean· 
tes en pacientes con tiretoxicosis pueden enmascarar 
Ja sintomatologia provocada por exceso de hormona 
tiroidea. En pacientes diabéticos bajo tratamiento hi· 
poglucemiante, y en estados de hipoglucemia. debe te
nerse precaución con el bloqueo del mecanismo de 
regulación de la glucemia mediado adrenérgicamente . 
Esta especialidad contiene lactosa. Se han descrito ca
sos de intolerancia a este componente en niños y ado· 
Jescentes, originando cuadros de diarreas complicadas 
con infección intestinal , deshidratación y acidosis . De 
presentarse esos síntomas, debera interrumpirse in· 
mediatamente el tratamiento. INCOMPATIBILI· 
DADES: Se recomienda no emplear el medicamento 
asociado a los anestésicos, ni a los inhibidores de lamo
noaminoxidasa. INTOXICACION Y TRATAMIENTO: 
Cuando debido a una sobredosis de Sectral se presenta 
una brad_icardia o hipotensión acentuada, se intentara 
inmediatamente paliar Ja situación con Ja administra· 
ción por via endovenosa de 1 mg. de sulfato de atropi· 
na. Si la atropina resu lta insuficiente. se administrara 
isoprenalina por perfusión endovenosa (5 microgra· 
mos por minuto), bajo vigilancia continua hasta que 
se evidencia una respuesta favorable. PRESENTA· 
IJION Y P.V.P.: Envase calendario de 28 comprimidos. 
1.304 Ptas . (!VA inc.) y envase calendario de 56 com· 
primidos, 2.601.Ptas. (!VA inc.). Con receta médica. 
Manténgase fuera del alcance de loe niños. 

Secadrex® 
COMPOSICION:. Cada comprimido contiene 400 mg . de 
acebutolol (D.C.I.)y 25 mg. de hidroclorotiazida(D.C.I.) 
Excipiente : Lactosa . INDICACIONES: En el trata
miento de Ja hipertensión arterial. especialmente en 
pacientes en Jos que no se consigue un adecuado con· 
trol con el empleo de betabloqueantes o diuréticos por 
separado. POSOLOGIA: La dosis usual es de 1 compri· 
mido al dia. adminü¡trado por Ja mañana. EFECTOS 
SECUNDARIOS: Los mas usuales son: Frialdad de ex· 
tremidades . fatiga muscular, trastornos del sueño y en 
casos aislados, bradicardia y trombocitopenia. Se han 
producido algunos casos de broncoespasmo e insufi· 
ciencia cardiaca en pacientes especialmente suscep
tibles. CONTRAINDICACIONES: Bloqueo auriculo
ventricular, insuficiencia cardiaca no compensada, 
bradicardia pronunciada, shock cardiogénico, insufi· 

ciencia renal o hepatica grave, antecedentes de hiper· 
sensibilidad a sulfamidas o diuréticos tiazidicos . Uso 
durante el embarazo, Jactancia y pediatria: Sólo se uti· 
!izara durante el embarazo cuando. a estricto criterio 
médico, el beneficio justifique Jos riesgos potenciales. 
Se suspendera Ja Jactancia natural durante el trata
miento. No existe experiencia de uso pediatrico y en 
consecuencia no se recomienda su utilización en ni· 
ños. PRECAUCIONES: En pacientes con cardiopatia 
isquémica Ja interrupción brusca del tratamiento pue
de provocar Ja intensificación de la sintomatologia. Co· 
mo norma general, Ja interrupción se llevara a cabo 
tras haber reducido progresivamente Ja dosis durante 
7-10 dias. Al ser un beta-bloqueante cardioselectivo 
puede emplearse, con las debidas precauciones, en pa· 
cientes con enfermedades crónicas obstructivas de las 
vias respiratorias . Sin embargo, en ciertos pacientes 
asmaticos puede provocar un aumento de Ja resisten· 
cia de las vias respiratorias. Por Jo g~neral , este bron· 
coespasmo puede contrarrestarse administrando u n 
broncodilatador adrenérgico. El acebutolol puede en· 
mascarar los sintomas de una hipoglucemia e influir 
sobre el metabolismo de Jos hidratos de carbono. Se ad
ministrara con precaución a diabéticos. Si el paciente 
ha de ser sometido a una intervención quirúrgica se 
informara previamente al anestesiólogo acerca del tra
tamiento que esta rec.ibiendo; si se decide suspender el 
medicamento antes de Ja inte.rvención, Ja retirada sara 
gradual y tendra que hacerse 48 horas antes de la mis· 
ma. Si por el contrario se continúa con el tratamiento , 
deberan evitarse Jos anestésicos con mayor actividad 
depresora cardiaca, como el ciclopropano, tricloroetile· 
no o éter. No se administrara a pacientes con insufi· 
ciencia cardiaca hasta que ésta haya sido debidamente 
controlada. La Hidroclorotiazida puede producir un 
aumento de Ja excreción de potasio que debera contra
rrestarse, caso necesario, con u n suplemento de este 
ion. En tratamientos prolongados Ja clorotiazida pue
de reducir la excreción de acido úrico, originando un 
ataque de gota en pacientes predispuestos . Esta espe
cialidad contiene lactosa. Se han descrito casos de in to· 
Jerancia da este componente en niños y adolescentes , 
originando cuadros de diarreas complicadas con infec· 
ción intestinal, deshidratación y acidosis. De pre
sentarse esos sin tomas debera interrumpirse inmedia· 
tamente el tratamiento. INTERACCIONES: Los diu· 
réticos pueden disminuir Ja eliminación renal de litio. 
En pacientes tratados con carbonato de litio se contro
lara cuidadosamente el nivel sérico de dicho elemento. 
Puede potenciar la acción de Jos antidepresivos trici· 
clicos e inhibidores de Ja"MAO. Al igual que los demas 
betabloqueantes. este farmaco no debe administrase 
junto con cardiodepresores antagonistas de calcio, de 
tipo del verapamil. La reserpina puede tener efecto 
aditivo con Jos betabloqueantes. En tratamientos con· 
juntos se vigilara al paciente para prevenir la hipo
tensión o bradicardia excesiva. Si el medicamento se 
administra junto con clonidina, Ja clonidina no debe 
suspenderse hasta pasados varios dias de Ja retirada 
del betabloqueante. INTOXICACION: La ingestión 
masiva accidental del producto puede ser motivo de un 
cuadro clinico definitivo por bradicardia marcada o hi· 
potensión. En tal caso, se administrara 1 a 2 mg. de 
atropina por via endovenosa y. si el efecto es insufi· 
ciente. se administraran sustancias hipertensoras, 
como la isoprenalina. También puede darse g!ucagón 
( 10 mg. via !.V.) como estimulante cardiaco. Se vigilara 
el equilibrio electrolitico y se tomaran medidas correc
toras que sean precisas para mantenerlo. PRESENTA· 
CION Y P.V.P.: Envase calendario de 28 comprimidos , 
1.319 Ptas . (!VA incl.), y envase calendario de 56 com
primidos, 2.630 Ptas. (!VA incl.). Con receta médica. 
Manténgase fuera del alcance de loe niños. 

r:.RHONE·POULENC FARMA S. A. E ~ Alcorcón (Madrid) 
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and deformity. The vast majority 
of leprosy-associated-seguelae are 
preventable with prompt and ade
quate administration of chemothe
rapy. 

Patients rarely seek prompt 
treatment for signs and symptoms 
of leprosy from medica! centers be
ca use of fear, ignorance, and remo
teness from medica! facilities. Cul
tural and geographic factors affec
ting the patient population, rather 
than chemotherapy limitations, are 
responsible for the poor state of 
patient health upon initial presen
tation at medica! centers. The rela
tive low cost of Dapsone makes this 
drug readily available to medica! 
centers and their patients throug
hout East Africa. 

Leprosy victims in remate geo
graphic regions frequently seek ini
tial treatment and cure from the 
"mganga", the traditional doctor, 
or "witch doctor". This is due as 
much to pressure from within a pa
tient's own culture and its beliefs 
as from geographic isolation. Even
tually, when such primative inter
vention fails to satisfy the medica! 
needs of the patient, such patients 
seek modern medica! treatment as 
a last resort. This underlying reluc
tance toward modern medicine is 
the prime reason for extended de
lay in receiving proper treatment. 
Such skepticism on behalf of pa
tients may also be dangerous after 
chemotherapy has begun; many pa
tients discontinue Dapsone intake 
due to the fact that 3-6 months are 
required for evident signs of clini
cal improvement. The incidence of 
secondary Dapsone resistance is 
frequent in such patients. Alterna
te drugs normally indicated in ca
ses of Dapsone resistance pose se
rious problems with cost, availabi
lity, and side effects in developing 
countries. 

Greater effort is needed on be
half of the medica! community to 
help train and educate tribespeople 
at the village-community leve! so 
that patients will be better able to 
identify initial signs of leprosy and, 
more importantly, emphasize the 
need for regular and sustained full
dosage compliance for the prescri
bed duration of treatment. Patients 
exhibiting neurological disorders 
wi th resultan t functional loss 
should be made aware that they 
need not be passive and fata listi
cally accept their current condition 
as imrnutable; significant functio-
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Fig. 8.-Fosropenuive views of patienrs wiw iwve undergone reconsrrucrive surgical proceáures ar a 
leprosariwn in East Aftica. 

na! and aesthetic improvement is pos
sible through reconstructive surgery. 

The key to successful health models 
in developing countries is simplifica
tion and peripheralization as far as 
possible, joined with consistent trai
ning and support of the basic medica) 
services within the community. lt is 

more practica) and far cheaper for a 
consultant to travel to peripheral re
gions than to expect a multitude of 
patients to make their way to a distant 
medica) center. It also ensures better 
patient-doctor rapport, earlier detec
tion and treatment, and better fo
llow-up. 

TRATAMIENTO DE LA LEPRA EN AFRICA 

Resumen 

The number of leprosy patients 
that have been aided by the Flying 
Doctor Service over the years repre
sents a very small fraction of the ac
tual amount of leprosy victims who 
could benefit from reconstructive sur
ge1y. Yet their resources are limited; 
it has been agreed that curative medi
cine is only a small part of the answer 
in leprosy treatment. Significant pro
gress in diminishing the incidence of 
leprosy in East Africa -and interna
tionally- will only be achieved when 
patients understand the benefits of 
prompt treatment and the consequen
ces of neglecting to obtain it (Fig. 8). 
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El Servicio Médico Aéreo de Africa y la Fundación para la investigación y la Medicina Africana (AMREF) han sido especial
mente eficaces en la educación y el tratamiento primario y secundario de la lepra en el Tercer Mundo durante más de 30 años. 

En el presente artículo se revisa el problema de la lepra en el Africa Oriental, con especial énfasis en el papel de la cirugía 
plástica reconstructiva de las deformidades causadas por tal enfermedad. 
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