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ABSTRACT

Leprosy is an infectious , chronic granulomatous disease, caused
by M. leprae.

It is one of the most seriously disabling and economically
important disease.

In Sudan it affects about 20 thousands people.
In this study 60 patients of MB leprosy were included. History

and physical examination were carried out for each patient. BI was
done for all patients and were subjected to X-ray investigations of the
paranasal sinuses, hands and feet.

85% (51) of these patients were found to have radiographic
changes in paranasal sinuses , 35 patients with mucosal thickening and
16 with diffuse opacified sinuses.

86.7% (52) of those patients were found to have radiographic
bone changes in their hands and feet. 23.6% and 75.4% were found
with specific and non-specific bone changes in their hands and feet
respectively .

A spectrum of radiographic bone changes was found in the
hands and feet including ; destruction, fractures, phalangeal resoption,
distal phalangeal tapering, flexion deformities, osteoarthritic changes,
Charcot's joints, osteoporosis cystic bone changes and enlarged
nutrient bone foramina.

The majority of patients with radiographic changes in the
paranasal sinsuses, hands and feet, were found to have long duration of
the disease and more bacterial load.

The disability in hands and feet is the major risk factor in bone
affection in MB leprosy .



1-INTRODUCTION

Leprosy is a multiform chronic granulomatous disease caused by
mycobacterium leprae(1) , the estimated no. of affected people in the
world is about 1.8 millions(2).

It is one of the most seriously disabling and economically
important disease .

Mycobacterium leprae is an acid-fast, rod-shaped bacillus, which
resembles mycobacterium tuberculosis.

It is the least infectious of the infectious diseases ; with an
incubation -period which varies from a minimum of 3 months to 40
years.

The bacilli multiply slowly and leprosy develops slowly clinically
over months and years. The organism multiplies best in the cooler parts
of the body and the earliest clinically detectable lesions are in the skin
of die face, and limbs or in the more superficial nerves . Invasion of
die deep organs takes place in lepromatous leprosy . The eyes , testes
and muscles are die most commonly affected. <3)

The pathological and therefore the clinical pattern and the
outcome of die disease depends on the nature and the extend of the
host's response to die organism . When there is a well developed cell-
mediated immunity ; the pattern is tuberculoid leprosy , but if cell-
mediated immunity fails to develop; the pattern is that of lepromatous
leprosy.(3)

Leprosy can vary from die presence of an insignificant area of
hypopigmented skin that heals spontaneously, to a wide spread damage
to peripheral nerves , eyes , bones , muscles and other tissues with
deformity and disability.

The radiology of leprosy concerns the skeleton. The peculiar
changes in die bones of the hands , feet, maxillary sinuses have been
described in many articles and many books. (3)



These changes may result directly from the invasion by
mycobacterium Ieprae or indirectly through nerve damage and
also by pyogenic infection .(3i4>5>6)

Leprosy is endemic in Sudan and it constitutes a major
health problem . Also it has an economical effects due to
morbidity and disability of the victims. In addition to social
stigma of the patients and families.

Concerning radiology no previous similar study was done in
Sudan though many patients present with disability and
deformity , for these reasons I would like to study the pattern of
radiographic findings in multibacillary leprosy patients in this
country and compare the results to what was found elsewhere
world-wide.



2- LITERATURE REVIEW

2.1 Geographical Distribution :-
Till 1992^10-11 millions people in the world have leprosy.

India claims about 4 millions of these cases (6>7), WHO figure is
11.5 millions , but recent reports showed that the number
declined to about 1.8 millions people .(2)

Leprosy is most prevalent in tropical countries. This is not
due to the climate , because the disease was formally very
prevalent in cold countries . (10)

At the subcontinental level , on the basis of geographical
distribution and long term trends , several terms can be
recognized .

2-1-1 Tropical and subtropical belt of Africa and Southern Asia
, leprosy continues to persist in these areas at a high level of
endemicity .

In Africa , leprosy is mainly distributed in the Western ,
Eastern and Central parts , while it is low in Northern and
Southern Africa . The Mediterranean basin , its prevalence now is
low , focal and declining.

2-1-2 Northern Europe : The disappearance of leprosy from
Northern Europe has been mainly attributed to many factors as
improved socio-economic conditions and better living standards ,
improved nutrition , effective isolation of infectious cases and
other factors .

2-1-3 Northern Asia : Leprosy is present in some parts of the
previous USSR at a low level of endemicity .

2-1-4 South and Central America : Leprosy was introduced
into this region by Africans , French , Portuguese and Spanish
immigrants . It has remained endemic at a low level of
prevalence .
2-1-5 Northern United States of America & Eastern Canada :
Leprosy was introduced into these areas mainly by French,
German and Norwegian immigrants.(10)



Asia has the largest share with about 61 % followed by Africa 34% ,
South America with about 3 % and the rest of the world about 1 %.

There is geographical variations seen in the occurrence of
lepromatous leprosy expressed as the lepromatous rate.

Leprosy in Africa is characterized by a low proportion of
lepromatous cases , there is a significant high prevalence of the
multibacillary form of leprosy in Ethiopia. Leprosy in Ethiopia is
endemic over the high land regions of the country.

2-2 Geographical Distribution in Sudan :
Leprosy is a public health problem in the Sudan with a

prevalence which varies in different parts of the country .

The disease is specially prevalent in 71 % of die total population
. The estimated number of leprosy patients in Sudan is around 20
thousands .ll2)

However , in the basis of cases seen in established special
leprosy centers and dermatology clinics , it was found that the most
common areas of leprosy are ; Southern Kordofan , Equatoria , Balir
Elgazal , Darfur and to a much lesser degree in Khartoum, Blue Nile ,
Gezira and Northern Kordofan .

2-3 Epidemiology of Leprosy:-
The epidemiology of leprosy is still not fully understood. There

are great many difficulties in collecting a interpreting epidemiological
data on leprosy.

Mycobacterium leprae is an obligatory intracellular parasite with
a special affinity for Schwan cells and cells of the retiucloendothelial
system . So far man is the only known reservoir of mycobacterium
leprae. (14)

2-3-1 Age-
Leprosy is known to occur at all ages , ranging from early

infancy to old age, but it is rare among infants.



In many high endemic areas there is a clear peak at age 10-14
followed by a depression which is followed by a rise and plateau
covering age 30 - 60 . There are other areas where the patterns are
different . <U)

2-3-2 Sex :-
Although leprosy affects both sexes in most parts of the world

males are affected more than females in a ratio of 2:1

There are several areas particularly in Africa where there is
either equal occurrence of leprosy in the two sexes or occasionally even
a higher prevalence among females . This sex difference is greater in
adults than in children. It is also more obvious in lepromatous leprosy
than in tuberculoid leprosy. (8,9,10,15,16)

2-3-3 Distribution by Ethnic Factors :-
The occurrence of leprosy shows considerable variations among

different ethnic groups living in different countries. These variations
are often more geographical than ethnic . However where variations
are observed among different ethnic groups living in the same country
or area , and apparently sharing the same environment , the variations
are obviously due to factors other than geography .

Such ethnic differences have been observed not only with regard
to leprosy as a whole, but also with regard to different types of leprosy
, particularly in relation to proportion of lepromatous leprosy .

This would suggest that the susceptibility factors that influence
the occurrence of lepromatous leprosy are likely to be independent of
Uie factors that influence the occurrence of leprosy as a whole .(l6)

2-3-4 Transmission
Lesions in the skin and nasal mucosa of leprosy patients have

long been recognized as sources of mycobacterium leprae. The upper
respiratory tract of multi-bacillary patients is the most important
source. Bacilli are seldom shed from intact skin. The nasal mucosa of
lepromatous leprosy is heavily infected



with mycobacterium leprae and the blood in the subepithetelial
capillaries contains a great concentration of bacilli than does peripheral
venous blood . Bacilli are shed continuously through epithelial cells in
mucosa and in inflammatory exudate, or when the epithelium is injured
or a capillary ruptures. Leprosy bacilli are found in breast milk of
lepromatous mothers.(10)

2-3-4-1 Portal of Exit
The two portals of exit of mycobacterium leprae described are

skin and nasal mucosa . There is no doubt that when lepromatous
patients have ulcers from the breaking down of nodules or when they
have other breaks in their skins , large numbers of organisms could be
discharged . Regarding the nasal mucosa , it is an important exit
particularly the ulcerated mucosa. The majority of lepromatous
patients showed leprosy bacilli in their nasal secretions as collected
through nasal blows.

Regarding other parts of exit , breast milk has been considered .

Mycobacterium leprae from nasal secretions can survive up to
36 hours or more, survival of mycobacterium leprae in nasal secretions
under tropical conditions is up to 9 days. So much long survival ,
suggests the possibility of contaminated clothing acting as a source of
infection.

2-3-4-2 Portal of Entry :-
The two portals of entry seriously considered are the skin and

die upper respiratory tract. Regarding the skin, die organism enters by
inoculation and can not pass through intact

i • (8,10)

skin .

2-3-5 Incubation Period
The minimum incubation period reported is as short as a few

weeks and this is based on die occurrence very occasionally of leprosy
among infants . The maximum incubation period reported is as long as
30 years or over as observed among war veterans known to have been
exposed for short periods in endemic areas but otherwise living in non-
endemic areas . It can be concluded that the incubation period in
leprosy is generally prolonged , that it shows considerable variations ,
and that in most instances the period falls between 2 and 5 years . ("S)



2-4 The Leprosy Situation in Sudan :-
Sudan is the one of the biggest countries in Africa . It has a

population of 25 millions. It extends from latitude 4 to 22 . It is
bordered by 9 countries. The surface area of Sudan is one million
square miles . Sudan has different types of climates . The Southern part
is equatorial climate, central part Savanna climate and the Northern
part a desert climate.

The recent division of Sudan into twenty six states decentralizes
the medical services to be within the reach of patients in remote areas ,
since the majority of population are rural with some migratory
populations of nomads in some areas.

There are many health problems in Sudan like malaria, bilharzia
, tuberculosis , kalazar, leprosy, etc. but the most urgent problem
facing the country is the insecure situation in the South due to the war
which has been going on since 1983. This war has hampered the
control activities of many diseases including leprosy . Also the massive
influx of refugees from Eastern boarder added more burden to the
existing poor health facilities .

Leprosy is the well known disease in Sudan and its importance comes
from the fact that it is of the major disabling diseases in the country. It
affects the low socioeconomic groups of patients who usually lack the
minimal requirements with a very high social stigma which is deeply
rooted in the community.

Most of leprosy activities in the past were run by missionaries
and some clinicians . The epidemiological department in Ministry of
Health started vertical control activities in early seventies. The
national leprosy control unit formed in July 1991 , to be responsible for
planning, supervision, training, provision of funds and drugs and
coordination.

Leprosy is known to be endemic in the Southern , Western and
Central parts of the country. In the past most of the patients used to
settle in leprosaria. There were more than twelve leprosaria in the
Western , Southern and Eastern parts of the country .
Some of die leprosaria is not existing now but there are



still some ones in Darfur, Kordofan , South Blue Nile region and
the South.

The exact estimation of leprosy patients was not well
known , In 1975 it was estimated to be 10,000 patients and the
prevalence rate in the Western part ( Nuba mountains ) was 56
per 1000 and in the Southern states ( Equatoria &Bahr Algazal)
was 44 per 1000. In 1985 it was estimated to be 41976. in 1988
the number of estimated cases was 51718 .

To know the exact situation of leprosy in Sudan, the
national leprosy unit has conducted several surveys during 1992 in
the endemic areas in Kordofan, the Central and Darfur states .
Most of the registers were updated . About 70% of all patients
were released from the treatment and the remaining 30% were
put on MDT.

The total registered cases on MDT in 1994 in Sudan was
8217 with a total prevalence rate 3.3/10,000 . MDT coverage was
100% . The total new patients by the end of 1995 was 2670.

Most of the leprosy activities in the endemic areas are
integrated in the primary health . For each province in the
endemic areas there is a leprosy supervisor and there is one
leprosy coordinator for each state .(13)

2-5 Bacteriology :-
Mycobacterium leprae discovered in 1873 by Hansen in

Norway . mycobacterium leprae is an obligate , intracellular , acid-
fast bacillus (AFB) multiplying mainly inside the macrophages of
the skin (Histocytes)and of the nerves ( Schwan cells ) . It closely
resembles the bacillus causing tuberculosis.

However , mycobacterium leprae is less acid fast than
mycobacterium tuberculosis .(10)

Leprosy bacilli are pleomorphic , straight or slightly curved ,
they are seen lying singly , in clumps or in compact masses
known as globi . The globus is surrounded by a limiting
membrane and may contain 50 or more ( even up to 400 ) bacilli.
The length of presumably living bacilli varies between 3 -8
microns . Non-living leprosy bacillus may be fragmented or
granular . Leprosy bacilli are extremely scanty in lesions of
paucibacillary leprosy, but are present in enormous numbers in



lesions of multibacillary leprosy . Although the discovery of
leprosy bacilli was reported as early as 1873 , they could not yet
be grown in artificial culture media. The generation time of
mycobacterium leprae in the mouse foot pad is 12-13 days (the
longest of any known bacterium) , in comparison with the
generation time of mycobacterium tuberculosis which is only 20
hours.(10)

The habit of the leprosy bacillus in nerves is the Schwan
cells or occasionally the axon which it ensheathes. Not only the
Schwan cells of the peripheral nerves, but also smooth and
striated muscles are sites of multiplication of leprosy bacilli.
They are found in the arrector pilorum in the skin, hair
follicles, sweat glands , muscular media of arterioles as well as
endothelial lining of small blood vessels, muscles of the scrotum
and the smooth muscles of the iris. Nasal secretions , nasal
mucosa , erosions , ulcers and blisters of lepromatous leprosy
contain leprosy bacilli . They are also found in the sputum ,
semen , sweat , sebum , tears , and breast milk of persons with
untreated leprosy . (10)

2-5-1 Bacteriological Examination :-
Slit skin smears should be taken from all patients

suspected of having leprosy in any form .(17)

In patients with active lesions six smears should be taken ,
one from each ear lobe and four from active lesions. The
smears are stained by Zeihl-Neelson stain ,(9)

2-5-1-1 Bacteriological index (BI) :-
The bacteriological index (BI) indicates the density of

leprosy bacilli in smears and include both living (solid stained )
and dead (fragmented or granular) bacilli. According to Ridley's
logarithmic scale, it ranges from zero to 6+ and is based on the
number of bacilli seen in an average microscopic Held of smear
using an oil-emersion objective .(17)

O- No bacilli seen in any of 100 oil-emersion fields.
1+ 1-10 bacilli, on average in 100 oil-emersion fields.
2+ 1-10 bacilli, on average in 10 oil-emersion fields .
3+ 1-10 bacilli, on average in each oil-emersion field .
4+ 10-100 bacilli, on average in each oil-emersion field.
5+ 100-1000 bacilli, on average in each oil emersion field .
6+ More than 1000 bacilli, on average in each oil emersion field .



The BI of the patient is calculated by adding up the index
from each site examined and dividing the total by the number
of sites examined .(10)

2-5-1-2 Morphological Index (MI) :-
The MI is the percentage of presumably living bacilli in

relation to the total number of bacilli in the smear.
It is calculated after examining 200 pink-stained free

standing (i.e. not in clumps) bacilli. This is first recorded for
each smear . The percentage are then added up and divided by
the number of smears to give the MI of the patient. It is a
valuable indicator of the patient's response to treatment with
drugs ., during the first few months, and helps to signal drug
resistance.(l0)

2-6 Clinical Leprosy :-
2-6-1 The Evolution of Leprosy Lesions :-

Most individuals who have been in contact with persons
suffering from multibacillary leprosy , develop a subclinical
infection . However in more than 95% of such persons, the
infection fails to establish itself and they never develop any
manifestation of the disease .(18)

Only a few of these in contact with leprosy sufferers
develop recognizable lesions . So the clinical type of leprosy
depends on the individual cell-mediated immunity as shown
below . <»>

2-6-1-1 Tuberculoid Leprosy (TL) :-
Skin lesions are few in number. They are not symmetrical

on the body . They are hypopigmented in dark skins. The
margin is well defined and unbroken . They may be macular or
raised large lesions , which tends to be more numerous and are
more markedly and uniformly raised are more often associated
with severe nerve involvement.

Solitary peripheral nerves are commonly enlarged in
tuberculoid leprosy and may , on occasion, be the only sign of
leprosy . Sites of predilection are , in order of frequency : the
ulnar nerve , the posterior tibial nerve, the common peroneal
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(lateral tibial), the radio-cutaneous , the facial and great auricular
nerves and the median nerve.

With early diagnosis and proper treatment nerve damage
can be avoided.

2-6-1-2 Lepromatous Leprosy (LL) :-
Lepromatous leprosy represents the top of the bacillary

multiplication , which accounts for many of the features of the
disease at this pole and for many of the complications :
Insidious onset , steady down hill course , multiple organ
involvement , facial deformity and blindness. LL also predisposes
the patient to the complications of antigen-antibody reactions and
immune complex disease.

The early lesion of lepromatous leprosy are macules . They
are widely disseminated , bilaterally symmetrical and
innumerable. The edges are indistinct, and their surface shiny
and erythematous rather than hypopigmented . The early macules
of lepromatous leprosy are not anaesthetic.

The manifestation of nerve damage are relatively slow to
appear.

2-6-1-3 Borderline Leprosy (BB) :
The clinical features of the center of the spectrum show a

mixture of the characteristics of disease at the poles , and are
often bizarre and confusing.

There are many skin lesions , though not as numerous as
in lepromatous leprosy . There is a tendency to symmetry.
Macules vary greatly in size and shape, some may be well
defined , others poorly defined .

Borderline leprosy represents the instability peak. The
balance between bacillary and cellular immunity is a decline
one. The character of the patient's disease then alters
accordingly and a mixture of old and new features is seen.

2-6-1-4 Borderline Tuberculoid Leprosy (BT):
The features here are a mixture of those attributable to

intense cellular infiltration and to those of unstable center.

n



The skin lesions resemble those of tuberculoid leprosy, but
there is always evidence that the disease is not being contained .
Individual skin lesions do not show the absolute marginal
definition that characterize tuberculoid leprosy. Nerve lesions are
more numerous than in tuberculoid leprosy . Several of the large
peripheral nerves are likely to be irregularly enlarged at the
sites of predilection and in an asymmetrical pattern. Nerve
damage is the most important of characteristics of bacillary
tuberculoid leprosy and anaesthesia or pariesis in the
distribution of a nerve is often found when the patient first
present.

2-6-1-5 Borderline Lepromatous Leprosy :-
Features here are a mixture of those attributable to

bacillary invasion and those of the unstable center of the
spectrum .

Skin lesions resemble those of lepromatous leprosy, but on
detailed examination , the lesions are not distributed absolutely
symmetrical on the body. The lesions may differ from each other
in size and shape.

Large lesions either macules or plaques in an asymmetrical
distribution , or lesions with punched out centers , may suggest
that the disease began much nearer the tuberculoid pole and
then downgraded.

Anaesthesia will resemble that found in lepromatous
leprosy , but may lack complete symmetry , large peripheral
nerves become thickened earlier than in lepromatous leprosy
with corresponding anaesthesia and paresis which , too , may not
be symmetrical. Nerves are however unlikely to be damaged as
quickly as in borderline leprosy and borderline tuberculoid
leprosy .

2-6-3 Early Lesions and Presenting Symptoms :-
The commonest early lesion is an area of numbness on the

skin or a visible skin lesion .The most common skin lesion is the
appearance of one or a few hypopigmented macules. Early
lepromatous macules are hypopigmented and so vague that they

12



are often missed , and the disease is not noticed until the skin
becomes infiltrated ; either diffusely or as localized papules .

Less commonly the presenting complaint is anaesthesia of
part of the hand or foot or muscular weakness , without any
skin lesion at all . Rare presenting complaints may be swelling
and pain due to tenosinbvitis over the dorsa of the hands,
oedema of the face, nasal stuffiness and epistaxis.

The symptoms may be pain in the eye or blurred vision ,
testicular pain , painful red lumps in the skin ( erythema nodusum
leprosum ) tender lymphadenopathy , tender muscle or painful
joints .

2-6-4 The Cardinal Signs of Leprosy :
Usually a conclusive diagnosis of leprosy can be made on

physical examination alone. There are three cardinal signs , any
of which if present is sufficient to establish a diagnosis of
leprosy . A full physical examination is however needed to
determine the extent of the disease and its complications.(1(l>16)

These signs are :-
1- Anaesthetic lesions.
2- Nerve enlargement.
3- Mycobacterium leprae.

2-6-4-1 Anaesthetic lesions :-
The entire body should be examined in a good light . The

examiner should look carefully for symptomless hypopigmented
areas , macules , infilterations and nodules .

Any disturbance in sweating or hair growth should be
noted .

Sensory loss is present in the majority of leprosy patients
and often occurs in the following order :-
Temperature — light touch — Pain and pressure .

All these modalities of sensation , touch , temperature and
pain , should be tested because sometimes only one may be
affected .



Different forms of peripheral sensory loss are well
recognized consequences of infection with mycobacterium leprae.
Anaesthesia is generally cited as one of the cardinal signs of
leprosy , and its assessment is part of the routine clinical
examination of the disease.

In addition some workers have recommended the use of
tests for diminished pain sensation and for loss of thermal
sensation in the diagnosis of leprosy.(22)

2-6-4-2 Examination of the Nerves :-
The facial , ulnar , median , radial, popliteal and posterior

tibial nerves should be palpated for tenderness , consistency and
size . Affected nerves may be cord-like or beaded and may show
abscess formation .

In healthy subjects most of the peripheral nerves are
palpable . Tenderness should be noted and nerves on both sides
should be compared .(10)

Leprosy of peripheral nerves is the most common cause of
peripheral neuropathy world wise.(23)

2-6-4-3 Bacteriological Examination :-
Skin smears should be taken from all patients suspected

having leprosy in any form .(17)

Leprosy is the only disease in which there can be a
massive invasion of the derm is or nasal mucosa with acid-fast
bacilli.

Bacilli are demonstrated in slit skin smears or in nasal
mucosa or scrapings .(16)

2-6-5 Reactions in Leprosy :-
Reaction in leprosy may be defined as " the clinical

manifestations of alterations in the immunological balance
between host and infecting organism , which are not directly
caused by the progression or regression of the disease." To
distinguish them from immunological reactions in other diseases
it is probably best to refer to them as " lepra reactions" there
are two forms of them :

14



2-6-5-1 Type 1 Lepra Reaction :-
Occurs in patients with borderline leprosy , and is

associated with an increase cell-mediated immune response to
antigens of mycobacterium leprae, which can be demonstrated in
vitro by means of lymphocyte transformation test.

It is probably the most clear cut example of delayed type
hypersensitivity causing clinical disease.

Clinically the reaction is characterized by increased
oedema and erythema of previously present lesions . If severe ,
there is a fever and sometimes new well defined erythematous
lesions appear and persist. There may be oedema of the hands
and feet, and occasionally the skin lesions ulcerate.

The reaction can also affects nerves in which
mycobacterium leprae present . The oedema and granuloma
formation are liable to give rise to rather sudden nerve damage
accompanied by swelling and usually some pain of the nerve
trunks . On occasion , nerves but not skin can be affected ,
probably because the concentration of barillary antigen in the
nerve is higher.

In untreated leprosy , the lesions are more extensive and
the classification tends to downgrade towards the lepromatous
end of the spectrum .

2-6-5-2 Type 2 Lepra Reaction :-
This occurs in patients with lepromatous and boarderline

leprosy and is a clinical manifestation of immune complex
formation . It occurs most commonly in patients who are
receiving effective chemotherapy .

The antigen in mycobacterium leprae derived , so the
reaction does not occur after patients have become skin smear
negative.

The immune complexes are usually formed extravascularly,
and particularly in the sites where mycobacterium leprae are
present in high concentration ; that is , skin , nerves , lymph nodes
and testes . They elicit an inflammatory response , and are

15



degraded within a few days . Thus the reaction shows as (in the
skin) crops of transient red nodules (erythema nodosum
leprosum,ENL) , which are often leaving a characteristic mottled
hyperpigmentation.

The same process in other tissues can cause attacks of
painful neuritis , painful lymphadenopathy , and orchitis , though it
is unusual for them to be all present at the same time. In
severe cases , there may be hepatosplenomegally, high fever and
severe systemic illness , on rare occasions circulating immune
complexes can cause polyarthritis or glomerulonephritis.

ENL is often applied to the whole symptom complex of
type 2 lepra reaction .

Type 2 lepra reaction is usually episodic, attacks come
every month or two, but the patient is well between them .(20>24i25)

2-6-6 Disability in Leprosy :
Disability means the inability of a person to do his normal

work . For example : a person with sensory loss is unable to
handle fine things as a normal person does .(9)

2-6-6-1 Mechanisms Causing Disability :-
Damage to the three physiological components of nerves

(sensory , autonomic & motor functions ) is followed by
anaesthesia, dry ness of the skin and muscular paralysis. These
three primary factors underline deformity and disability of hands
and feet in patients with leprosy because they predispose the
affected limbs to misuse.

The causes of disability are considered below :

2-6-6-1-1 Anaesthesia :-
Anaesthesia is by far the most important cause of

disability . It increases the risk of disability following motor and
autonomic nerve damage, and is the main factor predisposing to
secondary complications . Patients with anaesthesia become
clumsy, have difficulty in handling things and can not do fine
work . About 50% give up some activity , such as sewing or
gardening or sport, and a sense of social separation is
established even before physical disability develops .
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2-6-6-1-2 Dryness of the Skin :-
Damage to sympathetic nerve fibbers impairs sweating and

the skin becomes dry , inflexible and brittle ; it fissures easily ,
thus starting a cycle of ulceration and scaring . This process is
most important around the margins of the sole of the foot where
every step , especially of an anaesthetic foot, prevent the fissure
from healing . Damage to vascular innervation in the skin and
subcutaneous tissues is followed by loss of vascular tone and
stasis of capillary blood . Heat may not be dissipated properly
and tissues may be more readily burned . Vascular contractility
is diminished and injury may more easily cause a haematoma ;
oxygenation is impaired and tissues may heal less rapidly.

2-6-6-1-3 Muscular Paralysis :
Paralysis is a disability in itself. Additionally , it produces

muscular imbalance that results in abnormal positions of joints,
and also exposes the hand and foot to abnormal stresses which,
in an anaesthetic limb, can cause destruction of deep tissues and
ulceration of skin . In disease in which paralysis occurs without
anaesthesia , the patient still cares for his limbs and preserves
them from injury . In leprosy , paralysis serves to accentuate and
aggravate the effects of anaesthesia.

A hand that function poorly is not fully used ; tendons
shortens and joints become stiff. Stiff joints are however ; more
commonly due to damage from misuse ; ulceration ; secondary
infection and fibrous ankylosis .

With paralysis of intrinsic muscles of the foot; the toes
become hyperextended at the metatarsophalangeal joints and are
clawed .

There is less muscular protection over the metatarsal
heads ; which become prone to injury ; and the skin over them
to ulceration .

Drop foot makes walking difficult ; and if there is
anaesthesia the forefoot ulcerate readily.
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2-6-6-1-4 Misuse :
At least nine out of ten injuries in anaesthetic hands and feet

follow from misuse. Misuse of an anaesthetic limb allows injury
to take place without patient realizing it .The injury is neglected;
complications set in ; and the vicious cycle of tissue distruction
and disability has begun.

In this way minor injuries become major disasters. The
nature of the injury will depend to some extend upon the age;
sex ; occupation and customs of the patients. A housewife is
especially liable to burn her hands while cooking.

2-6-6-1-5 Ulceration :-
Plantar ulceration is possibly the commonest secondary

complication in leprosy . The commonest sites of plantar
ulceration are over the metatarsal heads ; the base of the fifth
metatarsal ; the base of the proximal phalanx and the calcaneous.
Ulceration is damaging because it permits secondary infections
and heals by scar formation .

2-6-6-1-6 Scar Formation :-
Defects caused by ulceration are replaced by scar tissue

which is weaker and has a poor supply than a healthy tissue.
Scars distort the hand or foot; cause an abnormal distribution of
pressure and encourage further ulceration .

2-6-6-1-7 Secondary Infection :-
Just as anaesthesia delay recognition of mechanical injury

so also it delays recognition of infection that so commonly
complicates injury. Cellulitis develops and destroys subcutaneous
tissues ; and infection may reach bone. Osteomylitis causes much
greater damage to bone than does aseptic necrosis following
repeated trauma ; osteoporosis following disuse or erosion
following direct invasion by mycobacterium leprae. In may
patients these mechanisms co-exist. As a result of osteomyelitis ;
bone is absorbed ; sequestra are extruded ; and the architecture
of the foot or hand is irretrievably distorted .

2-6-6-1-8 Invasion of Tissues by Mycobacterium Leprae :-
In lepromatous leprosy all the tissues of the hands and feet

may be infiltrated by mycobacterium leprae ; and may not
function normally . Bone may fracture, reactional inflammation
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may increase tissue damage and can be followed by stiff joints and
so contribute to the disability . (38)

2-6-6-2 Disability Grading of the Hands and Feet :-
Grade 0 (GO) No anaesthesia , no visible deformity or damage.

Grade 1 (Gl) Anaesthesia present; but no visible deformity
or damage .

Grade 11 (Gil) Visible deformity or damage present.

Damage include ulceration ; shortening ; disorganization
stiffness or loss of part or all of the hand or foot.

If any disability found in the patient due to causes other than
leprosy ; this fact should be noted .

2-6-6-3 Disability Grading of the Eye:
Grade zero (GO) No eye problem due to leprosy ; no

evidence of visual loss.

Grade 1 (Gl) Eye problem due to leprosy present ; but
vision is not severely affected as a result ( Vision 6/60 or better
i.e. can count fingers at six meters ).

Grade 11 (Gil) Severe visual impairment (Vision worse than
6160 i.e. inability to count fingers at six meters ).

Eye problem due to leprosy corneal anaesthesia
lagopthalmous ; and iridocyclitis .

2-6-6-4 Overall Grading of the Patient
It will often be necessary to provide information on an

overall disability grading for the patient.

In such cases ; the highest value of the leprosy disability
grade for any part should he taken as the overall disability grading
of the patient. (26)
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2-6-7 The Differential Diagnosis :-
2-6-7-1 Differential Diagnosis of Skin Lesions of Leprosy :-
Leprosy can mimic any skin diseases ; but if the whole body is
examined and the cardinal signs of leprosy born in mind ; mistakes are
unlikely . For instance ; non of the skin diseases listed below show skin
lesion with impaired sensation .

- Conditions that can mimic macules of leprosy include tinea
versicolor ; pitririasis alba congenital naevi ; viltiligo pitririasis rosea .

- Conditions that can mimic raised lesions include psoriasis;
granuloma annulare tuberculosis ; sarcoidosis ; secondary syphilis ;
tinea corporis.

Conditions that can mimic nodules include multiple
neurofibromatosis and multiple lipomatosis.

2-6-7-2 Differential Diagnosis of the Nerve lesions of Leprosy :-
Neural leprosy ; with no visible skin lesion is uncommon, but

die patient who has been treated for some years can present a problem
in diagnosis ; as the skin lesions are invisible ; and skin smears can
often be negative for acidfast bacilli, such patients may conceal their
past history.

Many limb deformities including congenital defects ; those due (o
poliomyelitis ; contractures such as Dupuytren's ; old injuries or yaws
may, if taken in isolation ; be mistaken for leprosy The diagnosis of
leprosy can ; however; almost always be excluded by careful inspection
of the whole body.

Neurological conditions most commonly confused with leprosy
include :-

- Spinal cord diseases ; such as syringomyelia; amyotrophic
lateral sclerosis ; motor neurone disease; Vitamin B12 deficiency.

Peripheral nerve diseases ; those caused by nerve
compression such as spinal root pressure cervical rib ; carpal tunnel
syndrome; and Bell's palsy.

Polyneuritis of any aefiolog
Muscle diseases such as myopathies and myositis.
Diseases with trophic on ; such as diabetes mellitus ; tabes
dorsalis ; and congenital indifference to pain .
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Important points to remember are :-
* Leprosy never causes upper motor neuron lesions ; and

proximal muscles are very rarely involved .
* Sensory loss in leprosy may be maximal peripherally ;

but there are usually islands of preserved sensation on the
hands or feet; and the tendon reflexes are preserved and often
brisker than usual . Moreover ; position sense is almost always
preserved.

* Leprosy never damage the brain or spinal cord .(20)

2-7 Radiographic Findings in Leprosy :-
The bone involvement and therefore the clinical pattern

and the outcome of the disease ; depend on the nature and the
extend of the host response to the organism . when there is well
developed cell-mediated immunity ; the pattern is tuberculoid
leprosy ; but cell-mediated immunity fails to develop; the pattern
is that of lepromatous leprosy. So clinical leprosy can vary from
the presence of an insignificant area of hypopigmented skin that
heals spontaneously ; to wide spread damage to peripheral nerves ;
eyes ; bones ; muscles and other tissues with deformity and
disability.(3)

Seventy six consecutive leprosy patients with disabilities
were subjected to radiological examination of hands & feet; and
bone changes were found in 63 of them (82.9%). Specific ; non-
specific and osteoporotic bone changes were observed in 22.4% ;
78.9% and 28.9% of cases respectively . Bone systs (10.5%);
subarticular erosions (10.5%) and enlargement of nutrient
foramina (5.3%) were the common specific bone changes , wheras
bone absorptive changes (59.2%), soft tissue changes (39.5%) and
concenteric absorption (39.5%) where the most frequent non-
specific bone changes . Specific bone changes were more common
in older patients ( age 40 years) and non-specific bone changes
correlated with duration of disease; duration of deformity ; and
disability index . Osteoporotic bone changes were found to be
affected by aging and severity of disability of hands and feet .(28)

The bone lesions seen radiographically mostly affect ; the
hands; feet and face and are caused by infection by
mycobacterium leprae . This bacillus is of low infectivity and
prolonged exposure is needed . The nature of the disease depends
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on the host resistance. The incidence of bony changes in leprosy may
be around 15% .

These types of bony lesions are found :-
i- specific changes of osteitis leprosa (15%). Granulomas

causes areas of focal cortical or medullary bone destruction. The
lesions may be rounded or may be infiltrate ; giving a lacy pattern ;
just as in sarcoid In addition ; medullary nutrient foramina enlarged .

ii- Non-specific leprous osteifis (50%) in these, patients
Hansen bacilli are rarely found in the marrow.
Neuropathic resorption gives (a licked candy stick) appearance with
bone loss both longitudinally and circumfererntially . In addition
Charcot-like changes take place in the tarsus . These patients have
abnormal thickened nerves and arterial occlusions .

Abnormal stance potentates this bone resorption in the
denervated weight-bearing foot.

With anaethesia ; planter ulceration and bone and soft tissue
infections are superimposed so that pyogenic osteomyelitis is common
in these patients . These changes are superimposed upon those of the
neuropathic osteopathy. a9) iii- A diffuse osteoporosis is seen which is
non specific.

Bone lesions of the finger in a 20 years old leprosy patient are
described to show their diagnostic value -The aerological differences
between specific caused by mycobacterium leprae itself ) and non-
specific osseal changes are morphologically noticeable in morbus
Hansen.

The X-ray picture shows cystic lightening by granulomatous
destruction and distal absorption of the bone. These lesions are typical;
and radiological investigations might be die first step in the diagnosis of
leprosy. (30)

"Bone changes are frequent in leprosy involving small distal
bones of the limbs and in advanced cases some cranial bones.
The various kinds of osteitis and their radiologic features are
described as well as the arthritis to which they can give
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way . These changes may result directly from the infection by
mycobacterium leprae indirectly through nerve damage and also by
pyogenic infections "(4)

" 367 patients with insensitive hands have been studied by correlating
radiological findings with occupational and medical history in order to
better define causal factors in bone resorption . This study indicates
that; non-specific infection and trauma are the reasons for bone
resorption in 98% of cases . The role of intermittent pressure; seem to
be in soft tissue breakdown ; which then allows bone to become
infected. Bone resoption can be arrested at any stage of the disease by
appropriate therapy of splinting and control of infection. " (5)

Arthritis is a common feature of leprosy and contributes to disability.
Direct invasion of joints and bones by mycobacteria may lead to a
destructive arthritis in lepromatous disease. The infective process may
involve few or many joints . Reactional states may occur spontaneously
but usually after the initiation of antimycobcterial treatment In both the
types 1 reaction of borderline cases and the type 2 reaction of the
lepromatous disease ; intense inflammation may occur at sites of
infection. The immunology of the reaction is different but they share
clinical features including a polyathritis which may resemble
rheumatoid disease . The joint disease may be chronic or relapsing ;
affecting the wrists and small joints of the hands in particular .
Radiological erosions may occur . Mycobacterium leprae is not found
in die synovium in this pattern of arthritis .
Further study of this phenomenon might yield useful information about
the mechanism of joint inflammation in other rheumatic diseases .(32)

"Arthritis associated with leprosy is under reported. In Egypt
66 patients from a leprosy colony were studied ; 20 of whom had
arthropathy . This was characterized by an inflammatory symmetrical
peripheral polyarthritis The wrist; metacarpals and proximal
interphalargeal joints of the hands ; the knees ; and the
metatarsophalangeal joints of the feet were affected with associated
morning stiffness . The arthritis was erosive in 11 out of 20 patients ;
had no features of the arthritis associated with erythema nodosum
leprosum reaction ; but symtomatically responded to antileprosy
treatment. This arthritis
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would seem to be a previously unrecognized feature of leprosy" m

" It has been found that leprosy involves all groups of
sinuses and maxillary antrum is found to be more commonly
affected . Diffuse hypertrophy type of the lesion is more
commonly recorded in maxillary antrum ; in X-ray of para nasal
sinuses ." (33)

11 30 patients having lepromatous leprosy (22 males , 8
females ) and showing radiological involvement of the maxillary
antrum were subjected to sinuscopy ; biopsy ; and
histopathological examination . Radiological observations showed
diffuse opacity in 33.3% of the sinuses ; localized mucosal
thickening in 28.6% and generalized thickened mucosa in 38.1 % .

Sinuscopy revealed inflamed mucosa as the most common
finding (40%) ; followed by ulcerative (26.7%) and
granulomatous (10%) lesions of the mucosal lining . The mucosal
thickening (localized or generalized) evident on radiology was
always associated with granuloma formation and acid-fast bacilli
in the histology . The presence of an external nasal deformity
indicated a statistically significant chance of encountering mucosal
involvement on sinuscopy and histopathology." ( )

70 consecutive patients having mutibacillary leprosy were
questioned about symptoms of nasal involvement and sinusitis.
Complete otorhinolaryngeal examination was carried out in all
these patients and they were subjected to radiographic examination
of paranasal sinuses . Radiological abnormality of maxillary
antrum was found in 40 (57%) patients. Radiological changes
were unilateral in 25 and bilateral in 15 patients ; localized or
generalized mucosal thickening was the most common finding ;
followed by diffuse opacity. The development of radiological
changes in maxillary antrum correlated with high bacterial density
( BI 3+ and above ) ; nasal deformity ; and disease duration of
more than 2 years ." <35)

"Nasal mucosal . involvement is a constant feature in lepromatous
leprosy ; granulomatous infiltration of nasal mucosa and
consequent sensory -to- ss may result in atrophic rhnitis and or
painless ulceration which is usually asymptomatic . " (36)
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"Faces leprosa was characterized by a combination of nasal
changes and resorption of nasal, bone anterior nasal spine; supra-
incisive alveolar region and anterior alveolarprocess of the maxillae ;
associated with loss of upper incisors teeth ; according to the criteria of
radiographic interpretation. " (37)

The classical articular manifestation of Hansen's disease are the
neurogenic or Charcot's arthopathy osteitis and specific or non-specific
osteoarthritis . However ; inflammatory mechanisms have been
associated to arthritic episodes in leprosy patients leading to
rheumatoid-likepicture as suggested by clinical biopsy and laboratory
data.

The extra-articular manifestations also mimic those of some
connective tissue diseases. The differential diagnosis between
rheumatic syndromes and hanseniasis is important for as early
identification of Hansen's disease and prevention of severe sequelae
and transmission." (31)
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3- OBJECTIVES

1 - To study the pattern of bone involvement in multibacillary
leprosy patients presenting to Aburof Clinic in 1996 .

2 - To identify the risk factors (if any ) in relation to duration of
the disease, the intitial BI and disability; leading to development of
bone changes in the studied patients .



4- METHODS AND MATERIALS

The study area :-
This study was done in Aburof Mission Clinic in

Omdurman ; where 3 days a week were specified for leprosy
patients . They are diagnosed clinically ; skin smears for bacterial
examinations are done for them and are given treatment then
follow-up.

Selection of patients :-
All multibacillary leprosy patients ; who attended the clinic

during 1996 were included in this study. This comprises newly
discovered patients and patients who were already on treatment.

A total of 60 patients were included 45 males and IS
females.

Methods of diagnosis :-
1) Questionnaire filled for each patient which contains

informations about the patient's age ; sex ; tribe ; living conditions ;
duration of the disease and informations about clinical
examination of the skin ; nerves ; face ; hands and feet.

2) Clinical examination was done for each patient with the
help of expert persons in the field of leprosy.

The skin was examined in good light looking for macules ;
plaques ; papules ; nodules ; infilteration and ulcers .
The number of skin lesions were recorded for each patient and
they were examined for anaesthesia .

Also the peripheral nerves were examined for enlargement;
tenderness ; sensory loss and motor loss.

The face was examined for eye affection and deformity of
the nose.

The hands and feet were examined for absorption ; claw ;
dropped wrist or foot.

Then the patients were classified into multibacillary leprosy
and paucibacillary according to national guidelines .(40)
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Multibacillary leprosy patients are those patients who have more
than 5 lesions . Paucibacillary are those who have 5 lesions or less .

Disability classification was done for each patient according to
WHO disability classification. (26)

3) Bacterial examination :-
Slit skin smears were taken for each patient from

approximately six sites . The smears were stained with the standard
Z.N method and examined for mycobacterium leprae, then
bacteriological index (Bl) and morphological index (Ml) were
obtained .

4) Radiographic investigations
Each of the 60 patients were subjected to X-ray of :-

1- The paranasal sinuses.
2- Anterioposterior views of both hands .
3- Anterioposterior views of both feet.

Patients who were at risk were excluded from X-Ray examination.

The radiographic examinations done at Dr. EIKhawaga
Radiological Center.

Then the data was analyzed using master sheet and appropriate
tables and graphs were obtained

Statistical Tests:
Statistical test has been carried by using chie square and the

probability values.
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5-RESULTS

60 patients with multibacillary leprosy were studied with mean
7 years. 45 of those patients were males ; 15 females in a ratioage 37 years.

3:1 (Table (1))

The highest incidence was found in the age group 20-29 years
(30%) of the total number while 1.7% were below 10 years, (table -2).

Dinka tribe constituted the highest incidence of MB leprosy in
this study 36% followed by Nuba tribal group 30% then Maban 10 % ,
(table - 4 ) .

73.4% (44) patients with MB leprosy presented with a duration
of illness 1 - 5 years and only 2 patients presented during the first
year , table (3).

Concerning the skin lesions 63.3% (38) patients showed macular
skin lesions ; 35% (2 1) with plaques (table- 5) .

60% of the skin lesions were anaesthetic and 40% with intact
sensation (table -6).

The ulnar nerve was found to be more frequently affected; it was
enlarged in 76.7% of the patients (table 7 ) , sensory loss in 51.7% of
the patients (table 8 ), and affected motor function in 30% of the
patients in this study (table 9 ).

In this study 60 % (36) patients were found to be disable (table
10).

From biological investigations of the studied group ; 56.7%
(34) patients showed positive biological index and 43.3% (26 showed
negative biological index (table 1 1 ) .

Concerning the pattern of radiographic findings ; 10% (6)
patients showed affected nasal septum either partially eatened, irregular
or destructed . 26.7% (16) patients showed diffusely opacified
paranasal sinuses , while 58.3% (35) patients showed mucosal
thickening of the paranasal sinuses .
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86.7% (52) of the studied patients showed radiographic bone
changes in their hands and feet; 92.9% of them with nonspecific bone
changes and 28.6% (12) patients with specific radiographic bone
changes.

33.3% (14) of those who were affected showed phalangeal
resorption ; 61.9% (26) showed distal phalangeal tapering ; 28.6% (12)
with destruction and bone fractures, 38.1% (16) with flexion
deformities ; 14.3% with cystic bone changes ; 19.1% (8) with
enlarged nutrient foramina of the bone ; 61.9% (26) patients showed
osteoarthritic changes ; 9.5%(4) showed Charcot's joints ; 21.4% (9)
showed osteoporosis , with no osteitis changes reported in this study .

The highest incidence of paranasal sinuses involvement seen
radiographically found in patients with durations of symptoms 1-5
years (table 12 ).

27 patients with positive BI showed radiographic changes in
their paranasal sinuses and 24 patients with negative BI showed
changes also,( table 13 ) .

With regard to radiographic changes of the hands and feet of the
studied patients ; it was found that; 80% of the patients with duration
of symptoms more than 10 years were affected Jand 50% of patients
with duration of less than one year were involved (table 14 ).

78.8% (26) of patients with disabilities in their hands were
observed to have bone changes (table 15).

93.3% (28) of the patients with disabilities in their feet had
radiographic bone changes (table 16) .

In the patients with positive BI 67.7% (23) of them had
radiographic bone changes in their hands ; feet or both (table 17).

In the 34 patients with positive BI 76.5% of them showed
radiographic bone changes in their hands (table 18), and 61.7% (21)
patients with positive BI and radiographic changes in their feet
simultaneously , (table 19 ).
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6- TABLES

Table (1) Sex distribution of patients with
leprosy ( Aburof M. C. 1996 )

Sex
Male
Female
Total

No.
45
15
60

%
75
25
100

Table (2) the age distribution
(AburofM. C. 1996).

of patients with MB leprosy

Age group
0- 9

10-19
20-29
30-39
40-49
50-59

>60

No. of patients
1
4
18
15
6
10
6

%
1.7
6.7

30.0
25.0
10.0
16.6
10.0

Table(3) Duration of symptoms in patients with MB leprosy patients
(AburofM. C. 1996).

Duration in years
<1
1-5
6-10
>10

No. of patients
2

44
9
5

%
03.3
73.4
15.0
08.3
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Table (4) Tribal distribution of MB leprosy patients ( Aburof M. C.
1996 ).

Tribe
Dinka
Nuba
Maban
Shiluk
Fur
Jaali
Others
Total

No.
22
18
06
04
04
02
04
60

%
36.7
30.0
10.0
06.7
06.7
03.2
06.7
100

Table(5) Types of skin lesion in MB leprosy ( Aburof M. C. 1996).

Type of skin lesion
Macules
Plaque
Papules
Nodules
Ulcers

No. of patients affected
38
21
11
17
05

Table (6) Loss of sensation in the skin lesions of MB leprosy patients
( Aburof M.C. 1996).

Sensation
Lost
Intact
Total

No. of patients
36
24
60

%
60
40
100
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Table (7) Types of nerves enlarged in MB leprosy patients
(AburofM. C. 1996).

Nerve enlarged
Facial
Trigeminal
Ulnar
Median
Radiocutaneous
Popliteal
Posterior tibial

No. of patients
3
-

46
10
20
25
26

%
5
-

76.7
16.7
33.3
41.7
43.3

Table (8) Sensory loss in MB leprosy patients (Aburof M. . 1996 ).

Nerve involved
Facial
Trigeminal
Ulnar
Median
Radiocutaneous
Popliteal
Posterior tibial

No. of patients
-
-

31
13
5
2
22

%
-
-

51.7
21.7
8.3
3.3
36.7

Table (9) motor loss in MB leprosy patients ( Aburof M. C. 1996).

Nerve affected
Facial
Trigeminal
Ulnar
Median
Radiocutaneous
Popliteal
Posterior tibial

No. of patients
-
-
18
6
2
1
5

%
-
-

30.0
10.0
3.3
1.7
8.3
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Table (10) shows the disability grading in MB leprosy patients
(AburofM. C. 1996).

Disability grade
GO
GI
Gil
Total

No. of patients
24
21
15
60

%
40
35
25
100

Table (11) shows the BI of patients with MB leprosy (AburofM. C.
1996 ).

BI
Zero (BI=0)
Mild ( 1+ )
Moderate (2+,3+)
Sever (4+,5+,6+)

No. of patients
26
16
06
12

%
43.3
26.7
10.0
20.0

Table (12) The paranasal sinuses radiographic involvement
according to the duration of symptoms in MB leprosy in Aburof
M. C. 1996.

Duration of
symptoms

< 1
1-5
6-10
>10

Total

No. of affected patients

1
39
7
4
51

Non- affected

1
5
2
1
9

Total

2
44
9
5
60

= 2.81, P. value = 0.09
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Table (13) Involvement of paranasal sinuses in MB leprosy related
to the BI in Aburof M. C. 1996.

BI

Positive
Negative
Total

With sinuses involved

. 27
24
51

Without involved
sinuses

7
2
9

Total

34
26
60

= 1.92, P. value = 0.16

Table (14) Radiographic bone changes in hands & feet according
to the duration of symptoms in MB leprosy patients ( Aburof M.
C. 1996).

Duration of
symptoms

< 1
1-5
6-10
>10

No. of affected patients

1
32
6
4

Non- affected

1
12
3
1

%

50.0
72.7
66.7
80.0

Table (15) Radiographic findings in hands of MB leprosy patients
according to the disability.

Radiog. findings
With changes in
hands
Normal hands
Total

Patients with disability

26
7

33

Without disability

9
18
27

Total

35
25
60

X1 = 12.62 , P. value = 0.00036
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Table (16) Radiographic findings in feet of MB leprosy patients
according to the disability.

Radiog. findings
Patients with
changes
Normal feet
Total

Patients with disability

28
2

30

Without disability

8
22
30

Total

36
24
60

= 27.78 , P. value = 0.0000001

Table (17) Radiographic bone changes in the hands and feet of
MB leprosy patients related to the BI in Aburof MC 1996.

BI

Positive
Negative
Total

Patients with
radiographic changes

23
19
42

Without
radiographic
changes

11
7
18

Total

34
26
60

Xz = 0.021 , P. value = 0.64

Table (18) Radiographic bone changes in hands of MB leprosy
patients related to the BI in Aburof MC 1996.

BI

Positive
Negative
Total

Patients with
radiographic changes

19
16
35

Without
radiographic
changes

15
10
25

Total

34
26
60

X2 = 0.19 , P. value = 0.659
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Table (19) Radiographic bone changes in the feet of MB leprosy
patients related to the BI in Aburof MC 1996.

BI

Positive
Negative
Total

Patients with
radiographic changes

21
15
36

Without
radiographic
changes

13
11
24

Total

34
26
60

= 0.10, P. value = 0.749
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7- DISCUSSION

7-1 Age & Sex :-
In this study the high incidence of MB leprosy was found in

the age group 20-29 years (30%)table(2).

This finding is suspected since 20-29 years age group
constitutes the young age and this is the active sector in the
community ; therefore more exposed to infection by M. leprae and
consequently high incidence of the disease at this age.

This is more or less similar to a study in Burma, South India
, Norway and Philippines ; where the peak incidence was found in
the young age group . (39)

1.7% were below 10 years of age. This low incidence may be
due to the long incubation period of leprosy, a child may contract a
disease before 10 years but the appearance of symptoms may be
later Also the patient may present for treatment after many years
from the appearance of symptoms

More males were affected than females in a ratio 3:1 table(l). This
fact is explainable since males are more active than females and in
Sudan living requirements are the responsibility of males , so they
have to travel and work more than females and therefore more
exposed to infection .

There are exceptions to this in certain areas in Africa , where
higher rates have been reported among females . m

7-2 Tribal Distribution :-
Dinka tribe constituted the highest incidence of MB leprosy,

when concerning tribal distribution of leprosy in Aburof clinic
(46%) table (4), followed by Nuba (30%), Maban (10%).

These results may not reflect the true distribution among
tribes in Sudan, because these were the patients who were able to
attend the clinic in Omdurman.
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7-3 Duration
73.4% of the total patients presented with a duration of illness

between 1-5 years while only 3.3% presented during the first year of
symptoms as in table (3).

The late presentation may be due to ignorance of these patients
about their general health care, since the standards of living of these
patients are very low and most of them are currently affected by the
civil wars in the South and Nuba mountains . Also these patients
originally came from remote areas. So probably these patients do not
seek medical advice unless their clinical state showed advanced disease.

7-4 Skin Lesions :-
Macular skin lesions found in 63.3% of the total patients, 35%

had plaques , 28.3% had nodules , papules in 11 % and ulcers seen in
8.3% of the patients .

Since the patients in this study are MB leprosy ; different
spectrum of skin lesions was suspected to be found and this fact
correlates with table (5) findings .

60% of the skin lesions were found to be anaesthetic and the rest
were with intact sensation . This reflects prepondrance the borderline
tuberculoid leprosy cases in this study since borderline tuberculoid
leprosy skin lesion are usually anaesthetic.

7-5 Nerve Involvement
The ulnar nerve is the most commonely affected in the patients

in this study. It was enlarged ; with loss of sensation and motor
function loss. Followed by the posterior tibial nerve (tables 7,8 9) .

The superficial anatomical location of the ulnar nerve will make
it more liable to be invaded by M. leprae and the later prefers , the
most superficial cooler parts of the human body and tendency towards
nerve tissue. Therefore it is expected to find the ulnar nerve more
affected than other nerves.
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7-6 Disabilitv:-
60% (36) of the patients in the present study found with

disability (table 10) . 33 patients with disability in their hands
and 30 patients with disability in their feet.

As it has been noticed above ; the neural involvement by
leprosy leads to anaesthesia which is by far the most important
cause of disability . It increases the risk of disability following
motor and autonomic nerve damage , and is the main factor
predisposing to secondary complications.

Damage to sympathetic nerve fibres impairs sweating and
the skin becomes dry , inflexible and brittle ; it fissures easily
thus starting a cycle of ulceration and scaring.

muscular paralysis due to loss of motor function of the
nerves , is a disability in itself. Additionally ; it produces muscular
imbalance that results in abnormal positions of the joints , and
also exposed the hand or foot to abnormal stresses which ; in an
anaesthetic limb , can cause destruction of deep tissues and
ulceration of skin . In leprosy ; paralysis serves to accentuate the
effects of anaesthesia .

Stiff joints are however more commonly due to damage
from misuse , ulceration ; secondary infection and fibrous
ankylosis.

Misuse of anaesthetic limb allows injury to take place
without the patient realizing it . The injury is neglected ;
complications set in and a vicious cycle of tissue destruction and
disability has begun.

Planter ulceration is one of the commonest secondary
complications of leprosy . Ulceration is damaging because it
permits secondary infections and heals by scar formation ; which
in turn cause an abnormal distribution of pressure and
encourage further ulcerations . Other contributory factors to
disability ; secondary bacterial infection and invasion of tissues
by the M. leprae itself.(38)

All these factors which are applicable to our patients
explain the great number of disabled patients. Most of these
patients are not well educated and suspected not to care about
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their affected limbs which will lead to complications of leprosy and
eventually disability . Also the reactions in leprosy may not be noticed
by the patients and treating doctors which contributes to disability .

7-7 Biological Index
In table(ll) ; 56.7% (34) patients have positive BI , while 43.3%

(26) have negative BI . This relative low percentage of patients of
positive BI is due to the small number of patients included in this study
and here the classification of the patients as MB leprosy depends on
field classification adopted by WHO <26) and not based on BI.

7-8 X-rav Pattern :-
Concerning the patients with leprosy in Sudan ; X-ray pattern

was not known before.
7-8-1 Paranasal sinuses :-
The pattern of X-ray findings of the paranasal sinuses in MB

leprosy ; 51 (85%) patients were found with radiological abnormalities
of die maxillary antrum , 16 of them showed diffuse opacified sinuses
and 35 patients showed mucosal thickening ; 33 with bilateral changes
and 2 patients unilateral changes.

These findings correlate with what was found by Hauhnar et al(M>

Also Soni-K (3j) in a study done in India found that " The maxillary
sinuses are found to be more commonly affected . Diffuse type of the
lesion is more commonly recorded in maxillary antrum ; in X-ray of
the paranasal sinuses."

As it has been noticed in our study unilateral mucosal
involvement cases are less than the bilateral involvement.

This finding contrasts with the study in India done by Hauhnar
et al (35) "A clinical and radiological study of die maxillary antrum in
lepromatous leprosy." Where they found unilateral changes more than
bilateral changes .

In patients with duration of symptoms 1-5 years ; 88.6% of them
were observed to be radiographically affected in their paranasal sinuses
table(I2) This may be due to the high number of patients with duration
1-5 years (44 patients
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Also 52.9% of the patients involved in the paranasal sinuses
were found to have positive BI and 47.1% of those who were
involved in the paranasal sinuses were with negative Bl.

The pvalue was > 0.05. although statistically not significant;
it was found that the Blwasstill related to the development of
radiographic changes in paranasal sinuses as the majority of
patients with sinuses involvement were with positive Bl. This result
may be attributed to the small number of the studied patients and
other factors that may cause radiographic changes apart from
leprosy e.g. chronic sinusitis due to other bacteria or allergic
sinusitis . However, the study conducted by Hauhnar et al 05) fonud
that; The development of radiographical changes maxillary antrum
was correlated with high bacterial density and disease duration of
more than 2 years."
7-8-2 Pattern in Hands& Feet

in the hands and feet of the studied patients the following
radiographic pattern was seen

52(86.7%) patients were radiologically seen to be affected in
their hands andlorfeet.

12(23.1%) of those patients were found with specific bone
changes due to M. leprae itself ; (in the form of enlarged bone
nutrient foramina and cystic bone changes ) while 40(75.4%)
patients showed non-specific bone changes .

14 patients had absorbed phalanges , 26 with distal
phalangeal tapering, 12 patients with destruction and fractures ,
16 with flexion deformities , 26 showed osteoarthritic changes , 9
patients had osteoporotic findings , 4 patients showed Charcot's
joints , 8 patients had enlarged bone nutrient foramina and 6
patients had cystic bone changes.

This wide spectrum of radiographic pattern of the hands and
feet in the studied patients reflects the clinical findings of these
patients seen in the form of disability and nerve involvement.

Thappa et al m in a study in India found similar results , he
found radiographic bone changes in 82.9% of his sample, 22.4%
specific bone changes , 78.9% non-specific bone changes and 10.5%
osteoporotic changes .
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80% of patients with duration of disease more than 10 years
showed radiographic bone changesin their hands and feet.
table(I4). This result is expected as more duration of disease will
subject the patient to more atiection by the M. leprae also the
patient will have more time to be exposed to other contributory
factors that may add to the development of radiographic changes in
the same bones e.g. disability .

In the same table 72.7% of the patients with duration of
disease 1-5 years were radiographically involved , while 66.7% of
the patients with duration 6-10 years were affected . This decline hi
the percentage of patients affected with increase in the duration of
the symptoms may not reflect the true findings, since a great
number of patients may not be aware of their illness and hence the
exact time of onset of the disease will not be accurately known.

In the 33 patients with disabilities in their hands 78.3% of
them were radiographically seen to be affected and 33.3% without
disability were affected radiographically. Also similar results were
observed in feet of patients with disabilities (table 15516).

These observations as noticed found to be statistically very
significant with p values ; 0.00036 & 0.0000001 for the hands and
feet respectively .

It was suspected to find the development of bone changes and
disability , closely related since disability predispose to trauma ,
infection and ulceration of the limbs and thereafter the
development of radiographic bone changes . These patients might
not be well educated about their problem , so they could not care
about themselves , they can easily be traumatized and exposed to
infections leading to high incidence of disability and this in turn
will lead to radiographic bone changes. (3>4>2" Also leprosy patients
are not well recieved from doctors. Many doctors and health
workers refrain from handling patients with ulcers and bone
changes which result in aggravation in the patient situation. In
addition there is no reconstructive surgery.
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These findings consistent with that of Thappa et al(28) he
examined 76 leprosy patients with disability and he found
radiological changes in hands and feet in 82.9% of them.

Tables 17 , 18 & 19 illustrated the development of
radiographic bone changes in the hands and feet and the BI.
Although the bacterial load in leprosy contributes to the
development of bone changes in leprosy as mentioned by
Maurice Reader & P. Palmer (3)t these changes may also result
indirectly through nerve damage and by pyogenic infections.
Although the patients with positive BI are the majority in this study, it
is found statistically less significantly related to the development of
bone changes ( p. value >0.05).
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8- CONCLUSION

Leprosy is a disease of high level of social stigma resulted in the
refusal of patients from the community as well as health care in
sometimes. 60 patients with MB leprosy were studied and the
findings according to the radiographic investigations of the
paranasal sinuses, hands and feet as follows :-
- 51 patients found with radiographic changes in paranasal
sinuses , 35 of them mucosal thickening , 33 with bilateral
thickening and 2 with unilateral thickening .

- 52 patients were affected radiographically in their hands
and/or feet.

- 40 patients with non-specific bone changes and 12 with
specific bone changes .
- 14 patients had absorbed phalanges.
- 26 patients with distal phalangeal tapering .
- 12 patients with destruction and fractures.
- 16 with flexion deformity .
- 9 patients with osteoporosis .
- 26 patients showed osteoartheritic changes .
- 4 patients had Charcot's joints.
- 8 patients with enlarged bone nutrient foramina .
-6 patients had cystic bone changes.

- The long duration of the disease was found in the majority of
patients with bone changes . Also positive BI was encountered in
the majority of patients with the bone changes.

- There is a strong association between disability and the
presence of radiographic changes in hands and feet of MB
leprosy.
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9- RECOMMENDATIONS

(1) The patients should report early for treatment to reduce bacillary
load and prevention of progression of the disease.

(2) Patients, family and community should be educated about the
disease and its complications especially disability risk factors.

(3) Medical assistants and treating doctors should be well trained for
early detection of leprosy reactions and disability .

(4) Chemotherapy should be distributed to leprosy centers .

(5) Patients should be provided with foot-wares and tools to guard
against trauma to prevent disability .

(6) Patients with bone changes and ulcers should get the care from
health centres and hospitals.

(7) Reconstructive surgery and orthopaedics intervention needed to
correct and treat bone deformities and involvement.

(8) Radiology is important in the morbidity of the disease.
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Chart 3 Tribal Distribution of Patients with MB Leprosy

Chart 4 Types of Skin Lesions in Patients with MB Leprosy
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Chart 5 Disability Grading in MB Leprosy Patients
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Chart 6 Involvement of Paranasal Sinuses in MD
Leprosy Patients Vs BI
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Chart 7 Radiographic Findings in Hands of MB
Leprosy Patients Vs Disability
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Chart fl Radiographic Findings in Feet of MB
Leprosy Patients Vs Disability
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Chart9 Radiographic Bone Changes in the Hands & Feet
of MB Leprosy Patients related to the BI in Aburof MC 1996
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Plate (1) Leprosy : Mucosal thickening of both maxillary sinuses.

Plate (2) Leprosy : Osteoporosis .



Plate (3) Leprosy : Arthritis, deformity, Fracture, and bone absorptive changes

Plate (4) Cystic changes ( Middle 'L" metacarpal head )



Plate (5) Leprosy:Licked-Candy Stick Appearance
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