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Visceral Lesions in Lepromatous Leprosy 

. Study of Sixty Necropsies1 

J. C. Bernard and C. A. J. Vazquez2 

Autopsy studies of leprosy are scarce, 
and some of those reported present scanty 
details. The earliest series is that of Hansen 
and Looft in 1895 reporting on 125 necrop
sies (11) , Subsequent reports by Mitsuda 
and Ogawa ( 15 ) , Black ( IS ) , Kean and 
Childress ( 13 ) , Powell and Swann ( 16 ) 

and Desikan and Job (8), provide com
parative data from several geographic 
areas. 

The present report extends the range of 
findings from Argentina, first published in 
1966, covering 40 necropsies (3). 

MATERIALS AND METHODS 

Sixty complete autopsies on lepromatous 
leprosy subjects in the Baldomero Sommer 
Leprosarium in Argentina were per
formed in the period of 1965-1971, and are 
the subject of this report. The subjects 
ranged in age from 25 to 97, with the 
majority being between 50 and 70 years. 
The autopsies reflected the fact that the 
sanitarium's population is predominantly 
male. 

After gross examination of all the ~scera, 
specimens were taken from representative 
areas fixed in 10% neutral formalin and 
processed by the standard paraffin technic. 
Sections cut at 7 microns thickness were 
stained by hematoxylin and eosin. The 
Ziehl-Neelson stain with Kinyoun modifica
tion was used. Congo red and methyl violet 
stains were employed for amyloid. The Van 
Gieson, Gomori and Rio Hortega technics 
were utilized also. 

OBSERVATIONS 

Two categories of lepromatous patients 
were observed: 26 instances of active, 
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bacilliferous leprosy with visceral dissemi
nation, and 34 instances of residual Or 
quiescent leprosy characterized by absence 
of bacilli and scarring with fibrosi s. 

Skin lesions. There were 29 instances of 
active lepromatous lesions, 14 being bacil
liferous, and 26 cases where the skin was 
atrophic and fibrotic at autopsy. The latter 
were in the inactive and residual cases. 

Associated lesions seen were: ulcers, 13; 
erythema nodosum, 6; edema, 4; and cal
cified nodules, 2. Additional lesions unre
lated specifically to leprosy were: icterus, 
5; basal cell carcinoma, 1; epidermoid car
cinoma,3. 

Cardiovascular system. Specific leprous 
involvement of blood vessels was most sig
nificant in small blood vessels and no 
lesions were found in the heart (10) . . 

Leprous arteriolitis was found in 23 cases 
( in liver, spleen, skin, lymph nodes) . 
Amyloid vasculitis was frequently seen in 
liver, spleen, kidneys, adrenals and pitui
tary glands. All cases had aortic atheroma
tosis with ulcerated and calcified plaq~~~ 
These findings differ from those of Desiky -n 
and Job (8) who observed a low incidence 
of aortic atheromatous lesions. 

There were two instances of myocardial 
infarction in aged patients having coronary 
atheromatosis. Five other cases showed 
myocardial fibrosis. Additionally, there 
were two cases with rheumatic mitral steno
sis associated with myocardial hypertrophy 
and dilatation. 

Respiratory system. Lepromas were pres
ent in the epiglottis in two cases. Acid-fast 
bacilli, not associated with tuberculosis, 
were found in alveolar macrophages in one 
instance. There were 15 cases of broncho
pneumonia, lobar pneumonia and hemor
rhagic pneumonia. There were five cases of 
pleural adhesions, four of fibrosis and 
pachypleuritis and two of pleural ab
scesses. 

The incidence, of pulmonary tuberculosis 
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was found to be very low. This was the 
opposi te of the findings of Desikan and Job 
(81)" a'H~ Mltsaea" and. (!Jg:t~ in Japan 
( 15), who considered that it is the most 
frequent associated disease and cause of 
death in leprosy patients. 

There were only eight cases, two being 
miliary, with dissemination to liver, spleen, 
lymph nodes and kidneys. Four cases were 
chronic fibrocaseous and two were of acute 
nodular caseous tuberculosis. 

Other lesions found were: eleven cases of 
pulmonary edema, eight cases of fibrosis 
and pulmonary emphysema, four cases of 
atelectasis, four of pulmonary carcinoma 
( three epidermoid, one "oat cell" type). 

Digestive system. There were rare ba
cilliferous infiltrates between bowel muscle 
bundles. There were eight instances of 
esophagitis, five gastroduodenal ulcers, one 
esophageal and one gastric carcinoma, 
three instances of nonspecific colitis and 
one case of acute perforation of colonic 
diverticuli. 

The liver showed three kinds of leprous 
lesions : a) miliary lepromas in the portal 
spaces (Figs. 1 & 2) composed of foam 
cells and containing acid-fast bacilli; b) 

KuHer cells infiltration, the cells containing 
acid-fast bacilli; and c) reticular hyper
plasia in the portal spaces. Such lesions 
were found in six cases of the active lepro
matous type. 

Other lesions seen were: amyloidosis, fat
ty degeneration and fibrosis. Amyloidosis 
was the most frequent lesion in the liver 
(14 cases). There was among these an 
instance of insufficiency due to amyloidosis 
with compression and atrophy of hepatic 
cells but without amyloidosis in other or
gans. This case has been previously pub
lished (2. 4. 14). Fatty degeneration was 
found in ten cases, three being massive, one 
perilobular and the rest being centrilobu
lar. Fibrosis was noted in seven cases. 

Additional lesions seen were: congestion, 
ten ; cirrhosis, two; miliary tuberculosis, 
two; metastatic carcinoma, two; pigmen
tary leSions, three; lipofuscin, two; and one 
of hematoidin. There were three cases of 
acute pancreatitis and two of pancreatic 
fibrosis. The gall bladder and bile ducts 
showed no abnormalities and no gall stones 
were found. 

Urinary system. There were no specific 
leprous lesions. Amyloidosis and nephro-

FIG. 1. Interstitial leproma in Kiernan's space in the liver of a lepromatous patient. 
(Ziel-Neelsen stain with the Kinyoun modification) 
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FIG. 2. Leproma in the liver (in Kiernan's space). Vacuolated Virchow cells con
tain bacilli. (Ziehl-Neelsen with the KinyOWl modification) 

sclerosis were the most significant lesions 
found. The kidneys were the organs most 
frequently involved in amyloidosis and 
were usually severely damaged by it. As a 
result, in 19 cases (31.2%) the cause of 
death was renal insufficiency with terminal 
uremia, bronchopneumonia and pulmonary 
edema (2). 

Amyloidosis of the kidneys presented as 
two varieties. In one the organs were large 
with smooth surfaces and having associated 
vascular nephrosis. Stains showed amyloid 
glomeruli. The second form presented as 
small kidneys with granular surfaces, arteri
osclerosis and interstitial infiltrations by 
mononuclear cells (3). The former variety 
was found in the active lepromatous cases 
and the latter was most frequently seen in 
the quiescent cases. 

Other lesions were: pyelonephritis, five; 
acute glomerulonephritis, two; renal mil
iary tuberculosis, two; hydronephrosis, two; 
and nine cases of cystitis. 

Male genital system. Active leprous or
chitis was present in two cases, with Vir
chow cells and bacilli in them. However, 
the most frequent lesions in the teates were 
atrophy and hyalinization found in 26 

cases. The latter probably represented the 
end phase of leprous orchitis or other dis
ease (9. 11 , 12). There was prostatic 
adenomatous hyperplasia in 18 cases, gyne
comastic changes in 6 cases and acute 
prostatitis in 2 cases. 

Female genital system. There were no 
specific leprous lesions found. There was 
uterine and ovarian atrophy in six cases, 
chronic cystitis in four ; uterine myomatosis 
in five ; and glandulocystic hyperplasia of 
the endometrium in two cases. 

Hemolymphatic system. Spleen and 
lymph nodes were the structures most fre
quently affected. The spleen showed dif
fuse infiltration of sinusoids with foamy 
macrophages which were fill ed with acid
fast bacilli in four cases. There was amyloid 
deposition in 16 instances, (Fig. 3) conges
tion in 10 and hemosiderin pigment in one 
instance. 

The lymph nodes showed reticular hy
perplasia of sinuses in 18 cases and miliary 
lepromas with acid-fast bacilli in five. 
There were two instances of miliary tuber
culosis. 

Endocrine system. The adrenal glands 
were the most involved with specific 
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FIG. 3. Splenic amyloid with the typical Malpighian bodies and lymphocytes be
tween the amyloid arteriolitis. (Hematoxylin and eosin) 
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lesions. Miliary lepromas, with Virchow 
cells containing acid-fast bacilli were found 
in the cortex in two cases. Amyloidosis 
(Fig. 4) was the most important lesion in 

quiescent patients (14 cases) . Amyloid was 
found in the pituitary gland in three cases 
and fibrosis in one. In 47 cases, there was 
decrease in adrenal cortical lipids, colloid 

FIG . 4. Adrenal gland showing depletion of cortical lipids and amyloid inflltration. 
(Hematoxylin and eosin) 
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adenoma of the thyroid in two instances 
and cortical adenomas of the adrenal cortex 
in two cases. One eos~ophile adenoma of 
the pituitary gland, one benign pheochromo
cytoma, three cases of carcinomatous 
metastasis to the adrenals, and one case of 
medullary adrenal hemorrhage completed 
the findings. 

Nervous system. Specific leprous lesions 
found consisted of peripheral neuritis with 
bacillary infiltration. Infiltration of many 
acid-fast bacilli in the macrophages in lep
tomeninges appeared in two cases. Multi
ple coronal sections, though, the cerebel
lum and cerebral hemispheres, showed no 
gross lesions. Sections of specimens taken 
from several representative areas of the 
brain showed no significant lesions. 

Nonleprous lesions found were: four 
brain hemorrhages, four instances of men
ingeal edema and one glioblastoma multi
forme. Occular lesions were : iridocyclitis 
with associated diffuse lepromatous infiltra
tion of the ciliary body. There was occular 
calcification in six cases. In no cases were 
there demonstrable lesions in the posterior 
half of the eye or in the optic nerve. 

DISCUSSION 

Table 1 summarizes the findings with 
respect to visceral lesions as found in the 

autopsy reports from 1895 to 1971, as culled 
from the literature. 

The earliest reported autopsy series in 
leprosy is that of 1894 by Hansen and Looft 
which was translated into English by Walk
er in 1895. In 1937, Mitsuda and Ogawa 
(15) published a study of 150 autopsies at 
the Aiseien Leprosarium. They found that 
tuberculosis was the most important com
plicating disease (54.7%) while others of a 
lesser incidence were renal insufficiency 
( 13.3%), septicemias (9.3%) and cardiac in
sufficiency (7.4%). These findings could be 
expected before the age of chemotherapy. 

However, in 1968 Desikan and Job (8) , 
in a review of post-mortem findings in 37 
cases of leprosy found tuberculosis to be 
the cause of death in 29%; tetanus was 
second (13.2%) in their series; and renal 
insufficiency third (11.3%). 

In 1942, Kean and Childress (13) with 
103 necropsies in Panama, also found tu
berculosis to be the most important disease 
associated with leprosy (24%). This series 
was derived from' the period when the 
construction of the Panama Canal was tak
ing place and the local laboring populace 
was reforced by immigration of Negroes 
(of 103 autopsies, 59 were Negro) . Renal 
insufficiency (22%) was the second most 
frequent cause of death, while cachexia 

TABLE 1. Com.parative table of causes of death in leprosy in various countries. 

Year 1895 1902 1942 1955 1967 1968 1971 

Country Germany Japan Panama U.S.A. Argentina India Argentina 

Hansen Mitsuda Kean Powell Desikan Bernard 
Authors and and and and Bernard and and 

Looft Ogawa Childress Swann Job Vazquez 

No. of cases 125 150 103 50 40 37 60 

Renal failure 13.3% 22.0% 38.0% 42.5% 11.2% 31.6% 
Acute pulmonary 

infections 5.0% 3.0% 15.0% 7.5% 7.9% 15.0% 
Tuberculosis 54.7% - 24.0% 14.0% 17.5% 29.2% 11.7% 
Cardiac failure 7.4% 10.0% 9.0% 5.0% 7.9% 10.0% 
Septicemia 9.3% 2.0% 7.5% 7.8% 8.3% 
Internal hemorrhage 3.0% 5.0% 5.8% 6.6% 
Brain hemorrhage 2.0% 2.5% 2.7% 5.0% 
Liver failure 1.0% 1.6% 
Tetanus 13.2% 
Malaria 1.2% 3.0% 
Other causes 5.2% 11:0% 5.0% 9.0% 
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TABLE 2. Causes of death in lepromatous 
leprosy in the Sommer Leprosarium (au-
topsy ) . 

Quiescent Active 
Disease Total leprosy leprosy 

Renal failure 19 7 12 
Acute 2 2 
Chronic 17 7 10 

Acute pulmonary 
infections 9 2 7 

Tuberculosis 7 4 3 
Hemorrhagic shock 4 3 1 
Cachexia 3 3 
Cardiac failure 6 4 2 
Brain hemorrhage 3 3 
Liver failure 1 1 

( 15%) and cardiac insufficiency ( 10%) 
ranked third and fourth. Powell and Swann 
(HI) in 1955, presented 50 necropsie~ from 
the National Leprosarium at Carville, 
Louisiana. They found renal insufficiency 
to be the cause of death in 38% of their 
cases while respiratory insufficiency and 
tuberculosis occurred in only 14%. In our 
1966 series of 40 cases (3), renal insuffi
oiency due to amyloidosis was the most im
portant cause of death in leprosy (42.5%) , 
while tuberculosis held second place with 
17.7%. In the present series of 60 cases 
(Table 2) there was a lower incidence 
( 31.65%) of renal insufficiency while 15% of 
the cases had respiratory insufficiency asso
ciated with pulmonary infections, . and 
there were 11.7% with tuberculosis. 

Thus, in Oriental countries such as India 
and Japan, tuberculosis is the most impor
tant cause of death in leprosy while renal 
insufficiency occupies second place, Table 

3. In Occidental countries, such as Scan
dinavia, U.S.A., Panama and Argentina, the 
most important cause of death has been 
renal insufficiency generally due to 
amyloidosis while respiratory diseases and 
tuberculosis have been of secondary impor
tance. It may qe speculated that the inci
dence of amyloidosis may be related to 
variations in diets since in Oriental coun
tries th~re often is a lower protein intake. It 
might be postulated that amyloidosis is 
very hi gh in Argentina because of high 
protein consumption. However, leprosy 
reactions and chronic osteomyelitis both 
occur in India and Argentina. 

There has been much discussion in re
cent years of cross-immunity between tu
berculosis and leprosy. Chaussinand (7) 
was among the first to put forward this 
concept, basing it on his observation that as 
tuberculosis increased in Western coun
tries, leprosy decreased. We find that both 
diseases are independent and often associa
tion is very common in Argentina, but they 
seem to have no effect on each others 
prevalence. 

We found lepromatous visceral lesions 
in 23% of active leprosy (bacteriological
ly positive) cases and in 10% of all cases. 

Desikan and Job discovered leprosy 
lesions not only in active cases of leproma
tous leprosy but also in bacteriologically 
negative and clinically quiescent cases. 
They found such lesions in the testes in 
four cases, in the liver in two cases and in 
one case each in lymph nodes, adrenal and 
spleen. They also emphasized the danger 
of relapse in treated cases and the need to 
continue treatment for a long time after 
skin lesions have cleared. 

TABLE 3. Comparative causes of death in leprosy. 

U.S.A. 

Renal 
failure 38% 

COUNTRIES 

OCCIDENTALS ORIENTALS 

PANAMA 

Renal 
failure 

ARGENTINA JAPAN 

Renal 
22% failure 43% Tuberculosis 55% 

Renal 

INDIA 

Tuberculosis 29% 
Renal 

Tuberculosis 14% Tuberculosis 24% Tuberculosis 12% failure 13% failure 11% 
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TABLE 4. Manifestations of leprosy in the 
mternal organs. 

Miliary .Lepromatous 
Organ lepromata infiltrations Fibrosis 

Skin 23 14 8 
Liver 6 2 6 
Spleen 4 3 10 
Larynx 2 1 2 
Lymph nodes 6 4 10 
Nerves 6 
Eyes 6 
Testes 2 5 26 
Leptomen'inges 2 

In the present study, the liver, lymph 
nodes, spleen and adrenal glands were 
found to be the internal organs most com
monly having leprous lesions, Table 4. In 
the liver the earliest lesions were seen in 
Kiernan's spaces as miliary lepromas and 
also as infiltration of the sinusoids by bacil
lus-laden lepra cells. Desikan and Job (8) 
observed that the respiratory, urinary and 
digestive ' tracts did not show lepromatous 
lesions and they remarked that the lymph 
nodes draining them, viz, the mesenteric 
and thoracic, did not show lepromatous 
lesions. However, in our study we observed 
pulmonary alveolar macrophages contain
ing bacilli and intestinal lepromas between 
bowel muscle bundles. We think that the 
reticuloendothelial system may phagocy
tose bacilli ·and these organisms may be 
found in any place in the body. W e ob
served them in the meninges, for example. 

Renal lesions were those most frequently 
observed in all reported studies (Powell 
and Swann 38%, Kean and Childress 51%, 
Guasp 63% (10) and presently in 42.5%), 
and they expired due to renal insufficiency. 
Insterstitial nephritis and pyelonephritis 
were common findings in the present 
study. Erythema nodosum leprosum, toxic 
states, and viral infections may be causes of 
renal diseases. Brusco and Masanf (6) in 
Argentina. observed that -" of Jeprom fl
tOllS cases in reaction Q ·velap d kidne\' 
disease by the time of d ath a compared 
to 26% in patients without reaction. 

While it is generally held that death in 
lepros is due to some other associated 
disease, Mitsuda and Ogawa (15) found 

that in 4% of their cases death was due to 
the virulent form of leprosy. The latter was 
not a finding in this study. 

/ SUMMARY 
/ Autopsy findings in 60 cases of leprosy 
are presented . This is the second such 
report from Argentina. 

Lepromas in viscer dissemination were 
demonstrated in l (fi, of cases in liver, 
spleen, lymph nodes, testes, meninges, 
bowel, eye ( iridocyclitis) , adrenal gland 
and larynx (epiglottis ). 

Renal insufficiency due to amyloidosis 
'was the most important cause of death 
(31.2%), with tuberculosis (11.7%) occupy
ing second place. 

Previous reports of autopsy findings' in 
leprosy from several parts of the world are 
compared with the present series. 

,/ 
/ RESUMEN 

/ Relatamos 60 casos completos de autopsias 
del Sanatorio Baldomero Sommer de la Re
publica Argentina. Siendo el segundo del pais. 

En el observamos ~n 10% de diseminaciones 
viscerales en forma de lepromas miliares a 
higado, bazo, gangios linfaticos, testiculos, 
meninges, intestino, ojos (iridociclitis) adrenal 
y laringe (epiglotis). 

La causa mas importante de muerte en elIos 
ha sido la insuflciencia renal por amiloidosis 
(31.2%) siendo la tuberculosis una enfermedad 
secundaria en estos casos (11. 7%) . 

Se efectuo ademas una resefia bibliograflca 
e historica de los distintos relatos de autopsias 
en la literatura mundial, observando que en los 
paises orientales (India y J apon) la tubercu
losis es la causa mas importante de muerte en 
los lepromatosos, mientras que en los occi
dentales (E.E.U.U., Panama y Argentina), la 
misma resulta secundaria, siendo el problema 
mas importante en ellos la insuflciencia renal / 
por amiloidosis. / 

RESUME 
Nous avons presente ici 60 cases completes 

d'autopsies du Leprosarium Sommer de la R. 
Argentine. C'est Ie second etude fait dans ce 
pays. Nous avons trouve un 10% de dissemina
tions viscerales de lesiones lepromateuses dans 
la forme de lepromes miliares dans Ie foie Ie 
rat, les ganglions lymphatiques, les testicules, 
les intestines, les meninges, et les yeux (irido
cyclitis), l'adrenale et la larynx (epiglotis). 

L'insufficience renale par l' amyloidosis 
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(31.2%) c'est la cause la plus importante de 
mort, suivit de la tuberculosis 01.7%), maladie 
qui est secondaire chez eux. 

On a fait aUSSl une revision bibliografique et 
historique des di verses publicatiolles d'autopsies 
de lepre dans j . literature mondiale, ayant ob
serv~ que dans les pays orientales (India y 
Japan ), la tub r( ulosis est la cause la plus im
portante de mort d,ez les lepromateux , pendant 
que dans les occiden tales (E.E.U.U. , Panama 
et Argentine) la mcme etait secondaire, ayant 
Ie probleme Ie plus importante a l'insufficience 
renale par l'amyloidosis. 
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