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Bone changes in leprosy due to the direct action of Mycobateriwm
leprae do oceur, and their radiographic appearances have been repeat-
edly deseribed (™). Leprosy of the bone usually manifests itself as a
chronie osteomyelitis displaying clear-cut loeal areas of bone destrue-
tion. The common sites of predilection are the small bones of the hands
and feet. Occasionally, these areas are situated in the subarticular re-
@ion, eausing deformities of the joint and the finger. On the other hand,
very little is known about the histopathology of these lesions. A\ deserip-
tion of the histopathology is given in this paper.

MATERIAL AND METHODS )

Six of the lepromatous leprosy patients attending the Schieffelin Leprosy Research
Centre, Karigiri, who developed destructive lesions of the small bones of the hands were
studied. The bacteriologic index was determined according to Cochrane's method (1).
Skin biopsies were done to confirm the diagnosis and elassification of+the disease, N-ray
examinations and biopsies of the bone lesions were also done,

In 2 ecases, the hone lesion was curetted, and the euretted specimen was used as the
biopsy material. In the other 4 cases, a specially-devised trephine was used. A small in-
cision, 0.5 em. in length, was made at the lateral horder of the finger at the site of the
lesion detected by x-ray, and deepened to split the periosteum. The trephine was drilled
in manually, and a tubular piece of bone about 2 x 5 mm. in size was removed. The tissue
was immediately fixed in formalin and decaleified, using formie acid, Seections were cut at
5 mierons thickness and stained with hematoxylin and eosin, Aeid-fast staining was also
done in all cases.

CASE HISTORIES
Case 1 (s.L.r.s. 501).—A man aged 20 years, with leprosy of 10 years’
duration, was admitted on April 12, 1956, exhibiting gross and diffuse
lepromatous infiltrations all over the body. The earlobes were nodular.
A few nodules were also present on the fingers (Fig. 1). Both hands
were swollen and were anesthetic to light touch; but there was no evi-
dence of paralysis. The skin smears showed an index of 3.50. X-ray of
the hands showed multiple ill-defined areas of bone destruetion and sub-
periosteal bone formation in a few areas in the phalanges (Fig. 2).
Cask 2 (s.L.r.s. 2430).—A man aged 35 years was admitted on Feb. 6,
1958, with a history of having had leprosy for 5 years. He had diffuse
infiltration of the entire skin of the face and extremities. There were
nodules and swellings on the fingers. The skin over the hands was anes-
thetie to light touch; and there was ulnar paralysis of both hands. His
hacteriologic index was 1.25.
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Fig. 1. Case 1. The hand is swollen, and there are a few lepromatous nodules on the
dorsum

Fia. 2. Radiograph of the hand shown in Fig. 1. Note multiple ill-defined areas of bone
destruction in the index, long, and ring fingers,

N-ray of both hands showed multiple areas of hone destruetion in
the phalanges, most marked in the distal end of the proximal phalanx of
the right ring finger. In this area, the subarticular bone on the medial
side had collapsed, causing lateral bending deformity of the fingers.

(ase 3 (s.Lk.s. 9199).—A woman aged 17 years reported at our out-
patient department on April 13, 1961, with a history of 13 years’ dura-
tion. There was diffuse infiltration of the skin of the face, trunk and
extremities. There were many leprous nodules on the ears, and a few in
the fingers. The hands were swollen, anesthetie to light touch, and there
was early ulnar palsy of both hands. The bacteriologic index was 3.50.

N-ray of the hands showed generalized osteoporosis. 1l-defined areas
of bone destruction were seen in the distal end of the first metacarpal of
the left thumb and the distal end of the proximal phalanx of the left
little finger.

("ase 4 (s.L.r.s 3609).—A woman aged 18 yvears was first seen in the
outpatient department on March 30, 1959, with a history of 2 vears’
duration. There was a fine, diffuse infiltration of the entire skin of the
face, trunk, and extremities, and the fingers showed areas of irregular
swelling. The hands were anesthetie, and early ulnar paralysis was
present in both hands (Fig. 3). Bacteriologic index was 3.12 on ad-
TNISS10T1.
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NX-ray of both hands showed areas of subperiosteal new-hone forma-
tion, with thickening of the cortex in some phalanges. There was also an
area of bone destruetion with expansion of the cortex in the proximal
phalanx of the left little finger (Fig. 4).

Fig. 3, Case 4. .‘-'\\\l-llm;..:‘.nl' fingers, and early ulnar paralysis,

F16. 4. Radiograph of the hand shown in Fig. 3. There is subarticular bone destruetion
of the |_.|'ux'nlu:|| phalanx in the little finger. There is also subperiosteal new hone formation,
with thickening of cortex in some phalanges,

Case 9 (saans, 2690)—A man aved 24 VEeArs, with nodular |l-|ll‘liT|1iI-
tous leprosy of H yvears’ duration, was admitted on May 16, 1959, Lep-
rous nodules were present over the ears, face, trunk and extremities,
and there was slieht swelling of the hands and feet. There was no evi-
dence of sensory loss in the hands, or of paralysis. Bacteriologic index
on admission was 3.62,

N-ray of the hands showed minimal arecas of hone destruetion in a
few phalanges, and in the distal end of the metacarpal of the right
thumb.

(Case 6 (sa.r.s 3316) —A man aced 25 was admitted with a history
of 7T years” duration. There was diffuse infiltration of the skin over the
trunk and extremities: the face was grossly infiltrated; and there were
nodules on the ears and hands, which were swollen. Both hands were
anesthetie to light touch, but no paralysis was present (I%ie. 5). The
haeteriologie index was 4.25.

X-ray showed multiple areas of hone destruetion in the phalanees.
Another x-ray taken 214 vears later showed that all the lesions had
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healed, with selerosis. There was subarticular boue collapse of the mid-
dle phalanx of the left ring finger (Fig. 6). At this stage, biopsy of the
middle phalanx of the left index finger was done with the trephine.

RESULTS

The biopsy specimens obtained from the hone were yellowish-hrown
in color. They were not particularly soft, although they felt less hard
than normal bone.

The microscopic appearance was essentially similar in all the 6 cases.
The bone trabeculae were invaded by inflammatory granulation tissue
consisting mostly of macrophages (Fig. 7). Many of these cells had a
pink granular eytoplasm with vesicular nuelei, and in some the eyto-
plasm was vacuolated. There were also seattered collections ol lympho-
evtes and occasional plasma cells. Acid-fast staining showed c¢lumps of
M. leprae inside the macrophages. The lepromatous granulation tissue
extended into the bone as tongue-like processes, and there was frag-
mentation and neerosis of the bone trabeenlae. In some arcas, proliferat-
ine esteoid tissue was scen with no evidenee of ealeification. The infil-
trate of vacuolate:d macrophages, plasma cells, and lymphoeytes also in-

&

Fig. 5. Case 6. The hand is swollen, and there is a slight deformity of the terminal
phalanx of the ring finger.

Fig. 6. Radiograph of the hand shown in Fig. 5, after antileprosy treatment for 214 years.
Note the sclerosis of the bone around the areas of destruetion and the subarticular collapse of
the middle phalanx of the index finger.
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F16. 7. Photomicrograph of leprous osteomyelitis, The bone marrow is completely re-
placed by foamy ecells and lymphoeytes. (Hematoxylin and eosin, 3303.)

FiG. 8. Osteoid tissue infiltrated and surrounded by vacuolated maerophages and a few
lymphocytes and plasma eells. (Hematoxylin and eosin, 160%.)

vaded and destroyed the osteoid tissue (Fig. 8) In places, fragments of
dead bone were seen floating in the midst of bacillus-laden histioeytes,
before they were absorbed.

By a combination of the conditions deseribed, namely, active forma-
tion of lepromatous granulation tissue and carious absorption and ocea-
sional necrosis, much destruetion of bone was produced.

In Case 6, in which the biopsy of the bone was performed after 214
vears of treatment, the macrophages had a markedly foamy eytoplasm.
The nuelei were small and pushed to one side in the eytoplasm. No
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~ Fia 9. The Ie-prmm gl.umll-nm is rnlmtl} r:]nl.lu'd Ly fibrous tissue, which is hyalinized,
(Hematoxylin and eosin, 160, )

bacilli were detected in the acid-fast preparation. In many parts of the
sections there was proliferating fibrous conneetive tissue which showed
arcas of hyalinization (Fig. 9). Seattered infiltration by lymphoeytes
was also present.

In Case 3, the infiltration was seen to extend into the adjoining joint.
The synovial membrane was thrown into papillary folds. There was
infiltration of the synovial membrane by many vacuolated cells with a
large number of acid-fast baeilli, lymphoeytes, and plasma cells. Marked
congestion and inereased vasenlarity were also present.

DISCUSSION

All of the 6 eases analyzed in this paper were of the lepromatous type
of leprosy, d of them very advanced, with high bacteriolgic indices, All
had swelling of the hands, and 5 of them had also nodules on the fingers.
There was sensory loss to light touch in the hands in all exeept one, and
ulnar paralysis in four of them.

The number of cases studied is small, and no definite conclusions ean
he drawn except to state that bone lesions specifically due to M. leprae
are usually found in very advanced cases of lepromatous leprosy of long
duration and with high bacteriologic indices. Faget and Mayoral (*)
also found that specific bone lesions are generally a late manifestation
of the discase.

In lepromatous leprosy the bacilli invade the reticuloendothelial sys-
tem, and the bone marrow is one of the important components of this
system. Gass and Rishi (*) reported the finding of bacilli in the bone
marrow of 17 out of 21 cases of “*mixed™ leprosy.
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Ioven though leprosy bacilli may be obtained from the bone marrow
of the majority of advanced lepromatous cases, only a very small per-
centage of them develop destructive bone lesions. Faget and Mayoral
(*) found bone changes in only 9 out of 160 (5.6%) of such cases, and
Paterson (*) found them in only 128 out of 894 (14.3%) of leprosarinm
patients in Hong Kong.

Leprous osteomyelitis is a granulomatous process, and in some ways
it resembles osteomyelitis of tuberculous origin. The leprous granula-
tion tissue consists of large numbers of macrophages filled with M.
leprue, and a few lymphocytes and plasm cells. When there is an
abundant formation of this granulation tissue, it invades and destroys
the bone trabeculae, and there is absorption of bone, or caries. The
osteoid tissue that is formed is also destroyed. The lesion is essentially
destruetive. Healing takes place by fibrosis. The granuloma resolves,
and the destroyed bone trabeculae and bone marrow are replaced by
dense fibrous tissue,

SUMMARY

The histopathology of bone lesions specifically due to lepra bacilli is
discussed. It is found that the lepromatous granulation tissue, consist-
ing of vacuolated macrophages, plasma cells and lymphoeytes, gradually
invades and destroys the bone trabeculae resulting in bone caries. Heal-
ing takes place with fibrosis.

RESUMEN

Se disente la histopatologia de las lesiones éseas debidas especificamente a los bacilos
leprosos, Se observé que el tejido de granulaciéon lepromatosa compuesto de maerdfagos
vacuolados, plasmocitos y linfoeitos, invade y destruye gradualmente las trabéeulas dsens,
dando por resultado earies 6sea. La cieatrizacién sobreviene con la fibrosis,

RESUME

Dans cette eommunieation, la question de I'histopathologie des lésions ossenses spé-
cifiques dues au bacille de la lépre est débattue.

Il a été trouvé que le tissu de granulation lépromateux, composé de macrophages
vacuolisés, de plasmoceytes et de lymphoeytes, envahit et détruit progressivement les
travées ossenses, entrainant la néerose de I'os, La réparation fait intervenir un processus
de fibrose,
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