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Bone changes in leprosy du e to the dircct action of M .I)('ol)((l criuln 
lepro e do occur, and their radiographic appearances have bce1l r epeat
edl y described e' :1, f') . Leprosy of the hon e usuall y mallifests itse lf as a 
chronic osteomyelitis displaying clea r-cut local a reas of hon e destruc
tion. 'rhe common sites of pred ilect ion a re the small hones of the hands 
an(1 feet. Occasionall y, these area s are situated in the subarti cular rc
gion, causing deformities of the joint and the nnger. On the other hand, 
very littl e is known about the histopathology of tlwse lesion s. A descrip
tion of the histol)athology is given in this papcr. 

MATI': LUAL ANn MI':TL-IODS 

Six of the lep rolll atous lepl'osy Plltients attend ing the Sehipffelin Ll'prosy Hl'~ elll'eh 

Centre, Karigiri, who developed destl'uctive les ions of the s l!ll.dl bCHlP:; of the hand ~ were 
studied, The bacteriologi c index Wil S determined according to Cochrane's method ( 1) , 

S kin biopsies were done to confi rm the diagnosis and class ifi cation of ·the di~PrI~e. X-ray 
exami nations and biopsies of the bone lesions were al so done. 

In 2 ('ases, the bone lesion was curetted, a nd the curetted spec illlPn \l'a~ u~ed ns the 
biopsy nlllterial. In the other 4 cases, a specially-devised trephine wa s u ~ed. A ~ lIInll in
cisio n, 0.5 CIl!. in length, wa ' made at the late ral border of the finger Ht the site of th e 
lesion detected by x-ray, Hnd deepened to split the periosteulll. Th e trephine W:l S drilled 
in manually, a nd a tubular piece of bone about 2 x 5 mm. in size wns removed. Thp tissue 
WH S immediately fixed in fo rm alin and deca lcifi ed, using forlll ic acid. Sections were rut Ht 
5 mi crons thicknes. and stained with helllHtoxylin Hnd eosin. Acid-fll st s tllining \I'm; nlso 
done in all cases. 

CASE HISTORIES 

CAi::i I': 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 earlobcs werc nodular. 
A few nodul es were also prescnt on the finger s (Fig. 1). Both hands 
were swollen and were anesthetic to light touch; but there ,,-as no evi
dence of paralysis. rl1he skin smears showed an index of 3.50. X-ray of 
the hands showed multiple ill -denned areas of bone destruction and sub
periosteal bone formation in a few areas in the phalanges (Fig. 2). 

CASE 2 ( S.L.R.S. 2430).-A man aged 35 year s was admitted 011 Feh. 6, 
1058, with a hi story of having had leprosy for;) yea r s. H e had diffuse 
innltration of the entire skin of the face and extremities. Therc wer o 
110dulcs and swellings on the fingers. 'rhe skin ovcr the hands was anes
thetic to Jight touch; and there was ulnar paralysis of hoth hands. His 
hacteriologic ind ex was 1.25. 
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FIG. ] , ('a se 1. 'l' he hnnd is swollen, and there are a few lepromatous nodules on the 
dorsum , 

FIG. :!. Radiograph of th e ha nd sh own in Fig. 1. Note multiple ill ·defined IlreilS of h one 
destruction in the ind ex, long, and l'in g fingers. 

X-l'a.\' of both hands showed multipl e area s of bone des truction in 
the phalanges, most marked in the dis tal end of the proximal phalanx of 
the righ t ring finger . 1n this area, the subarticular bon e on the medial 
s ide had collapsed, causing lateral bending deformity of the finger s. 

CASE 3 ( S .hR.S . !)199) .- A woman aged 17 years r eported at our out-
pa tirnt drpartment on April 13, 1961', with a histo ry of 13 years ' dura 
tion. Ther e was diffuse infiltration of the skin of the face, trunk aml 
extremiti es. Ther e were many leprous nodules on the ea r s, and a few in 
the finger s. The hand s wer e swollen, anesthetic to light touch, and ther e 
wa s ra d y ulnar palsy of both hands. The bacteriologic index wa s 3.;)0. 

X-ray of the hands showed generalized osteoporosis. Ill-defin ed area s 
of hon e destruction wer e seen in the distal end of the fir st metaca rpal of 
the left thumb and the di s tal end of th e proximal phalanx of the left 
littl e finger. 

CASE 4 ( S.L.R.S. 3609).- A woman aged 18 yea r s was fir st seen in the 
outpati ent department on 'March 30, 1959, with a history of 2 years' 
dlll'ation. Th er e was a fin e, diffu se infiltration of the entire skin 'of the 
face, trunk, and extr emities, alid the fin gers showed areas of irregular 
swelling. The hand s wer e anesthetic, and early ulnar para lysis ",a s 
prC' sC'nt in hoth hanel . (Fig. 3). Bacte riologic ind ex wa s 3.12 011 ad
mi ss ion. 



28 In tc1'na t io nal J Oll1'lwl of L ep1'OS Y 1963 

X -ray of hoth hands sh owed arcas of s ubpe rios tcal n ew-holl (' fOl'llIa
tion, with thi ckening of the cortex in some phalanges. rl'hcl'c \\ ' a~ abo an 
area of bone destruction with expans ion of the CO l' tc x ill th c proxin\al 
phalanx of the left littl e finger ( l·' ig. 4). 

",,'IG. 3. Case 4 . Swcll ing of fingers, a nd en rly ulnar paralysis. 
FIG. 4. Rncliograph of th e hm](1 sholl'n in Fig. il. T hc"e is suharticular l'Oll l' (l(,,,trlldion 

of' the proxilllfli p ha la llx in the lit t le fi ll ger. '1'hc rc is [ll so ~ lIhpcrio~ t l' al Jl e \\' hOlll' forll,atio n, 
with thick cllillg of cortex ill som e p h:tlanges. 

('I\SI':;) (~.L.R. ~. 2()!)O) .- A ma n a~'('d 2.,1. yca l's, with nodlllar ll'prollla
ton s l epl'os ~' of;) )'CH I'S' dUl'atioll, was admitt ed on ~ I a~' Hi, 1 ~);)!). Lcp
l'OU S llodul es \\'Cl'() presen t o\'c ]' the CHI'S, face, tl'ullk a11(1 ('xtn' l1IiLies, 
Clll d there was sligh t swelling of thc hands and fc c t:. Thcl'c \\'as no evi
(1Cll CC of sensor y loss in the han(1s , 0]' of pal'a lys iR. Bactc]'iolog ic ind ex 
on admission wa s 3.62. 

X -l'ay of the hand s Rhowcd minimal al'ca s of hon e dcs tructi on in a 
fcw phalallgcs, and in the di stal cllc1 of thc m ctH ca I'pa 1 of th c l' ight 
thumb. 

CASE 6 (S.L.R.S. 3316) .- A man a~'c c1 2;) wa s a(1mittcd with n hi sto ]'~T 
of 7 yea rs' duration. rl~here was diffuse infiltrati on of thc sk ill O\'cr the 
trunk and extremitics; the face was grossly infiltratcd ; and th cr c \\'cr e 
nodules on the ear s and hand8, whi ch wcrc R\\'ol1en . Both lH\ll(1 ~ wcr e 
~lI1C's th etic 1'0 ligh t touch , hut no para l.\'8is was prcscnt (Fi~· . :i) . Th e 
bactc riologic indcx was 4.2;). 

X-l'a ~r 8howcc1 multipl e arcas of hon c (1cRtrucl iOll ill thc phalanQ·cs. 
Ano th c l' x -ra y takC'n 2Y;2 ~ r ca rs latc r sh owcd that all th c l cs i o ll ~ ha c1 
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healed, with sclerosis. Ther e was subarticular bon e collapse of the mid
dl e phalanx of the left ring finger (Fig. 6). At this s tage, biopsy of the 
midd le phalanx of the left index finger was don e with the trcphill c. 

lU;SULT S 

Th c hiops ~' specim ens ohtained from the. hone wcre ye llo\\' ish-bro\\,ll 
in col or. ~11 h ey were not va rti cularl y soft , a lthou gh th ey f clt less hard 
than normal bone. 

'1 'he In icroscopic appea rancc was C'SSCIl tially s imila I' in a II 1'11(' 6 cases. 
'1'he bOlle traheculae wcre invaded hy illflammatory g rallulation t.issue 
con sis ting' mostly of macrophages (I<'ig . 7). Many of thcse cc ll :.; had a 
Villk g ranular cytoplasm with vesicular nuclei, and in some th e cyto
plasm was vacuola ted. ~I~he r e wcre al so scatter ed collectioll s of l~'mpho
cytes and occa siona l plasma cells. r\ cid-fa st stailling showcd clumps of 
lJ I. l el ))'(f e in s ic1c the ma cropha gcs . The lepromatous g ranulation t issue 
extenc1 cc1 into th c bone as tongue-like processcs, and there \\'as f l' l:.J
nl clltati on and ncc ros is of thc bon e t rabcculae . III somc area s, prolifer at
jw~' c:.; tco id tissuc \\'as scen with no cv idcll ce of calcifi cati on. Th e ilYnI
t rH t f' of vacuola ted mac ropha ge!:> , pla sma cells, a lld lymphoc.vt('S al so in-

F lO. 5. Case 6. Th e hnnd is slVollen, a nd th e re is a s li ght defor m ity of t he t ermi na l 
phnl n II X of th e ring fi nge r. 

FlO. 6. Ha di ogrnph of th e ha ll d show lI ill F ig . 5, :liter :l lltil ep rosy t rcntmcnt fo r ~"'h ~·ea rs . 
Note thc sc le ros is of th e bO ll o :l 1'01l11 1 th e n r('a~ of dcs tru cti OIl fi nd the s II1 'n l' tit ulilr collapse of 
th e mi<ldle phnlfi ll x of th e index fi ng er. . 
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FIG. 7. Photomicrograph of leprous osteomyelitis. The bone marrow is completely re
placed by fonmy cells and lymphocytes. (H ema toxylin and eosil1, 330X.) 

FIG. 8. Osteoid ti ssue infiltra ted and surrounded by vacuolated macrophnges a nd a few 
lymphocytes nnd pIn sma cell s. (Hemntoxylin a11d eosin, 160X .) 

vaded atHl destroyed th e osteoid tis ue (Fig. 8) Til place, frao'ment of 
dead bOJle were seen floating in the midst of bacillus-laden hi tiocyte , 
befor e they were absorbed. 

By a combination of the conditions described, namely, active forma
tion of lepromatous granulation tis ue alld carious absorption and occa
sional necro 'is, much destruction of bone was produced. 

In Case 6, in which the biopsy of the bone wa performed after 2% 
yea r of treatment, the macrophages had a markedly foamy cytoplasm. 
The nuclci were small and pushed to oll e sid e ill the cytoplasm. No 
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by fibrous ti ssue, w"ieh is hyrdinized. 

hacilli were detected in the acid-fast preparation. In mallY pa r ts of the 
section s there wa s proliferating fihrous conn ective tissue which showed 
areas of hyalinization (Fig. 9). Scattered infiltration hy lymphocytes 
was al so present. 

Tn Case 3, the infiltra tion was seen to extelld into the adjoining joint. 
The synovial membrane was thrown into papillary folds. There was 
infiltration of the synovial membran e by many vacuolated cells with a 
large number of acid-fast bacilli, lymphocyte, and pIa ma c('11s. :Marked 
congestion and ill crea cd vascularity were also present. 

DISCUSSION 

All of the 6 cases analyzed in this paper wer e of the lepromatous type 
of leprosy, 5 of th em very advanced, with high bactel'iolgic indices. All 
had swelling of the hands, and 5 of them had also nodul es on the fingers. 
There was sensory loss to light touch in the hands in all except one, and 
ulnar paralysis in four of them. 

The number of cases studied i small, and no definite conclusions can 
be drawn except to state that bone lesion s specifically due to M. lepra e 
are usuall y found in very advanced cases of l('promatous leprosy of long 
duration and with high bacteriologic indices. Faget and Ma yoral (3) 
also foulld that specific bone lesions are generally a late manifestation 
of the disease. 

Tn lepromatous leprosy the bacilli invade the reticuloendothelial sys
tem, and the bone ma rrow i one of the important compon ents of this 
ystem. Gass and Ri hi (4) r eported the finding of bacilli ill the bone 

marrow of 17 out of 21 cases of "mixed" lepro. y. 
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Even 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 
(3) found bon e changes in only 9 out of 160 (5.6%) of such cases, and 
Paterson (6) found them in only 128 out of 894 (14.3 ro ) of leprosarium 
patie11ts in Hong Kong. 

Leprous osteomyelitis is a granulomatou process, and in some ways 
it l' esem bles osteomyelitis of tuberculous origin. The leprous granula
tion tissue consists of large number s of macro phages :fill ed with M. 
leprCte, and a few lymphocytes and plasm cells. ,Vhen there is an 
abundant formation of this granulation tissue, it invad es and destroys 
the bOlle trabeculae, and there is absorption of bone, or caries. The 
osteoid tissue that is form ed is al so destroyed. ,]~he lesion is essentially 
destructive. H ealing takes place by fibrosis. The granuloma resolves, 
and th e des troyed bone trabeculae and bon e marrow are replaced by 
dense :fibrous ti ssue. 

SUMMARY 

']'ho histopathology of bone les ions specifically due to lepra bacilli is 
discussed. ] t is found that the lepromatous granulation tissue, consist
ing; of vacuolated macrophages, plasma cells and lymphocytes, gradually 
invades and destroys the bone trabeculae resultin g in bon e caries. H eal
ing takes place with fibrosis. 

RESUMEN 

Sc cli scute la histopatolog fa de las Iesiones oseas debidas especff icamente a los bacilos 
l e pl'o~o~ . Se observo que el tejido e g ranulacion Iepromatosa compuesto de macrOfagos 
vacuolados, plasmocitos y lin focitos, invade y destl'uye graduallll ente las trabeculas oseas, 
dHndo pOl' rcsultarlo ca ries osea. La cicatrizacion sobreviene con la fibrosis. 

RESUME 

Dans cette communication, la question de I'hi stopa thologie des lesions osseuses spe
cifiques dues au baci ll e de la lepre est debattue. 

II a He trouve que Ie ti ssu de g ranulation leprOlllateux, compose de lIlacrophages 
vacuolises, de plasmocytes et de lymphocytes, envahit et detruit progressivenient Ies 
travees osseuses, entr81nfll1t la necrose de I'os. La repnrat ion fait intervenir un processus 
de fibrose. 
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