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Pla11tar ulce r is Olle of the commoll complication s of leprosy. Tt is 
nefilled as "A chrollic ulcl' ration of th e ana es thetic sole of the foot 
s ituated in well ddi ll ed a r eas overlying a hOll Y promin ence, r esistant 
to local or sy~temic therapy, and characterized by a marked tend en c~' 
to r ecu n once" e). Ulcer s of this type arc usuall y called " perforating 
ulcer s " or "trophic ulcers." Carcinoma arising out of plantar ulcer s 
seems to he extr emely uncommon. It is 110t r eported in literature 
know1I to th e authors . 

Tn this pape r four cases of phwtar ulcer s that have undergon e 
1I1H.liglll1nt changes arc r eported. 

CASE REl'ORTS 

CASE No. 1 (C.T.J .H. 15) .- A male aged 61 years who developed 
leprosy nearly 51 years ago, '.vas firs t admitted as an inpatient in 1918. 
Since 19;)3 he hl1 s been per sistently n egative for acid-fast bacilli, and 
all his skin les ion s have r esolved. H e has been classified as a case of 
resolved leprosy. 

About 40 yea rs ago he developed foot drop of the left leg. Tn the 
course of time the foot turned into an extreme varu position, so that 
he walked on his lateral malleolus. As a r esult he developed trophic 
ukeration di stal to the lateral malleolus. The ulcer healed amI bl'oko 
down again from tim e to tim e. It becam e worse during the year and 
a half precerling this r eport and spread gradually over the entire 
lateral aspect of the foot. 

On the right foot a drop developed about 20 years ago. Trophic 
nlce1'ation of the metatarsal area and the lateral edge of the foot set 
in soon afterward . Th e ulcers healed and recurred several tim eR. 
caus ing ehr01lic osteomyelitis and g radual destruction of the llI et11 -
tH rsal alld di stal tarsal hon es. DUI'ing the last s ix months pl'ecedill~' 
this ]'eport the ulcer hegan to get worse, graduall y involving about 
two-third s of the forefoot stump. 

0]1 physical examination in N ovem her 19GO, there were no obvious 
skin lesion s except for a little wl'ink1illg of the ear lobes and fac(~. 
'l~her e was complete anesth esia, including loss of deep sen ation in the 
arms and legs, except for small area 011 the extensor aspect of the 

1 Received for publication JUli O 3, l!)(;;}. 

37 



38 I nl enwl ional Jourl/ol oJ Leprosy 196-\-

al'11Is. Both hands showed complete ulnar alld median palsi es, with the 
finger s clawed, ' contracted, and shorten ed to various deg rees. ']1he1'e 
was bilateral foot drop. The forefeet were shortened from loss of the 
toes ; only stumps were left on each foot. 

rL'he left foot wa s in an almost compl ete equillo-va rus pos itioll. 
I ~'oot a nd ankle areas wrre warm, slightl y swollen and l·ed. ' I'he lateral 
aspect of the foot was the s ite of an ul cer of irregular outline, meaSlll' ­
ing 4.::> X f).0 cm. '1'11(' ulce r wa s s hallow, with ovrrhanging edges, 
HlId its floor wa s cover ed with a sma ll amount of s lough and granula ­
tion tissue that hIed easily. 1' her e wa s moderate ser opurul ent eli 'chargr 
f rom thl' ul ce r, and some s inu ses were found leading to the lateral 
mall eo lu s and the lateral hones. No induration of the fi UlTolllHling 
soft tissue was palpahle. ~I'h e inguina l lymph nodes wer e elllarged, son , 
tender, and discrete. 

The right foot showed a plantar ul ce r involving the a rea of the 
second to the fourth metatarsa l stnmp and adjoining tarsal area. ] t 
measured 3.5 X f).a cm. 1'he ul ce r wa s n earl y flat, and covered with 
granulation tissue similar to that of the other foot, excrpt that the edges 
wer e not quite everted . The inguinal lym ph nodrs were a little en­
larged, soft and disc rete. 

Ther e wa s 0.5 p er cent suga r in the urin e and there wr r e hookworlll 
ova in the stools. 1' he h emoglobin was 90 prr cent and the bacterial 
index was negative. 

The obstinate ulceration of the lrft foot, which did not y ield to 
standard methods of treatment, aroused the suspicion of malignancy. 
Tn view of the hopeless deformity of the foot and the long standing 
sepsis, which had g r eatly weakened the patient, it was decided to 
amputate the leg. On December 8, 1060, the leg was amputated below 
the kn ee. A biopsy specimen taken from the edge of the ulcer r evealed 
squamous cell carcinoma. A hiopsy specimen of the inguinal lymph 
nodes, taken later, showed chronic lymphaden iti s, but. no evidence of 
tumor m etastasis. 

The ulcer on the right foot improved at fir st with renewed immo ­
bilization and vigorous antibiotic therapy, but then started to spread 
again. A biopsy specimen ta.ken from its edge on January 21, 1961 , 
showed marked h?perpla sia of the epithelium, hut lIO frank changes of 
maligna.llcy. As the ulce], continu ed to 0n]arge and assumed the look 
of the malignant ul cer on the other foo t, with overhanging edges, 
another biopsy sprcimen wa s taken in Jun e 1961. Thi s r evealed a 
keratinizing epid ermoid ca rcinoma. Conseqnelltly, thi s leg also wa s 
amputated, on Jun r 22, 1961. 

(;i\SB No.2 ((;.L.H. 17iJ ) .- A (uale lJulielll, 33 yea rs old, was fir s t 
lreated as all outpatient at all outstation clinic of this ill stitution ill 
1952. H e suffered from leprosy of tuberculoid type, which had started 
in 1949. H e had a few hypopigmentec1, anesthetic, well-defin ed patches, 
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lI 'itll : .. ;lig'htl y I'<li ';f'd (·dg-('~ 011 hi ,; ha ek, <lI'I\\S, <llld I'i ,~' ht I" g', 'I' ll, · IUII't' l' 
third 01' Uw I'ig,ltt I( 'g <llld th l' I'oot \\ ' ('1'(' <llIP ,; tlwti(' to light t01l('ll ';-llld 
i-i li ghtl y thiek('IJ('d 1'1'0111 filarial t· I(·pIJalltia ,; is, TI}(' I'I' was a tl'ophi e ulet'l' 
on the ri gh t h ('e1. Both lateral popEtt'a l 1\ el'v('s \\'('1' 1' thickE'ned, the 
1'ight mOl'e so than the left. rrhe hacterial imlcx wa s lIegative. 

rl']w patient wa s placed 01\ Hntilepl'os:' treatment with diamino­
diplw1\yl sulfo1\ c, 'I'h c skill lC's ions 1'C'spo1\(lec! weJJ a lld I' (':';olved com ­
plPtely ill th(' CO llI'S(' of t im C', Th e ul c(' 1' 0 11 Ow right 1)('('1 did not 1'C'so lv(', 
hO\\l ('v(' 1'. Th (' pH t i(, ll t wa s admitt0d to th0 hospital 0 11 nla1'ch 2, 19;);>. 
.After sancC' l'i zation a nd scvcral scrapings, tlw ul c0 1' almost 11l'a lecl 
:-1l1d the pat iC'llt was dischal'gC'c1 ill .July 19;'")7. Oil Octohc1' 17, 19;)!) 
he was l' C'acll1litted wit h a la1'ge ulc!'1' COVC l'ill g' the latel'al aspect of tll (l 

right h0e l and Hnklc HI'0H np to th0 10\\,(' 1' thil'd of thC' ]C'g (Fi g. 1) , 
Some s inuRes illRid e and outRid c the ul ce l'atC'd arC'H led to covC'1'ed 
llnd bare hone HlJ(1 were cli Rchm'ging foul smelling pus. rl1he ing'uinal 
I~'mph nodes WE' 1'e C' lIl a l'g0d, t(,11 cl 1' 1' , f':oft, nnd disc1'cte, 

rIG, I.- Spcrinwll of tll (' :IIIlPllt:lt('C] foot Rit oll"illg :l typit :ti Jll:Jiigll:lllt Iilc'l'), illYoll'illg' tI ll' 
itl' t'l :lJId ~pl'l':1dillg \lp tit e leg, (e",,' \'0 , ~ ) , 

'1'he ulce l' did not I'es poll(l io the usual treatnl ent \\' ith inlln ohiliza ­
ti on and antihiotics, Th e gran ul ation ti ssll e kept gr owing p1'ofusel~' 
until the wh ole ulcerated area \vas slightly elevated and the edgcs 
were everted. rnlC patient was weak a nd toxic. As ther e was a SllS­
picion of malignancy, a biopsy speCi nlC'll was taken from the edge 
of the ul cer on ~Iay 7, ]960. Jt revealecl ep icl ('rmoid carcinoma (Figs. 
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FIG. 2.- Photomicl'og raph showillg II low g rHde sq uamo us ce ll ea rein oma. 'l'h e l'e a re a lso 
co llections of chronic infl Hmm a tory ce ll s. 

FIG. 3.- Auothcr a rea in the tumor showing cellul a r pleomorphism a nd nnnplas ia. Note 
th e cell nes ts. 

2 and 3). Th e leg was amputated a t the site of election below the kn ee 
on :May ]8, 1960. A biopsy of the inguinal lymph 110c1es, on June 18, 
]960, showed involvement h~r hoth tuherculosis and secondary epider ­
moid ca rcinoma. Thereafter a hlock dissection of the right inguinal 
lymph nodes was ca l'l'ied out. A ]'eCUl'l'ence involving' the inguinal 
skin , discovered on F ebruary 2, 1961, wa s cxcised as radically as 
possihl e on ~Tarch 2, 1961'. ':Phe r esulting :;kin defect was cover erl hy a 
plastic procedure. ']'be wound healed soundly ancl, when the patient 
was la st seen, on Jun c 13, 1961, there was no evidence of fresh tumor 
growth. A specimen of ti ssue from the la st operat ion was r eportecl 
as a keratinizing epidermoid carcinoma. 
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CASE No.3 (S.L.RS. -l-716).-A male aged 53 yea r \\'as admitted 
a s an illpatient on A ug ust 19, 1960. Thirty-five years previously he 
had noticed hypopigm ellted patch es Oil his trunk and ext remities . Five 
yea rs after this h e developed a claw-hand dcformity of each ha11(1. 
Wor the last t cn years h e had had r ep eated cra cks 11I1c1 ulcer at ion of 
th e right he('!. Tw o yean; prrvio ll s to this r r port a hli s tcl' a ppea red in 
(h e right h c(' l, which brokc down to forTll an ulcr l'. 'l'his did lIot heal , 
and g l'a dllall y in cr cHsr (J in s ize 1'01' sevcral months in s pite of trcat­
mcnt. 

On phys ical examination 1hr pati pnt wa s found to have patch rs 
of' atrophic kin Oil the upper anc110wcr extrcmitics, which wcr e partly 
1:l1H's th ctic 10 li gh t touch . Bo1-h hand s h c lo\\' th c wri s t and hoth legs 
hclow th c kn ee \\'01'e tobo1lly an csth etic to light tou ch. ']' h e right latcral 
popliteal n erve ill the popliteal fo ssa a nd righ t posterior tibial n erve 
hehind the m edial malleolu s, wer e markedly thickencd and ha rd. 011 
th0 right heel th er e was 1:1 fun ga tin g ulcer mca sUl'ing- 8 cm. X 6 cm . 
with fin irregular marg in (Fig . -1-). '1'1H' ct1 ~~' ps \\'('r (' raisc:! and c,'crtrd . 

F lO , 4.- P hotograpli of the specilll c lI ~ h (J\I'i "g- :l f UIIg-;l1i" g' 1l1 ;\ligll:tllt ul 'er ill th e h('o l 
(Case No.3). 
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FIG, 5,- Speci mcll of th e 11lllputntc(1 foot with th e Inl'gc plntlbll' ulrl'l' ill the lll ('t:lt :ll' ~;t l 
l'l'g-ion, showillg gl'oss l ~' :1 11 t he ~ h:ll' :1ctel'is ti ('s of a mnligll>1llt ukcl' (ClI"C No, ~ ) , 

' l'h t' l' c wa ~ no ilJ(lul'atioll of thc s UlToultding tii-iSlH'. On thc lateral s id C' 
of the hC'e l the l' C' wa s a s illus di scharg ing pus. '1'110 right inguinal 
IYJllph nod C's wel'l' eJllal'ged alld mattcd togethC'r. 'rhey wc rc fil'l1l. 
but IlOt fixpcl to the surrounding tissue. 

rl'iJw cxamination showcd 110 s ign ificant abnormality. '1' h e1'c wer e 
hookworm ova in th e stools . ,]~h e hemoglohin was 9.75 gm. per ccnt. 
Skin ~m ea l'S wcr c negativc for aciel-fas t bacilli. 

'rhis was a case of r csolved leprosy with hilate l'al ulnar-m ecliall 
ll C' rv c pal s ies . Jt was felt that the plantar ulCt' l' had ulldergon c mali ,g'­
nant change. A hi opsy of the h ee l ul ce r , JIIad C' Oil 1-\ ug ust 22, 19fiO, 
pl'ovcd that the les ion wa s a squamous cell ca r cilloma. Amputation 
bclow tht' kn ee, at thc sitc of the elect ion, and hlock dissection of thC' 
l'ight illguinal lymph n odes, wer c cllrl'iC'd out. 'I' IH' 1,\'111ph nodes d id 
Ilot show allY ('vidrllcC' of tU11l01' . 

l'Ai-i I': ~o . -I- (C.~I.l'. 1 1. -Hi 1 1:» .- .\ 1Iiall' a g-I'd -t-(j yt',II'i-i \\ ' lI S adillittl'd 
a s all illpati t' llt Oil August 30, J%O, with a hi s tol',v of Icpl'os ,v 1'01' 30 
years. Five yea r s prcviously a small ul ccr had deve loped at the plall-
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t:11' a~I)j'd. or (ill' kf( fool. III ~ pi(1' of nil n\'nilnhlp tl'l',illlll'Jd i( did 
1I0t heal. Dlll'illg' t,il e IH~t. 1'0111' 1I1()llth~ tl\l' IIkel' hpg-an to ilH' I'Pil~1' ill 
s i;t,c, spr('ad to the surrollndillg t iS ~ IW, alld I ll'('a nil' pain 1'111. 

This wa s a case of resolved leprosy with a plantar ulcer of the 
left foot. ~rhe ulcer was extensive, illvolvlug the plantar surfaces of 
th e heads of all the meta tarsal s and spl 'eading to the dorsum of the 
10ft foot. I t mea sured 10 X 12 cm. rl1he cclges wcre irregular, raised 
and everiw l (Fig. 3). ~1h e base of t.he ulce r was necrotic and friable. 
'rllC' ulccr hied easily on touch. ~Phe left inguinal glands wer e enlarged. 
l ' rill e cxamination l'eveal ed 110 abno],mality. ~1h e hemoglobin was 12 
gm. per cent. Clinically the ulcer appeared malignant, and a biopsy 
\\'ns made on Septemher 9, ] !l60. Histopathologic examination r evealed 
a squamou s cell carcinoma. Amputation below the knee at the site of 
election, and block di section of the left inguina l glands, were carried 
onto ~rh e lymph nodes showed metastatic tumor deposits. 

DISCUSSION 

In a study of 2,479 patients at Polambakkam in Chingleput Di s­
trict, South Jndia, it was found that 9.3 pel' cent had plantar ulcers 
on olle 01' both fee t. ] n Nigeria 11 out of every 100 feet of leprosy 
patients undergoing treatm ent showed ulcer s. Malignant transforma­
tion was not reported in any of them. 

At the Schieffelin L eprosy R esearch Sanatorium at Karigil'i be­
tween 25 and 30 per cent of nearly 2,000 patients attending the out­
patient department r egularly have or have had plantar ulcer s. Only 
on e case showed carcinomatous change. It seems to us that the de­
velopment of a carcinoma in a plantar ulcer is extremely rare. 

~Cherc are many known factors causing squamou cell carcinoma 
in skin. Arsenical cancer s, actinic cancers, X-ray and radium cancers, 
a 1'e well kllown. Carcinomatous changes have been reported in asso­
ciation with lupus vulgaris, syphilis, varicose ulcer s, osteomyeliti s, and 
chronic sinuses associated with other lesions. 

J n all of the four cases described in this r eport ther e was a histol'Y 
of chronic ulcer for a period of more than fiv e years. In ono case the 
ulcer was present for nearly 20 years. In three cases ther e was definite 
evidence of chronic osteomyelitis. Ther efor e, chronic ulceration and 
chronic osteomyelitis seem to be the main cau sative factors in these 
malignant plantar ulcel's. In all foul' cases the skin wa s totally alleS­
thetie to touch and pain. Only deep sensation was pl'esent. Superficial 
sen sory loss had not prevented the ulcer . from turning malignant. 

The diagnosis of malignant ,degeneration does not seem to be too 
difficult. One is not likely to think of this possibility, however, because 
of the rarity of th e condition. Th e chronicity of these plantar ulcer 
is notorious. It may he that more ca es with thi s complication will he 
detected if careful examination is made and if the fact is borne in 
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IlIiwl Uln( Ill<llig lltlnf ('It<lll!-!:e lIla y hI' nll('o llllf(' l'rd ill slidl liI('( ' I'S ill rllles­
fhC'ti c 1'l'('L Th l' rollo\\' ill p,' poillfs lII<ly hl' 1t !' lpflll diag llosfi('all y : )Jis­
tory of 10llg-s tandillg u/e('l'Cd iOIl ; pOOl' I'('SPOII S(' to ad('quatc tr ('HtJllCJlt 
(immobilizatioll, cOlltrol of scpsis, a mI 1'l'JIloval of dead hone); and 
appoa rance of the ulce r , with everted edges and s ize out of proportion 
to the mrchaniSJIl caus ing it. rr' he (Iia gnos is should be connl'm('(1 hy an 
acirCjuate hiopsy of the les ioll. 

SU i\IMAlty 

V OU I' cases of sq uHlll Oll s crll cH l'cin oma a rr s lll g ill pl a ll ta l' ulcer s in 
I(' pl'osy patients a re described. It is poinh'd out that malignallt changes 
(la ll occur in d('n erva tec1 tiss ue a nd that chron ic ul.ceration and chl'olli c 
osteomyeliti s with sinus fO l'mat ion may 1)(' the ma in etiologic factors, 

RESUMEN 

Ron descl'iptos cuatro casos dc carci noma de celulas esealllosas origi nados en (i1cel'8S 
p lan tal'es en pacientes lep l'osos. Se po ne de Illanifies to que los tll illnio,; malignos p ueden 
neu lTil' ell tejido denervlIdo y que la ul ceracion cronica y Ill, osteoll1if'li tis f'ro nica con 
fOrllHI('icln df' tra~'f'(·tos si nllosos puede SI'I' el faetol' f'tio logiro pl'inC'ipal. 

R I';SUME 

Quatl'e cas de cancel' it cellul es sq uailleuses develop~s SUt' des ulccl'es plantaires 
de Illaladf's de la Icpl'e sont decrits. Les a uteurs soulignent que df'S transformations 
IlI nlig nes peuvent sUI'Venil' dans des tissus denerves et que I'ulceration chronique de 
meme que l'osteomyelite chron ique avec formation de s inus PCuvCllt etl'e Ics facteurs 
Hiologiques principaux. 
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