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Abstract

A rare case of leproma involving the entire cornea was examined by light and electron micros-
copy. A 66-year-old man, suffering from lepromatous leprosy since the age of 25, noticed a small
nodule occurring at the corneal limbus of his right eye 7 years previously. The nodule gradually grew
to cover the entire cornea. His right lid could not be closed because of the huge corneal leproma, 13 X
12X10mm. Because of the loss of vision the eye was enucleated. The leproma consisted of a stroma and
an epithelium which was revealed ultrastructurally to be altered corneal epithelium. Bowman’s
membrane was absent. The stroma, invaded by many newly formed vessels, was occupied by numerous
fibroblast-like cells and infiltrative cells such as macrophages, plasma cells, lymphocytes and foamy
cells including lepra cells. Descemet’s membrane was abnormal. The endothelium was missing, and the
atrophic and fragmentary iris adhered to the corneal posterior surface. No corneal nerves were
encountered. The lepra cells appeared to be mainly fibroblast-like cells and macrophages, both cells
phagocytosing leprosy bacilli (Mycobacterium leprae). The bacilli were contained in membrane-bound
vacuoles or in foamy structures either as single organisms or in groups, with electron transparent
zones of various widths between the limiting membrane and the bacilli. The leprosy bacilli-containing
fibroblast-like cells frequently showed variable degenerative changes. The degenerated fibroblast-like
cells which had enormously large vacuoles containing many leprosy bacilli were found to be
phagocytosed by macrophages. It was concluded that the corneal leproma is an inflammatory granula-
tion tissue which is covered by the altered corneal epithelium and characterized by numerous lepra
cells—macrophages and fibroblast-like cells phagocytosing leprosy bacilli. (Acta Soc Ophthalmol Jpn

PURIGERSE © 890 HEREHFMEEII208—1 BEEBAK¥EFHRAESE BE S5 (BRA62EI0H198%M)
Reprint requests to: Shingo Fujita, M.D. Dept. of Ophthalmol., Faculty of Med. Kagoshima Univ.
1208-1 Usuki-cho, Kagoshima 890, Japan

(Accepted October 19, 1987)



BEFI634E 3 H10H

92 : 522—533, 1988)

173—(523)

Key words: Corneal leproma, Leprosy bacilli, Lepra cell, Fibroblast-like cell, Macrophage

I

ARV, BUVWEIRL TR ABEREET
B, BRELWHEREOHFRERITH D, BRAE,
BoWHORBCL h BRAETREARMA LTI
8,000 ABTHSH, Lal, HRFTIRE1, 005
ABHDBVCREEBE X EHD L5000 A Lbvbh
Tuwa, LULHIRFRZETRR, FE AE SE5E
L ABEcRE 54, FohThAE, SEHE
DEBREBLERYETH LHEL, RNIEEY
LicbTRAOERE 25,

A S WEE, b CEREBECRET D AFRELE
WTHh, BEHEE LTI HERE 2 - o000, B
ETIRIFREEL WD, FECHERLTCRET
BT ENSGH, BrAaEeBEXETZ LN, B
FXLBIIELEEL,

HiE S Eo EERREASENRE, hirh
EHEZTRTWAEYD, UL, BECHEBO AFRER
Wi B b, FoMMEECET R, BRAY
EDTRELOWEREE"VHHIAE e, {oT,
i S W EOREIC D TR O S5 e e,
oA AED 1 FIAEICERN S L OEBEMICEEL, B
BB DHMREEL,

I i Bl

BE 668, B

FiF HEORVCEBAKE ko TENX,

B 5, BRI, -Vl L L ERoR-
RS v, BBl TvevREZHEh, B
TEBHERCARL, BEITHREYZTIT5,
39RED & X, bLWHEARE - MEERERTRIE #
i3450.5 (ne), 0.8 (nc) TH-7., H0FHMLL
IMTEEFEELNELL, SERICITBORNIKE
Lirote, 59D & %, HiRoRB sl IER
DARCEEEIARE LR« RBDOH~EIRNY, A
LERFE-TLEVCRADRHELA L, BRI, TEE
BARELL, 3MDLEERNO L ote, ~vE
VIRFIELIE, HUVEBEECBEARG-TVL 5,

BEEEE, FKE  BHiF~xcLil,

RAFR @060, £0, WIROEE, BEERE.

]

MR e TRRE RS L, TREEED M E,
ERGERER GRGTEHEAOKEETORRR
HoRFEROER (13x12X10mm) »HESEE
HoTHALLEREL, MBTETH-1o. EROE
MY AT, FrENE S L, B Th o
(F1A), #ifE, 0¥, B, REORKEEE e
o,

Il SEBR .

ERMAEEE STV ICbERTRHL, BT
FARRES D SO CREBHMEZF o Ev D BE
D FEL TR AT A KT L, Ml LichREKRY
3% sz —nT7ATe FEIERK 275%Lxc (K1
B). - H%#5%- v 77 —&A=Y vTCEHEEL, *
S VICaE, ~=rFv) v e d o VvRRE
MERE (F—re~= P RE), EERPH, 7TL2T
VI A—e= gy Vet R (AMP) BRI it
BCEE L, fihR2%+2 s v aBTHEEL,
=& 7 —ATRAKLE =fvEifcgEii, B
PR b v A o v 70 —Refh LB, EEYR
R, BEBEY 7 v b2 = vERSRTHEL, B HU-
11D BB FEEMsE THE L.

IV & s

KR, BELESRIFESE L CEER R
LCkh, BABEBTIMEREELE -, BE
ONFEIE EE TR T oA, WEARERLC
MELERE, FhicZFLAaBLIoKaE»#EL
THh, AEARIEELTWE, LERERBRFEL
BETHhotohd, EEIXREET, BEVWT+EE,
FFTCIREBORTE LEMAR B - T, EE
M e LRFEE e, EEERBIIEEIAL
AL Cwi, EEoXRBLEFAbALR: (R2),
ERE, fixchionbRERZHRT oM, B
BEENICETHKCEAL TV, FORALTWAS
ERi b —EiclaiEE s A bh, AfLLTWBED
Abambht, i, e, AFEREEERRCEELT
WAL A bRA(R2, 3, 4). BEERTDE, —
i BB BRIC R b L T b, fERRG D
fe <, MBRIRIZEIA LT, EREEGOALR:



174—(524)

1B

X1 %'IMNM)LEHWMﬁN R, KE X13X12X10mm o B A alEs 4
E-oT\w 3 LM" e ALRTIOE S s*?‘inw*fﬁ‘ltf. MMM R, Fm

‘%, (B) fHHRER Mliwnmfm R L A R T s SRR
BY Eah, WL%&gofu MCRA(REEME, HAL, BREEAERETRE

B A A L e

EhcHS T & £ E¢5mV.\m%lH%L B mE LT\ 5,

ai



FEFI634- 3 H10H

s B0 S X CEBRNDE - BE

M2 WO AEEERETE, ARER D L2,

175—(525)

B4 RS AR A

BB, FEBOBEIITY—T, Akl adis, FLEBERATLAR
bhd, BEGHERILEEASHEEL, REETCR bR ICTE R (KK
A, AEERCHEERLATE SR E0o—BAEE LT3 UMER), ~= ¢t

Fv ) v e =t v X15,

e, FAEY—ALbEEEhTWR (R5).

MR R, RAEIFMAL, BREME, S\u-fifE #
hmERSeEdbhTEh, K—=vERKIL,
HEAROEEIES A b T, BREEMEE
WTRFEAEHEELE?, 3, 4), BREEM MM
HEHcabha T ERdofo, FENE L EBICR
ALTWI, LR ERTFTHLEEMBIZATTS
Mot, BEMEL~sr7 7 —IHBETHD, V¥
A, HEMBRLBEDHh, EEOULAREILT
WhE S ATIRIFFRAE L bht, 72 2BILK
MAMPHEELTED, BoiBa s EHEEL R,
AL - ERERE S ST FeBhL O, BK
Mg sEL i LTk, HEEEERLERNE
Ehtk o ITEORENABR, Wb s IAHILBR
M2 AE LT e, WAoo BREmEERERL
FoEAE AL HEE L T » T 7o (R 6). AR
FEEERE Y O FENERCRE I O BFARY
Bolt--fBETREE FHEOLZLLRD LRI
otz

HULEL, MBERfcL ) ERESoRLALSE
Wi BRI, L cBEBEEEOMMIcS
Mote, TRABOLWEDIREALR, BULMREAIC
AEvbh, MRMECIRERTE Lot builila
HobuEREERcabhs bbb HH, BET
SELELEbONSEL, TREARAMRKE ST,
BVWEREBRE LTS3 Hote, ~7 b F )
vzt o vipEE TR, bUVEERERITAC LA
TE AL, MEES YA TS AR, oA
DHEETHEHIc—HLTabh, buwillae Bbh
7o(H4), MEEECS LERL TV SILECER
iz, HBLERLVGHELAbhEh Tz, TDb
WHIESERZC L b, KEFL 28ofilnichid b
R, BMEFEMRERE ~ s r 7 s =T THB T EH
I L, BEOKED % o5 S ok
fak, \iEFHhAEoMEVCRERBIKE & BT
HBEFHOT T, FOMBEIE, HRMEETR:
bz v P 7oE Mk i, kA VS —A
LA Eha AN ETEORKRBED LA LR



176—(526)

l3 EEME EEaE

fo. WHEKEEYICRZELL 0, BFEEOEVR
EROWE TS hicbo, BEFHETAR0.3,
CHLORB WG LEABL Lb LBy AT\ 5
bOERH T, BUWEE A ERESED R
REELLVGEE DD WL, E/BEOHEE—elec-
tron transparent zone— /2 & b7 (7, 8, 9). %
B LWEE Ahc EXLRERESD L HT 5 5
FHfEEAIRL, SVEREFER S b0 L Bbh st
LI LIERGEZ R LTk, EHEEIH- T
7(X8). =7 wm7r—2it, WRHEFHMBEEMRIC <
bERT, hEDOKCEROREREE LRHOKIE
REEEYHEL, MRELHAT, 5177 — a8
D%, BUVEREN L MRl B L
TWwic, bLWET AR 77254 ¥ ¥V — ARG
MMl Z A b h b b0 L HEBORBESERY R L (1
7,9), Fofl, FRAEFRE LT, SHEFHREENR

HiR&d 2% 35

ﬁwﬁffm LEREE Mﬂmmﬁmmﬁmwx
FED CRAL TS, F—<=vBEHEEL, FETCMBRA GEEE) A%\,
KECBRGHEECAS LT, SRR SRERtSeT -5, B
MEOREALY 2077 —2THY, ZOMIZY) v AFROHEERL Z SN,
~whEL ) Ve =t v R X68,

fae=s e 77y —Cofifatkst OMEL, EFEED
BighBCHBELHELTRB LT (K7, 8, 9).

vV £ i

BB G EOEEHZIC L 5 MBS 38,
XHHI X, REMBFERL O LARKET, KEH
Mifa - REMRTELSRARBEOREIIS, 5L
DHFETHZ EVEME XN, KHIE, AEHTY
BOTLABELKERAFEL L D THY, K
DLWENEA S hizz &b, B EES &
THHEZW LI, SHICABIIC X L W ED
RS A B B L,

AGIOEREE LR MR, vk, &8
HahesRoFm g chbbhtsh, BlEEE
DBEBMEHE T LALEELTVS, ZhbOR
RGRER MO TH D, MAES B3



IBFI634F 3 A10H

FRE 5 EEOYEER 3 X OB - B b

M4 WREIELEAR, Sl CKEAD 2, buE CMEED GEBERICHAL

177—(527)

haht, EibE TS, HBERE  F—4~~ FRE, X170,

LREROHREL—FT B, Thic, TAAEOE
Moo P4, HEOXINE o AR EE ik
AELTWAC L, ARBHICKIERERI B TH
MoafcZ ERRLTWS,

B Db BHEE I EBENRT R, BULHED, b
WA DA E h o RB TR E O RIF2ic s
bhicZ &ThHB, Zobufil, HECEHD
MEEEXELTED, buEERECHFEE SRS
T & e E 510718 AELGEICET bW
HlRoFRECOVTRLTLIEEZ LTV, <7

277 —UbhbWIAREEMERE L Vbh T3,
Az siFs HWERGEENEZC L H RECE
OISR EE L, REFHREMRL <2
77 —oTHHERR IR, OB
DAEEEMROFEE (LI bDieDd, H5H il
EBERD S OMRHEETE o oo, —RRICHEMESF
MR CEREY bt bR Twa, L
L, AESEEME GRMEFER cR2YcdTsd
BREYETHZEATEPEATLH1972 Fi-, A
EHEAPAIC L WEE RSB ELHB, ZhbHD



178—(528)

e Al

B5 MBS EEEEoEEER, BikEE ke, Ml A LTV B (%

HIRE&3E 92% 3%

D, fEfhiamMci T A e Y —aniabhd, Ay —A=1ym.

FHb, Hoxdo oFHEEFRRER s EEREw
RoFESELLICbDTHLD EE2E, —F, =2=8
Zr—oibuiilal s Z L flofko 5 ET
L@D LA TEY, JWHREEYORAE L b0 b

W E oI, B OBHY A TEEICA 2 5 elec-

tron transparent zone 734 5L B A%, FEEO RS 23
DD S CMIc OV TARE XA TR Y, Zhig,
HuHilEAICE TS b O REHEN: L BE RS D o
&, 2%D, BUHOSHBEOTESEYRTHOT
BB L b TAND F N E A e - T,
BROLVEEANLLDLHEY, FOL5EbHW

ARELVWHEFREIND OIS TS L Ebh b,
Z Ofkfcilae, LE LY - EmIEIfE-TE D,
BRI, ~27r 77 —SARIhS LEbAS,
AP g EETHRMER Y B L AREENR (8
MEFMIAD) b, oWLICREMEHS Z EAHbRATL
BB L EDELL, RESHIZR LT, BULEOE
EfEC o WD AR L < s r v 7 —
STHYH, ChboMlaATHVEHO—I#Eh,
—MREER - THBEL Tt L EBbh3, £L
T, ThREFRLWETHEZ EXAHT 5,
S WELEB oW T oBHEREC L AR



RF634 3 A10H

R & B o K HHR 35 £ OB - BREAd

179—(529)

M6 WHEOMMKE, 72 A BMOKMEHERLTURA, KRCBEOHK -1
WANRERTL S, FAABIERLL, EREELT-2 (R BRARR
MELTHD, MBLWRALTVS, B, EHELBREVERRECIEL T
Wh, ~w bF v ezt v, X170,

EHEETALALWD, SROBEMBESEE,
FhiL WY ER LcABEERTHHZ LR LTH
%, ohi, AEGVGEO AR LEALER AN E T
BAT A &) EPBED R RBATTV5, B,
o LEMBREASMC L WENRED DRI B,
A R SR E e b ERTREBL T
B,

AT AR R A YR b BRI bR L
AN TR R e 7, BUOEILE A TR
ETESbh T30, RFOAEMERLEDHR
HHWHEHILL )~k EnlicdizDh, Eioid
MEERIC L B Wb DD iddbrn by, %
Eoixfais WlEo BB T, MERirzBIc
Bvbhlowz b, HFEEN T LB LERT
CEERLTA, Fi, varvilifao s 2 — A
M b WELRR bR, BENCRGES Tk

LTwa?, HEOEFANPEEG WERERL P AD
LWIERICREGEfoboTchsroreL, Rl
HAEHTHEARALELDTH S o EMENE
HoEkLILbDOTHA S,

fE s WECAEREMREAHEEALLEV SR
i}, HxomBMH TR A, VLB
BHEAEYBELIONE 3 ma L Lilkws, I
EOELCENE - BRLHEALTEL, #Erict ol
B AEEECEEL TV A &, BHEELEN - F
BLTWAZ &b, EECITEERERIEIEL T
¥ bBbh, TofR MRENECY, AEAE
DHEEECE b ERiR,

PbEo X 5z, RAGEBZEACHBEY AR
fELHEEENEDN, CoLHCAESENLGEE R
A EREBELWESKEY, Zhi, AELVGEBORE
BrcBERs S5 LEbhA, AL GER, AR



180—(530) HERREE 92% 3%

o . el o

7 AELVEOLVGHBOBEER, <27 ey —2 (M) OBEEFMIE
Mo Fhichk# Lt &, REREBEHNE, EERABENCOR, A
RELSPHEEAT, 7147V —a, ZRLAEL, GVLEYIIAALTHS, AEK
EY DR FE L Iz Y A F vt 5V & ORIC electron transparent zone 7%
AWEEE LTRDbh 5, SHEFIEEMNR (FO (MEMSMA Lo RTE ]
WaREGALEHY, MBRECE: by N7, SEMNEGRENEL, —kT
AV =2 bEZOhHARPEEEETOREREEWL DD, FodebwE (2
) HAEERIATATVS, MRNECEETFEEON ) EVMEAER LT
Wa (*H), ARy —a=Ilgm,

—RECRETILTEEA LR, AERRSS ETHEABSBAELTLES L5 Luvbh
ARSI ET S EEEC S VR E LTIRT S TWBYE BANBTCELLVWEETLRBED <
EDEG, ThOBELTAKRER T v 2 2k g—viidbhi, ARALHREN»LHITS &, £
wREL, BUMSEOLWEEAER L 0 r—ikE FtkORARBEEFE LD & EBbh s, b, @Hlc
BABELWETHS, TLT, BTRIENEHILHE WMFELEEH A ARCEBEEAL, ARSEYAFE



FEFI634F 3 H10H FARRE B E O JEERRY & L OEBARBE L - Bl 181—(531)

L g 1l §

' e &

B8 HuLEAROMRMT MM, S8 0EERES2E T 2 REFmiiEmias
BEALND, EEVROMBIIEXAEKESEEHEL, Prsfiob B (2
D #EDAATVA, COMBUTEAREL Tk h, THEIRCHE - /oS8
ARt ioil~r e 7y -2 L Bbhs, BHEREEOBRAEE Iz AR
fz BB & ORI electron transparent zone 23FEd bitA, A4 —A=lym

fkLTlLE-icdbntE2OIS, LETOERLH FEIRFT R b fEROoME L —HT 5,
EMEO S, WEFREFALEL, MOAREOZFKE ARG GRS WIER S BBV IeRET S,
FITREFOEE L - TREASEETAE WS HoT, £TOLVWEZCEITLIR4AHEIXEEE



182—(532)

9 BWERCAbRE<2r 77— (M) 235\ H & ZEHEBITE L M

HER&EE 2% 3%

Befifla (FC) #BEARLT5, MRMECEIETEED K&V HEI TR L T

Wh, AF—A=luym.

<TEu) T a AT X o LB EIRIS6RIZDIES
25, S VEASH LTV ADREFDI AR T E T
Motz Lind, KEIOX 5 cABELENBGELL
b ORP0.6%ECTERLD, “DX AL
BoOREHEIETL, ERPEHL TV50EEL

WEOEEILIHbDLELhD, ThThhE, &
Plo X 5 e EEIEAIDBAT S & L RHEKRVC &
ThDH, bWEOZOL S LEE &, bUEOER
KEDCEALTVW b0 L Bbh b, bUEAKR,
e (B, SaEfcd) ovwTFhhbARILRATS



BEFI634F 3 A10H

D, FRR-F D EbboTuiny, HHllOEE

Higwas, EHICRA L BUWER, MmiTHE, ) v

TS B 5 WIEFREIRITIC L b, £F 0T ad R

BEEnDLLYy, BVWEHORE~DRAZERLFHET

HH0, ERouFhbsoRB oo 5Er s

ThaoThHsrd, BAKBALLELVWEL, AL

DPOMEEMBEAIICA DAL, FHBET 52, 0

THlilm (Wil &Mt - T8RS

L5 THA Flaik HEiToMRED:s 2 7 v Hfge-e,

7 ¥ EoGEFEMRS, EmEREoRMEFMED, £ L

TEZRTHHERIA VI EETE= 7 77— 219

REPFEHERTVB, ChbDfifas HuE &R

DHFEFEOREL T 5 Z LASBOPERETH

h, RERBBBEOLDICHETCHSE L Ebh 3,

Mtz bicimh, Bx CHREYB-ERBRERY

MR HEE HEC AR o b R B KB

HEEF RS L T,

A L O E (ZAEFI614E E56E M BB £ L BER61E

HHEI B AR L\VELSTRE L,

8- ik
1) Sk@aH  AEEE, AXBRREESE BARNS

#, BITE, H2 M, 155166, &EHM, i,

1962,

KB, RBRZE, BR B i)l H, LE

B EcBET %R0 £5 8, ML, RS, 1951

3) Duke-Elder S, Leigh AG: Leprosy. In: Sys-
tem of Ophthalmology (Duke-Elder S ed), Vol
VIII. (Diseases of the Outer Eye, Part 2), 844—
852, Henry-Kimpton, London, 1965.

4) BIBRZB) | IREER L MEE L OBFR, BAHRK
¥4 BARE£E, $12% H4B0EE 15D,
57—59, B, #RT, 1953.

5) Harley RD: Ocular leprosy in Panama. Am ]
Ophthalmol 29 : 295—316, 1946.

6) WA FREREEOHKIMEE. 735 3.5
—62, 1932.

7 RREE, REEBL, BBERZ | imEFEEO L
FHBBIHN e b W E T EMESENG, B 25:

2

B S BN TER 3 X OB - BEE L

8)

)]

100

11

Nt

12)

13)

14)

15

Ry

16)

17)

18)

19

183—(533)

602—603, 1974.

BEEES, REXRE, KERCH | BB EIS6ADIE
SEROMGTRIEIEE, M,

Fujita S, Ohba N: The present status of
ocular leprosy : A survey of 841 patients with
leprosy. 7th Afro-Asian Congress of Ophthal-
mology, Tunnis, Tunisia, 1980.

&H F WOEX, HPIRER, R B OES
TSI & 5 AlEs X RS GARITE O B
. ED 4 ABMEEREE, BE 28 956—965,
1977.

Yoshimura M, Sameshima M, Fujita S, Ohba
N: Blood staining of the cornea in Hansen’s
disease. A light- and electron-microscopic study
Ophthalmologica 181 : 314—319, 1980.
McDonnell PJ, Green WR, Stevens RE, Bar-
greon CR, Riquelme JL: Blood staining of
the cornea. Light microscopic ultrastructural
features. Ophthalmology 92 : 1668—1674, 1985.
Nishiura M : The electron microscopic basis
of the pathology of leprosy. Int J Lepr 28: 357
—400, 1960.

BHEE, EEN, KERH | o\ HIREEIIE
DEFEE, BALVFEREE 49: 248—249,
1980.

Hashizume H, Shionuma E: Electron micro-
scopic study of lepromatous changes in the iris.
Int J Lepr 33: 61—82, 1965.

BEET . H\ & Lysozome, H& B F4&EE
54 : 75—81, 1985.

Bloddings J : Ultrastructural change in blood
vessels of peripheral nerves in leprosy neur-
opathy. II. Borderline, borderline-lepromatous
and lepromatous leprosy patients. Acta Neur-
opath 40 ; 21—39, 1977.

Job CK: Mycobacterium leprae in nerve
lesions in lepromatous leprosy. An electron
microscopic study. Arch Path 89: 195—207,
1970.

BEBLE, KAEXER: SISO 1 Hl—5
BEElrEE—, B 37: 682—686, 1986.




