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Sou th lndin 

Gynecomastia is an enlargement of the mammary glands in males 
due to proliferation and increase in the glandular component of the or
gan (11). Occasionally, enlargement due to deposition of fat is difficult 
to distinguish from this condition. l~nlargement of the nipple in males 
has been considered part of gyn comastia, and it has to be differ enti
ated from lepromatous infiltration of the nipple without actual hyper 
trophy. There may be also 'widening and hyperpigmentation of the 
areola. 

Although gynecomastia is a well-known complication in leprosy 
(5. 27 . 30), ther e is no general agreement r egarding its etiology in this 
disease. Atrophy of the t estis, liver disease, hormonal disturbances, 
nutritional deficiencies have all been suggested ( 8. 10, 17. 19. 3t ). 

This paper describes the findings in 21 cases of leprosy with gyne
comastia, with special reference to t esticular biopsies. 

MATERIAL AND METHODS 

Selection of cases.- Leprosy pati ents undergoing treatment in thi s institution are 
classifi ed according to the recoml11Cndations of the Madrid Congl'c s into. two. types, 
lepromato.us and tuberculoid, and two. "TOUPS, indeterminate and borde rline. Among 
those attending as outpatients, a number of cases of gynecomastia wer e detected, f rom 
among whom 21 who were willing to submit to hospitalization and further investigatio.ns 
were selected during the period 1958 to 1960. The clinical hi story of cach was reco.rded 
on a especially prepared fo.rm, and each was subjected to. a thorough clinical examination. 
A general impression of the size of the genital orgam was reco.rd ed , and the testes were 
meas1l1'ed with a centimeter scale. This measurement was inexact, but it helped to sub
stantiate our impression about the size. Grossly, 4.5 em. x 3.0 Clll. x 2.5 cm. was taken 
as normal dimensions. 

The bl:east enlargement was classifi ed by size into. three g rades, according to Hall 
(11). "Enlargement of the breasts which is quite obvious on clinical examination which 
is scarcely evident in an oblique view of the chest is described being of grade I severity." 
Breast enlargement to. the size o.f adolescent female brea. t or larger was classified in 
grade III. Grade II includes tho.se which were obviously enlarged but not as much as 
grade III. (See Figs. 1 to 4.) 

Co.ntrol cases without gynecomastia were selected from among inpatients who were 
willing to undergo. testicular biopsy. They werc matched as far as possible with the study 
sample, as regards age and duration of the disease. 

GYNBCOMA. TIA 

Clinical pathology.- In all cases, the bacteriologic index (B.I.), an 
indication of the severity of the infection, was estimated from the find-
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ings in i) routine skin smears from different parts of the hody (G). 
E stima tion of 17 -ketosteroids was done in 6 cases according to the 
method described by :Robinson and 'Varrell en). 

Ti ssue pathol09y.-Biopsy of one of the testes was dOll e in every 
casf'. A wedge of the testicular tissue was r emoved, fix e(l in 10 ro 
formalin , and emberld ed ill paraffin wax. Section s :)-7 }J- were cut and 
stained with hematoxylin and eosin and for acid-fast hacilli according 
to Fite's method C). In the case of patiellts who underwent surgical 
treatment, the tissue removed f rom hoth hreasts was also submitted 
to examination. 

Classificn tion.- Of the 21 gynecomastia cases studied, 20 weJ"(' classi
fied as lepr omatous and 1 as borderline. Tn the control group there were 
14 patients, 8 lepromatous and 6 borderline. 

Age.-The ave rage age of the 21 patients was 26.7 years, the young
est heinQ,' 16 and the oldest 51. All but 2 cases were between 15 and 33 
years of age. (Sec Text-fig. lA.) In the contr ol group (14 patients) 
the averalS'e age was 31.3 years, the lowest 15 and the highest 45. 

Duration of gyneromastio.- The data on duration were RS in the 
foIl owing tabulation . 

.Dtu·ation Cases 
< 6 months ______ __________ ________ _____________ _________ ________ ____ . 2 

6 ll1o.-1 y r . _________________________________________ "____________________ ____ 2 
1-2 years ____ __________ __________ ________ . ___ .____________ __ ________________ 10 
2-3 years ______________________ __ _ __ ______ __________________________ _____ 2 
3-4 yea l.'S ______ _______ ____ __________________ _______ _______________ _______ __ 3 
4-5 yea rs _ ____ ________________ _____ ____________ __ __________ ________________ 2 

rrhe horderline case is included in the 1-2-yea1's group. 
Breast a,ffected.-Both breasts were affected in all cases. Tn 3 cases 

one side wa s larger than the other, causing an asymmetric appearance. 
In two the right side was the larger . 

Grading of the brectst.-The sizes of the breasts are indicated by 
the grading, as described. 

Symmetdcal cases 
G1'ade Cases 

I 
II 

III 

4 
6 
8 

ASylllmet1'l:cal ('ase.~ 

Grade Ca,ses 

1&0 
I & II 

II & III 

o 
2 
1 

SY111.ptoms.-Of 19 patients whose histories were available, 12 had 
complained of pain in the breast. In some cases the pain was pricking 
in nature and was present during the process of breast enlargement; 
in 5 cases it was noticed during periods of lepra reaction. No patient 
complained of secretion from the ni pple, nor could any Auid be ex
pressed by manipulation. Hypertrophy of the nipple was present in 
10 cases. 

L eprosy history.- T emporary r egr ess ion of gynecomastia in leprosy 
is not infrequently seen, especially ill cases in which the enlargement 
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is lI ot Illal"k('d. In 111.\' se l"i es ;) cases tnlll of ill( e l" lIlitl (' lIt (' II'Iarg"('lI\(' lI t 
durin g- lq)l"1:l r ea ction , f ollowecl h~' partial r eg ress ion. Complet(' 1"('TlIi s
s ion wa s s('('n ill 2 othr r cases . 1 t \\'a s oh sl' rv ecl that on ce tIle gYllr
comastia was well d eveloped , it p e l"s is trd. Surgica l trea tment wa s g iven 
at th r r C'q uest of th r pa t iellt s for cosmeti c r easons in 6 ca srs, alJ g"ra(l e 
ITT . 

f) uJ"(fti o"ll ({lid Z) ({c t p'J"i ol ogic inrl c.r .- Data on tll ese featul"l's of thr 
cast's, including th r control s , al"e givell in 'rahle 1. 

Si.\:(ren of th r 21 study cases ha d high ha ctrl"i olog ic in dices (mo1'e 
th elll :2.0 ), thr~- ohv iously Dein g aclvallcrcl lepr omato ll s cas('s. In ;) 
patirl1ts the B. l. was helow 2.0; onr of th em wa s bonle riin C' .. fncl th r 
oth er -t \\'r r r resolvin g leproma tou s cas rs \\'ho ha d come for sllrg ical 
t I"l' H tm ('II t. 

in tlH' s tudy sampl (', a hi s t.olY of pain alld s welling of th r (('s t ('s wa s 
eli c it ed hom 11 patient s, whilr 8 of th (, lll cO ll ldnot I" r n1('mhr l" anv ah
normal swelling or paill ill th e (rs ti s . In th (' 2 oth e r cas(' s thr hi ~tory 
\\'a s not 1·C'co rcl ecl. 
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T ABLE l.- Duwtio.n of the disease and th e bacte?"iologic 'index of the c(l ses studied. 

Type of cases 

Lepromatous Borderline 

S tudy cases 
(No.) 

Control cases 
(No.) 

Study cases 
(No.) 

Control ('lI ses 
(~o . ) 

On'l'lItion (yea r s ) 

0 -4 
5- 9 

. 10+ 

Rncte1'iolog'ic inde:e 

0 -2.0 I 
2.1 - 4.0 

> 4.0 

4 
16 

4 
12 

4 

1 
7 

4 
4 

1 

1 

6 

5 
1 

Among the control cases a history of pain and swelling was obtained 
in 6 out of 8 lepromatous cases , and in 2 out of the 6 helonging to the 
borderline group. 

The size of the penis in all cases was that of a normal adult male 
of a comparable age. 'J~he appeal'allCe of the testes is tahulatecl in 
Table 2. 

TABT,E 2.-Appeurunce of the testis, study cases and contml. cases. 

Lepromatous Borderline 

Description of testi s S tudy Control S tud y Control 
cases cases cases cases 
(No. ) (No.) (No.) (No.) 

-
Sma ll and a trophi c, both sides 9 4 1 2 
Small and atrophic, one ·sic1e; minimal 3 2 - -

hydrocele on the other side 
Small and atroph ic, one side, absent on 1 - - -

the other 
Size within normal limits, both sides 5 2 - -
Large hydrocele on both sides 1 - - -
Findings not recorded 1 - - 1 

S I';CON DARY SEXU Al .. CHARACTERI:-3nCS 

Ho,ir.-Study cases : (a) Head: Temporal recession of the hail' lill e 
was seen in only 1 case; in 18 cases the hail' was normal; in 2 cases it 
was not r ecorded. . 

(b) Pubic hail': Distribution was that of the .l\l.ale in 14 cases; in 6 
cases it was that of the female ; in one case it was not recorded. The 
amount of hair in the pubic region was scanty in 10 cases, normal in 
10 cases, not recorded in 1 case. 

(c) Axillary hair: Scanty in ] 3 cases, normal in 4 cases, not r ecorded 
in 4 cases. 
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Control caSl'S: Th e 6 borderlill e-group cases wer c all normal with 
r espect to the features of the hair enum erated above. 1n the 8 lepro
matous ca ses ther e was no evidence of r eceding hair lin e. The quantity 
of axillary and pubic hair was normal in 4, sparse in 2, and extremely 
scanty in anothcr 2 cases. In 6, the distribution of hair was that of the 
normal mal e, whi le in the other 2 the hair. wa s too scanty for a pattern 
of di strihution to be defin ed. 

r' oice.- rl'h e voice ·was that of [In adult male in all ca ses. 
!lieas lI're of sexual funct ion and f er"l'ili ty .- ]n 15 cases erection and 

emission wa s pl'eSellt, in one case er ection only, and in 2 cases no er ec
t ion or emis8ion . 1n 3 cases the history wa s inadequate. 

'rhil'teen patients were not marri ed. Of 4 who wer e knowll to be 
maniec1 only one had a child, and that was before he contr acted leprosy. 
In 4 cases the marital status ·was not r ecorded. 

Control cases : All 6 borderlin e patients had er ection and emission. 
Five were married and had more than on e child; in 1 the history was 
inadequate. Among the 8 lepromatous patients er ection was not pre -
ent in 1 case, and ther e was no emission in another case. Seven of 
these patients wer e not married; the on e who ,vas married had 3 chil
dren, but all were born before he developed the disease. 

E xcretion of 17-ketosteroids.- Tw enty- four-hou r excretion of 17-
ketosteroid in the urin e was estima ted in 4 cases with gynecomastia and 
in 2 controls. Findings in the study cases : (1) 6.0 mgm., (2) 3.3 mgm., 
(3) 5.7 mgm., (4) 2.8 mgm. In the control cases : (1) 3.3 mgm., (2) 3.6 
mgl1l. ]n our laboratory the 110rmal v[llues ran ge from 7 to 10 mgm. 

PATH.OLOG I C CHANGES I N THE TESTES O:F ST UDY CASI~S 

(See F 'igs. 5-12) 

'1'he tunica vaginalis was markedly thickened in [Ill of the study 
ca ses. '1'he tissue was abnormal in consistence. In no ca e could 
normal seminiferou s tubules be picked up with forceps. 

On microscopic examination, definit e pathologic changes of varying 
degl' ees were present in all cases. The inflammatory process could be 
differ entiated into three stages : invasion, acute inflammatory r eaction, 
and r esolution with atrophy. These stages merged into each other , and 
differ ent stages wer e found in differ ent parts of the same testis. Evi
dently the inflammatory process could becom e arrested at any stage, 
and the tubul es and inter stitial cells could undergo r egeneration if total 
atrophy had not taken place. . 

(1) S ta.ge of invasion.- T es ti culm· tissue may be invaded by lepra 
bacilli in two ways, by direct invasion from the surrounding tissue into 
the inter stitial tissue of the t e tis, or via the lymphatics and blood 
stream. The latter is much more common , and it may often take place 
during lepra reaction. 

In cases wher e th(' rc is direct inv[l sion from the periphery, cell s of 
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:a ,. 
FIG. 5. Photomicrograph of tes tis, ~h oll'illg' thick e ncd tlllli cH \·agiIlH li s. Th e infl am lll at ion 

is SCC II to sp rca d into the t cst icul a r tissuc fro m the pC I·iphcry. (F irst ShlgC. ) H Clllfltoxylin 
alld cosi n , 50X. 

PIG . 6. FO(,:11 eo ll ce- tion of inft:llllllwtory c!' lI s is secn aro llnd a b lood vessel ill th c testis. 
Yro lll s uell foc i t he ill f(' c tioll H(lrcnds c(' lIt'l' ifug,d l.l' to Sli rrOlilldillg' flr cas. ( F il'st Shlg'C.) H cma 
toxy lill :llId eos in , 160X. 

illflammation, cons isting of lymphocytes, plasma cells and ma crophagl's, 
are foullC1 in large numhcrs helow the tunica vaginaIis, which show s 
mark ed fihrou s thickening, There is extension of the inflammatory 
illfiltrate toward the deeply-situated seminifel'ous tubules along the in
tcrs titial tissue. Acid-fast s taining sho\\'s bacilli insid e macro phages 
and lyin~' free in tii-isue spaces. III cases whcr e the infection is appar en t
ly ca rri ed through the lymphatics or the hlood st ream, foca l areas of 
infiamlllutioll a r e scattered through the testis. These cons ist of col
lect ions of lymphocytes, plasma cells and macrophages, a roun(1 l,vmpha t
ics and hlood vessels, which show some thickening and proliferation of 
endothelium , Infiam ma tor y infiltrate spreads celltrifugall)' ill to tlw 
sUlTounc1ill g tissue from th ese foci. 

Durillg thi s s tage, ill many areas there is cOlllmencillg thickenillg' 
of the ha sement memh rane of tIll' seminiferou s tuhulcs \\'ith e(:1l' l~r Sigl1 i-i 
of atrophy, In th ese the deve lopm ent of spe rm s stops at the s tage of 
spe rmatogonia and there is no active spe rmatogcnesis . III other arc'as 
whcre thcl'e is no cv idell ce of infiammatory-ce ll r eaction the seminifel' 
ou s tubules appcar ll ormal and thcre is activc spe rmatogcncs is. '1'11 (' 
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FIG, 7.- Diffuse inf)nllllll"toI'Y ' ce ll infiltrate, con sis ting of le pl':l ce ll s, I ~'mphocy t cs nnll 
P;:l SlI'l U rel ls, s lIrrolllllli ll )); Sl' 1I1ill ife l'OllS hlhlll<,s :Ire sec lI. Tli e h:l SC jll (' lIt 1Ill'llIhI'flIlCS ' of tli e 
tuiJu les are t ili ('kell (' (I , ,,,,,I t l I ('1'(' :lI'C 011 1,)' n Fe ll' Se l'toli ce ll s I'e m"illill )); . (R"('olld s tllg'C. ) 
lf l'mntox\'li n " " fl <, os in, J(i(lX , 

FIG. ·S.- Blood \'e,",,1 s llo\ring' illfiltl'atiun of Hs c lltil'e 11':11\ lI'itll 1~' lnpl loryh;s, pl"Sll"l ce ll s 
' ''1(1 I(' lll'll ce ll s . TIi l' I' <' is l' (\ enH\ of tli e \'esse l 11':1 11 , iln c1 n:\l'l'owing' of tll (' IlIn \(' n hy in(' glll:ll' 
tlli ck(, lIing' of tli e intin,,!. lI enl"toxy lin '''Id eosi n , 160 X. 

Leydig; c(' ll s are seell ill clumps, \ cid-fast s tainillg sho\\'s in all C<lSl'S 
haeilli ill s id e ma crophages and a lso lying fre e in the interstitial tiss\lC' , 

(2) h' taqe of acute infiamllla toJ'll reaction,- The inAammatory l' e
actio ll ill\'oln's the ellti r e tes tis , hav ing spread in the interstitial ti ssqe 
a lld Sll lToulI<i('d the i-ie llliniferou s tuhul es , 11 h e inAammato r y ce ll s C011 -

s ist of 1IlHc rophages, Iymphoc,des and plasma cell s , cl'hc cell of ['cac,hon 
at th is stage' is the ma c rophagc, 01' the ."'lcpra c01 I. " cllh!' Jepl'a '~cl1 s 
apP('Hr ill va ri o ll s forl11 s, CI'h ey lIlaY 11C la rgc, with pink gran ular cyto
plasm alld vl'si cular cl'lI t ral nuclei, 01.' thcy ma~T have a foamy and 
vacuolat ed cytophlsm with the ll11cl(' i displaced to the p(,l'ipher~r,ol' 
tht',v lllay 1'(, :-;(, ll1hl(, ~' Ollllg fibl'ohla sts, Quite oftell invti'Hioll of the 
scmillifl' l'ou :-; tuhules by hH c illu s- lad cll macrophagcs is see11, l)('g'clIera 
t ioll of til(' semillif (' I'Oll S tuhul es is always extell , ive, Di ffu se markrrl 
thiekcllillg of the hascmellt l1wmhl'an e a nd h yalini zation of th e tuhul (' s 
Hl'e invariabl y pl'l'se IlL ' I' h cl'(' is com plete al'l'c ,' t of sp el'matogen('s i,' , 
111 som e cascs s permatogonia al'(, still seCll , hut in mos t cas('s HII of 
th(' g01'111 c(' ll s HI'(, (\(' stl'o,Yc<1 , ]0Hvill g onl y ~crto1i cell s OJ' comph· t('l,v 
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hyalillized tubul e:" . Clumps or L('~ · di g c('lIs IlUL~' Ill' prespllt in the 
illtc' r s tilial ti ssue. 

'I'hp vessels sho\\' ma rIeed l)(' rinu-:cula l' inflammation amI marked 
thichning and hyalinization of the m edia , and then) is also intimal 
prolirpratioll. ' I' hi s pi ctul'p i s i~' pjcal of an ohlit('rative enclart eriti s 
an d pe ria d eriLis . 

.. \ c id -fasL hacilli arp ill s id e Ippra c('ll s in th p illt (' rs titial ti ss ll e and 
ins id c s(,lllinifprou s tuhulps. Ba cilli arp al so found in thp sp prma 
Logoniil , and ill tll(' wa ll s of 11l oocl Vpss()ls and lymphati cs . Clumps of 
ha cill'i iI ]'(' also sppn lying fr ep. In som p ca S0S the in vas ion by hacillus
la<l pll maerophagrs is so ma ss ivp that in 1hr srctioll sLain ed for acicl
fa st lm eilli th ese cp ll s ohscllrp all othpr erlls. 

(:-~) h'/U9(' of 'r es01l1tioll and atro/JII.I).- At thi s s iagl' ih er e is olll~' 
canty inflammator y-cpll reaction. S cattpr pd plasma cpUs and lympho

cytps arp prpsent, wiih \, pry fc,,' if aJl~' l(' pm crUs. ~ehe pla sma cells 
an' morp num e rous than in tIl(' prpviou s sLages. ~I'hp c),toplasm of tll(' 
Ippra cp ll s is markedly foamy and thr nuclr i are pal l' . On e is r pp ea tecl -
1~' s truck h~r the paucit.\, of the inflammatory-ce ll ]'()actiOll. .Al so by the 
ex i('nt and compl eten ess of the cl cgrll eraboll of 1he semill ifprou s tubules, 

~ ..... 
I 1.'\It". ; . " ..... 

~ ! I I, J 
~ r. • • 

{ . ) 

'\ ~. 

FIG. 9. A ln rge nodu le of Leydig cells is see ll. In somc of t he ce ll s th e cyto pl nsm is vaclIo
lated, and some hn \-e double llu clei. ITemntoxylin HIl(l eos in , 160X . 

rIG. 10. Com plcte hyaliniznt ion of semini fe rous tubul ('s. '],her(' fir e a few scati"cl'('d 
lYlllpho('yt('~ , pln smn ce ll s a nd foamy m:tcrophagcs. ( Third stn g(' . ) II('lllatoxylin nnd eosin , 160X. 
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FIG. ] 1. RCllln ec ml' lIt of tl's t ieulnr t issuc by fib rous ti ssu{'. 'rherc fl rc a lRo {'xtensive 
hynlillizcd a rens. ;\0 n'lIll1allj's of test icul ar ti ssuc ca n be ill eMifi c,l. TfclIl :ltoxy lill "1Il1 {,OSill, 
]60X. 

FIG. 1::!. C'ompldc fihros is of tes ti s. ' rh e thi ckclled tUllica Yngill a lis (il-ft "11(1 uhol'l') is 
seen to m c rgc with th e fihrosed t l's ticular ti ssue. H emat oxy lin n n(! eosill, \(i() X. 

which is out of a ll proportion to thc degr ce of lcpromatous infiltrati o11. 
The tubul es are small, atrophic, wcU-hyalini;l,cd and fibro sed. In some 
cascs only the outlines of the tuhules may be made out; in others thcy 
are completely r eplaced by fibrou s tissuc, g iving rise to a pcculiar 
laminated onion-peel appearan ce. 

In gcneral, the degr ee of atrophy of the tubules is propo r t ional to 
the clumping and apparent incl'ea.' e in number of the L eydig cclls. 
r!'hc mcdium-s ized aJ}(l small vessels show marked hyalinization of the 
ell tire wall s, with much na rrowing of the lumCJ1. L eydi g cells arc ap 
pa r clltl y incrca scd in number and hypertrophicd, and arc secll in 
clumps. The tU1lica vaginalis is ve ry much thickened an(1 t ends to 
mcrge with the fibro scd seminiferous tubu les. Tn most ca scs acid-fas t 
s taining- rcv('al s 110 hacilli at thi s s tage. 

I n the hord erlin e case thei'c arc large coll ect ion s of lYl1lpllOC~T U'S, 
epith elioid ccll s and g iant cclls . A few scattercd ma crophages arc also 
secn. r!' he scminifcrous tubules show only 8crtol i c(·]] s . '!' h e hasclllcnt 
membran e is thi cken cd. Hom e of thr tuhules show hyaliniJ';(\tioll Hnd 
replacemcnt fihro s is. Acid-fa st s taillin g rcveals 110 bacilli . 



IlIl en ta l iO ll o / J 0 11 1'11(( / of /,('pros!) 1961 

Out of th e 2] stud y cases, 2 \\' c re in the s tagc of in va s ion , ;) ill th e 
stage o f acutc inAammat ion , am] 14 in th c s tagc of r esolu t ion and 
at rophy. Active spermatogen es is wa .' seen in 4 cascs. 111 1 case there 
wa s ev id ence of spermatogenesis s ide hy s idc with tuhul es showin g 
complet e' at r ophy a n(] h yali nization . Acid-fast ha cilli \\' c rc presc nt in 
a ll ca sps in Ol e s tagc.· of in vas ion and acute inflammation, and in :) 
ca se's in the s tage of r esolu t ion and at roph)' . ,\ cid -fast ha cilli wc re 
ahsent, c\" cn th oug'h sl,: in smea rs \\' c rc pos iti vc, ill 8 of (h c 1.+ ca scs in 
t h c atrophi c s tage. 

Le,lJdi.r; C(' ll8.- '1'h e str iking featu re in ,,11 th c 21 ca s('s wa s th e 
pl"('Sr ll Cr and a ppraran ce of tllf' Le ~' dig' ce ll. '. 'rh e co ll ('ct ions of thrsr 
crll s \'a r1 (,(] f r om small clum ps to la r ge g roups of ahout 2 mm . dimnet('l'. 
']'h r~" wer e coll ectrd hetwrrn the at r ophic tuhu lrs, ant] ill S0111 C a r rHS 
surrounded th rm completely. fn a f r \\" casrs the L r )'(]ig cell coll rct ioll s 
were f ound imm ediately helo\\" tll(' thickc ll e(] tunica vagin al is. rl' h e 
large r coll ec ti ons compl etel:" occupi ed the ill te r s titi a l s pa ce, hrt \\" cell 
the t uhul es . 

rl' he Leyd ig cell s were larger tha n normal , with ah u!lda nt cy topla sm . 
']' h e cy toplasm conta in r d most ly eos in ophili c g r anular materil:l1. Tl l 
SOlll r cC'll s th er e wa s marked vacuola tion of the c~T t o pla .. m , which ap
pea r ed pa le. rl' h e nuclei were la r ge and are of va ri ous ~i ze s, som etimrs 
dense but oftcn vcs icula r. F ew cell s wer e binuclea te(], hut som c hac1 
h"o llucleoli. No d cfinite mitot ic act ivity wa s ohser ve(]. 

The L eyd ig cells wer e presell t in apparently incr ea sed !lumher s in 
a majority of the cases. ~rheir presence wa s very evi(\ ellt in all cases 
and in most cases their appearance in the mid st of a more or less com 
pIotr])' h ya linized ti . sue wa s striking. 

TH I': TESTI':" l :,{ T HE CO~Tn()L C A:-; I':S 

1. Borderline cascs .- rrwo of the bi opsy specim ens from th e ])or<1 er 
Jill e ca ses sh owed no s ignificant les ion. In the othe r 4 thcr e wa s thickC'n
in g of the tuni ca vagin a lis, and th e inAammato ry r eact ion was in th e 
stage of 1nvasio11 . Focal collection s of epith elioid .cell s, poorly-form ed 
g ia n t cells, lymphocytes a nd plasma cells were presen t. '1' h e tes ticula r 
tiss ue showed patchy areas of atroph~' , with thi cken ed 11a semcll t mem
b r a lle a nd h :ralinization of th e tubules. 1n all 6 ca ses th er c we'r e a!. 0 

normal -look in g' a r ('as sh owing active spermatoge ll es is . 
A few scatte red Le~" c1ig cell s like th o. e seen in the norm a l adult tesii s 

were p r esent ill the in terstitia l tissue ill 4 ca ses . In t wo cases th e Le~' di g 
cell s in focal a reas wer e infiltratC' cl and oTadu all? d es troY Nl. 

A cid-fa st . taining showed a f e,,' scatte l'e(] hRCilli in on e ca. e. 
2. Leprolllat oli s cases.- Of thc hi ops)1 specim ell s of the testis from 

thc 8 lep romatous cases, 2 wer e at th e s ta ge of ill\'as ion , .+ at the stage 
of acute inflammH to ry r eaction , a nd 2 at th e s tage of r esolution and 
ahoph)T. In on e thcre wa s ev id ence of act ive spermatogen es is . 

. Acid -fast staining sh owed hacilli in a ll rases. In 6 ca, es, lwlongin g 
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to the (i l' s t two s tages, hac illi \\" er e a lnll\ (lH nt ill s id e macro phages and 
ins ide gerlll ce ll s. 

The s tr iking feature is the complete a bsence of L (' ~ 'dig cell s in 6 
cases helongin g to the last t\\'o stages of the inA aTllmator~' react ion. 
In 2 ca ses with ea rly infiltrat ion the Leydig cell s \\'er (' in filt rated hy in
fla llll1latory cell s a nd \\'e 1' e he in g (1es t roy('(1. On ly a f ew remn a nts of 
t l1('111 cO llld he lIlad e ou t Hmong th e inflarninatory cc'll s. 

I 'ATH OLOGY OF B £n:AsT T l :->SU I': 

The g ross aplwHrHnce of tlw s lIrgica.l s pecinH' ll s \\'as of IH'lIli s phcr 
iCcd pieces of fihr o-fatty ti ssuc" (inll in cOll s istc'nce , 

Microscopy I'evea lecl a typica l pi cture of hrea st in gy necoma stia , 
with proliferatioll of duct epith elium , No sec ret ion \\'as seell in th e 
lum ens of the ducts. rl'her e was ma rked Pl'OJ ife ra tion of connecti \'e 
t iss ll e a round these ducts. In a f e\\' cases adipose tissue was a lso pres
ent, hut the amount of cOlln ect ive tis sue wa s far more than was that 
of fatty tissue. No alveoli as found in the fema le hreast wer e present. 
' I~h e r e \\'Ne scattered lymphocytes a nd plasma cell s in the stroma .• \ cid
fa s t sta illing sho\\'cd no hacilli . Both the hreasts examin ed microscopi
ca II~T a ppea red exactly s imil a t' , a nd wer e llOt d i (fer ent fr om . pecim en s 
ohtain ed from ca ses of essentia l gynecoma st ia. 

DISCUSSION 

IlI eidente .- Baptista, writing f rom Brazil (l), r epor ted gy neco
ma stia ill 72 out of 8+2 pa tiellts of a ll ages (8.6% ). Of a seri es' of 600 
lepromatous ca ses s tudied in South Afr ica, 6 pel' cent had gyn ecoma stia 
(1 n) . ' rhe incidell ce in South lndia has heen rcported as hein g n .8 pel' 
cent, ill a stud y of 488 lepromatous pa tients (1 :1) . No tube'rculoid case 
was found to have g~'n ecoma tia Cn) . 1 n my se ri es gy necomastia \Va 
ohserved only in ca. es of the lepromatous type and the horde rlille 
g roup, and not in pat ien ts belonging to the tube rcul oid type or the 
indete rminate gr oup. 

Age dis t r-ib1tf ion.- In the prosent study the la r gest in cidence was 
bcLween the ages of 20 and 30 year s, as shown in T ext-fig. lA, very 
simila r to the incicl ell ce of essential gynecoma. tia in healthy and we11-
nourished p Cl'sons (1 8) in whom the maximum in cid ence was likewise 
in the third decade, (sec T ext-fi g. lR). Cochrane (5) states that the 
g reat majority of tho e acqu iring leprosy a r c infected a nd show mani
fes tation s of the cl isease befol'c the age of 1.;) yea r . . ft i. only to he ('x
p ected that th e Oll set of gyn ecoma. tia in leprosy will be after a period 
of G to ] 0 yea r s, long enough fo r thi. slowly p rogres ive di case to 
cause pathologic changes in ,vari ous int~ rn al organs and to produce 
gynecomastia. rrherefor c, in general the age of onset of gyn ecomastia 
in leprosy is found to he sometim e in the th ird decade, although it can 
occur at an y age af ter puber ty. 

R1'east affect ed.-Som e a uthor s hav de.'cr ibe<1 a high per cen tage of 

• • 
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T EX T·FIG. L Age d ist ribution of gynecomn sti a cases. A. Age distributi on of th e 21 cnses 
()f the series report ed. B. Age distributi on of K a rsner's cases of essentia l gynecomastia. 

unilateral involvem(mt in essential gynecomastia, with no appreciable 
differ ence of incidence with r espect to left or l'ight (23.26). In the 
present study of leprosy cases all the cases were bilateral, only 3 of 
them asymmetric. 

Duration of the cO'/'nplaint .-The duration of gynecomastia in the 
cases studied varied from 6 months to 5 years. Ther e wa s no significant 
correlation between the duration of the complaint and the size of the 
hreast. Ther e were 2 cases in which the condition had existed for 4 and 
5 years, hut the breasts were only grade I, while on the other hand there 
was 1 patient who had noticed the enlargement only 6 months before, 
but it had already attained the grad e II size. 

H ypertrophy of the nipple was not an infrequent feature (Fig. 1). 
The nipple was biopsied in 4 cases, and hyperplasia and hypertrophy 
of smooth muscle and proliferation of ducts wer e seen in all of the 
specimens. 

It is aid that once gynecomastia has developed it is permanent (35 ). 
Among 34 patients with essential gynecomastia seen at Guy 's Hospital, 
·onl y 2 showed spontaneous r emission (11) . 'fhey wer e of grad e I 
severity. It is f elt that in essential gyn ecomastia, spontaneous r emis
sion is extremely rare and cannot be anticipated. Of my cases, 2 showed 
complete r egression. Both belonged to grade T. In 5 cases ther e was 
'enlargement during a perion of lepra r eaction, followed by partial r e
gression. It may be said that once gynecomastia has neveloped to grade 
II, it tend s to be well-established and perman ent. 

Sexual char-a Gteris tics and fu nction.- Out of 25 patients in one 
seri es, 5 had only scanty hair in the axilla, and hair on the t runk was 
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sparse e O). In my series axillary hail' was scanty 11\ 13, and the pubic 
hail' was female in distribution in 6 lepromatous cases. ]1\ any case of 
advanced lepromatous leprosy, with or without gyn ecomastia, the skin 
appendages und ergo extensive des truction and atrophy. 1'he distribu
tion of hail' on the trunk and other pa rts of th e body cannot, therefor e, 
be used for evaluating seconc1a I'y sexual characteri stics . However, the 
axillary hail' wa s scanty in a larger proportion of cases with gyneco
ma stia than of control s, and may therefor e be useful. 

The voice was that of an adult male in all cases , with anll without 
gynecomastia. 

Erection and emiss ion were present in 15 out of 18 cases in the study 
sample. Thi s wa s not significantly different from the lepromatous 
patients studi ed in the control group. None of the lepromatous patients 
belonging to either group had children after they contracted leprosy. 
No examination of th e semen wa s made in these cases, but the biopsy 
specimens indicated that among the study cases th er e ·were normal 
sperms in 3 cases of early tes ticular involvement and in on e case in 
the stage of r esolution and r egeneration. 

17-ketoste1'oid.- The 17 -ketosteroid in urin e wa s es timated in 4 
cases with and 2 cases without gynecomastia, and the values were found 
to be low in all. This findin g is consistent with those of other authors, 
who have found 17 -ketosteroid excretion normal or below normal eo. 19 ) . 

Pathology of t estes .- In cases with gyn ecomastia the following 
features are seen: (1) gross atrophy of testis (in 17 out of 20 ca ses 
examined); (2) marked thickening of tunica vaginali s ; (3) thickening 
with hyalinization of the basement membrane, to total r eplacement of 
the seminiferous tubules by hyalinized fibrou s ti ssue ; and, (4) hyper 
trophy of Leydig cell s, with clumping in all and apparent incr ease in 
number in the majority of case . 

,]~he chief differ ence seen in the control ca ses was in r egard to the 
Leydig cells. They were either totally absent or undergoing degener 
ation, or they appeared normal. The differ ence wa s so obvious that 
it was possible to say in every case, from the microscopic appearance 
of the testis, wheth er or not gynecomastia was present. 

Sections from all of the 35 cases included in this study wer e ex
amined independ ently by two other pathologists,2 who wel~e not given 
any information r egardin g the clinical histories. They wer e abl e to 
pick out all of the cases with gynecomastia, except one. 

L epromatous leprosy is a systemic disease, involving chiefly th e 
skin , the nerves and the r eticuloendothelial system. Th e lymph nodes 
are sometimes extensively affected. J nvariably during a period of lepra 
r eaction ther e is bacter emia . r:J~he lepra bacilli are carried to the testis 
either through lymphatics or blood vessels. Inva sion may also occlll' 
directly from the surrounding skin . 'rhe testis is the onl? internal 

2 Dr. E. 'ilV. Gault a ll(l Dr, I rwin Samu ol. 



43G IlIl cJ'lIatio?lai .] o lll'l1 al of LCpTO,~Y 1%1 

Qrgan which Jnay hr compl etely destroyed hy lepros,v . Clearly there is 
no inh erent phys io logic factor in the gonad s r espons ible for their vul
n erability, because the ovaries in lepromatous cases are not found to 
be affected e O) . It is observed that in leprosy superficial nerves and 
large nerve t runks lying subcutaneou sly are affected causillg destruc
tive changes, in contrast to those deepl y situated. r('hat lowered temper
ature is an important facto]" in augm enting the pathogelli cit.\' of lepra 
hacilli (4) is an inter es ting speculation . 

When ther e is an ;invasion of the tes ti s by lepra cell s a nd inAamma
bon 'Of the hlood vessels of the testis, th e pa l'enchyma begin s to atrophy. 
It is said in general that spermatogenic cell a r e most sell s it ive while 
the f-; erloli and Leydig cells are least sens itive to the va r ious injurious 
agents which cause testicular atrophy (33) . rrhis is found to he tru e in 
leprosy. In early cases and in mild or moderate infect ioll s there is 
atrophy of the seminiferous tubules, hut the Srrtoli crll s and I .. rydig: 
cells are preserved. Later on the Sertoli ce ll s maya Iso be r eplaced by 
hyalini zed fibrou s ti ssue. 'In cases of mass ive and se\"C're infectioll, all 
tes ticular tissue, in cluding Leyclig cells, is d es tro~'rd and grad ually r r -
11laced hy hyaJini7.edfibrous tissue. 

A numher of authors have described at roph y of seminifer ous tuhul es 
coexi sting with L eydig cell proliferation, and it wa s believed that Ley
dig cell hyperplasia was largely or entirely secondary to tuhular de
generation CG• 22. 3~) . In the present study some co rrelation was seen 
between the extent of the a trophy of the tubules and the degree of 
L eydig cell hyperplasia. Ther e wer e, however, instances 'with marked 
inter stitial cell hyperplasia with moderate tubular degeneration, and 
other s with small inter stitial cell collection s \\'ith markrd tubular de
generation and atrophy. Tn the control group there were cases \vith 
total atrophy of the seminiferous tubu les as well as the Leyd ig cells. It 
is difficult to accept the suggestion eG) that the tuhular atrophy cause. 
a lowering of pressure on the inter .. titial cell s, which is r esponsible 
for the Leydig cell proliferation. It is r easonable to assume that tubular 
atrophy initiates a chain of hormonal changes 'which stimulate hyper
trophy and proliferation of interstitial cells if they or their precursors 
are not alread y destroyed by the injurious agent. It may be that the 
destruction or absence of germinal epithelium causes the release of, 
or production of, abnormal quantities of inter stitial-cC'll-stimulating 
hormon e from the pituitary (11) . 

Klinefelt er svndrome.- Klinefelter et 0 7. e') desc ribed a syndrome 
consisting of hyalini7.ation of seminiferous tubul es in a small testis, 
aspermatogenesis, gynecomastia, clumping of Leydig cells, normal 01' 

decr eased urinary 17-ketosteroid s, and increase in urinary gonado
trophin . H ell er and Nelson (1 2) modified this concept and said that 
ther e are 4 basic and consistent factor s, namely, small testis, hyaliniza
tion of . eminiferous tubule , azoospermia and high urinary gonado
trophin, and a numl)('l' of other variabl e f eatures. It is suggested that 
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testi cular atroph.'· ill lep rosy ma)' be 1111 acquired Klinrfdtet'-like s )"n
(hom e (10 ' 11. In). 

I"rom my own ohservations it may be said that in leprous orchiti s 
the OJ11y consta nt fC'ature is the thickening of the hasemC'nt membrane 
I1n<l h.'·alinizatioll of seminiferous tubul es , which may be focal or 
diffuse. DepC'ncling on the severity and duration of the infection and 
other fa ctors such a s antilC'prosy treatm ellt, th ere is a wid e variety of 
manifesta tiom; whi ch may includ C' onC' 01' morC' featurC' s desc rihed und er 
Ow Klin efelter syndrom e. 

Pathoqenesis of qvnecomast ia in Zep/'os.IJ.- Gonadotrophin may he 
marhc1l y C'levatC'Cl in cases of tes ticular atrophy in lC'prosy, with or 
without gynC'coma stia Co. 19). This is attr ibuted to atrophy of the Remi
nifel'ous tubul es . It has been sugge. ted that the tubnl es produce a 
hormonC', "inhibin ," which inhihits the gonadotrophic hormon e and 
al so inhihits the mammogenic activity of testosterone e). Absence of 
"inhihin" 111a." resu1t in increasC'd gonadotrophin. rl1his thC'ol'." i . C'n 
tirely h."pothdi ca l, however, and the C'xi stC'n cC' of "inhihin" is not 
co II fi rm eel. 

Most cases of chorionic epithelioma arc associated with gyneco
ma stia, usuall y bilateral, and in thesC' cases there is C'xcC'ss of chorioni c 
gonadotrophin (9). Chorionic producC's hypC'rplas ia of LC'ydig cells, 
gynecomastia and an incr ease in urin ar y r strogens (2~ ). It is reason
able to a ssume that in these cases chorioni c epithelioma secr et es gona
dotrophin 'which produces hyperpla sia of Leydig cells, 'which in turn 
produce estrogens. l~ strogens arc known to cause gynecomastia (23). 

In leprosy, depending on the seve rity and du ration of infection 
of th e testis, the J ... eydig cells or their precursors may h(' sparC'el or 
dC's troyC'd. All our cases with gynecomastia showed clumping and 
hyprrtrophy of the LC'ydig cells, and in a large majority of cases there 
'\\"a s apparent hyperplasia as compared with the control cases without 
g-yn ecomf} stia, in which the Leydig cells were normal or totally de' 
stroy ed or undergoing degeneration. So it can quite conceivably be that 
the incrC'ase of gonadotrophin due to atrophic tubules s timulated the 
cells of L eydig which hypertrophied, multiplied, and produced estro
gens in excess: whi ch in turn caused the development of gynecomastia. 

It is well known that degene ration of seminifC'rous tubules and hy
pertrophy and clumping of Leydig cell s do not always result in gyneco
ma stia (14 . IG). rrhere may be other accessory factor s in leprosy which 
contribute to the development of gynecomastia. One of the most impor
tant of these factor s is liver disease . Testicular atrophy and gyneco
ma stia arc r eported in cirrhosis of the liver, infective hepatitis, and 
carcinoma of the liver ( 20.24.32 ). In lepromatous lepro y, lesion s in the 
liver are not uncommon (2.28 ). Liver function tests have showod tha.t 
lepromatous casco with and without gynecomastia. have gros. liver 
clysfmlction (10). 
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I have seen hepatomegaly in cases of lepra reaction, during which the 
liver was painful and tend er. Liver biopsies performed in two such 
cases in lepra r eaction showed periportal lepromatous infiltration, con
sisting of large collections of lepra cells, plasma cell s and lymphocytes. 
The lepra cells and al so the Kupffer cells were distended with bacilli. 
In this connection it should also be noted that in som e cases the breasts 
enlarge during the course of a lepra r eaction. Jt is well known that 
circulating estrogens are inactivated in th e liver e~ ). 1n lepromatous 
leprosy, especially during r eaction, it may well be that there is liver 
disease interfering with the inactivation of es trogens r eleased in large 
quantities by the proliferating I ... eydig cells. Consequ ently ther e is in
cr ease in circula ting es trogens, r esulting in gynecomastia. ,]~his seems 
a r easonable hypothesis, but no conclusion can be drawn befor e inter 
stitial-ceIl-s timulating hormone and estrogen levels are measured in 
these cases in blood, urine and testicular tissue during- the period of 
development of grnecomastia. 

SUMMA RY 

]. Twenty-one ca ses of leprosy with gynecomastia, and a control 
group of 14 cases, were studied with special reference to testicular 
biopsies. Of the 21 cases, 20 were lepromatous and 1 was borderlin e. 
No tuberculoid or indeterminate case was found to have' gynecomastia. 

2. In all cases 'with gynecomastia, atrophy of seminiferous tubules 
and hypertrophy and clumping of Leydig cells were present. In the 
control group the important differ ence wa s that the Leydig cells wer e 
either totally des troyed 01' u11Clergoing degeneration, or wer e normal. 
The sugges tion that leprous atrophy of the testes is one of Klinefelter 
syndrome ha s been consider ed. It is f elt that in leprous orchitis ther e 
is invariably atrophy of tubule. , but that the presence of other features 
of the Klinefelter syndrom e is variable and depends on the severity 
and duration of the infection in the tes tes . 

3. ,]~he pathogenesis of gyn ecomastia in leprosy is discussed. It is 
shown that in L> testes of cases with gynecomastia ther e is hyper
trophy and hyperrlasia of the L eydig cells. It may be that excess of 
estrogens produc, j by these inter stitial cells was not effectively inacti
vated by the liver already impaired by leprosy, and that they stimulated 
the breast to produce gynecomastia. 

4. It is sugges ted that inter stitial-ceIl-stimulating hormone and 
es trogens in these cases must be measured, especially during the devel
opment of gynecomastia, befor e a definite conclusion can he a rrived at. 

RESUMEN 

1. Veintitm casos de lepra con g- inecomastia , y un g-l'UpO de 11 teo tig-os, f uel'on estu
diados con l'efel'encia parti cul a r a las biopsias testi culares. De los 21 casos, 20 eran lep ro
ma tosos y 1 era lil1litl'of e. No se obsel'vo ning (m caso tuberculoid co 0 indeterminaclo que 
tu viera g-inecomastia. 

2. E n todos los casos de g inecomasti a, habra a trofi a de los conductos eminife ros e 
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hipcrtrofia y conglutinncion (Ie las celulas de Lpydig . En 01 grupo testigo, la difcrencia 
importante consistio en que las celulns de Leydig se hallaban bien totalmente destruidas 
o expel'imentando degenel'ltcion, 0 eran normales. Se ha consiclerado In indicncion de que 
la atrofia lepl'osa de los testlculos es un sindrome de Klinefeltel'. Opinase que, en la 
ol'quitis leprosa, existe inYfll'iflhlemente atl'ofifl de los conrluetos, pel'o que es vflriable la 
presencia de otJ'as ('IlJ'acterlsticas del SInd rome de Klinefelter, basn ndose en la g rflvedad y 
duracion de la inf('ccion de los testlculos. 

3. Se di scute lfl p a togenia de la ginecomastia <'11 la lep rfl. Se dellluestra que, ('11 los 
testlculos de los suj etos con ginecomastifl, existen hipel'tJ'ofia e hipel'plflsia dc las celulas 
de Leydig . Till vez el exceso de estJ'ogenos producido pOl' estes celnlas intel'sti cillles no 
fUCl'a inactivado eficnzmente pOl' el hfg-ado, ya 11 fectfldo pOl' In l('pJ'n , y excitHl'an la mama 
a pl'od uciJ' g ine('olllnstifl. 

4. Se sug iel'e que ha y que mediI' en t'stos ('asos la horillonfl y los estl'ogenos que 
('xci tan las celul ns intel'stic'ia Ips, sohl'e tOflo durllnte In fOI·1ll1H·i6n (]I' la g' ine('omnstia , nntes 
(\(- pOI]('I ' fOl'lllnlnr un n conclusion bien definida. 

SOMMAIRI~ 

]. Vingt-et-un cas de lepl'e avec gynecomastie, et 14 malades temoins, ont ete 
etudies pal' des biopsies testi culnires. Parmi les 21 cas, 20 etaient lepromateux, 1 border
line. Aucun malade tubel'culoide ou indetermine n'a ete l'e('onnu atteint de gynecomastie. 

2. Une atrophic des canali cul es seminipares, ainsi qu'une hypertrophie et une aggre
gation des ceJlules de Leydig, ont ete notee, dans tous les cas avec gynecomnstie. La 
difference importante a. notel' dans le groupe temoin fut que les cellules de Leydig y 
etaient soit totalement detl'uites ou ell voie d'illvolutioll, so it normales. La suggestion que 
l'atrophie lepreuse des testicules relcve du syndrome de Klinefeltr l' a ete examinee. 011 n 
Ie sentiment qu'alors que dans l'ol'chite lepreuse il y a inval'iablement atrophie des cnnali
cules, la presence des autres composantes du syndrome de Klinefelter est varinble et 
depend de la sevel'ite et de la duree de l'infection au niveau des testicul es. 

3. La pathogenie de la gynecomastie dans la lepre est discutee. On note de l'hyper
trophie et de l'hypel'plasie des cellules de Leydig dans les testicules des mala des atteint 
de gynecomastie. Il se peut que les oestl'ogenes produits de maniel'e exces;;iyc pal' ('Pi> 

cellules interstitiell es ne soient pas ef'ficacement inactives pnl' Ie foie deja' altere pal' la 
lepre, et qu'ils stimulent Ie tissu mammail'e, entrai'nant la gynecomnstie. 

4. Avant qu'une conclusion precise puisse Ctre tiree, il SCl'ait souhuitable que 
I'L C.S.H. (hormone de stimulation des cellul es interstitielles ) et les oestrog'ElJ1eS soient 
doses dans ces cas, pal'ticuliel'ell1ent pendant l'etablissement de la gynecomastie. 
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