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A STUDY OF THE USE OF ESTROGENIC HORMONES IN THE 

TREATMENT OF THE MALE PSEUDOHERMA.PHPODITE 

The proper diagnosis of sex in cases of 

psuedohermaphroditism has been a problem that 

presents many difficulties. Nelson (31) and others 

have developed techniques which are quite satis­

factory for the diagnosis of genetic sex by study 

of the chromatin patterns in cells. It has been 

observed that cells of genetic- females have 

characteristic clumps near the nuclear membrane, 

whereas cells of genetic males do not have such 

clumps. This knowledge would make the problem 

very simple if one needed only to consider the 

genetic sex; however, in cases of "intersex" 

patients there are several other factors that must 

be considered. Morris (27) has suggested three 

criteria to be evaluated before assignment of sex 

in patients in whom there is question as to true 

sex: (1) general anatomic appearance of the 

external genitalia, (2) histological status of the 

gonads, and (3) somatic sex chromosomal pattern. 

The· general anatomic appearance should be con­

sidered with regard to the ease with which the 



externa l g enitalia can h e made, by p lastic recon­

struction, to app e a r and function normally, or as 

near normally as possible , for the sex of assign-

ment. The histological status of the gonads is of 

imp ortance be c a u se it g ives a sugges tion as to the 

probable future endocrinological function, and 

therefore, to the probable typ e of secondary sex 

c haracteristics that will be d eveloped. The somatic 

sex chromosomal pattern is helpful because it g ives 

accurately the gen etic sex of the individual and 

therefore would b e helpful in predicting the prob­

able hormonal res p onse of the targe t or ~ans . 

Wilkins, et al (41) have suggest e d the f o llowing 

classifica tion of 11 intersex 11 patients : 

A . Congenital Adrenal Hyperplasia 

B . Intersexes 

1 . True Her maphrodite 

2. Psuedohermaphrodite 

a . Male 

1 . External gen italia male or ambiguous 

2. Ext ernal g e n italia female 

b. Femal 

Acc or d ing to their study most of these patients 
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develop fe male secondary sex characteristics a t 

p uberty except for those with cong e n ita l adrenal 

hyper p l as i a who will not be consid ered here. They 

state that male pseudoher maphrod ite s o f ten ha v e 

estrogenic h ormone pr od uction a t p uberty , c au sing 

feminization. Our purpose here is to co n sider a 

r eas onable mea ns of trea t ment f or those male 

ps e ud oher maphrod ites whose sex o f d iagn o s is an d 

r earing has been fema le; and who, at puberty, under-

o mas culi n i za tio n be c ause of androgenic activity 

o f undescended testicles. 

There are d istinc t psycholog ica l i mplica tions 

i n such patien t s tha t must be co ns i dered if our 

trea t men t o f them is to b e reasonable. Wi lki ns , 

e t al ( 41 ) suggest that it is r a re ly , if ever, 

advisab le to co ns i der c hang ing a pa ti en t•s sex after 

age 18 months to 2 year s . Kiefer (1 6 ) has def ined 

s ex as , "the over a ll sta te of body and mind by which 

the individua l co nfor ms to the ma le or f ema le · stand­

ar d s o f normality in •... s ex-determining fac tors." 

Money , Hamps on and Hamps on (24) stated, "It has 

(erroneo usly) be e n wi d e ly as.s umed that g onada l 
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structure would det e r mine sexual outlook a nd desirestt, 

even though external appea rance and secondary s exual 

appearance were the opp osite. They also suggested 

(26) tha t the sex of assi g nment and rearing is more 

reliable in deter minin6 t h e p sych olo g ical sex of an 

i n dividual than a re chromosomal sex , g ona dal sex, 

h ormonal sex, in t ernal sex, or a mbig u ous external 

morphology . From their st udy of 105 h er maphroditi c 

patients over a period of 5 years with special 

re gard to sexual psy chology, they sug~ ested that the 

dividing age for p ossible satisfactory chang e of sex 

psy c hol og ically is 27 months . According to their 

findin g s the chil d deciphers sexual identity from 

many factors incl uding t he personal nouns a nd pro­

n ouns used by others in addressing him, modes of 

behavior directed towar d him and expected fro m him 

by others, type o f hair cut, style of dress, items 

of personal adornment , and the appearance of the 

external genitalia. Beca use of the early a g e at 

which sexual identity is for med, most writers have 

a greed that diag no s is and assignment bf sex should 

be made very early in al l cases of 11 intersextt 

patients . It is t h e opi n ion of most writers that 

the co n figuration o f the external g enita lia and the 
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ease with which the e x t e r nal geni talia c an be 

a ltered by p l as t i c pr o cedures to re semble and 

f un ction like t hose of t he sex of as sig nme nt should 

be the most i mp or tant s i ngl e crit erion to be con­

sidered in the a ss i gnmen t o f sex. 

It is ev i d ent, h owever, that if s ex d iagnosis 

b e based on this fac tor , there will be c ases , at 

puber t y , whos e e rdocrin olo g ical sex, a nd therefore , 

t he ir secondar y sex characteristics will be d i ffere n t 

f rom the ir sex of as s i gnmen t and rearing . This i n tro-

duces the p roblem o f c hang i ng the seconda ry sex 

cha r ac teristics t o more nearl y corresp ond with those 

" n or ma l 11 for t he i r sex of rearing , or of subjecting 

these individuals to the psycholo ~ical trauma of 

b eing mor phologi cal ly different f rom t he ir peers at 

an age when conformity i s the f ir s t l aw o f happiness; 

or, thirdly, o f s ubj ect ing them to the psy c h olog ical 

a nd social trauma o f c hanging sex i den tit y at an ag e 

when su c h a c hange is all b ut i mp o s sib le . 

Theor e tica lly t h i s may b e accomp lished by a g onad ­

ectomy to r emove the unwanted h ormones , f ollowed by 

subs titution therepy us i ng hormones compa tible with 
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the sex of rearing . The remainder of our d iscussion 

will be related t o the pr ob lems involved in such a 

substi tution therepy i n ma le pseudoher maphrodites, 

~it h partic ul ar refer e nce to the effect of estrogen 

on breas t tissue . 

It wa s n o ted as early as the turn of the 

century that t here is correlation between ovarian 

activity and t he development of the mamar y g land . 

Burrows ( 1) quot e d the work of Halban i .n 1905 who 

n ot ed such a correlation in human pat ients, the wor k 

of Heape in 1906 who noted an increase in size of 

t he mammar y g land in the proestr um and the work of 

Ma r shal l in 1910 who noted the formation of corpra 

lutea accompanied by different events than those of 

the proestrum. Ingleby (14) in 1942 rep orted a 

study of six yo un g g irls at a u topsy in which she 

examined the breasts by means of specially prepared 

serial sections and correlated h er findings with the 

status of ova rian development . These g irls had been 

appa rently normal until the development of a sudden 

illness and death . All had begun to show incr eas e 

in breas t size typical of pubertal changes . She 
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noted that the c onnect i ve tissue in their brea s ts 

was a l ways well d eveloped . Mo s t int ere s ting of her 

f i nd ings were those on t hree o f the g irls, a ll age 

1 3 . T \v o o f them had n e v er menstrua ted. I n one of 

t hese the breast s sho wed only d uc tal prolifer a tion 

with club shaped s we lling o f the terminal ducts . In 

the othe r there wa s n o h istory of menstruation bu t 

on e of the ova ri e s wa s s c a rred as if f rom a r up tured 

f ollicl e . In this c a s e some o f the areas of b reast 

showed beg i nn ing a cinar deve lopmen t. I n the thi r d 

g irl who h a d mens t ruated f or 9 months , all stages of 

b reast developmen t up t o the a dult type were present . 

In st udy ing the e ffects of hormones upon the b r eas t 

on e mi ght rea sonably make an arbitrary division 

be t we e n their effects up on the various comp onent 

tiss u es that comp rise t he b reas t . 

It has b e en not ed (35) t ha t the nul lipar ous 

breast is comp os ed mostl y o f fa t tis s ue and stroma 

with little p a re n c hyma . Burrows (1) has cited the 

ork o f Folley with castrate ma le g oats trea ted with 

st ilbe ster ol i n whi c h there was hypertrophy of t h e 

udder . His wor k , h o wever, was i n conclusive as to 
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whether this increase in stroma was a primary effect 

of stilbesterol or whether it was secondary to 

proliferation of the d u cts. Ing leby (14) by her 

technique of ser ial sections has studied the changes 

occ uring in the stroma d uring the mens trual cycle 

and found that 11 in the normal (human ) fema le the 

periductal con nec tive tissue be comes looser and under ~ 

g oes mucoid degeneration in the second half of the 

cycle when the epithelial ce lls proliferate and swell ." 

Ga rdner (3) in his work with mice noted that large 

doses of folliculin be nz oate caused ov er gr o wth of 

conn e ctive tis sues . 

rt is postulated that estrogen causes growth 

of the n ipples. Ne lson (30) states that in males and 

spayed fema les of all species tested estrogen induces 

g rowth o f the nipples. Burrows (1) states that it 

has been sho wn tha t ther e is an increase in the 

number of mitotic figures in the epid ermis of the 

nipple under estrogen therepy . He further noted that 

estrogen administr ation to preg nant rats cau ses males 

to be born with n i pples whereas normal male rats are 

b orn without nippl es . 
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Pigmentation o f t he a reola is another function 

a ttribu ted to estr ogen ~ Accor d ing to the ~ark of 

Burrows (1) estrog en ca uses h yperemi a o f the nipple 

and increases per meabil i ty of the c apilla r y walls so 

tha t non diffusab l e substanc es present in the blood 

stream will more ea sily pa ss through the cap illary 

walls . 

The chief effec t of e s trogen on the breast is 

o n the p ~re n chyma of the b r eas t . Haagensen (12) has 

sugges t ed three .t ypes o f changes i n the b r east : 

(1) llr o wt h and i nvolution, (2) c y clica l chang es 

associa ted with menstr ua tion, and (3 ) milk secret ion. 

Animal stu d i es h ave sho wn that estr og e n ic h or mones 

administered alone in c as trate animals cause p rolif­

era ti on o f the duct s wi th e x tension and ramifica tion 

a nd with occasiona l deve lopment o f a few lobu les of 

a 1 v e o 1 ar t i s s u e • ( 1 ) Numerous othe r simil a r studies 

ha ve been made with c as trate a n ima ls rea ching similar 

c onclus ions . Burrows (1) suggests, "There is reason 

to beli eve that estrogen s need the co-operation of 

p roges tin , andro g en, or s ome other a ccessory factor 

to pr odu ce the fu ll development o f acini a nd alve olar 
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lobules in the breas t; and d iscrepencie s in the 

results OQta i ned wi t h estrog en a lo ne may d epend upon 

the pres ence or absenc e o f the access ory factor, 

whe t her derived f rom the g onad , adrenal , or elsewhere ." 

L yons and McGi n t y (19) demonstra t ed a gr eater growth 

o f mammar y tis sue in i mma t ure ma le r abbit s by u sing 

a combina tion of p rogesterone and e strogen t han they 

wer e abl e to ob tain using estrogen alone . They no ted 

that there was an op t i mum dos e of progesterone above 

~h ich i nhi bit ion of estrogen ic a ctiv it y occur s . 

Selye (38 ) suggests that there is an i ndirect a ction 

of estr og en, and t ha t its effect is med i ated t hroug h 

the anterior lobe o f the p ituita r y , which , in respons e 

to the incr eased leve ls o f estrogen p roduc e s a mama-

g e n ie hor mone. The mamo6 en ic hormone t hen is resp o n -

sible f or deve lopmen t o f the mammary g l and . He bases 

t h is hyp othe sis o n h is own work a nd the work o f 

o thers su c h as ~ ome z and Turner (5 , o , 7 , and 8 ) who 

have experimented wi th hypophy sec tomized animals . 

It has b ee n n ot ed i n these animals that whereas 

estrogen ordinarily cause s mammary hypertrophy , 

estrogen adm i n i strat ion after hypophysec tomy fails 

to pr o duce any increase i n the mammar y g land size. 
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It was also noted that a fter hypophysectomy the 

administration of both p it uitary extract and 

estrogen causes mammary hypertrophy . It is neces -

sary that the pit u itary extract be given early in 

the post-operative period if mammary growth is to 

be ac h ieved. Gome z et a l (7) experimented with 

hypo~hysectomized guinea p i g s who were treated 

with pituitary ex t ract f rom rats which had been 

previously treated with large doses of theelin. 

In these cases the g uin e a pigs had hyp ertrophy of 

the ir mammary tis s ue, wh ereas in controls treated 

with pituitary ex t ract f rom normal r a ts there was 

no such growth. thers have failed to reproduce 

his results. (1) In another publication Gomez and 

Turner (6) sugg es t that the failure of hypophy­

sectomized animals to respond to estrogen may 

r e flect a deficien cy of other hormones such as the 

adrenocorti coids , thyroid, and the general growth 

factor of the pituitary rather than a spec i f ic 

mamogenic hormone. This vie w has been supported 

by several other 4orkers . (1, 37, 39) Ingleby (14) 

studied h uman brea sts b y a serial section technique 

a n d found t hat prior to the menarche in pubertal 
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g irls when presumably the chief sex hormonal 

influence would be estrogenic, and in ad ults during 

the estrogenic pha se of the ovarian cycle there is 

a growth of the ductal tissue. By a process of 

proliferation of certai 

elongation of the ducts. 

cells outward there is 

The onset of menses 

indicates prog esterone stimulation from leutean 

follicle formation . I ng leby found that with the 

onset of menses and in the progesterone phase of 

t he ovarian cycl e there was acinar d evelop ment and 

lubule formation. In b oth animal experiments and 

in the human most workers h av e found that estrog en 

causes elong ation of the ducts and b reast enlar g e­

ment, and that pr oges t er one c auses acinar and 

lobular formation. Most writers who have worked 

with the t wo hor mones have concluded tha t there is 

grea t e r hyper trop hy of the mammary g l and with a 

p roperly balanced combina tion of estrog en and 

prog esterone than ther e is with estrogen al one. 

In an attempt to disprove the 11 mamog en 11 theory 

several workers have applied estrogen ointmen t 

d i r ectly to the b r eas t and h ave fo und tha t it 

c auses an incr eas e in b reast size. (39) Ma c Bryde 
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( 2 0) presented a study i n which he wor ked wi th 

three hypo g onadal women who l acked mammar y develop­

men t. He first tr eated them with 150,000 to 35 0,000 

r. u. of estradiol benzoate weekly by sub cutane ous 

injec ti on and n ot ed ac tive mammary growth whereas 

t here had been no p reviously visible or palpable 

b r eas t tis sue. Af ter cessation of tr ea t men t there 

was r e 6ress ion to app ro x i ma tely the previous 

condition. Corpu s lute um extract wa s tried with no 

e ffe ct. ,V hen 1 I . U . prog esteron e wa s comb ined 

with 2 0,000 to 50 , 000 I . U . estrogen daily he noted 

a greater b reast gro wt h t h an p reviously when 

estrogen h a d been used a lone . He a lso noted tha t 

t he r e gression f o l lowing omission of trea t ment was 

less r ap id af ter the combination of hor mones than 

wi th estrog en alo n e. He also used local i nun ction 

with an ointment p repared using anhydrous wool fat 

and petrolatum wi th 5,0 0 0 r. u . estradiol b enz oa te 

per gr a m. This ointment was appli ed over an area 

10 c m. i n dia meter with the nipple as the c enter 

u sing 5 gm of the ointment daily. The ointment was 

used unil a tera lly and an ointmen t prepa red similarly 

bu t with out t he e strog e n was used on the other 
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breast as a contro l . He eval uated the effec t by 

using c al ipe r measurements of the horizontal, 

vertical, and depth dime n sions of the breast and 

a reolar measurement. It was fo und tha t asymmetrical 

application o f the estrogen ic ointment c aused 

asymmetric b reas t enlar geme nt i n all three patien ts. 

There is a n i mportan t question that has not 

as yet bee n answered comp l e tely. Na mely, wh a t 

differences exist, i f a n y a r e pr esent, between the 

ef f ect o f e s troge on t h e g enetic female brea st 

and that o f the ge net ic male . It is sugg e s ted, 

however, by sever a l wri ter s tha t there is a dis-

tinct d i f ference f res p onse. Sann er h as said, (35) 

"S ex is g enetical l y de t ermined, (therefore) the 

behavior 6 f each b ody c e ll is co nditioned by the 

sex of the individ ual, nd therefore a grea ter 

gro wt h r esponse t o estroge n oc c urs in y ou ng fe ma les, 

t h o u~h a de gree o f e n l arg e ment o f the ma le brea st 

ma y b e obtained under e xperimental condi tions ." 

Gynecomast i a has b een observed in other wise normal 

males f rom skin c ontami nation i n stilbes terol 

worker s . (2) In t he se pati e n ts b r eas t developmen t 

res embled that se en in adolescent g irls. 

-14-
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sta t ed , " Gyne c omas tia ma y d evelop in c a stra ted , 

more easily, or i n non- ca stra ted men ( with estrogen 

admini s t ra tion), i n the latt er due to suppr ession 

of the p it uita ry g onad o t ropic activity." In 

speak ing of hor mona l therapy f or the int ers e x 

patient Wilkins ( 4 1) sta t e d, "It mu s t be reme m­

b er ed ••.....• t ha t t he i n terse xuality ma y involve 

the ma lene ss or f e ma lene ss o f the end organs and 

determine the n a t ure o f the r e s p onse to hormonal 

st imula tion." 

Cas e Summary: W. B. a 5 e 17 

Th is 17 yea r ol d white " 5 irl" ent ere d UNH 

6-1 2- 57 be c a u s e o f ques tion as to tru e sex. At 

b irth t h is pa ti en t was t h o ught to b e fe male. 

There wa s no en l a r gemen t of the clitoris, a nd the 

l a bia appe a red to b e n orma l. The p a tient a l wa ys 

had a hus k y voice a nd seeme d to pref er ma sculine 

s p orts, b ut p a rticipat e d very littl e be c a us e she 

a s q uit e thi n . At age 8 or 9 year s a l ump had 

a p pear ed in t h e r i ght groin which wa s t h ou ght to 

be a hernia. It wa s e xc is e d and repaired at 

tha t time b y t h e famil y physicia n a n d no rep ort 

wa s ma de to the parent s as to the tissue diag nosis. 
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Aft er this h er voice gradually deepened , she 

began to deve lop mas c ul ine type mus cula ture, a nd 

the clitoris began to enlarge . At age 1 3 years 

an other lump appear e d in the le f t groin and per-

sist e d to the da te o f admission. She h a d no 

h istor y of menses or of breas t e n l a r g ement. Pas t 

h istory and systemic r ev i e w were n o n contrib utory . 

Family h i st or y revealed that she h ad a sister who 

had n o uterus since b i r th. Sh e a lso had three 

b ro thers and another s ist er who were all n or mal. 

Phys ical examination revealed a ~ell 

nourished and well developed whi te g irl with a 

deep mascul in e v oice and a mascul i ne phys i q ue 

wi t h well developed musc les. Her he i ~ht was 

5 1 6½11 and h er \/e ight was 144 p o unds. She had a 

female t ype o f t~ ir d i stribution and the skin 

was o f nor ma l appearance . The t h yroid was not 

pa l pable. The b reasts were small and atrophic 

res embling thos e o f an e a rly p uber t al fe male. 

The heart and l un g s wer e within normal limits. 

The abdomen wa s flat and mu scu l a r. There was an 

appendectomy and a right inguinal scar . The 
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liver tip was palpable on d eep inspiration but 

no other mass e s were p a lpa ble. There was a mas s 

1 x 1.5 inches in the left inguinal canal which 

coul d be brought d o wn into the left labia majora. 

Labia minora were appa rently absent . The 

clitoris was enlarged to about 2 inches in leng th 

and re sembled a s mall penis. The vaginal orifice 

was quite small and a b out 2 cm. in depth. Ne ither 

uterus or prosta te were palpable on rectal exam­

ination, bu t there was a sense o f fullness in the 

cul-de-sac and palpa ble line in the midline 

anteriorl y in t he r ectum . 

Laborator y studi e s: 6-12-57 

was within norma l limi t s : 6-13-57 

Chest x-ray 

CBC Hgb 15. 3 , 

Wbc 11,900 with seg 57 , staff 8 , eos 2 , lympho 28, 

mon os 5; bSR-2; PCV-48 ; s erology - n e 5ative; 

urinary 17 - ketost e r i ods 29.5 mgm/24 hr., 

urina ry 17 - h y droxys teri ods 15.5 mgm/24 hr. 

6-1 4 -57 -- urina ry 17 ketosteroids 32. 8 mgm/24 hrro 

urinary 17 ~ hydroxyster oids lo.J mgm/24 hr.; 

6-19-57 urinalysis - straw, cleary s p . g . 1.006, 

p H 7 .5, Wbc 1-2 , alb umin n e ga tive, sugar ne gat ive, 

ace tone neg ative; 6-24-57 I VP and KUB within 
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n or ma l l i mits , CBC - Hgb 13 . 4 , 1vb c 10, 4 0 0 with 

seg 63 , s t aff 1 0, l ympho 1 6 , e o s 4, mo n os 7; 

7 - 31-57 -- urina lysi s - straw, s li g h tl y clo udy , 

sp . g . 1.01 9 , H 4 .5 , a lbumin s lig h t t r ace , sugar 

neg ativ e , ace t one negat i ve , Wbc 8 -10, casts -

occas io n a l fin e , moder ate mu c ous t hreads. 

Ho sp i tal c o urse: Bl o od s mear exa mi n a tion 

o n 6- 19 - 57 was n o t co n clu s i ve , b u t was su~ges tive 

o f ma l e t ype c e l l chroma t in . P sych i a tr i c evalu -

a tion was obta i ned whi c h i n d i ca t ed tha t the 

pat i en t f itt ed the f e ma l e psy c h o-s ex ua l pa tt er n . 

Cyst o sc opy a nd e nd o scop y showed a n orma l ur e thr a 

a nd b l add er. On 7-1 6-57 after c a r efu l eva lua tion 

the pa ti en t wa s t aken t o t he ope r a ti ng room wh ere 

t he mas s was removed f rom t he lef t groin and a 

h e r n i a wa s r epa i r ed , t he pha llus wa s exci sed , 

and an a r t i f i cia l vagin a wa s construc t ed us i n g a 

s p lit t h i c k nes s s k i n gr a f t f rom t he t h i g h. On 

8 - 3- 57 t he pat i en t was d ismi ssed on stilbest e ro l 

1 mg m da il y i n an a t temp t to pr oduce b reas t 

d e v e lopme n t. F oll ow up p h o t ographs t aken a f t e r 

t herapy s h o w mod era t e b r eas t e n l a r g e men t. 

- 18 -



Fig. l: W.B. before 

therepy 

Fig. 2: W.B. after therapy 

with stilbesterol 1 mgm. daily 

Male pseudohermaphroditism in which the ex­

ternal 6enitalia at birth resemble the female type, 

and which at adolesence undergo masculinization 

present a problem of therapy. Psychologically it 

is unwise to attempt to change sex identity in an 

individual after the age of two and one-half years, 

yet there is psychological trauma because of the 

difference between secondary sex characteristics 

and sex identity. A case has been presented in 

which gonadectomy, phallusectomy, and artificial 

vaginal construction were performed after which the 

patient was placed on stilbesterol therapy of 1 mgm 

daily with a moder· te increase in size of the breasts. 

This seems to be a rational form of treatment in such 



ca s es . It is p o s sib le , h o wever, as sugges ted b y 

several wor ke r s t hat slig htly more gratifying results 

mi g ht be ob tained with a comb ina tion of estrogen and 

p roges terone the r apy. 
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