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FOREWDRD

So far as I am anare thes is the only book o monograph that has ever been
wotten on gyiacomastia, and this §s surpretng for it is 2 condition which often
“stumps " the eimean There §» for mstance consderable disagreement betseeen
prediatricans, endocnnologssts, phy sicans and surgeons concemning the management
of puberty gynacomastia Wil 1t dpappear spontancously ; how embamassing is
1t to the adolescent boy , how neatly can the surgeon deal with i€ 7 The assocation
betseen pynacomasta and Khnefelter's syndrome 15 of considesable mterest, for
hyperplasia of the Leydig cells 35 o chasactenstic feature  Is the gynacomastia
due to cestrogen and s the cestrogen produced by these cefls 7 Perhaps it is in
the aduit, how ever, that gynacomasts is especially puzzling  So oftens it 15 difficutt
1o explain the cause and to predict the prognosis It 1s an this type of case that
even the expenenced phy sican flovnders and finds umself tempted to give serious
consderation to such ratihes as fernmizing adrenceortical tumauts

Dr Hall has made a valuable contnbution by putting this puzzhing phyweal
signan s trwe perspective His extensive testicnlar apey studies have emphasized
the frequency with which g3 143 45 I by the * Khinelelter ™ pieture
of mierstitial-cell by perplasia and tubular hyalnization

1 had the proud prvalere of watchmg this book grow  For some time 1 had
regarded gynacomastia as an endocnne enigma and f challtenged D Hall to make
a contnbution to ste solubion  He chose the subgeet for his 31 D Thess and 1 was
well aware of the nzh vtandard sequired for the Sy.dney M D 1 have been satinately
concerned with the preparation of many M 1D Theses, mncluding my own but 1 have
niever seen 4 project tackled so thoroughls  He was not content onty to read the
hterature  He established personal contact wath mans of 1t prineipal anthors
No deubt, as tme goes on, the problem of gymecomastia will be completely solved.,
but when 1t 15 T believe this hook will be regarded as one of the major contributsans
to that solution

P M T Dsswor, p¥, srRCE
Jure, 19350






CHAPTER I

DEFINITION

A great deal of confusion evits in the hterature dealing with myniecomastia )
wach of this ean b attributed to the want of a satfactory defimtion of the condation.
Some wrters hate peed difimtions which refer to the external form of the breast,
L .

£ Gynarcomastia mar e dcfined as 3 aties ton of tee raate bre st an whih the gland tends
to awume the sue, shape and sometunes the functivns of the frmae brent (Chratds and

Cutler 8}

Apart from the objection that the sccretion which may sorm tinies e evpressed
from the rupple m cases of gynacomastia has neves been shown to poewess the chemical
and physiclogical prapertrey of nulk, thas defimbion confu-es the appearance of an
otgan {the breast) with the state of a ghind {the mammany gland}

Staceda? as varly as 1803, clammed that the elymology of the word gynrcemastia
only permitted 1ts u-e to describe the external form and volume of the breast, and,
furthermote, that the histology of the breast 1 cases of gynecomasua differed
consderably from that of the functional breasts of women

On the other hand, Karwner? hay reeently proposed an extended definition of the
word gy reecomastia, m svhich he inclides a detarled desenption of the wsuat tustolomecal
changes seent m the conditon

Gynreomastn n an edlarz ment of the mmmars wand or glands of male due to
probferatien of connectine tne dene 1w the goncral stroma and nften fooweh arraszed @

ponductat regqons thzeaber with sanably dearees of T longat 2

of ducts or of alf three without turmaton of acnr accrmpanied s perutuctal or more wile-

spread snfiltsation of lymphocites plasma cells lar monomiedear cells amd sxcasonally
or polymory ar cclls of hoth  smrtion 1 frequentl present

m ducts may be discharged spontareoush o manualls exproseed hut rarely of ever st

true colosgrum or mitk Ttas defimtion excludes proudasy arcomastia duc 1o the deposition
of fat ; the mammar fegos as woll & suppucatne or other eventiats nflammatort
processes granalomatous lewons and ucoplasms tither bessin or maliznant

The principat objections to ths definstion are that € 1 vers cumbersome and
that 1t can only be used after ha-tologieal studs af the breast  The same objections
apply to the mont recent defimbion of gysitcomastia namely that of Wheeler and his
colleagues *

Webster® has suggested 2 tauch simpler definition * (oymacomastia 3s a term
apphed to enlargement of the breast i males *

The Conese Oxford Dictionary defines the word hreast as  the milk-secreting
organ in wamen ot the corresponding rudiment o men © Tlus allows one to speak
of ™ abreast ™ 1 normat men, maplying the evistcnee of a rudunentary organ and not
werefy denoting an area of the hodv as 1 the purelv hterary use of this word
Enlargernent of such an organ could be judged i three wavs (1) By comparison
with the oppostte breast nhere the conditton ts untlateral, (1) by compart-on with
the previous dimensions of the breast, and {ug) by comparton with the breasts of
normal men

However, one 1 generally concerned wath ent: of the i
of the male breast, as disttnct from the deposition of fat 1n the breast or the occt;rrence
of neoplastic and mBammatory swellings  This objection conld be ehmunated by
spealang of true and fahe gynacomastia  Alernativelt the word gyncotnastia
could be reserved for enlargernent of the glandular tssse  The following definition
15 therefore suggested  Gynxcomasta s a term apphed to enlargement of the breast
m males due to serease in the glandulas component of the organ




PREFACE

Tits book was wntten on the basis of a thesis prepared at Guy's Hospital
between 1032 and 1055 The patsents whose chmcal histones form the subject
matter of the teat belong to two semes, 85 men were studied at Guy’s Hosprtal
and a second sertes of 25 pahients have been exammed at Sydney Hospital 1 am
greatly mdebted ta the numerous physicians and surgeons who bave <o generousty
provided chimcal and laboratory data concermng thewr panents and, in some cases,
histological preparations  Speaal thauks are due to Dr Fuller Albnight, who
provided extenstve data toncerming two patients, to Ir W Q Nekan, uhose
assistance m the interpretation of some of the more difficult testicular biopsies and
whose generows encouragement have proved mvaluable, and to Dr Charles W
{harny, of Philadelphia, who vety kmdly provided a series of testicular bopsies
of normal bay s, without swhich it would have been impossible to discuss the microscopic
appearance of the testts in adolescent patients Dr Gordon Thomas, of Guy's
Hospatal, was entsrely responsible for the photomscrographs, and for this exacting
and time-consumung labour 1 wish to express my narmest thanks  The Departments
of Medeal FHustration at Guy’s Hosptal and Sydney Hospitat have kindly provided
phatographs of patients and biopsies D R A "Melick has read the tevt m sts
v annus stages and hds provided stumolating erticism, wnch T gratefully acknau ledge

Witheut the encouragement and assistance of Dr P M F Bishop ths book
would never have been wrstten, and for his gusdance and mspiration 1 am sincesely
grateful My task has been facihitated throughout by the Joval and friendly support
of the publishers

Prrrr FoHun

Macquane Street,
Sydney,
Oclober, 1958



CHAPTER 11

BISTORY

Gynacomastia, when well developed, 15 such an arresting phenomenan that it
not mﬁy excites medical fnterest but arouses the curiosity of the layman  Referenee
is mads to the condition i numerous myths and folk lores, in which it 13 of ton regarded
as & pumshment sent by the gods  Herodotus) who lived dunng the fifth and snth
conturies B C., gave ene of the first descrptions of gynecomastia, o conditton which
he encountered among the Sexthmns, who were considered an efferunate tare.
Hapy 1 . amony the same race, but he regarded the
condition as a detase of equutation, resulting from exeessne horse nding I support
of this vien he pomied to the absence of gynacomastia among the lower elasees,
who nere too poor 1o buy herses

Arsstotle? mentioned gynavcomastia mn hes fustory of ammabs  He described
the secretion of ' mitk " which could be espressed from the breast and clasmed to
have seen several cases hrmself  He further stated that when the priests enquired
of the God of Lemnos as to the sgmificance of gynacomastia, they learnt that it was
an ominous sign 4 The teachings of Amntotle were widely dusemmnated uatil the
time of Galen, who mnented the vord gynacemastiz, which he defined as “'an
unnatural increase 10 the constituent fat of the breasts of men™  Galens ® also
weote about erlargement of the glandular part of the male breast, a condihon which
ke @id pot call gynecomastia  He attobuted a fae-reacing sigmficance to such
enlargement

Tt nas an orthodox helief among the anctents that both sexes had “sced ™, bt
Galen was the hrst Yo suggest that the sced nas the <ame e the twa seves, bemg
expelled i men and retamed m women  He regardend gy axcomastia* as bong the
Tesult of retendson of femumang seed  He appears to hare sven gynorcomastia
associated with hvpogonadism and falure of cpaculation  These views of Galen
concermng <ex differentiation remamed m the latrratore for contunes

The first surviving chrcal description of gynecemastia was that of Paalas
Aigineta,’ the last great Byzantme phvsiaan, who bved at the end of the siath and
beginning af the serenth centwry 40

45 at the season of puberty the breasts of featalis vwell up 50 10 like manter thowe of
males a0 swell 1o a certath extent  but for the wmost part they subscde axamn  Rut n
some casms howeder houmg paquired 2 brgusm, they #p On menaumy owing 19 the
formation of fat brlow

Tins description of the normal breast development of boys at puborty was
overloohed until recent years, when it becare apparent that some degree af transent
breast development 15 ‘past of 2 novmal male puberty {Chapter VI . Egineta
£00s on 10 advise surgical treatment 1n those patients m whom the condition persists
" Wherefore as this deformaty has the reproach of eflemuracy st 1s proper to operate
upon 1t ¥ He gives a beauttiul and conaise description of the operation

The remarks of Paulus Bgineta passed almast word for word 1

nto the wntings
of Arabie ang Moonsh authors vhose works were read throughout Euro s th
Mddle Ages 3 pe durting the

* The word gy necomasbia 35 here used as defintd m this book, nat ay defined by Gaten.



8 GYNECOMASTIA

Sometimes enlargement due to the deposition i
from gymestamastn gGenem""  to the depositior ‘of fat is. dxfﬁgulg to distingmsh
even 1n the presence of fat '
1n this way, mclude pain and

of the arecle  When secret

glandular enlargement is present Fmally, when fat 15 deposited m the region of
the breasts, 1t is usually aremmnamnd b —Zlmgi 105 ek requires treatment
by restriction of food i I oeen lost, the glandular
component of the breas 1 . v . JJecasionally this form of
treatment 1s a necessar .

This defimition 15 short and simple and avoids all controversial issues In
addition 1t enables the term gynzcomastia to be used after a simple clinical examina-
tion At the same time 1t does not prevent pathologists from using the term,
especially since the morbid histology mn cases of gynecomastia 1s essentially the
same], no matter what has cansed the condition to develop {see page 22)

o P - | . ! i . .
be di - . . ' A o, Pt .
thrs . » o ‘ . .
chmicahy at Guy s Hospital, 27 were submitted to operation, and 1n every imstance
macroscopic and microscopic evidence of glandular hypertrophy was found  Peters
and his colleagues® also found a very high degree of accuracy in the diagnosis of
cases of gynzcomastia as revealed by specimens removed at operation It would
therefore seem that clinical exammation is sufficzently accurate to justify the simple
definition already given

Defined 1n this way, gynecomastia 1s not a disease, but a symptom or sign,
the causes of which vary from a transient mantfestation of puberty to a major
disturbance of the general health

The hustological charactenstics of gynecomastia are discussed 1 a later chapter
{page 22) Here 1t may be pomted out that the exhaustive studies of Menville®
and Karsner® have done much to justify the stmple definition to be nsed throughout
this book, 1n so far as these authors have shown that certamn histological features
mvanably accompany enlargement of the gland, while other features are less constant
in their appearance It has never been shown, however, that a particular hustological
i o I3 T e1s therefore

comphcated

The words gynzcomastism, gyn®comasty and gynecomazia (gynacomasia)
are sometimes used 1nstead of g 12 Gy 15 1ty seen
m the Amencan literature, and 15 an attempt to anghicize the Greek word, but 1t is
not euphontous Gynecomasty 15 seldom used, and 1s neither Greek nor Englsh.
Gynzcomazia 15 derived from the Greek word mazos, which 1s confined to the Tonic
dialect, and 15 therefore not suited to the medical vocabulary It 15 not true, 2s
some have saxd, that mazos refers to the male breast and mastos to the female
(Liddell and Scott?) Gynecomastia 1s clearly, thercfore, the word of choice, since
1t 15 both correct and orthodox

REFERENCES
1Cnsattz G L, and CuTLER, N (1931),  Tumours of the Breast ", Amnold, London
1Srieps H (1805) Betr Kim Chir. 'ty 170
sRarsver H T (1946), " Gynecomastw ™, Am J Path, 2z 235
\Wepster GV (1044), ' Gynecomastia m the Navy *, M Surgeon, 95 375
tPerrws J H SiERAR W K_and Daus N (10s5) * Famhal Gynecomastia Associated with
- ST ity L Ciiw Tndocrnol s
v Arch” Swrg, 26 1054
Oxtord

I T,and Curfis, A C (1954), * Gynecomastia A
Review and an Analssts of 160 Lases ™, dun Int Med. 40 985
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CHAPTER 11T

RELEVANT LITERATURE

Since 1930, 3 number of gapers kave appeared on the subject of gynxcomastia
Thew contnbutions form the basis of present-day howledae of the subjuct and are
therefaee separated from the works of pundy hastorical interest revicsed in the fast
chapter  These papers deal with the subpet as o whole, as oppoed 10 3
number of papers to be reviened 10 Jater chapters which treat only speaal aspuets
of genxcomastia

tn 1930 Knse! publishied an important paper on the subject of gynatomastixg
he gave an exhawstive veview of the previous hiterature from which he gathered

conceming 200 examplhes of the cond Kras atressedd the tmportance
of diunguehnz mynecomastia from enlargement of the breast due to the
accumotatian of fat and to the prewence of tumaoun, and ala from what he catled
“ mastitis adotescentium ” In ordur ta exelude thewe conditions by dhfinttion,
Kres detined gynecomastiz m the folfowing tetms

1@ enlirgement of ofte ar both make breasts scwrmag at ans a.e and broushy about
b B gerplasz of the glandular parton of the breast alons o hyperplava of glasdular and
mu e Hhal e cominand

Thas definstion formed a wseful bass for the author’s analsais of the caves taken
from the tsyarre  This was the fird paper to siress the importance of htolomeal
changes 1 the breast

In discu~aag the atwofogy of gynwcomastia, Kriss began by consitlening ~uch
factors as senunl continende {takmng us back to Galen’s wdea of retaned soedl, trauma
and local prewsure He then digressed snto a discusmton of the two theones of the
determisation of sex whieh were widely held at the nme nameh {3} the Herbt-
Sresnach theony, which attnbuted every aspect of ses (pramany as vell as ~econdary
sexual characteristics) to the action of hotitones , and (s} Hallian's theary that <ex
15 genetically determuned

Rns accepted the second theory which was hardly surprng because Halan
was tus el Krnss endeavoured to support Halban's theory by bss onn viens on
the whiolngs of gynmcomastia These sheenations are mterestmg m s1ew of rocent
studies which pomt to distarbances m sex differentaation s a factar in the ®tsolagy
af certasn types of gywecomastia (page 98}

Krias stated that castration of male amimals fhd not produce breast deselopment,
and from this he concluded that the testes plaved o smportant part n the zbology
of gypacomastia

In 1933 Menvilie® pubhshed a paper on ginecomasta which summarzed the
literatare up to that year  The chief value of Menwilfe’s paper lies 1 1tn splenchd
aceount of the histology of the breast m gynecomastia The author shoned that
smerease i stroma as well as in parenchyma was ween su all cases of gynacomastia
Menville vhowed that the histological changes scen 1n g8 necomastia resemble those
of Shrordenoma of the female breast  He forther pomnted out that there was no
virtue 1 describing fibroadenoma of the male breast which he ~howed was merelt a
further extension of the usual changes found i g, necanustia and was seen 1 fong-
standing cases By his thorough and screntific approach to the histology of the
breast m gymecomastia, Menwille ent short the use of numerous terms and classe
fications which threatened 1o reduce the subject to a state of confusion
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During and after the Renansance, gynxcomastia reccived the passing mention
afforded to a medical curiosity. For esample, in 1669 Charleton? described an
interesting case of gynzcomastia with sceretion from the nipples :

Vidi entm Januse Antonin Benzion ex oppido Portus Manricus, anniom agentems XXXt ;
patlidum barba vava, pragws habitu e cuins mawilly lactss fantun profiuebat, ut tnfantn fermi
lactan potitisset, ne solum efiluebat, \d tmpulsi ferebatur  Males di evat, et non lenia fofi sits
passus 1ncommnda

- ’ oo ‘o TP Ty 1Bg4, used gynecomastia

was due to the expression
e puerpenum

Duning the next 150 years little appears to have been written an the subject of
gynacomastia  For example, a book on diseases af the breast, written by Velpeau,™®
appeared 1n Pans in 1854, during the last half of the nineteenth century this became
a standard textbook on the subject  Velpeau does not mention the word gynmco-
mastia and devotes only a few pages to diseases of the male breast. However,
1848 von Basedow?® mentioned gynecomastia i descnibing the disease which bears
his name He referred to the case of a man suffering from a severe degree of
thyrotovicows who showed gynzcomastia, while women smtlarly affected showed
atrophy of the breasts

In the first volumes of Annals of Surgery, Jonathan Hutcheson® published three
papers reporting cases of gynecomastta  One patient was a boy whose mother
suffered from acromegaly

In more recent times (1925) Corda'® pointed out that testicular atrophy was
scen m some cases of cirrhosis of the Iiver, and m the followmng year Silvestrinit*
drew attention to an observation he had first made m 1904, narmely, that gy wecomastia
Is sometimes scen In patsents suffering from cirrhosis of the hver The triad of
crrhoss, testicnlar atrophy and gynmcomastia 15 sometimes referred to as the
Silvestnni-Corda syndrome  Silvestrim was of the optmon that currhosts preduced
an “ endocrine 1mbalance ” which 1n tarn caused gynecomastia ' Periurbamenio
dell’” eqriltbrio ormontco che mantiene 1 carratiice sesuale "'t

REFERENCES
1HEropoTey (1870} Hit 15 7 1oy 126 Fd de H Stern, Berhn
# HIprOCRATES (1500) * Treatisc on \ir Water and Places ' pp roo 335 are
3 \RiSTOTLE (1542) * Histary of \nmals , Calvarny Lib HI Chap XX Parn
4 AmstoTiE | Hptory of \mmals ', George and Bell Book 1IL Chap AVI Cresswell Oxford
5GaLrN  De Semine Lib

1
SGaLks Lo Medue  Lib v !
7 JerniTa (19401 The S von Books of Paulus Twcneta Vol 11 Book VI, scction NLVIL

and Vol 11 Book I Sectien NLVI Sydenham Socicty, London
Sy on BuseDow K A (18NS Die Olotzangen Wekuseht ] il ges Helk 49 709
SHoTeHESON ] (1%01 1592) ' Gyatcomazta_and Other Abcrrations in the Iyovelopment of
5 frch Surg foud 3 327 4 7o (tsaz) 5
2 CorpA L (1025) ' Gynicomastia  Vuieria Med § 1007
MG ESTRING R (1926)  Gynxcomasta  Riforma Med 142
1 gaRLETON, W (100g)  (Lian Anem [ verst 3 London
ByepEst A (1¥5g) ) Treatse on the Discascs of the Hreast Pans

701

- N Magrtous m hs 3end year,
much mlk flowed forth that

wrted ot He had been a

© whole of hrs fe

¢ Dreeurbiance of the hormenal Balince S i N development



REtevaNt Literarure 13
relevant hierature mn the hght of his own obsersations, citing relesant experimental
evidence and suggesting a posible mechanive for exch group of cases of gynacomastia.
However, this segregation of different groups of pagients with gynacomastia was not
carried to the fullest posuble extent, and the author sometimes discusses g1 nico-
mastiz as a whole whent would have been more appropnate to deal with the condition
{fromt an xtwological pant of view. For example, Karsner stpdied the age incdence
of gyracomastia by decades, aithough it would be preferable to soy {for example)
those cases asoctated with Iner diwease from thove associated with puberty  Today
more is Anown about the causatite diseases cancerned, and it is usual fo conuder
pynacomastia according to the associated etiological factors,

RLFERENCLS
P Reiss, B (s930) U Gynwcomastia L ek [ Gymak, 13t 503
*3EviLE, §C {1033), “ Gyunecomastia *, Areh, Surg,"26. 1054
*Karssem, 1 T (1930}, " Gynecomastia ™, Am [ Path, 12 235



12 GYNECOMASTIA

Menvifle also gave a careful yeview of the occurrence of gynzcomastia during
the course of a number of endocnne diseases.  After a study of all the recorded
esamples of gynzcomastia associated with testicular eswns, he concluded that any
Qisturbance of the “ endocrine system” could produce gymmcomasta  Unhke
Kriss, Menville saw the umportance of testicular lesions in the xhiology of gynzecos
mastia  Beyond tius, hewever, Menville’s conception of the whiology of the cordition
was lost i speculation on the subsect of sex differentiation He beheved that sex
differenttation was the result of a batance between male and ferale factors, and that
important cavses of gynecomasiie included bisexuality and a lack of " male sesual
infinence ”

It 1s of course true that sex differentiation is the result of competition between
male and female mftuences, but Menville was not m a position to undetrstand the
possible role of these mfluences 1 the mhology of gynecomastia  He farled to state
cleady that gynacomastia can affect young men m whom no other avidence of * lack
of male seatal influente ” evists | Moreover, Menviife was not to know that synthetic
testrogens were soon to be widely nsed i medicine and that gyncomastia could be
mduced 1 normal men by these hormonss, the breast showing histological appearances
wdentical with those wluch he descnbed so carefully as typical of gynecomastia

Karsner? reviened the biterature deabng sith gynecomasha before 1946 In
this paper we enconnter chincal endocnnology as we know 1t teday  The author
found that umlateral gyneomastia was more common than bilateral, and that the
Teft and night breasts were affected with almost equal frequency  The third decads
provnded most of his 280 cases, and the majonty of patients descnbed a gradual
mcerease 1 the size of the breasts dunng a penod of several weeks and therealter no
change One case in ten gave a history of trouma, although thus was sometmes as
long as three years before the onset of gynwcomastia

Karsner gave an excellent account of the histology of the breast in gynxcomastia
he distingutshed between the stroma of collagenous tissue and the periductal connective
tissue, a distinction which e stated was not possible m the normat male breast
The stroma shows great hypertrophy 1n gynecomastia, with fibrablasts and nflam-

matary cells, the whole tissue being laosely arranged as the result of mdema
in discusaing the atiology of gynaecomastia, Karsner made it clear that the
histological changes i the breast were not related to the causal factors iavolved
In other words, the morbid anatomy is essentally the same, no matter wyder what
ances the gy 1 appears  He favoured cxcessive secretson of
@strogen as the fundamental canse of gvnwcomastia and stated that both breasts
were usually enlarged when the condition resulted from some manfest endecnne
disease, although there is often some mequakity in the size of the two breasts  Karsner
pelieved that trawma 13 either comadental or mercl serves o draw attention to an
extsting swelling of the breast, but does not cause gynmeomastia
In addition to these chmeal and histalogical observations Karsper made free
use of the methods of hormone assay 1 current use at the hime
Throughout the folfowiny dicnsyon cmphass 1y fasd oo the smportante of avwar of
hortmanes or thew products  This o with full recogmmion of the sourees of #rror ami the
fact that snch ashavs 0o not secessanly mehcate what happens to the hormones i the tusly
Vet thess avays are the nearest objectne approach to the problfm

This statement gives sume mckcation of the progress made by endocrmelogy W the
thirteen years which separate the papers of Mepville and Karwer Conwstont
with tis enhghtened attitude Rarwner remains cautious m apphing ammal experi-
ments to man  For examnple he was able to ser that, although androgans cause
profiferation of the mammary gland> of experimental ammals, there 1s hittle evidence
1o show that they have the ame effect 1 man \

he problem enabled Karsuer to see that gyaccomastiy atose
{mm’r:‘:\:r;x:‘t;rc:ng? :l?f(t-rcn‘(‘ canses, and these he dealt with 1 turn seviewsng the
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relevant titesature m the light of his oun obwervations, citing relesant eapenimentat
evidence snd sugpeting a possible mechanism for each group of cases of gynacomastia.
Hawever, this segregation of different groups of patients with gynaxcomastia was not
carried to the fullest possible extent, and the author sometimes divcusses gynaco-
mastsa asa whole when it wonld has e been more appropriate to deal nith the condstion
from an wtiologreal point of siew,  For example, Karwner stuched the age incidence
of gynaecomasta by decades, although it wonld be preferable to separate {for example)
those €a~es assoctated with hiver disease from thowe aswociated with puberly  Today
more 15 hnown about the cawsative diveases concerned, and it is usuat to consuder
gynecomastia accarding to the assocated zticlogreal factors

REFERENCES
Russ B (1age) “ Gynrcomastia , drck f Gima%, 131 503
13esviier, 3 °C (1933, " Gynecomasta !, Arck Swp, 26: 105
SKamsver, FE T {ingo), * Cynecomastta ™, dm | Paik, 22 233




CHAPTER IV

CLINICAL AND LABORATORY METHODS IN GYN/ECOMASTIA

CLINICAL METHODS

History
It goes without saying that a thorough history 15 the first requirement for the
mvestigation of a patient suffering from gynecomastra In particular, certamn
pomnts deserve special emphasis .
Gynacomastia —The onset and evolution of breast development, together with
the presence or absence of pain and secretion, are mportant
Puberty —The age of onset of puberty and the timing of the mdiidual events
which go to make up puberty are of special mterest {1e, age at which pubic and
axllary hair appeared, shaving first became necessary, breaking of the vorce, erections
and emussions tirst occurred, etc)
Sexual Function —It 15 necessary to obtamn some measure of sexual function
following the onset of puberty, e g libido, erections, emussions and fertiity
Past Health —Some clue to the cause of gynzcomastia can occasionally be
found 1n the previous medical history. The following conditions are especially
1elevant
(1) Jaundice and hver disease
(2) Mumps
{3) Traumatic lestons of the breasts or testes
(4) Addison’s disease
{5) Thyrotoxicosis
(6) Prostatectomy
(7) Tuberculosis
(8) Syphilis
to) Leprowy
(10} The use of or exposure to the following drugs (1) cestrogens, (1) androgens,
{u1) chortonic gonadotrophm, (iv) deoxycorticosterone or adrenocortzcal
extract, (v) digitals, (v1) decp-ray therapy, (vi) radioactive 1sotopes,
(vin) liver poisons
(x1) Undescended testes .
(12} Malnutntion
Fanuly History —Gynecomastia sometimes appears to run m familes

PrysicaL EXAMINATION

In addition tn the usual physical exammation, certamn pomnts are especially

mmportant
Breasts

1ppearance —The wize shape and symmetry of the breasts are recorded

Nipples —The size, shape, symmetry and presence of pigmentation are noted

Glandular Tissiue —-The presence, extent and tenderness of glandular tissue as
well as evidence of extraneous lumps are important

Fat —The amount and distribution of body fat 1n general and the presence of
fat 1 the vicity of the breasts in particular should be vecorded

Secretion —An attempt can be made to express seeretion from the breast by
rentle mampulation



CuiNicat MrrHODS 15

The size of the breasts is mmportant for purposes of subsequent compari-on.
Most attempts to measure the chest wall have proved frmtless so far as providing a
record of the size of the breasts is concerned (espeenally in dealing with growing boys).

TiGURE 1

‘female breast

A rough measure of the extent of gynacomastia in a

i given individual can be obt:
by means of a photograph  An oblique view of the chest is taken, and this \\0111 2‘;3‘1
for the purpose of ¢ with hotographs to indicate changes m
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the severtty of the condition (Figure 1)  Enlargement of the breasts which is quite
obvious on climcal exammation but which is scarcely evident in an oblique view of the
chest 15 described as bemng of Grade I severity ~Grade 11T includes patients whose
breasts are comparable mn size with those of adolescent girls Grade 1T severtty
refers to those breasts which are obviously enlarged in a photograph of an ablique
view of the chest but which fail to reach the size of those of Grade 11 (Figure 1)
This classification 1s necessanly very crude, but it gives some measure by means of
which one patient can be compared with another,

The exanunation of the breast should be conducted with the patient first lying
down, then standing  Palpation 1s best performed against the contracted pectoral
muscle by askmg the patient to put his hands on his hips. The breasts should be
handled gently because they are freq ly tender. O« lly lymph glands
can be palpated m the awlla m patients suffering from gynxcomastia

The most important disease of the male breast to be distingwished from gynwco-
mastia 15 carcnoma Usual!y th‘xs dlsfmctxon 13 possible on chnical exammation

VU FERFE A NP SO S T S

s ¢ sl ante

Ll g o M PO
sometimes encountered, 7 Tt 7 ! T Y st el e cmm o B
suggestive of mahgnant

concentne in relation tc "

of cases
Body Measurements

The height and weight of patients should be measured ; the height enables the
rate of growth of adolescents to be estimated and by comparison with the span
assists 10 defining eunuchordism {page 18) The span 1s measured from the tip of
one muddle finger to that of the other, with both arms outstretched, The upper
segment of the body (US) 1s measured from vertex to pubic symphyst, and the
lower segment (L S) from the symphy 1s to the floor  When the span excceds the
height by more than two inches, and when the lower segment (L'S) exceeds the
upper (U'S ) by more than one inch m patients over the age of 14 years, i the absence
of arachnodactvly, the stature may be described as eunuchord This conclusion
can be checked by reference to tables m which span, US and LS measurements
are given for vanous herghts, weights and ages®

Gemtal Organs
The genital organs are examined in the usual way  Unfortunately, measurcments
h o e

Secondary Seual Charactenistics

Secondary sexual charactenstics can be exammed and convemently rucorded
as follons

(a) Haw —(1) Head  temporal recession of the har-hne and  baldness
(n} Face <ome estunate of the frequency of shaving and the distribution and texture
of factal hair  (m) Pubes  amount and distnbution  (1v) Ailla  amount and dis-
tribution (v} Body harr  amount and distribution  (v1) Limb harr  amount
and distnibution

(41 Voice Brohen or unbrohen
A rough estimate of the size of the prostate gland can be made by

£) Prostate
' the wize of the normal adult gland

compartson with
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SPECIAL INVESTIGATIONS
Hormone Assays

(a) 17-Ketosteroid Estimation —Throughout lhis"bo?‘k g?‘ﬁmaﬁcn_ 2{__1?:ke't?_-
steroid excretion refers to t
adult men of 4 to 2o mg
from the figures of Robins

(b) Urinary G phins —Urinary g ophins were measured by the
method of Klmefelter, Albright and Grswold,® using immature female mice and
expressing the result in mouse umits In a senies of 100 normal men whose unnary
gonadotrophuns were studied at Guy’s Hospital, the values fell within the normal
range of >06<32 mouse units

e —
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TIGURE 2

The normal adult male testis A specimen obtamed by means of biopsy from a man,

aged 33 years, who complatned of psychogenic 1mpotence {A) Shows normal spermato-

genesis Meiotic figures are seen i spermatocytes and Sertolt cells are seen between the
germmal cells (B} Shows spermatogenests and a nest of Leydig cells

(¢) Uninary (Estrogens —Unless otherwise stated, unnary cestrogens were
measured by a chemical method performed at Umversity College Hospital under the
direction of Dr G I M Swyer The method (a modification of that described by
Brown) 1s described 1 detail by Braunsberg and her colleagues? # #3011 The
range for normal males 1s discussed i Chapter VII

Exanunation of Semen
The chief interest 1n the examination of semen 1n cases of gynzcomastia hes m
the detection of azoospermia i Klnefelter’s syndrome and prepubertal testicular
falure  The volume of the ejaculate and the number of sperms per millilitre are
given, and the motility 15 graded from o to 4 (4 means that more than 80% of sperms
are motile)
B
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Testicular Bropsy
The most satisfactory method of testicular biopsy is that described by Simmonst2
and by Charny *  The most important precaution is to avoid the epldxdyymis which
m most cases 1s not difficult if its presence is kept in mind. The histology’of the
tubules and_their contents is of particular importance in pattents suffering from
gynecomastia  Some q:mntitatlve estimation of the amount of Leydig cell tissue
R i P & i .

method relates the number of Leydig cells to the number of tubules and 15 based
upon counts of the number of these cells related to 100 tubules* The method is
easily mastered, and counts performed on one biopsy by different observers are m
close agreement. It femains, however, to establish the relationship between the
number of Leydig cells and thefr functional capacity.

DEFINITIONS

The three words hypogonadiem, infantilism and eunuchoidism are loosely applied
1n the Iiterature of endocrinology at the present time, and different authors use these
words to denote different entities Thronghout this book these nwords are defined
m the following terms

Hypogonadism may be defined as a condition of failure, partral or complete,
of the endocrine or germunal functions of the gonads, or fallure of both This
definition mmphes that the failure 1s bifateral  In the male, hypogonadism is some-
times referred to as testrcular fatture

The word infantifism, unqualfied, is not used in this book, and sexual infantilism
15 defined as the persistence of the prepubertal condition of the genital organs {other
than the gonads) and the failure of development of secondary sexual characteristics
n adults, An adult will be defined for this purpose as an mdividual over the age of
18 years It should be noticed that sexual infantiltsm defined mn this way takes no
account of stature  The state of the gonads 15 excluded from the definition, because
in cases of sexual mfantilism this may not be that of the normal prepubertal gonad

Eunuchoidism may be defined as a bodily configuration i which, after the age
of 14 years, the span exceeds the height by more than two inches andjor the lower
segment exceeds the upper by more than one inch  The terms *“ span ” and “* upper

segment ** have been defined above (page 16) This defimtion does not take into
) o t - It may be argued that the word

zin of the word bears little relation

the term is frequently applied to

+ gemttal organs will either greatly
restrict the use (and hence the value) of the word or will preclude exact definttion
‘The term ewnuchoidism or eunuchoid stature 1s a useful way of refernng to the
physique of individuals 1n whom growth of the limbs 1s excessive because it has
continued beyond the stage at which the eptphyses fuse in normal indmiduals  This
can aceur m hypogonadism of gonadal or of pituitary ongm  Sometimes such a
stature 15 encountered in individuals with no endocrine abriormalities, e g m cases
of arachnodactyly. Here the context will mdicate the nature of the condition

REFERENCES
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CHAPTER V

THE MALE BREAST

ANATOMY

. Except in obese subjects, the male breast is so poorly developed as to remamn
invisible to inspection of the chest wall, and the only evidence of glandular tissue
conststs of a few minute nodules which can be felt as 1rregularities by the examming
fingers as the areola 1s moved across the chest wall VWhen masses of fat cause the
loose subcutaneous tissue of the chest wall to fill out in imitation of the female breast,
no glandular tissue can be felt beyond the margin of the areola  This accumulation
of fat 15 usually seen 1 the presence of well-marked generalized obesity and 1s seldom
a purely local phenorenon

When the glandular component of the male breast does enlarge, it is separated
from the overlying skin (except in the region of the areola) by a layer of adipose
tissue, as in the female. The mammary tissue, however, is not encapsulated, and
some of this can be felt directly beneath the skin  Even in the presence of consider-
able amounts of fat 1t is generally posstble to feel the glandular component of the breast
when this is enlarged

EMBRYOLOGY

Between the third and fourth months, the basal cells surrounding the primitive
nipple form a senies of down-grot ing sprouts, whtch gradually invade the underlying
tissue and are canalized to form mik channels

In the final stage of embryonic mammary development, the milk ducts form a
series of branching channels with a definite lumen Imed by two or three layers of
cells  The mpple gradually everts as the result of subeprdermal connective tissue
proliferation  The lobular buds, from which clusters of alveoli form (i the female)
after sexual maturity, do not develop until puberty - 2

After birth, epithelial activity continues for a few weeks, and then in the male
PR T T Anrnrdino ¢a Foahre 3 alandular ticane between
rewborn,
. he third
[N ~ath the

P S .
mipple, together with some secretion, 1s said to occur 10 10°% of infants. At this

e[‘;:tih“cl:um with aesquamntlon of iming celis occurs  The lumen of the ducts becomes
closed, and the penductal connective tissue is seen to be hyahmzed These changes
are scen 1n normal infants of either sex

PUBERTY

¢ the time of puberty about 70°, of boys show a palpable button-like node, the

N pubAertYyiu;de br;neath the nlpplco Jung and Shafton* refer to this structure as
the ** subareolar node *  The terms ** puberty mastitis and ** adolescent mastitis

imply something more than physiological activity, and are therefore less desirable
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This anahening of the male breast is seen um‘lcr thc‘r!uuu»cu;}c )to ]Kod\u:%

5 1k after birth  The tubusles difate and increase in length, and
changes fike hote {Um‘“‘ T TRS nevibaatg] tissue becomes mote vascilar,
the ends of the termmal tubules

the ah eoh which later develop
in the female

v e e v

RO

Ticune 3
(M Essential gynacomastia (B) Prepabertal testiculas fadure (C) Klinefelter’s syndrome

Between the ages of 16 and 17 years, mvolutional changes occur which mvalve
collapse of the tubules, condensation of connective tissue and a dimmution m sue
of the epithehal cells  The male breast has now run ats fult hfe span, and gradually
selerosss of the stroma, with obliteration of the ducts and vessels, sets in¥
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THE BREAST IN GYNECOMASTIA

The breast in cases of gynecomastia shows histological evidence of stimulation
and closely resembles the mammary tissue of girls at the time of puberty,

Macroscoric

‘When the breast is removed at operation in cases of gynwecomastia, it resembles
the female breast at puberty in its gross appearance Sometimes it has a firm,
discrete, nodular character, which some observers have called fibroadenoma, on the
grounds that m certam cases the tissue 1s encapsulated 5 This encapsulated form
of the male breast 15 seen 1 those patients in whom gynecomastia has been of long
duration and calls for no spectal terminology , the use of the term fibroadenoma m
this context 1s misleading and superfluous

Microscapic

Briefly, the picture 1s one of growth of mammary ducts and of periductal stroma,
but lobule formation 1s absent ~ Prohferation of duct epithehum occurs together
with some desquamation of cells mnto the lumen Small projections of epithelium
into the lumen may occur, and in some mstances the ducts are dilated and full of
secretion % 6 7

Around the ducts there 15 an mncrease i connecttve tissue, infiltrated by wandering
cells Sometimes the subcutaneous sweat glands undergo hypertrophy The
picture 15 often indistmguishable from the early development of the normal female
breast at puberty ? 5 ¢ Mitoses are sometimes seen 1n the penductal connective
tissue cells, and fymphocytic and plasma cell nfiltration with a few eosinophil cells
may occur in this tissue

Menwilles has followed the changes 1n the microscopic features of gynecomastia
n long-standing cases After one year changes are seen which resemble fibro-
adenomatous hypertrophy 1n women Menville produced convincing evidence that
this appearance 1s a further extension of hyperplasia and not a separate pathological
entity

gushes the stroma from the penductal connective tissue  Lhe stroma ol gyneco-
mastia differs from that of the normal male breast only m amount The peniductal
tissue, however, 1s loosely arranged and 1s mfiltrated wath lymphocytes, plasma cells
and mononuclear cells This distinction 15 not possible m the normal male breast
) o L~ —~ba- of Jayers of cells hmng
netimes seen—either as

he duct or its branched

that the myocpithelal

==~ =T3¢ within the

» are sumulated

mastia may be

3 extensive that they push their way into the lumina of the ducts

AN observers seem to agre ' -t - emacnanan the
female breast do not appear  *
namely, neonatal g]ynmcon:gxtsn e Nrtehes s " :
ce considerable quantittes of © witches m! U seue v wun s oy - s B
&r::: that alveol: areqprcsent, because gynecomastia occurrng at pubcr!}’nlzls'n 2(0
associated with some secretion, but acini are not to be found histologica _\. {l’
far there have been few reports of the microscopic appearance of the breast 1n nLlrmal_a.
gynwcomastia, but n general they are sad to resemble mumature lactatmg glands
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Although differences 1n microscopic features are noticed between one case and
another, and even within one specimen, these differences are of minor importance.
As yet there is no_evidence to show that histological diff are consistentl
associated with diffetent causal factors. Furthermore, elaborate classifications of
histological features of the breast in gy ia have not d our under-
standing of the wtiology or pathogenesis of the condition and are best avoided,
because they are tedious and confusing. In the pages which follow, reference will
be made to the typical microscopic appearance of the breast in gynecomastia.
This should be tahen to mean that the changes already described are present—ie.
(a) increase in length and branching of ducts ; (#) epithelial hyperplasia : {¢} increase
in stroma and n periductal connective tissue; and {d) invasion of the stroma by
inflammatory cells.

These figures serve to emphasize the fact that the appearances are not specific for
any one type of gynecomastia

THE ACTION OF HORMOXNES ON THE BREAST
Until more 15 known of the endocrine control of mammary function in man
under normal conditions, our knowledge of this subject will be based upon conclustons
drawn from experiments i which individual hormones are administered to ammals
and the response of the breast is studied. Some of these experiments are relevant
to the ®tiology of gynecomastia.

(ESTROGENS
The action of eestrogens upon the breast varies from species to species. The
chief difference lies 1n the capacity of these hormones to mnduce alveolar development
Three types of resp to are d in ammals® 1% 11 (j) that n

dog) )
Man appears to belong to the first group, although detailed studies have not been
undertaken

T

wman AnAd masbain antmaals medeesoo oo 3 e - -

{c} Penductal connective tissue increases, becomes more vascular, and is mvaded
by lymphocytes and polymorpt lear cells  {d) Lobule formation does not occur,
although sometimes the ends of the ducts become dilated, forming the so-called
lobule buds

These changes are reflected by an increase 1n the overall size of the breasts.

The breasts may be stimulated in this way both in man and animals by natural
and synthetic cestrogens, which appear to produce the same effects both by local
munction and by oral admunistration. In the case of locally applied ointments
one breast alone 15 affected, unless the ontment is very strong and is apphed
frequently, i which case both breasts enl P ly because i
h x has been ab: mto the blood: to affect the other breast 12

n certain species very large doses of eestrogen appear to stimulate the devel
ment of alveol 1t is generally beheved that alveohliaxl:ethe breasts of women do 23;
owe thewr formation to cestrogens
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THE BREAST IN GYN/ECOMASTIA

The breast in cases of gynecomastia shows histological evidence of stimulation
and closely resembles the mammary tissue of girls at the time of puberty,

Macroscoric

When the breast is removed at operation in cases of gynzcomastia, 1t resembles
the female breast at puberty in 1ts gross appearance. Sometimes it has a firm
discrete, nodular character, which some observers have called fibroadenoma, on the
grounds that in certain cases the tissue is psulated 3 This lated form
of the male breast 15 seen in those patients in whom gynecomastia has been of long
duration and calls for no special termimology , the use of the term fibroadenoma 1n
this context is misleading and superfluous

Microscoric

Briefly, the picture 15 one of growth of mammary ducts and of periductal stroma,

but lobule formation is absent. Prolferation of duct epithelium occurs together
with some desquamation of cells into the lumen, Small projections of epithellum
into the lumen may occur, and in some nstances the ducts are dilated and full of
secretion % %7

cells
breas N ) -

tissue cells, and [ymphocytic and plasma cell infiltration with a few eosmnophl cells
may oceur in this tissue.

Menwville® has followed the changes 1n the microscopic features of gynazcomastia
in long-standing cases After one year changes are seen which resemble fibro-
adenomatous hypertrophy 1n women Menwville produced convincing evidence that
this appearance 1s a further extension of hyperplasta and not a separate pathological
entity
Karsner® pointed out that too little attention 15 generally given to the alterations
of the stroma  In fact, the enlargeme  ~ ° ‘ STt s es hen@ e e
to proliferation of connective tissue ,
as a rule, contnbute very much to tt
guishes the stroma from’the penductal connective tissue  The stroma of gynaco-
mastia differs from that of the normal male breast only m amount  The penductal
tissue, however, 15 loosely arranged and 1s nfiltrated with lymphocytes, plasma cells
and mononuclear cells This distinction 13 not posstble 1 the normal male breast

Epitheltal hyperplasia leads to an increase i the number of layers of cells ming
the duets up to five or six deep  Budding of the ducts 15 sometimes seen—either as
narrow branching structures or as sphencal projections from the duct or 1ts branched

prolongatons (Figure 3)  Karnauchow# has recently shown that the myoepithelial
. : ‘ T M, lte within the

- are stimulated
mastia may be

so extensive that they push their way 1010 Lue withihia vt we uuses

All observers seem to agre M <=~ == the
fernale breast do not appear n—
) o nay
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cause gvnxcomastra occurring at puberty may be
put acm are not to be found histologically * So
{ the microscopic appearance of the breast in neonatal
are said to resemble miniature lactating glands *

associated with some secretion,
far there have been few reports o
gynzcomastia, but in general they
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i the presence of testrone. Androsterone does not cause mammary gronth in
mice, but 17-methyl testosterone causes alveolar development in this species and
duct growth in the male guinca-pigt

Enough has been said to indicate that differences in the response of the breast
to androgens, as between one species and another and between one androgen and
another, ate 5o great that no simple general statement can be made  The importance
of this point lies in the fact that gynaecomastia has sometimes been attributed to
the action of androgens  However, 1 the monhey, the animal whose breast tissue
15 thought most closely 1o resemble that of man, stimufation of the ducts does not
oceur, but instead a characteristic heaping up of duct cpithchum is seen,! and this
change is not found in the breast in cases of gynacomastia % ¢

HORMOMIS OF THE ADEMNOHYPOPHVSIS

Recent espurimental data make 1t unnecessary to postulate the existence of
mammoger : ) )
typical of "
physectom . R .
prolactin, ACTH and growth hormone . #. 2 Changes in the refative doses of these
hormones will produce lactation  With these results obtained by using known
Tormones, it is tempting fo envisage the control of mammary gland activity as
proceeding without the ad of hypothetical hormones  In these experiments ACTH
15 used to restore the physiology of the hypophysectomuzed animal to normal, but
growth hormone appears to exert some speafic effect upon breast development,
1t 15 true that the punty of present-day preparations of prol H and growth
hormone may be suspect Hm:c\er. these hormones conform to certan chemical

Al PRt S i o S C oW e

The mammary growth-promoting actions of cstrogen and progesterone are
abohished by hypophysectomy but restored by the concomitant admmstration of
nsulin 2 This observation accords well with the fact that growth hormone and

P R PP . . " .

of cestrogens and progesterone from the ovary, and by way of prolactin, which
stimulates the development of alveoli and promotes the function of lactation  There
15 no evidence to suggest that prolactin plays an important part m the mtology
of g and the of prolactm m the male 15 uncertain It 1s
LR A f

P RIS SV

UL IUWUL LOLIULE 111 LOLHAL ULEdSL IU0LUon aWdits 1UTther elucidation

CRORIONIC GONADOTROPHIN

The action of choromc gonadotrophm 1n men has been studied m detadl by
Maddock and Nelson 32 Nine men were treated by mnjection  Of these, five com-
plamned of a dechine 1n sexual potency which was not absolute, normal adult sexual
development being present, two suffered from hyp raphic_hyp
(see page 46) , one was a recent traumatic castrate, and one had Addison's disease

The effects seen 1n the five patients who complained of some dechine n potency
may be summanzed as follows (1) increase m the urinary excretion of cestrogen ,
{u) tncrease i ry-ketosteroid excretion, (m) changes 1 testicular histology
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It would secm that, in the absence of the pituitary gland, cestrogens either do
not stimulate the breast or produce only a partnal response In the presence of
even mnute remnants of anterior pituitary, however, cestrogens appear to produce
their full effect 13 14, 35,18, 17 Malnutntion increases the threshold of cestrogenic
stimulation of the breast.18

The changes produced by cestrogen are almost identical with those of gynzco-
mastia  Gesghialréar dncar'hnd dha same i o0 o -
men receiving
suffermg fron
produced by
monkeys by the mjection of 500 rat units of cestrin daily for ten days

Further support for the role of strogens in the mtiology of gynecomastia has
emerged from histochemical studies of the breast in this condifion. Fisher and
Creed® found abnormal quantittes of hyaluronic acid in the stroma of enlarged male
breasts. TIhnen and Perez-Tamayo*! made similar observations in the case of fibro-
adenoma 1n the female, and it has been shown that the admunistration of cestrogens
causes an increase m the content of hyaluronic acid 1 the connecttve tissue of those
structures which are especially sensitive to aestrogens, e.g, the breast, the sevual
skin of the monkey,** and the rooster's comb

ANDROGENS

Under certam conditions androgens are capable of stimulatng the breast
Astwood and Geschickter?® studied the effect of androgens upon the breast 1n rats
and reported the following findings

1 Until the rat 15 s1x weeks old, breast development 1s rdentical 1in males and
females, normal and castrate In fact, i each case the breast weight increases in
proportion to the body weight

2 After the sixth week 1n females, increase occurs n length and dtameter of
the ducts Twigs develop along the course of the ducts Thereafter the breast
undergoes cyclical changes The duct lumen mereases and the twigs also enlarge
during pro-cestrus and di-cestrus, after cestrus, regresston takes place Pregnancy
brings about the first appearance of lobules and alveoli

3 After the sixth week m males, dense clusters of alveolt are seen along the
sides and around the ends of the ducts No further mcrease mn size and number of
ducts occurs

(Estrone will bring about the appearance of adult female breasts m sexually
immature rats of either sex  Testosterone will cause atveolar development but does
not affect the length and size of the ducts—1 e 1t produces the type of breast seen
the adult male, when mjected into immature rats of either sex

There appears to be a considerable difference between the responsc shown by
different species to androgens Van Wagenen and Folley,® using monkeys, found
very little macroscopic duct development with testosterone but a charactenstic
heaping up of duct eprthelium In man, no reports have appeared concermng the
action of androgens upon the male breast, and the response seen n the monkey may
not Dbe the same as that seen 11 man, Khnefelter has reported the occurrence of
gynecomastia 1n a man during androgen therapy In a personal communication
Dr Khnefelter stated that the istological appearance of the breasts, which were
removed at operation, was essentially the same as that seen in other forms of

gynacomastia

Agan, the conversion
metabolic reaction in man, ?
may be complicated by conversion of these ho

epiandrosterone causes duct growth in the mouse,

of androgens to cestrogens 1n the body 1s now an accepted
37,38, 39 5 that the action of androgens upon the breast
rmones to cstrogens Dehydro-
but causes alveolar development
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ectomized-ovartectomized ammals were treated with hydrocortisone and cestrogen,
or when ovariectomized animals were treated with ACTH and cestrogen. Sclye
believes that his results may help to explam the occasional example of the sudden
onset of lactation following exposure to acute stress

Tuyrotp
Evidence 15 lacking that thyroid hormone 1s necessary for the grow th of the

CovcLusioN
It 15 apparent that much remains to be learnt about the action of hormones on
the human breast It scems likely that wstrogens are responsible for duct
development and for increase in stroma, while progesterone causes alveolar develop-
ment, and prolactin supplies the further stimulation required for lactation  As i
b AR ,. !

of androgenic activity So far 1t has not been possible to obtamn such proof, and
ammal experiments make 1t scem probable that the microscopic changes seen
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(a) evidence of Leydig cell stimulation, (b) signs of ini H
(v} gynzcomastia (mgt\\o cases). ) sigo seminiferous tubule damage;
Increase 1n cestrogen excretion began dunng the 24 hours following th
mjection and reached levels of more than four %imes tf.\‘e amount ecxcrrgec; le)e?;:;
treatment A rapid fall was noticed within the 24 hours following the last injection.

The 17-ketosteroid excretion also increased dunng the course of treatment, but
vaned considerably 1 relation to previous levels and in comparison with eestr,ogen
excretion

The Leydig cells were smaller and darker than normal and mcreased m number,
They showed more granules and more lipoid droplets, although the size of the latter
was diminished, The tubules were small and showed necrosis of the germ cells,
cessation of spermatogenesis and peritubular fibrosis  The Sertolt cells appeared to
be normal  Sperm counts fell during treatment and returned to normal after
mmjections were stopped In the two cases showing gynmcomastia, tenderness of
the breasts was a feature, and the size of the swellings was between 3 and 5 cm in
diameter

The two cases of hypogonadism showed a rise 1n 17-ketosteroid and cestrogen
excretion  The castrate showed no increase in the excretion of 17-ketosterods or
cestrogens, while the patient with Addison’s disease showed a rise i the excretton of
both 17-ketosterords and cestrogens

These studies suggest that chorionic gonadotrophin affects the breasts indirectly

o L Ll 2T et A2 s £ty jections of

this hormone

ile lustological

erouds suggest

+ of the patient

source of the

. atients  This

paper provides the best evidence so far available 1n man that the Leycig cells represent

the major source of testicular cestrogens Chononic gonadotrophin exerts an effect

upon the Leydig cells which resembles that of interstitial cell-stimufating hormone

The 1mportance of these observations will be seen m Chapter VIII, where 1t will be

argued that gynzcomastta may result from excessive stimulation of the Leydig cells,
which produce, as the result of this shmulation, excessive quantities of cestrogen

PROGESTERONE
Progesteronc stimulates the formation of lobules and of alveoh m females after
puberty, and 1 this way prepares the breast for its definitive role in Iactation
Progesterone probably plays no part in the behaviour of the normal male breast,
and so far there 13 no evidence to inermnate this hormone m the production of

gynzcomastia

ADRENOCORTICAL HORMONES
Studies of breast d p 1n adr d ammals have so far fatled
to establish an essential role for the adrenal cortex 1n the normal development of
mammary tissue  Vanable results have been reported from expeniments mvolving
the admimstration of cortical hormones Some' worhers report growth of ducts

under the nfluence of - ~~ s~ the monkey and in the
guinea-ptg, while othe Iings 1+ 32,33, 31 Deoxy-
corticosterone  exerts m In promoting dugg
development 1n spayed . » produces httle effect
Results with cortisone and hydrocortisone are frankly contradictory _Some
ave descnbed inhibition of duct growth by cortisone,® white Sely
jand stimulation with secretion when adrenal-

gy}

workers have
reported considerable mammary g



CHAPTER VI

THE CAUSES OF GYNZACOMASTIA

It has already been stated *
caused by a number of diseases,
those cases of gynacomastia re, .
1s available to establish the true nature of the underlying condition and its relationship
to the gynzcomastia.

1. Gy ia d with physiol 1 states
{a) Neonatal gynecomastia,
{8) Essental gynaxcomastia
{¢) Involutional gynecomasta

2. Gynxcomastia due to underlying discase.
A Diseases of the endocrine glands

I. Diseases of the testes.

(a) Prepubertal testicular failure

(6) Klnefelter’s syndrome

() Leprosy

(4) Mumps

{¢) Orchitis of unknown wtiology.

(f} Tumours: Teratoma
Chorionepithelioma
Seminoma
Interstitial cell tumour
Sertolt cell tumour,

{g) Radiation

{h} Undescended testes

(2) Castration

(1) Tranma
(#) Unilateral testiculat lesions  Varicoccele , atrophy of unknown
®tiology
11 Discases of the adrenal cortex
(a) Tumour
{6} Hyperplasia
{c} Stress
Discases of the thyrord gland
(#) Hyperthyroidism
{6} Hypothyroidism
IV Diseases of the pitwtary gland
(@) Acromegaly
(b) Chromophobe adenoma
{¢) Hypopitmtansm

II

<

Disorders of sex.
(@) Hermaphroditism *© True

False,
(%) Transvestism
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CHAPTER VI

THE CAUSES OF GYNECOMASTIA

-« N . . . . « s

to the gynecomastia.

1 Gynaecomastia assocnted with physological states
{a} Neonatal gyneomastia
{6} Essentiaf gynxcomastia
{e} Imvalutional gynecomastia,

2 Gynoecomasta due to underdying dicease
A THscases of the endocnine glands

L Dhiscases of the testes,

(1} Prepubertal testicular farture

{6} Khnefelter’s syndrome

(¢} Leprosy

) Momps

{e} Orctutss of unknown atwlogy

{f) Tumourss  Terstoma
Chonanepithehoma
Seminema
Interstitral cefl tamour,
Sertoly cell tumour

(&} Radiatton

{ht Undescended trstes

{s} Castration

{1} Trauma
{#) Uniateral testicalar lessons  Varicocwle , atrophy of unknown
wtiology
If Discases of the adrenal cortes,
(@) Tumour
{3} Hyperplasia
(€} Stress

it

Duseases of the thyrmd gland,
(g} Hyperthyrodism
16} Hypothyraidssm
IV, Diseases of the pituttary gland
{a} Acromegaly
{8} Chromophobe adencma
(¢} Hypomtustarsm
V' Duworders of sex.
{a} Hermaphrodstism  True.
alse
{8} Transvestism
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VL Miscellaneous.
(a} Following prostatectomy.
(b) Albright’s syndrome,
(¢) Diabetes mellttus
{d) Cushing’s syndrome

[=~]

Diseases of the hver
I Cirrhosis
II Hepatitis
II1. Carcinoma
IV Hamochromatosis,

(o}

Diseases of the alimentary canal
Ulcerative colitis

D Malnutntion and renutntion.

E Diseases of the central nervous system,
I Traumatic paraplegia
I Friedrerch’s ataxia,
I Syringomyelta
IV Dystrophra myotonica

F Pulmonary disease
I Bronchogemc carcinoma
II Tuberculosis
11T Bronchiectasis
IV Empyema

G Drugs
(Estrogens
Androgens
Cherionic gonadotrophin
Adrenocortical hormones

Digitalis
Radioactive 1odine
Amphetamine
In the pages which follow, an attempt 15 made to analyse the data of recorded
cases of gy 12 ansmg mn with these vanous diseases  In some of

the diseases mn the above list (e g bronchiectasts) 1t will be argued that msuffictent
evidence has so far been presented to establish the assocration of gynzcomastia and
the disease 1n questron as anything more than coincidental  Unless the onset and

gynxcomastia are so poorly documented m this respect that the simultaneous

occurrence of the two conditions must be regarded, for the present, as forturtous

On the other hand, cases of bronchogenic carcnoma have been descnibed 1 which

the onset was marked by gvnzcomastia, and the latter has disappeared withm a few
days of operative removal of the affected lung

In most of the diseases which cause gyn:et;omn;:ia, this Isymptom alffec(s onli 2

who suffer the causative disease  For example, a number

il:nall proportion of 'ho‘S? teeo mmmested amem—e dboes suffening from traumatic

versal, and no correlation

e, seventy or duration of

of cases of bronchogentc
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form of stimulation are more likely to show breast development when exposed to a

second stimulus of a different nature ?° Are boys who show gynecomastia at puberty

more likely to develop this symptom 1f they later suffer traumatic paraplegia or

bronchogenic carcinoma ? So far the data required to answer such questions are

not available,

. e * ‘s symptom disappears when

or responds to treatment ;

- breast requires continuouns

sther occasions the cause of

i yet gynecomastia persists,

splained by reference to the

5 of response are encountered,

niod of admunistration of the

cestrogens, and the breasts return to normal when treatment stops. \Vhen larger

doses are used or treatment 15 contmued for longer penods, the gynecomastia persists

m varying degrees for varying periods after the drug 15 withheld ; in some cases a

sight degree of breast development persists i ly Pi bly the response

is dependent upon a number of factors, including the nature and intensity of the

stimulating agent, the duration of stimulation, the age of the patient when first
exposed to stimulation, and the sensitivity of a given breast to a given stimulus




CHAPTER VII

GYNAECOMASTIA ASSOCIATED WITH PHYSIOLOGICAL STATES

NEONATAL GYNZCOMASTIA
v I o a Lo

Microscopic evidence of stimulation 15 found 1n the normal neonatal breast and
persists for as long as six months  Thereafter shnnkage of duct epitheltum and
desquamation of lining cells occur  Neonatal gy tia o ly d
within two weeks, but in exceptional cases 1t may persist for six months or even
longer A hustory of neonatal gynzcomastia persisting for several years 15 sometumes
revealed by patients suffering from gynwecomastia during adult fe {or by ther
mothers)

Neonatal gynecomastia 1s so common and transient that 1t has not been studied
extenstvely  However, 1t would be mteresting to know whether any correlation
exists between neonatal gynzcomastia and the swelling of the breasts commonly
seen 1n males at puberty

(Estrogens have been found in the urine and blood of infants during the first five
days of extrauterine life,d 5 6.7 and 1t 15 generally assumed that neonatal
gynazcomastia 1s the result of direct action of mat: =-a" ~= =frarméat motenmans nann
the newborn breast Recent studies have shown i
the urme dunnglthe first two or three days after

. FERP S S S D

nnnBrm tha re

neonatal gynacomastia

secretion of colostrum
nlar experuments have
wborn male guinea-pigs
d active secretion from

h of neonatal mastia

Prolactin may alse play some part m the p
Lyons® 1% 11 developed a method of assay for this hormone which mvolves a local
ntradermal crop test in young pigeons, the response being compared with the effect
of purified prolactin derived from sheep prtwitary glands The unne of newborn
mfants was subjected to this assay each day for the first seven days of ife Of
these infants three were male, two of whom showed neonatal gynzcomastia (one with
actwve secretion) , the third boy showed neither swelling nor secretion, while the
gl showed swelhng only In all four mfants the urine showed *‘ mammogenic
activity ', that of the boy with secreting breasts showing greater activity than the
others  Lyons does not clam that these results are stnctly quantitative, but con-
cluded that the newborn baby has n 1ts tissues hormones capable of stimulating the
ands, and that secretron may result from the action of prolactin upon
| . R o Tn ~Adwtenm ot hac hoan enogested
. et LI L N "

mammary g
1
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The activity of mammary tissue in the newborn is part of a general state of

gynxcomastia may presage the occurrence of gynaxcomastia later in hfe. The
presence of cestrogens, progesterone and prolactin‘in the urnme of newborn infants
provides adeq e\g o develoy of alveoh and hence for lactating
mammary tissue  The chimination of these hormones from the body may account
for the appearance of colostrum,

GYNXCOMASTIA AT PUBERTY
Some degree of breast enlargement is common at puberty and may escape notice
unless pain or secretory activity causes the breasts to be examined " In most cases
this 1s a transient phenomenon, but sometimes the enlargement 15 conspreuous and
persistent.
Jung :\.nd ‘Slnhqn" in 1938 ‘qnxlcru?ck.an. utcnfi\c ?tlll(_l)' of"th‘c ox1<ct nnc}

areolx of most normal boys at puberty., The authors referred to this mass as the
subareolar node and regarded 1t as part of normal puberty Jung and Shafton
further showed that the subareolar node commonly appears at 13 years of age, reaches
1ts maximal size after about 15 months, maintains this for a further 15 months, and
finally chisappears, so that by the age of 17 years 1t 15 no longer to be found 1n most
normal boys These statements descnibe the most frequently encountered of many
possible variations in onset and duration  Jung and Shafton estimated that some
enlargement of the breasts can be detected 1n approvimately 77% of normal boys
during puberty but 1n only 15, of men by the age of 20 years  In most cases the
subareolar node 15 bilateral

Puberty 15 sometimes artificially induced by means of chorionic gonadotrophin
when this hormone 1s used to bring about descent of the testis  This artificial puberty
closely resembles normal puberty except that the sequence of events 1s sometimes more
rapd  In about 33°, of boys treated with choriomc gonadotrophin between the
ages of eight and 12z years,"? a transitory subareolar node, which closely resembles
A At B Tl an A Quafian x laem Tl mmidell ftes 4 4 s |

normal puberty

In contrast to the small * button " of breast tissute which appears during pubert;
1n boys, 1t sometimes happens that a considerable enlargement of one or both breasts
occurs, and the organs may reach the size of adolescent female breasts Such

the other 1s one ot degree  [he subareolar node requires careful examination of the

chest before 1t 15 detected, while essential gynaecomastia 1s at least of Grade I sevenity

{see page 15), bemng obvious on general mspection of the chest Essential gynzco-

mastia may then be defined as obvious enlargement of the breasts which appears
°
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dunng an otherw1se normal puberty in healthy boys. The subareolar node s excluded
from this definitton by the words “ obvious " and “ otherwse normal ”*, becauie
this structure does not produce gross enlargement and because it is seen during
normal puberty.

CLiNICAL FEATURES
Age of Onset
Essential gynecomastia makes its appearance between the
years, and 1t is characteristi~ ~f 4b- ~nsdaion hes s
seen, puberty 1s stall incomy
at the age of 14 years An
began before the patient’s .
between 17 and 20 years of age, 1t was associated with a late and protracted puberty.
For example, a patient who first noticed gynecomasta at 1q years of age had shown
some development of pubic and axllary hair at the age of 1.4 years, but the voce
was unbroken and puberty remained incomplete until the age of 19 years, when a
5 . It Pt

ages are of course unreliable, and most patients find 1t difficult to recall when they
began shaving, etc, but after patient enquiry i1t became apparent that essentral
gynecomastia first appeared during puberty

Afffected Breast

Essential gynecomastia more often affects both breasts than erther alone
Usually both breasts reach the same size, but one may become larger than the other
Again the two sides usually enlarge synchronously, but one may precede the other,
both eventually reaching the same size (Table I) Among umlateral cases the left
and right breasts are affected with equal frequency Some authors descobe a high
percentage of unilateral cases of gynzcomastia, but this 1s not found among patients
m whom gynzcomastia appears during puberty 14.1%

TapLe 1
Breast Development 1n Gynacomastia

Bilatcral and Symmetnical | Asymmetrical Cases (o)
Cases (23) |
Number of } | Number of

Grade Cases Grade Cases
1 6 I and o | 3

11 . 9 HI and 11 :
1 3 11 and o 3

Severity

Table I shous the seventy of gynecomastia among the Guy’s Hospital patients
These observations indicate that essential gynecomastia most commonly brings about
the of two well-developed breasts, which, however, fail short 1 size t;t!

normal breasts of nulliparous young wormen  Asymmetrical Cases may resul
}?oem the presence of one normal breast, Tess often from the unequal development of
two affected breasts  Three patients complamed of secretion from the breasts
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Dain

The breasts were painful in the early stages of exsential gynacomastia in 12 of
32 patients, In five the pain was intermittent, but persisted as long as the breasts
remained entarged  Intermmttent pain was often assocuated with wnitation from
clathing {e g, braces} or changes in bady temperature, but in some cases it was
spontancous  Four patients stated that ‘the breasts became acutely teader when
they became overheated dunng exertion, m a hot bath, or in an overheated room,
The incidence of pain was nat telated to the age at onset of gynxcomastia,

These findings recall the work of Jung and Shafton 2 who found that the sub-
areolar node appeared for the first time most {requently at the age of 13 years and
that it reached 1ts maximal development after a further 15 months. The authors
stated that the subareolar node was detected at the age of 13 years by careful

Essential gynxcomastia associated with acpe

exammation  The Guy's Hospital patients most frequently noticed essential
gynwecomastia at the age of 14 vears, but perhaps this would have been detected
earlier by g~=nf 1 - o soe T N N °

of normal 1

age and ur

normal puverty

Aene

1es5 LUsLUIL LU, showed considerably less body hair, and were less interested
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such manly activities as sport, preferring more artistic recreations, These observa-
tions merely represent a general impression and cannot readily be subjected to
measurement, but certainly about half of those a™ ' *° ot ! :
also showed severe acne It is worth mentioning

severe acne may occastonally be due to the use

wmtractable acne, this 15 a ‘pomt of some diagnostic 1mportance

X Natural History
_ At present the wtiology of essential gynecomastia remamns in doubt, and no
rational end'ocnnff treatment has 'been discovered It 1s, however, common practice

treatment, whether surgical or conservative ‘The value of surgery 15 therefore
closely related to the natural history of the condition  If 1t can be shown that this
benign condition undergoes remssion shortly after 1t appears mn a high proportion
of cases, surgery 1s unnecessary On the other hand, if essential gynacomastia,
once 1t has developed, tends to persist indefimitely, then surgery 1s to be advised

Tasrz I *
The Natural History of Essential Gynacomastia

Duration of Number of Patients

Follow-up
(Years) Submitted to
Untreated (16) Operation (18)

r 4 3

2 H 3

4 1 =

6 — i 6

8 4 2

>8 5 \ 3

Among 34 patients suffering from essential gynmcomastia at Guy’s Hospital
only two showed spontanecus remssion In the remaming 32 cases the swelling
reached 1ts maximal development dunng a period of between six and 24 months,
and thereafter remamned constant n size

Table II shows the result of follow-up studies m these 34 patients The size of
the breasts was compared by means of ph phs taken at first attend and at
follow-up Cases i which follow-up was artificially termuinated by operation are
treated separately These studies therefore indicate the mummal duration of
gynecomastia  In no case was partial, umdateral or temporary regresston noticed

These studies ndicate that essential gynecomastia 15 a condition m which
spontaneous remission cannot be anticipated, at least duning the first eight years
after 1ts appearance, and such a finding will influence the treatment of the condition

{Chapter XVI)

Past Health
No finding of mtiological importance was made 1n the previous health of patients
affected by essential gynzcomastia Mumps had affected nine out of 34 of the
atients m the Guy's Hospital senes, but none snffered from orchitrs  Traumatic
festons of the testis, prolonged fevers and the use of drugs known to cause

1a were not d d

Three pattents had suffered from protracted neonatal gynecomastia The
first showed this condition for two years with profuse secretory activity At the
age of 14 years the patient developed marked (Grade 11T} painless gynzcomastia,
hrs table (sce page 37)

» The two patients showing spontaneons remission are not 1ncluded 1n ¢
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T Coee £-¢ - Tt-.atient’s brother® was similarly affected,
astia, with Grade IfI gynaxcomastia

- at the age of 17 vears The second

omastia and paimnless gynecomastia

{Grade I) at sinteen years of age, showing spontancous remission at the age of 18 years.

S it

TIGLRE §
An example of spontanecus remission of essential gynacomustia of Grade I seventy
(A} Aged 14 years (1) Aged zo yeurs

The thiee ¢ * ot v * ' twoyears, and then
patnless the age of 12 years,
and was tient stated that his
only bro . that his cousm also
suffered from gynecomastia (Table 111)
e I
The Relationship betueen Neowatal, Essential and Insolutional Gynarcomastia
]
[ | Essential Gynacomastia Tamily Hitory
Neonatal ._,‘ - —
Gynxco- T T
Case Mastia Between Outcame ‘ Nature ‘ Qutcome
the Years ‘ of Gynteo- | Relatwn | of Gynaco- | of Gynaco-
of ] mastia mastia | mastia
i | e
|
VIL | Severe and | 14 and 16 | Diappeared  Onlv | Neonatal and | Disappeared
] protracted ﬁponlzncouslw brather | esseattal spontaneously
RSNSOI .t B . A e
XV — 1gand 22 | Operation | Cather | Essential and | Disappeared
i [ t molutional | spontaneously
XIX — 15 and 17 | Dersisted Only } Fssential Persiatent
brother | {>8 years)
XXIT | Severe and | 16 and 18 | Disappeared | Only | Neoatal and | Disappeared
‘protracted spontancously | brother | eosential  |spontaneously
X\ | Severe and | 1z and 18 | Operation First | Neonatal and | Disappeared

protracted coustn | muolutional |spontaneously

Whether these findings indicate a special type of gynzctomastia occurning in
certain families cannot at present be stated

* The relatives of these three patients are not yacluded tn the present senes
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Urinary Estrogens

Table IV shows the results of assays performed upen seven patients suffering
from essential gynweomastia. Unfortunately, present methods of eestrogen assay
leave much to be desired, especally when the levels to be measured are low,  More-
over, the range of normal duning puberty has not been established wath great accuracy.
However, six normal boys between the ages of 14 and 16 years, each of whom
showed some signs of puberty, but in whom puberty was not complete, showed the
following range of unnary cestrogens, measured by the same method (see page 17) :
estrone, <0°5pg. per 24 hours; cestradiol, <z2-0ug per 24 hours; cestrol,
2-11 pg. per 24 hours.

TiGLRE 6

A} The of the germinal m the testis of a normal bov, aged 16
years  (B) The testis of a boy, aged 16 years, sufiening from essential gynacomastia
Tlus testis 1s normal, but the tubules are highly celular

In adult males unnary cestrone may reach r-o er 24 hours It 13 unwise
to be dogmatic f\bout the range of normal at such lotglex\jlels :s these However, n
Cases Tand XI;\v}}IlC. l‘evcl‘ of eestrone recorded 1n Table IV excecds that found among

of the onset of gynmcom;xsh.a

Testicular Biopsy
In general, testicular biopsy is normal 1 essential
I 3 gynecomastia _ Freguently
tIl'xe‘ é\_xbulef ?Epgai to bg crow :?d \\1t}3'g‘enmnal_cells m the manner des_cnbcd by
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Sermer
Tte results of spermt counts and of motility tests and the a
sermatocca themselves are all normal in essential gyna::ccmastxappe:mmcE of the

Histology of the Breast
The micrecopic appearance of the breast i essential zecomastsa @
2= from that seen in other forms of gynecomastia (page 22)gg’r?d consists essggii:l?;
aer typerplasia and fncrease in the celiulanty of the stroma without alveolar
Lopent. These findings are based upon 18 patients submitted to operation at

s Hoepitad

OTHER INVESTIGATIONS
The results of other mvestigations, mncluding lver function tests, estimation of
Ta-al wetabohe rate, full blood count and X-ray examination of epiphyses, are also

within norniat s,
ETIOLOGY
Esential gypecomastia occurs at the same age as and under sumiler crcum-
Atarews to the subarcolar node and the enlargement of the female breast The
dawlopment of the breasts in girls at puberty appears to result from the direct action
of honmencs upon the mammary tissue These statements rasse three questtons :
1= the suharcolar node strictly analogous to enlargement of the female breast, that s,
Jo it result from the same cause 7 1f 50, why 15 the development of the male breast
ot ~hert while that of the female continucs until the dimensions of the adult female
Preast ane attawed 7 1s essential gy t1a 1o be regarded as an
of the normal development of a subareolar node ?
The first changes 1n the female breast at puberty involve duct hypertrophy and
ey in the colislanty of the breast stroma, but without alveelsr development
These changes are thought to sesult {from the direct action of cestrogens upon the
fanant i the presence of a normal antertor prtwitary gland {page 24)  Progesterone
wobably dooy not play an mportant part at this stage, since the first menstrual
Jos are anovulatary, but st 15 hkely that progesterone subsequently produces
ahvwalar development i These ohservations may be regarded as ciccumstanfial
eridener it favour of the view that the subareolar node 15 due to the direct action of
gral ety et the male breast at puberty  The quantitative difference between the
esponst of the mammary tissue of the two sexes 1 presumably due to greater con-
\\-nhz\ﬂnn &f erstrogens in the female, or to some inherent difference i the end-organs
whivh wahes the response greater in the case of the female or to both factors
‘the other bormones which could be consadered as possible causes of the subareolar
(e qned o ateal gy are Although cases are Luaun
which freatment with androgens leads to gy wa {page 125}, this 1s not a
ot ~equel of androgen therapy  On the other hand, gynecomastia regularly
R the admunstration of cestrogens m boys and men
nviklonee i favour of the view that essential gynacomastia 15 an exaggeration
the normal breast development of boys 15 entwely arcumstantial  The two
cua occur at the same age and under the same circumstances—that 1s, during
pasterty In sprte of the lack of more positive evidence, 1t 1s difficult to escape the
seatelnnn that essential gynemeomastia results from the direct action of hormones
on the breast  If this is the case, two possibilittes must be considered—namely, a
hv(mr«e-.‘m!ivny of mammary tssue to normal concentrations of some hormone or
fitinume s on the one hang, or the p of e of one o more
hositanes on the other hand A third possibility exists—namely, that breast
t an abnormal hormone, 1 e one which ts not

athunlahon sesults from the action o
pesent ju sarmal idividuals For the third possibiity there 13 no chmeal or

ol

.
D
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laboratory evidence, such a hormone could produce only one dcmnn}tm\ﬂc eﬁect'—
namely, breast stimulation; and until some positive evidence for its eistence is
forthcoming, this possibility will be rejected

The next problem 15 the nature of the hormone concerned  (Estrogens and
. e o . o~ PR -

sertous objection to the case for androgens as the important cause of essential

lhese two patients werc seen nearer * " ¢ . 4 - B
upon whom this assay was performec
of the hmitations of the methods u

™. P

Tasenls JADK PP UMY JOR

. f R
mastia  This could suggest that such individuals are subjected to greater concentra-
tions of maternal or placental cestrogens, which produce greater development of
[ i . FahCie H

c

f .

PO RN N . ko
case
> the
h

the
concentration ot these hormones declines  This 1s further suggested by the observation
that the only two patients with raised unnary cestrogens were those examined soon
after the onset of gynwecomastia,
By contrast, the majonty ~* -~
gynecomastia, or a history o
spontaheous remission. The |
a spectal type of essential gynzcomastia, and these points may be of some prognostic
and atiological significance
The presence of severe acne in about half the patients affected by essential
gynzcomastia, and the observation that these patients are consprcuously muscular
and winle individuals, might be taken as indwect evidence m favour of excessive
androgen secretton  However, such evidence 15 not supported by consistently high
levels of 17-ketosteroid excretion, and since the Leydig cells appear to represent
the source of both cestrogens and androgens (page 25),% stimulation of these cells
would produce androgenic effects, and gynecomastia may represent the only effect
of the cestrogens concurrently produced which can be detected clincally
A number of workers have endeavanrad #n chacr #lat cmmeioo
15 assoctated with a disturbance 1n
Nathanson,? for example, has expl
1 eestrogen assays make conclusior
A ) '

rareak Jrmn anmoe

X they are converted nto ratios
- L, N i * .« , when in reality in the case of
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In short, 1t 1s tentatively concluded that the subareolar node is due to the action
of testicular cestrogens upon the breast and is a normal phenomenon. In a small
number of boys this response is exaggerated as the result of higher cestrogen levels or
of greater sensitivity of the breast (or both). This abnormal response produces
essential gynazcomastia.

‘The management of essential gynecomastia 1s discussed 1 Chapter XVI, where
a strong case will be made for early surgical treatment

INVOLUTIONAL GYNAECOMASTIA

. When gynzcomastta first appears after middle age, it usually points to some
serious under! T " this time of life is not always
so sinister, 1 lLibido and sexual potency
(Fgure 7) be overlooked because of the
great vanatio U period of their lives Some
are affected by a male chimacteric, while in others the approach of old age 1s so stealthy
as to defy exact localization, Gynacomastia which first appears at or shortly after

TIGURE 7

An example of 1nvolutional gynzcomastia  (a) Shows gynecomastia of grade 11 seventy

1 a man of 56 years  (b) Shows testicular bropsy taken from the same patient , basement

membrane, spermatogenesis and Leydig cells are normal () Shows high power field of
the same specimen

the period of sexual dechine 1n men who are atherwise healthy can be referred to as

mvolutional gyneecomastia The condition 1s not common, and the diagnoss 15

justified only after careful examination and nvestigation have eltminated any under-

Iying disease The d.seases to be elmmated mn this way are those mentioned as

causes of gynzeomastia mn the succeeding chapters of this book Involutional
gynzcomastia 15 illustrated by the following case history

' s %4 ol o En s and nntonew feam about the age of 52 years

At about the same age he

ocod health 1n the past and,

abrormal  The rfesults of

chest Xorav examination, blood count, lier tunetion tests, estunauon of basic metsbolic rate,
- N '~ The patient was seen

this time  The invest:-
ears of observation and

The difficulty m d mvy 1 gy 1a lies 1n blishing the
fact that the paty;cnt 1s free of any senous underlying disease By contrast, st is
relatively easy to elimmate senous underlying disease at puberty in the case of

1 tia d of mvolutonal gynecomastia is therefore

e
reached bby exclusion and should be supported by a period of observation
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CriNIcAL FEATURLS
In a series of 10 patients the age of onset of the gynecomastia was between
52 and 66 years It was assoctated with loss of hibido and potency in every patient,
but only half of those affected complained of other symptoms such as hot flushes,
lethargy and irritability.  The condition is usually bilateral and symmetrical, and
may undergo remission {complete or partial)  The previous history of hibido, potency
and fertility are not remarhable, and past health has usually been good.

SPLCIAL INVESTIGATIONS
1
gonadotrophic hormones s e\tremcly variable in normal men Esammation of

semen has not revealed any consistent abnormality, and the results of testicular
biopsy arc normal for the patient’s age (Figure 7).

Ariorocy
It 15 at present not possible to discuss the ztiology of involutional gynecomastia
Little 1s known about the quantitative and qualitative changes in endocrine activity
duning the tume of sexual invelution in men.

- P R R .-

six years of complete sexual inactivaty, The sudden return of sexual actvity was
assocuated with pamsful gynecomastra, ' * 7 o A
1nterval of between one and two years  ~
associated with loss of hbndo and a ret A .
provxde an emmple of a to be d m later chap of this
k- , the of g 1a at a time when sewual activity
reappears after a pcnod of loss of ercchons and hbido (page 113). This sequence
of events has something 1n common with gyn®comastia at puberty, except that
puberty represents the first episode of gonadal stimulation rather than a reawakenng
of sevual actwny In one patient studied soon after the onset of this form of
1 1a, urinary were found to be too low to measure
by the method described on page 17

MANAGEMENT
The of 1nvol 1 is d

1’ 1s
where a conservative policy 1s advocated

d in Chapter XVI,
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In short, it is tentatively concluded that the subareolar node is due to the action
of testicular cestrogens upon the breast and is a normal phenomenon. In a small
number of boys this response 1s exaggerated as the result of higher cestrogen levels or
of greater sensitivity of the breast {or both). This abnormal response produces
essential gynecomastia,

The ma of essential gy, ia is di d 1n Chapter XVI, where
a strong case will be made for early surgical treatment

INVOLUTIONAL GYNACOMASTIA

When gynacomastia first appears after mddle age, 1t usually points to some
senous underlying cause  However, gynecomastia at this time of life 15 not always
so smuster; it may appeat together with a decline in Iibrdo and sexual potency
(Figure 7)  The significance of this association may be overlooked because of the
great vanatton with which men enter the involutional period of their lives. Some
are affected by a male climacteric, while in others the approach of old age is so stealthy
as to defy exact localization  Gynwecomastia which first appears at or shortly after

Fiours 7

An example of nvolutional gynzcomastia _(a) Shows gymcomastia of grade 111 severity

m aman of 56 years () Shows testicular biopsy taken from the same patient, basement

membrane, spermatogencsis and Leydig cells are normal  (¢) Shows high power field of
the same specimen

- o St m el L s bR honlther can ba raforrad to 25
nosts 15
+ under-
aguepy = oned as
causes of gynmcomastia in the succeeding chapters of this book Involutional
gynecomastia 1s iustrated by the following case history

The patient noticed a gradual decline 1n ibido and potency from about the age of 52 years
Thes was associated with hot flushes, irntability and loss of energy At about the same age he
paticed painful bilateral gynzcomastia  The patient had enjoyed good health in the past and,
apart from hystcal revealed nothing abnormal The results of

- ) + )sae fanrhinn trcte mstimation of basic metabolic rate,

mal imts  The patient was seen
wod duning this ime  The investi-
the five years of observation and

The difficulty n dragnosing involutional gynecomastia lies 1 establishing the
fact th:t the pat}:cnt 15 free of any senous underlymng disease By contrast, it 15

to elminate sertous underlying disease at puberty m the case of
thve"y o comast The d of 1nvol 1s thercfore

al gy
pported by a penod of observation

© b
reached bl;/" exclusion and should be su]



CHAPTER VHI

GYNECOMASTIA ASSOCIATED WITH DISEASES OF THE TESTIS

1n 1804 Willams? sugeested that ciseases of the testis which cance destruction of
testicular tissue could produce gynxcomasta  This led to the idea that the tests
protects the male body from a tendency to develop certam female charactenstics
Since that time many Workers have concladed that the tests plays an important part
w the xtilogy of gy nxcomastia

The following di-eases of the testis may be assooated wath gynrcomastta -

{ry Certamr forms of hypogonadism
{2} Tumours of the testis

{3} Leprous orchstss

{4} Muraps erchites

{5} filateral orchites

{6) Radunion of the testis

{7} Undescended testes

{5} Castration

{g) Traumatic lestons of the testis
{10} Certain untateral testicatar lesions

HYPOGONADISM

Certasn forms of ruale hypogonadism are dy ass Jwith g 12,
and since 2 number of rather confustng systems for the clasaification of these conditions
are at present mn use, 3t 15 necessaty to begin with a brief account of the nomenclature
to be u-esd

Hy pogonadism may vesalt from lestons of the adenchypophysis or from diseases
of the textrs  In rare mstances, the possibility of an nherent resistance of the tissues
or end-otgans to the action of normal quantities of hormone may be responsible for
the appearance of signs and symptoms which resemble those encountered m bypo-
gonadem  thr- possibihty 53 ot relevant to the problem of gynecomasna  The
signs and svmptoms of hypogonadistn vary not only accarding to the wite of the lesion,
but afo with the age of the patent at the onset of the conditon  For example,
fatture of Levdig cell function belore puberty leads to the gross abnormalities of
eupuchoihism and {adure of the development af secondary sevual charactenstics
On the other hand, when fajure of Yeydig cell function first occuss dunng adult fife,
the regreswion of establizhed secondary sexual charactenstics 15 remarkably slow

When hypogonadism 15 the result of farlure of the adenohypophysis to secrete
wufficient genadotrophic hormones, the uninary cutput of gonadotrophins 15 low, and
the capacity of the testss to respond to pituitary stumulation :s mdicated by the
response 10 njections of choneme gonadotrophm, whick bripgs about the appearance
of secondany ~evual charactersstics or mantasns sexual actwaty in the case of adults
When hvpogonadism 1s due to testicniar fadure, unmary gonadotrophin levels are
hizher than normal, and the testis 15 incapable of responding to chunonsc
gonadotrophis

.. Classification of hypogonadism is based upon these observations, and Heller,

Nelvon and Roth® proposed a useful system of classification m 1048 This system,
which ts stlustrated 1n Table ¥, has been enticized on the grounds of over-sumphfication,
but until wetiological factors are better understood it provides a useful skeleton for
desenptive purposes
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3t witl be scen that gynaecomastia occws 1n cases of testicular faluze supervening
before or duting puberty but not in other forms of testicular failare.  Testwcular
failure before or duting puberty is of two types—namely, prepubertal testicular
faiture and Kipelelter's syadrome  Prepubertal testicular fatlure is a cgqt(xtton in
~which no functioning testcular tssue can be found in thie serotum, while Kiinefelter's

i

i .

I . .
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e 7 -t !

Diguss 8

Prepubertal testiular fmlmre i a
patient aged 38 yours  The character-
e eunuchard proportions and gyrax-
comastia {zrade II) are well shown
The deselapment of pubac  haw
mereased  after  treatment  wth
sestosterone before tius photograph
was taken

ynd » 1 with ch utic histolapead changes m the testis. Pre-

pubertal testicufar fardure 15 also called prepubertal non-castrate ewnuchosdism, and

the word prepubertal is spelied prepuberal by most Amernican authors  Throughout

this boo§ the Enghsh speling 15 nsed, and the name prepubertal testicular fature
referre

P This chassification does pot include testienlar fasture due to specific stinlogrcal
agents, such as mumps orchitss, troumatic lesons, leprosy, castration, ete  Many



GYNECOMASTIA

46

wnipgds | !
wud 3o Sm oz15 :
s aeingny -uBhojs ‘pezmnyedy | ynpe ssssenb \
SHOIJUIWZS WPV | |eunioy | 30 [jews di¢ salaqay, | -eaxqy 03 rewioy | jussqy | rewsoy wdar |
s{jad i
wsipeuod Aiphap 10 saquy
-odLy  aiydosg jo  voneziweSiosp unyey
-opecodsaddy  ynpy 3000 { 30 Suasqe Lydosjy lewoN | jussay | easoy sy | s
- —i— =
wstpenod 21235 auTI il
-0d4y oiydoiy ue 03 wInger w0 su15 ynpe
-opeuodod{y  ympy 200 | Bip{o pue salnqny | sxojaenb-ssany | jussay | peussoy s |
T _
wisueiayd uT 03 WM s[ed sus ynpe |
od{yued jnpy 3904 { Siplop pue saaqny, |ssajsenb-assyy Juasqy JeuLIoN say | awsag | Mg
o0 3o o |
Suwroap Sudwngy  sanqaz 2215 3|npE |
“uks s 393[3jeuI)y] 100] | jo uoneziuiel{y | 1011enb-sugy FUGIRIRG JewIoN oN 1N yduyy *
21nyiey {syucuuaz Jussqe wspso | eang
1enonsay repaqndos g 100 | ueyo}  jumqy JUAAY | 10quaNalg | -ganung oN N ._a_:_ u:u_._:
wsipeuofodAy auEgac |3 Hpday wsipio | asopy
swydorjopruoSodLyy 100 S|puEjuC sG] | oz j[mpe Jjey Judsqy | .ganung ON | awmisaq mog |
R T - i
ajnuejurs((a> SpLa
wsuepaydodAeue o000 | S(uepnt sapqy | ezs qape JioRp | juesty | wsgizng sag | oo w0
- - suotouny | undan [
W | Areymr | -opruogy | suiydony g
P< 1pnonsy saysa wstw | dopsag | sapp go | muouoys | opesar I
asuodsay]

A FTwv]

wsippuoSodigy oely fo uoupafissnyy |



PrepUsekT AL TESTICULAR FAILURE 49

distinctions are academic, and a patient may be regarded as suffering from functional
prepubertal testicular faslure when 2 biopsy laken dunng aduit hie reveals either
Wolfian duct derivatives or rutimentary testes, provided that the scrotal contents
are less than 1-ocm, in diameter and that the other {eatures of the syndrome are
present  Untit more 15 known of the ztiolomeat factors which cauce fadure of the
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other classifications of hypogonadism have been devised, but as the

« y I ) se are i)
comphrated' by the inclusion of lesions which do not cause gynzcomastia, the l;;‘;?e%
of Heller, Nelson and Roth is considered adequate for present purposes

PREPUBERTAL TESTICULAR FAILURE

In 1943 Heller and Nelson described a syndrome which they called functional
prepubertal castration 1 males  This is characterized by {a) the presence of Wolffian
duct denvatives i the scrotum but absence of functional testes, (0) sexuat
infantilism, (c) some delay 1n osseons development, (d) high urmnary gonadotrophin
excretion, and (¢) response to treatment with testosterone but not wath chorlonic
gonadotrophin

This syndrome may result from a variety of causes, but the essential feature is
that total {allu’re of the testis (germinal and endocrine) appears before puberty

: : Tt " o treatment with

* prtuitary failure,

. that the tissues

themselves are not inherently resistant to the action of androgens That the

«tiological factors concemed operate before puberty 15 mdicated by the presence of

eunuchoidism  The condition closely resembles surgical castration before puberty
and 1s so named as to exclude this possibility.

The ztiological factors responsible for this syndrome are varted Some cases
appear to have followed operations for inguinal herma before puberty, and 1t has been
suggested that during operation the blood supply to the testis has suffered  In other
cases a sclerosis of unknown wtiology affects the walls of the tubules, which as a result
fail to develop fully In yet another group failure of union between the Wolffian
duct and the testis may occur, so that derivatives of the former structure may appear
1n the scrotum unaccompamed by the testes, which remaimn in the abdomen. Some-
times failure of union between the Wolffian duct and the testis results in the appearance
of the epididymis alone in the scrotum 9 10, 11,32, 13 Fnally, some cases may be due
to congemtal failure of the testes to develop (anorciiaj

Before the diagnosis of this syndrome can be established, testicular biopsy 15
necessary 1n order to demonstrate the absence of functional testicular tissue ~ Con-
sideration of the wtiological factors involved wilt show that the results of biopsy are
varted In cases following surgical operations upon the ingumal canal and in those
associated with sclerosis of the tubules, some testicular tissue will be found That
this tissue is not functional wilt be mdicated by the rudimentary appearance of the
tubules and by the absence of normal Leydig cells  These findings will be reflected
by the presence of eunuchoidism and sexual infantiism  These chinical signs wil’,
moreover, prove that the causal factors operated befare puberty, thereby establishing
the diagnosss of prepubertal testicular faslure  In cases resulting from failure of union
betws een the Wolffian ducts and the testis, biopsy will reveal no testicular elements but

germunal ep‘lthclmm or Sertoh cells (Figure g)  Again, unmature epididyial tssue
or ductus deferens may be found ? \When testicular biopsy reveals epididymal
tissue, 1t may be argued that biopsy has been unsatisfactory and that testicular tissue,
although present m the scrotum, has not been located by the operator, who has
stmply cut mnto the epdidyms  That this argument 1s realistic 1s shown by the
appearance of epididymal “tissue without testis 1 the biopsy of normal gonads
However, if the scrotal contents are less than 1-0cm 1n diameter, and if bilateral
testicular biopsy reveals some form of Wolffian duct denvatives but no testis, it 15
nghly probable that functional testicular tissue 1s absent from the scratum  Similarly,
the dragnosis of anorchia during lfe can be substantiated only by a major surgical
exploration of the scrotum, imgumnal canals and abdomen  For the most part these
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testis before puberty, the name prepubertal testicular failure is 2 convenrent way of
referring to this heterogenous group of conditions  The disease winch 1s most Ikely
ta cause difficulty 1 diagnosis 15 hypegonadism as an solated manitestation of

prtuttary fatture.  In this unnary g P are fon, the testis shows
arrest of spermatogenesss in the presence of well-formed tubules, and the condition
pands to with ch gonadotrophin

Tasse VIIL
Duration of Gynacomastio 1n Prepuberiad Testwular Fashire

|

Duration of Patients Subantted | Patients Not
Gynwcomastia | to Qperation | Submutted o
{Vears) . ) Operation {7)

1oy z ]

et : {

N ]

12-20 f 2

~20 — i

The chnical and laboratory data of 11 patients who fnifilled the requirements of
prepubertal testicular fasture are shown in Tables VI, VII, VIIJ and IX It will
be seen that in this syndrome gynecomastia 1s asually auld {Grade 1) and first appears
between the ages of 14 aud 21 years {Tadle VII}, once it ts established, gynzcomastia
w prepubertal testtcular falure shows no tendency to spontaneous remussion {Table
VIIL)  The prinespal symptorns of which these patiemts complain are connected with
fwlure of development of the secondary sexual charactenstics, which proves such a
soniee of that the g , which 15 muld, 15 not yegarded so
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sexiously  As a result the age of anset and other features of the breast development
are not cleatly remembered.  Howener, 1t can be stated that the gynxcomastia is
painless and not associated with secretion ftom ihe nipples.  These patients afl showed
smiooth clear sking and mamtained that they kad never suffered from acne

1t is inevitable that <ome patients who turn out to be examples of prepubestal
testicular faiture are regarded s suffering from undescended testes before puberty,
Unless smaif notules are felt in the scrotum, it is scarcely possible to distinguish the
1o conditions {before puberty), and it 15 not surprising that two of the provent
sertes of patients received hormone treatment in the hope of eausing descent of the
testes.  This treatment did not ¢ause the associated gymecomastia, since breast
development preceded hormone therapy by more than two years  When chorionic
gonadotrophun is the hormone used, one would not expect gynecomastia to eceur in
cases of prepubertal testicutar fadure, because this hormone ss thotght to cause breast
dovelopment by stimulating the actsvity of the Leydig cells (page 25)

Prepubertal testicular failure is not familial, and eacept in the case of patients
submtted to hernorthaphy, the past health reveals nothing of wnterest.  The 17-keto~
sterotd excretson was normal and the lesel of unnary gonadotrophins tugh m every
patient  The three patients in whom urmary westrogens were estimated (Table IX)
showed levels within or just beyond the normal range  Histological changes seen in
the breast are those found i other forms of gynrcomastia {see page 22)

Pathogenesis

Boys subjected to surgieal eastration before puberty do pot develop
gynxcomastia  On the other hand, about one-half of those who suffer prepuberial
tostrcular falure show a muld degree of breast stimulatton? In those cases of
prepubertal testcnlar failure due to anorchia or to fadure of umon between testis
and Wolffian duet, it may be assumed that the patient Jacks any functional testicutar
wssue  In the absence of any evidence to show that the adresal cortex m this
conditon 15 responssble for the scoretion of evcessive guantities of eestrogens or
androgens, 1t 35 difficult to see how breast stimulation i cases of this syndrome could
resuft from excessive quantities of esther of these groups of hormones It seems
logieal to Tude that the & {from a § ! point of view) between
prepuberial testicular fature and surgical castration before puberty must he m the
actinty of testienfar tissue before the time of surgieal castration  There 15 good
reason to helteve that the tests 1s active before buth,® and while still situated within
the abdemen, this structure directs the development of the Wolffian ducts at the
expense of the Mull ducts and nf the d of the external
gerataha 4 In thisway it 1 possible to account for the wtiology of Tuner's syndrome.
which 1s associated with femate phenotypic or functional sex mn indivaduals with male
chromosomal sex & &7

it 13 not at present possible to do more than guess at the pathogenesis of pre-
pubertal testiwwlar falure I the testes were absent or functionless dunng
mitrautenne hife, one would expect such mdviduals to develop female phenotypsc
sex Ve can only suppose that the gonads are present in the abdomen untsl after
the time of differentiation of the gemtal ducts and external gemtaha 13 accomphshed,
and that they subsequently undergo some destructive process  Perhaps the destrucs
tron of the testes evposes the breasts to some fermmzmg nfluence dunng the
last stages of intrautenine hife, whch renders the mammary tissue unduly susceptible
to the wiluence of the small quantities of mstrogens or to the androgens secreted at
puberty by the adrenal cortex  Most patients with Turner's syndrome do not show
breast development at puberty, but the mammary gland responds to the admnstra-
tion of cestrogeme hormones  However, in some patients affected by Turner's
syndrome shight breast devclogamcnt with tudimentary mpples 35 seen at puberty,
and this would no doubt pass for o mild degree of gynecomastia 1 the case of male
patients *  Prepubertal fadlure 15 a } d , and unti}
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t ) N oot luce this syndrome the patho-
. No doubt future studies of
¢, although 11 cases reported
vy Newsous an SHOWeUd Hdie Lleredr sex,

The patients with prepubertal testicular failure reported by Heller and Nelson?®
were not excessively tall, unlike those affected by other forms of eunuchoidism.
The heights of their patients were between 587 in. and 703 in. In the present series
the range was 631 to 7.4 in. (five of 11 pattents being taller than 72 in ). At present
it is not posstble to account for this difference

Certain features of prepubertal testicular failure remain puzzling In the
absence of testicular tissue it might be expected that pubic and axillary hair would be
absent and 17-ketosterord excretion low, as in prepubertal pituitary failure. How-
ever, there is good evidence in animals to show that castration soon after birth
produces adrenocortical hyperfunction with increased production of androgens 104, 10
There is further evidence of a sort of reciprocity between testicular and adrenal
androgens, as for example the fall in uninary excretion of the metabohtes of adrenal
androgens which follows the administration of I7-methyl testosterone®®s; this
substance is not metabolized to 17-ketosteroids. Presumably, therefore, some
compensatory increase in adrenal androgen output accounts for the ultimate (but
delayed) fusion of epiphyses (the delay permitting growth hormone to produce
eunuchoidal changes 1n the skeleton), for the development of sex hair and for the
normal 17-ketosteroid eacretion mn patients suffering from prepubertal testicular
failure

KLINEFELTER'S SYNDROME

In 1942 Khnefelter, Rerfenstemn and Albnight!? deseribed the condition which is
generally referred to as Klinefelter's syndrome  This syndrome was said to consist
of gynacomastia, small testes, azobspermia, evidence of normal to moderately reduced
Leydig cell function, mereased excretion of pituitary gonadotrophins and (usually}
a reduced excretion of 17-hetosteroids  This description was based upon a senes of
mine pattents, each of whom had been quite normal until puberty, which began
between the ages of 12z and 14 vears Gynmcomastia was present 1 every case and
first appe ‘
was of Gr
paper and
intwo °
The testes were umformly small and symmetrical throughout the group, the
average size being 15 x 1+0X0+5 cm , and the patients stated that theis testes had
always been small Three patients had never lated, and of the sIx

four are known to have shown azoospermia In eight of the patients Leydig cell
) o ‘7 7 the vorce, the distnibution

adotrophtns were umformly

subnormal ”  Testicular

165 Were dlWdys dbuslinar  1me swvascs eeaen Defween two extremes in

s:?f[c)feist patients ‘Some cases shoned partial hyalmzation and defective Spen’;mkr

genests m certain tubules, while other cases showed extensive hyalmzation of all the

tubules and no cells within the tubular remnants Between the two lc‘nsa'ﬂ:.e‘s

wmtermediate states occurred, \\hxchAhyahn’nakmn wasg modemge _and only Ser n;

cells remained inside the tubules  This hyaline tissue stained pink with eosm an:
like eollagen with amlime blue  In no instance was normal spermatogenesis presei

N The authors statc that,

»sq than normal, owing

»ct the mterstitial cells

to be 4o times as numeraus 4s 1 e UG s
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Albright and his colleagues believed that the occurrence of normal Leydig cells
in the presence of defective spertnatogeniests and raised urmary gonadotrophins
was best esplained by the existence of a second testicular hormone secreted by the
gosminal eptthelum-—the so-caled ” X ** hormane. By analogy with the female,
follicke-stimulating {FSH) ¢ tes sp 1 and at the same time
stimulates the secretion of * X" h instead of ul the  of
the Graafian follicle and indsrectly leading to the prodaction of estrogens  “ X"
hormone controls the pituitary secretion andjor release of follicle-stimulating
hormone, and lach of this ™ X” hormone, resulting from tubuler demage, would
lead to raised unnary gonadotrophing

The histology of the breast in one of theve cases of Rhineledter's syndrome was
compared by the authars with a biopsy taken fram the breast of a man, aged 70 years,
who suffered from gy folloving gen therapy for carcinoma of the
prostate  Albright and hs colt state that produced greater duct
hyperplasia and less dense peaductal connective tissue than were seen in cases of
Khnefelter's syrdrome,  In one case an assay of urinary estrogens was performed,
and the reanlt was normal. Upon this evidence the anthors conclude that the
gynecomastia of Klinefelter's syndrome 1s not due to “ hyperestrinism * They
regard testosterone as unbikely 10 cause gynxcomastia in this syndrome because
normal men do not develop this symptom  The authors suggest the theory that
gynecomastia in Khnefelter's syndrome 15 the result of androgen secretion m the
absence of “ X " hormone  They admt that testosterose does not regularly produce
gynecomastia in castrates but behieve that a thurd factor s necessary—namely,
that the patient be growing when this hormonal imbalance becomes established.

Some of the conclustons drawn from the excellent descriptsve data sn this paper
merit further dicusston  In the first place, the mmportant observation of Levdig
cell clumping 15 dismissed as being the resnlt of a relative increase m the prommence
of these cells following atrophy of the tubules  The authors are i exvor when they
state that * one would expeet the mterstitial cells to be 40 tmes as Aumerods as in
the normal testis ™  One would expect these cells to be Jo tumes as concentrated
as 10 the normal testis—that 1s, the number 1 a gven microscopic field would increase
by 4o It will be necessary to return to this potnt iater

Agam the companson between the breast of & man of 70 years abruptly stimulated
by large doses of exogenous casirogen and that of a joung man suffertng from
gynaecomastia at or soon after puberty 1s cettamly open to question  This1s especially:
true when the photomucrographs presented for compan<on are exammed  the
stmslanty between the two sp is more app than the d in
any case, the hstology of the breast undergoes considerable change wath age, and
the sudden stimulation of a breast which has long since ceased to show signs of
activity, by enormous doses {by physiological standards) of westrogen, can hardly be
erpected to preduce changes wdentical with those seen at puberty under the wfluence
of the same hormone  Mozeover, 1t has been shown that the histology of gynecomastia
18 not speatfic for any particutar cause, and that m general the appearances resemble
those seen after cestrogenic stimulation of the breast (page 23)

One normal unnary cestrogen assay performad some years after the onset of
gynxecomastia, by the methods m use m 194z, would add Iittle to the case agamnst
cestrogens as the cause of gynxeomastia m Khmelelter’s syndrome

The canception of an * X hormone was purely hypothetical m 1942, and its
exsstence has never been confirmed since that time  The idea that such a hormone
specifically prevents gynacomastia during the growth spurt of adolescence seems to
attribute an exceptional rale to this hypothetical substance

Three years after the paper of Albright and hus colleagues, Heller and Nelsont
offered a new concept of Klinefelter's syndrome  Begmumng with the view that
B of the b was the fund b hty 1 this
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condition, they used the device of postulating four basic or constant features of the
syndreme without which it could not be diagnosed and a number of variable or
inconstant features The constant features are (i) small testes, {ii) hyalintzation
of the basement membrane of the senuniferous tubules, (i) azodspermia, and (v} high
unmary gonadotrophin content.

Patients who show these four abnormaltties vary from etnuchoid individuals
with slight breast development to those who show normal (or nearly normal) male
secondary sexual characteristics together with gross gynecomastis  For descriptive
purposes three major types are described—namely,” eunuchoid, intermedate and

EaNABR T . !

prvmal (Rromra »mh a poorly
¢ . - absent.
- e sexual

aevelopment and well-marked gyna astia The int: d; type shows some
evidence of eunuchosdism, some farture of secondary sexual characteristics, and

moderate gynzcomastta

A B <

TIGURE 10
The three ty pes of Klinefelter's syndrome according to
the cuncep)tpeaf Heller and Nelson? (A) Marked
without (B) Moderate
development of the secondary sexmal charactenstics
with some gynecomastia_ (C) Normal sexual develop-
ment and marked gy nacomastia

N this time en d Khnefelter's sy as the
ofa [I;Ire;)liz;a:fdl":el‘son ﬂt‘xon of the b cr by which may affect the testts
before or during puberty, If this process starts before puberty, eunuchouhsn;
results, 1f 1t begmns towards the end of puberty, the so-called nor{'malt gnt:su;‘: ,;7
Khnefelter's syndrome results  Now the normal group 1s composed (I) ]pa lcn“ n‘o‘;
fulfil the requirements of Albright and his colleagues m their original descrip: ‘a of
the syndrome,}* while the mntermedsate and eunuchord groups ar; e\nmp‘fsthh
repubertal testicular failure The only features of the eunuchon gro]up' b
goqu dristinguish these patients from o,thc}rj e.\ampl(es of pge::bc:;;{x} :gsengxﬂ(acr Dalx ;x’::
hntzation of the basement membrane te ¢

;‘;e)«;:]; cx:]’;e:engreh: fpﬁﬁomncmgraphs in the ongmal paper of (X’-leucr amz }\:.-l;;r; ud;

t f the basemer brane in_the x .
8‘:\( ‘gleu;:ﬁieh;tlgg izr;;{::‘lsr;hz“ an example of the Leydig cells in one patient of thrs
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group, and these cells are deceribed os being in * fair funcuional state . Whatever
their functional state, however, these cells have faifed o secrete notmal quantities
of androgenic hormones, becnuse the patients are eunuchoid and show inadequate
development of sccondary sexual charactesistics.

1t seems clear that the changes in the Leydig cells of the eunuchoid group are
not sufficiently chamcteristic to set them apart from other formy of prepubertal
failure of the testis  While hyalinizationof the t b f dy dly
oceur 1w patients showing cunuchoydism, it remains to be shoun that there §s in this
finding some spectficity, mtinfomical or other, shich yustifics linking these patients
with the classical type of Riinefelter’s syndromie.  Untt the specificits of this hyaline
change is established, 1t scoms more satisfactory to group alt cases of prepubertal
farture of the testis together and ta confine the use of the term Khinelelter's syndrome
to the sowatled tormal group, te, the type of paticnt described by Albrght and his
€G- OThETS.

Here the subject of Klnelelter's syndrome remained for more than 10 years,
until it was shown by Witschi, Nehon and Segal®. % that some of the patients nho
were regarded as typreal examples of the condstion showed lemale chromatin pattern
1 the cells of the skin and other bssues  These mdinduals have been called pseudo-
males, and they appear w every respect ke normal boys throughout childbood
At puberty they may Rotice gyparcomastia, which causes them to seek medical advice,
as also may thesr subsequent infertility  The male sceondary sevual charactersstics
show moderate to normal development  In one patient deseribed by Witschs and
his colleagnes,'® a few sermmferous tubules showed the full hustologial pattern of
spermatogenests and the chromatin sex was female , this 15 the nearest approach to
complete sex reversal which has yet been described m man *

Witschs and bis to-norhers? have gone so far as to dran an analogy between
this state of partial sex reversal and sex reversal in amphibans which can be nduced
by delay in fertihzation of the ovalated egg, which, as a result, shows endence of
degrad Under these & the primordial germ cells exhibat degenerative
features, multiplying slowly and entening the gonadal folds in small numbers or not
at all  If no germt cells suceeed 1n entermg the gonadal folds, permanent stenbiy
results  1f, however, a few goma veach the primordid gonad, the latter develops
as a testis regardless of the genetic sex of the host, since the small number of germmal
cells {the main mductor of ovaran develop ) Teads to weakening of the cartey,
with the resuft that the medutla gans ascendency over the cortex  In the case of
runor defects i penetration by the gona, the competition between cortex and medulla
may not be completely resolved, thus jeads to the production of cvotestes  The
unpottant factor appears to be the number of getm cells which enter the developing
gonad  Ths factor influences the follicutar and mierstitial cell development, winch
i tuen affects the capacity of these structures to exert thesr inductive effect upon the
gemtal ducts and external gemtaha

It 15 perhaps too early to press this analogy further, but such a concept mote
nearly fits these confusing aspects of hwman sex reversal than other theortes so far
presented  The concept of over-npeness of the svum suggests that acgowred or

3 factors are resg lefor Khmelelter's synd rather than h y
factors.  Tlus sdea 15 m acvordance with the observation that the syndrome 15 wsually
nesther famibal nor hereditary  However, recent ewvidence snggests that this
syndramie ¥ more often wherited than was formerly believed 30

Among the patients suffering from Khnefelter's syndrems who were d
by Nelson and Boceabella ¥ the ratio of chromosomal females 1o males was 44 to 130

* 3t will e recalled that the germ cells arve outvide the des elopsag gonad, probably from the
endoderm of the hindgut and that they msgrate by amebod movement 4o the gcglla\ folds,
which thev priceed (o Penetrate  Wotschr's canception of Kisnefelter s syndrome s based upan o

ry of dehvent gesm plasme 1 the aygote resulting from over-ry
tertiization ¥ 5 s overTipesess of the ovam hefore
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If Klinefelter's syndrome is due to some such acquured or environmental cause, this
sex difference must be explained, since there 15 no reason why zygotes of XX genotype
should be more frequently affected than those with XY genotype. Presumably the
Predo,mmmlce P,t: ch}'()‘KInO§omal.femal‘es results from the fact that only the extreme

all degrees of severity ~When the genotype of the affected Izygote is XX and no

e S ke e A e W T e 32 L s ythont

ample of

rm cells,

*. “and no

v . . Turner’s

syndrome and alhed syndromes). With more successful Ppenetration men of low

fertiity will develop These ideas can be presented in tabular form (after Witschi,
Nelson and Segal)

TasLe X

Genotype of the Affected Zygote

Survising Germ
Cells in Gonadal |
i

Fold XX XY

None (or very | Agonadal women Pseudofemales

few) |
Few Pseudomales and true her- | Men of sery low fertility

maphrodites }
Moderate Amenorthea  and  low | Men of low fertility
! fertility

Normal " Normal women " Normal men

In other words, the result of defective germ cell penetration will depend upon
the extent of this deficiency and the genotype of the zygote concerned. Zygotes of XX
and of XY genotypes will be affected with equal frequency Some of the patients
who suffer from Khnefelter's syndrome with male genetic sex are examples of some
acquired but usually unrecognized lesion of the testis which destroys the basement
membrane and brings about the same chinical and hstological picture

If this concept of Khinefelter's syndrome 1s correct, there are really three types

of this condition
(1) Chromesomal females 1 whom degeneration of the germ plasm has proceeded
to such a stage that this ovanan orgamizer can no longer mduce adequate cortical
development 1n the indifferent gonad, which consequently develops as a testis
(2) Chromosomal males 1n whom the degeneratton of the germ plasm, while not
suffictently severe to produce Tumner's syndrome, 1s yet sufficiently advanced to
cause mfertility and the features of Klinefelter's syndrome
AR ' s mathoYaminal nenacece, the nature of which
brane and hence the
Iity and the develop-

¢ any chmeal
has not been possible to distmguish these Lutve gioups by any ¢
1 ‘SO fz:r i an pthc h 1 features of the testis appear to be similar

?r: all three’ygroum“ The patients of Group 1 will be recogmzed by the female
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chromosomal pattern of their cells, while those of Groups z and 3 will be ndistinguish-
able  Since the gynecomastia shows no features peculiar to any one of these groups
{¢ 8-, age of onset, severity, histology, ete ) and crmmn thn o 0 - ‘
t&e testis is similar in all three groups

thefchromosomal'fema]es it would
. R , p-+-IC females may be endowed with
breast tissue which is snherently more sensitive to hormonal influences than the
breast tissue of genetic males,

TarLe XII
10 Klinefelter's

Severity of
Age at Gynaecomastra | Duration of Severity of Duration of
Case Onset of at Fust |G
Wumber | Gynaeomastia| Attendance | at Follow-up | at Follow-up | at Operation
{Grade) {Years) (Vears)
XXX 4 i ‘ 8 n -
XXXV . 4 111 ‘ 12 pite —
XL 1y 1 l — — 6
XXXVHI 13 1 i i m —
XLVI | 14 1 } — — 6
XXV, I s 1 ‘ A 1 ! —
i

Certain workers®s. % have described features by which the testes of cases
showing female chromosomal sex can be distingutshed from those showing male
chromosomal sex In the former, tubules are smaller, less regularly spaced, and
more severely hyalinized, they are also less likely to show complete spermatogenesis
These differences do not however affect the overall picture, which 15 one of germinal
cell faiture and clumpmg of Leydig cells

TasLe XIII
Duration of Gynacomastia 1n Kitntfelter's Syndrome

Duration of | Patients Submutted )’ Patients Not
Gynecomastia | to Operation Submutted to
(Years) | ] ‘ Operation (2}
R |
<8 ' 2
>8 <10 { —_
>0 ! =

o © o re veaeso—dees o gy cases of Klmefelter's syndrome are shown

Small testes and gynzcomastia were present

ame evident duning puberty, although it 15

¢ testes before puberty In spite of lhi fn.cil

A e the scrotal contents in prepuberta
testes were small, they wese sarger than

t?:f(lc(lﬁil failure, beang roughly 1-5X1°0X0 5cm It can be seen that eunuchoidism
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and decisive evidence of failure of secondary sexual development were absent in these
patients (Table XI). Gynwecomastia appeared at about the age of 14 years and
reached Grade 1T or I seventy (Table XII). Pain and secretion from the breasts
were absent. The breast development soon reached its greatest extent and remained
at this level indefinitely ; in no case was spontaneous remission scen (Table XIII).
None of these patients showed acne ; in fact, their shins were remarkably clear.  No
relevant findings were discovered in the previous health of these patients, and in
partreular no history suggestive of attachs of orchitis was discovered

cells {Iable XV).

Taste XIV
Laboratory Investigations sn Klinefelter's Syndrome

17-Ketostermds Unmary Semen § Epiphyses
(Mg per 25 | Gonadotrophins | (Number of (Age at
Hours (Mouse Units | Cxammations) l Cxamination)
per 24 Hours) | )
84 ! >o6 ¢ Azodspermis ‘ Normal for age
98 | >96 i {s) | (19)
90 77 S48<os | Noejculate | Eprphyses fused
40 1 >9b \ =) 5%
o3 . o6 1 \
] o . Azgospermia | Normal for age
1z 3 | >0 (3) ' (16)
142 : 96
8 '

.
Azodspermia | Normal for age
(&) {r4)

!
Azobspermia | Normal for age
[} ! (s}

. nz >0 | .
AXVID \ 89 >96 | AzoSispermia . Normal for age
94 s >q0 {2} ' (16)

The essential features of Klinefelter's syndrome, as the term 1s used m this book,
are (1) gynacomastia, (u) testicular atrophy, (u) defective spermatogenesis
(1) raised unnary gonadotrophin, {v) clumpmg of Leydig cells !

These changes may be reduced to a sort of common denommator, because
defective spermatogenests of the degree encountered m Khnefelter's symdréme leads
to raised unnary ggna('lot'rophms and to testicular atrophy, since the bulk of the

e Ltyasg

1t will be shown elsewhere that this combination of signs 1s seen 1n a
number of
diseases (eg male pseudohermaphroditism, d
P v Toare, pequdohermaphroditiom, iseases of the spmal cord, Leprosy,
Ll

. . . . f
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A number of workers have described the occurrence of hyperplasi inter~
stitial cells of the testis accompanied by defective sper PP TS]‘:'SOE -q]e. mger,

miotara ac canm ac tha vacult af o meant Uarinter af suarhid And aveaein aebal cemarcone

TasLe XV
Testicular Biopsies in Cases of Klinefelter's Syndrome
Le: Cell
Case Basement Germinal ig s
Number Membrane Epithelum
Distnbution Appearance

XXXII Hyalmzation well | Normal spermato- | Prormnent cJumps | Eosmophihic, mod-
marked genesis absent erately granolar

Some tubules con-

tain only Sertol

cells
XXXV | Increased thickness | Normal spermata- | A fewsmaliclamps | Small, pale,
Hyalinization and | genesis absent | ~only ‘pranular
Rbrous thicken- | Some tubules con-
1ng well marked tain only Sertoh
cells
XL | H well | Normal Promument clamps | Eosmophilic, mod-
marked geneass absent erately granular

Some tubules can-
tain only Sertol

| cells
XXXVII | H well | Normal / caminent clumps | E @
| “darked genesis absent erately granular

Some tubules con-
‘ tam only Sertolt

Normal sp Prominent clumps | Eosmophilic, mod-
genesis absent erately granular
Some tubules con-

tam only Sertol
cells

XLVI well
marked

|
| —

XXVII | Increasedtiuckness| Normal spermato-
! Hyahmzation well _genests absent

|

j

} Prommment cmmps | Very eoumapiie
| ‘and granular

marked Some tubules con- !
tan only Sertoh
! | celis | |
[ -

1 cells

the shrikage of the tubules lowers the pressure exerted upon the mterstitial ,

th:reby allog\vmg the nests or groups of these cells to expand He adds that the

hyperplasia may be so extreme as to maintain the size of the testis i the face of
considerable shrnnkage of the tubules

Among the conditions which can give rise to these changes are the !ollmvzlg .

i es Pulmonary tuberculosis, cachexta i carcinoma, cardiac

Chm?ali‘iugse:}slronic nephntis, syphubs, leprosy, untreated advanced diabetes
EmIa

A g?ﬁ?,:::éspeimcmus an?' i v tub ! typhotd fever, polyarthntis.

\l‘;:cellancnus. Gemle testicular atrophy, undescended testes
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Jemerin quotes Kaufman® as stating that, in general, in diseases associated
SR - e e T

completely destroyed, the hyperplasia 15 great.

Fioure 11

Kunetelter's syndrome showing gynxca-

mastia  and  smail  testes  without
eunuchoidism

ntensive or long-lasting to produce at least cessation of spermatogenesis )

Féhzet and Branca®® state that in undescended testes interstitial cells are rarely

seen before puberty  However, in ectopic testes remaved after puberty they found
bt

atrophy of the tubules, y an increase of the interstitial
cells between the tubules, to be the rule
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In support of these observations Jemerin!® has quoted certan experimental
observations  The testes of dogs were exposed to roentgen irradiation and biopsies
taken after each of three successive exposures  The testes were finally reduced to
about half of normal size  After each exposure atrophy of the germinal epithelum
was more advanced, and hyperplasia of the interstitial cells became more evident.
The authors (Kyrle® and Simmonds?) concluded that Leydig cell hyperplasia was
secondary and compensatory to the parenchymal degeneration This concept was
emphasized by the observation that when recovery was permitted after atrophy of
the parenchyma had not proceeded too far, regeneration of the epithelium occurred,
followed by regresston of the interstitial cell hyperplasia

Bouin and Ancel® ligated the vas deferens of young rabbits and found that
the ous_tubules ined no spermatozoa and only a few germinal cells,
while there was slight hypertrophy of the interstitial cells  When this procedure was
performed on one side and the opposite testis removed, after a period of six months
the tubules came to contain only Sertolt cells and a few spermatogoma, while the
“ interstitial gland ” was enormously hypertrophied

[ALNRAET S

RE 2N

H .
e

e

. v

G e :

FiGURe 12

The testes 1in Khinefelter's syndrome  (A) Clumps or masses of wnterstitial cells between

atrophic tubules {B) Tubules lined by Sertoh cell, Hjyabnization of the bascment
membrane 15 seen In the tubule on the left  (C) A typical clump of mterstitial cell>

In the regencration of the testes of dogs exposed to radation, the parenchyma
recovered before the nterstitral cell hyperplasta regressed ~ Smilaxly, 1n experimental
Iigation of the vas deferens, defects of spc:rmatogenesnil preceded the chlalnges u:ltg:

e L n, some of these causative conditions occastonally produs
Leydg cells, fg e . . T " cells but never
r these reasons
to those m the
i y f the term
-dig cells and that the latter were compensatory From his use o
%%cqsﬂasla and from his concept of the pathogenetic basts of the changes 1 th‘c
Levdig cells, 1t 15 clear that Jemenn regarded the latter as more than a relative
increase 1n number and prominence .
mcmgumm;mzmg these observations, Jemerin states that “1n any conditton, lbocnl‘
eneral or expenimental, in which cessation of spermatogemc actvity and tul 1_i_lgr
gt hy occur, hyperplasia of the interstitial cells may secondanly ensue (clz
a mgd{ ; hyp'crplasla may be so marked as to form almost the entire stroma a}r;
oo ‘r)mamlam the size of the testicle despite marked tubular atrophy e
oty mt suggest that the hyperplasia may cause further tubulae atrophy by pressure
Eoﬁxgnp:magyg' and mtrating factor, however, 15 the parenchymal destruction
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Among other writers nho have reported the association of clumping of Leydig
cells 1n association with destruction of germinal epithelum the following deserve
mention :

(I) - [ N U,

1 atranhe af the tactic
same ch:: o

(3) Hausemann®? found the same histological changes in cases of tuberculoss,
carcinomatowss, syphilis and permcious anamia, while Lubatsch? and Cordest
confirmed these fmdmgs m tubcn:u]o»x: and carcmomalosh

and the same changes were to be found

(5) In the case of :llcohohsm (>omchmc> complicated by cirrhosis, tuberculosis
and We 33 made stmilar observations

{6} In acute ll|ncs<c> Cordes,*® Bouin and Ancef?! and Kyrle** described the
same changes in the testis.

(7) Inundescended testes Félizet and Branca,® Grynfeldt,®! Pick,* Simmonds,
Koch® and Kyrle*® all describe absence of germinal epithehum and Leydig cell
hyperplasia

{8) Stroche, 3 Pick3® and de Josselin de Jong® made similar observations in
cases of male preudohermaphroditim,

Most attempts to explan the =tiology of Klinefelter's syndrome have taken the
view that hyalinization of the basement membrane is the cssential pathological
change The work of Jemenn!® suggests a mechanism whereby two of the three
fundamental features of the syndrome may be hinked. Hyalmization interferes

AR wareme ] e h A

duning fixation
On the other hand, the nests of Leydig cells seen 1n an ordina
preparation of the testis shou]d be looked)\\pgon as a section of a long :{rahr:fit‘:)]lo f:xi;}
- eten s B e e ~* lestruction of tubules
<ation of a stretched
sm place  This wil]
with the result that

- PR R RSP 2 S el .
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cells do not usually show mitoses, while occasional mitotic figures are encountered
in the clumps of these cells seen 1 Klinefelter's syndrome %°° Such mitotic figures
were found in all six testicular biopsies of the patients with Kinefelter's syndrome
descnibed in thus chapter.

B In order to explore the possibility that the condition of the Leydig cells in
Klinefelter’s syndrome does not result from an anatomical rearrangement in the
testis as the result of destruction of tubules, some estimate of the volume accupied
by these cells is required. Expetiments of this nature have been undertahen at
Guy's Hosprtal, P ° B A 3 i . e
of testicular biopsy
thin  The areas oc
From the relative weignts ot the Leyag cell areas and total area 1t 1s possite 10
calculate the relative area occupied by Leydig cells, and from this relative area the
;a}:opomonnte volume of Leydig cells 1s calculated and expressed as a percentage,

us ¢
Ayx Py

1

where A 15 the area of one field and P, 15 the proportionate area of Leydig cells, i e

Proportionate volume p=

Area of Leydig cells
Total area

This technique 1s 2 modtfication of that described by Eranko® and was devised
by Dr G Thomas of Guy's Hosprtal

Table XVI shows the change 1 volume of the tubules calculated as the cube of

the mean tubular diameter The expected proportionate volume of Levdig cells
is caleulated by assuming that ths wall 1ncrease in proportion to the fall in volume
of the tubules. * In five cases the observed proportionate volume of Leydig cells exceeds
that expected on the basis of these calculations The siath case is that of a man
aged 56 years who oo - ‘¢ years The
fact that this biops: 12 may explain
the fact that clump v . ortunately the
exact dimensions of a swhole testis tn Khnefelter’s syndrome have never been reported
External measurcments of the testss in the scrotum are so0 1naccurate as to be worth-
less, but even these rough dimensions suggest that the reduction of testicular volume
is greater than the decrease m testicular volume calculated a‘bovc This is p{‘(;ba}:ly
3 (s ER R A ¢ i gank

testis

ata at

ioubt

1ps of
Leydig cells result from relative prominence of the mnterstital trssue does not provade
an entwely satisfactory explanation for the appearance of these cells m the clumps
charactenstic of Klinefelter’s syndrome and that the possibility of a true increase
m the number of Leydig cells must be considered It 15 10 be hoped that carctul
measurements of testicular volumes i Khnefelter's svndrome wilt be undertaken

t and Branca®

iis appeared 1n

s At puberty the JNterstilidl teus ale susjivecs v gORadotrophic
lsat:xieul:‘\‘::r‘zpfmm thg adenohvpophysis, and 1t 15 probable that the appearance of
these cells 1n clumps Tepresents a response to such sumulation  If we now conqdm;
some of the conditions which lead to destruction or loss of germmnal tplei(l;clmm and
Tumping of Leydig cells, it wall be seen that these changes are encountered tn genetic
}:e‘rlnalpes In whom some deyelopmental anomaly has mterfered with the development
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of tubules, n undescended testes where the tubules themselves have developed

charactenstic appearance, which is essentially indistinguishable, regardless of the

cause, [t seems likely that the appearance of the Leydig cells from canses as diverse

as a developmental anomaly on the one hand and a progressive disease of adult life

on the other, 1s more readily understood as the result of hormonal stimulation of

these cells than as an architectural change brought about by loss of elasticity or
Tante NX\1

| ‘ P
Percentage Dise
| Mew Dometers o of the, | ! two { Expected
| im ) | Three Groups of | Mean {portionate| Pro-
Case | Tutules Diameter* | Volume | portionate
Number | | cmm) |of Leythg |* Votume
| ! T ¥10-¢ Cells | of Leydig
i (@ | (Obserred))  Cells
o
0061003 a1s |
XAXII x  ox ' x 2 15 6o 2 461 n
|09 o13]0 14, |
- A — -
eob 009 o1y ! !
XXXV XXy 0 2 10 so 3
(099 018106 |
T ooy oos o1yl |
XL x ., ox < 3 18 so [ 22 1 350 1y
ono‘uxa‘om} , , | |
S i T SN IS
00b 005 o4 “ |
0 59 ‘ 17 8o 18
DEEE— B B
XXVIL X %« o<, 19 23 58 22 0 1
010 [0z 0s .
o0 ooj}[}l;} t
XLVI PRI 0 8 s 17 392 18
000 014005 X
10 normal con- | - | i ‘f i
ogxory o~ | — | — a7 -

pressure following the destruction of tubules  This 15 especially so n the case of

that no histological distinction can be drawn between the testes i Khnefelter's
syndrome m genetic females and 1n genetic males *

It 15 therefore proposed that the term Khnefelter's syndrome 15 at the present
stage of our knowledge a useful one and ts most useful 1f reserved for a condition
defective azoospermia and raised unnary
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gonadotrophins without eunuchordism but with normally developed male secondary

females  The tubules show hyalintzation of the basement membrane because their
development is, as it were, hall-hearted. This group can be called true Kimefelter's
syndrome, and rarely the full pattern of spermatogenesis is seen in an occasional
tubule, pointing to 'a potentially complete reversal of sex® In other cases, in
chromosomal males, the testis is affected by some flammatory or degenerative
process the nature of which 1s obscure and the onset usually latent In erther case,

falidvaehdhe ST it

abnormal r?:latioﬁship is clumping o(“Leydlg cells and gynéecomastia The same
changes can occur i chromosomat males in whom the germ plasm is deficient (see
page 57)
A similar assault on the testis may occur 1 adult life and change the normal
balance between testis and pituttary to an abnormal one, like that seen 1n Khinefelter’s
ERAR USR-S A SV

o mmmemal amCbhalinm

ai'e consistently associated with gynecomastia  The diseases which have been found
to produce this sequence of events are
{r) Khnefelter’s syndrome
{2} Tumours of the testis
(3) Radiation of the testis
(4) Leprous orchtss
(5) Mumps orchitis
{6) Hyperthyroidism
(7} Male pseudohermaphroditism
(8) Traumatic paraplegra
(9) Friedreich’s ataxia
(10) Dystrophia myotonica
The term Klinefelter's syndrome 1s reserved for those cases with hyalmization
of the basement membrane of unknown @ticlogy, onginally descnbed by Albnght
and his colleagues,!* mcluding cases of female genotype ¢
Nelson®® belicves that the appearance of the testis in male pseudohermaphroditism
15 more in favour of the idea that the Levdig cells produce the cestrogens which
yimulate and mantam the development of the breasts n this condition  He has
S S i eaY avatoncn tn sumnnrt this belief and considers that extra-
sunted (because castration causes
VLY A cnekearans
Here we have a CONWULL 1 wines

i levels and testicula ’
g;:ﬁsgr:gp};\ccwt that hyalimzation of the basement membrane 1s less evident
s! L

t they do son

»die cells secrete cestrogens 1n this condition, 1t 1s likely thal

11 the Leiglbncunnry stimulation since astrogenic activity first appears at pubcrt}_/,

Ao ep\\hen the prtmitary gland 1> actively secreting gonadotrophic hurmom.sI

{1‘?, m]a;:;a: of Leydrg cells may then be under the influence of the interstitial cell-
e clu )

stimulating hormone (ICSH)
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H the posibiity that the Leydig cells in Khincfelter's syndrome have been
stimulated by an increase in the production of ICSH be considered, some explana-
POErE Lo PN S TR “er puburty

. . testicular
. .o s that the

1
PR
AN LDAL CASEIATION It Lhls CONULLIOI Causes TERIesson OF DItast development fse¢
page qo) 1t

1f the testis of Kiinefelter’s syndrome plays some part in the production of
gynxcomastia, it seems logical to attribute this action to the Leydig cells, since the
Sertoli cells shaw no evidence of overactivity and in advanced cases become almost
obliterated, The cells of Leydiy secrete androgens and probably also estrogins,s*
but until more refined methods are available for estimating urinary cestrogens, the
hormone(s) responaible for the By of Klinefelter's syndrome will remain
DSt A AR P ST T e om e T

PR R

syndrome (sce page 134)

It 1s offered 2s a hypothesis that gonadotrophic stimulation (by I1CSH) of
the Leydig cells may lead to the development of gynwcomastia  Sometimes this
stimulation i» part of the physiological processes of puberty {subarectar node and

of or the production of these abnormal quantities of 1CSH from the pitustary
Gynxcomastia does not always follow destruction of the germinal epithelium
and clumping of Leydt cells  Jemenn makes no mention of gynxcomastta n the
numerous conditions which he describes as assocated with clumping of Leydig cells
SR e - . L. o “h g

tissue ate ymportant m this respect ' !

Recent studiest!® of nuclear sex in Klinefelter's syndrome have produced
nteresting but confustng data  For example, in some cases a dispanity between the
chromosomal pattern in skin cells and neutrophul leucocytes has been reposted
Ewidence has also been praduced for possible translocation of the 1 el
mnvolved 1n sex determination, te chromosomal males could possess less than their
share of autosomal sex determining factors (MXY) and chromosomal females could
possess more than their share of these factors (MMMXX) These mteresting
possibilities are purely speculative at present, but are bemng subjected to further
exploration

TUMOURS

Certam tumours of the testis may be associated with gynecomastia, and although
they represent an uncommon cause of this condition the assotiation 1s important
from a diagnostic pomnt of view The following tumours have been reported m
with gy wa (1) ch helioma, (1) > {m) inter-

stitial cell tumour, (v} Sertol cell tumour, (v) adreno-cortical rest tumour
Sarcoma of the testi; has been reported*® as a cause of gynzcomastia, but this
claim has not been supported by histological data  Simitarly, one case of a tamour
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of the epididymis associated with gynzcomasha was reported by Galliert ® Such
tumours are very rare, and the association with gynecomastia may have been
fortuitons  Moreover, in both cases the nature of the tumour must remain in doubt

. CHORIONEPITHELIOMA
_Chorionepithelioma Is more frequently associated with gynzcomastia than other
testicular tumours This assocration was first described by Cooke in 1915, and
Galbert’? reviewed the hterature on the subject  Gilbert's paper 1s based upon 123
cases of choriocarcinoma of the testes, extragenital choriocarcinoma and teratoma of
the testis with choriocarcinoma n metastases  Bilateral gynaxcomastia was present
in most cases, and m many a white fuid could be expressed from the nipple  On the
basis of these cases, Gitbert described a syndrome of choriogenic gynxecomastia,
characterized by the following features -
(1) Chortonepithelioma 15 found 1w the primary testicular tumour or 1 its
metastases, )
(2) Gynecomastia, usually bilateral, 15 often the only chnical symptom present.
{3) The areol usually shosw mncrease in size and/or hyperpigmentation
{4) Milky flud can be expressed from the nipple, and there may be microscopic
evidence of secretory actwity 1n the breast
(5) Chonionic gonadotrophtn is present in the urine (sometumes m very large
quantities). (Estrone may be present i the urine mn abnormal concentrations
{6) The antertor prturtary gland shows the so-called * pregnancy cells .
{(7) Hyperplasia of the prostate and seminal vesicles sometimes occur
The term pregnancy cell refers to the hypertrophic basophnl cell found in the
adenohypophysis during pregnancy

Mechumsm of Produchion of Gynacomastia
The observations of Gilbert recall the action of chotionic gonadotrophin upon
the normal adult testis  Maddock and Nelson®® showed that the hormone produced
’ ot " ' ) 1 unmnary cestrogens
es gynxeomastia by
Moreover, Shimkin®!
upon the mammary
us hormone upon the
breast 1s indirect
Hvperplasia of Leydig cells in both the .
chorioneprtheltoma 1s reported bv Arendt 3
cells 1n testes of normal size among his own ¢ .
of spermatogenests m the unaffected testts The facts at present available do not
permit a fina] statement, but 1t seems likely that there are two possible explanations
for the gynzcomastia seen w chotioneprthelioma of the testrs—namely, that the
tumour secretes chortonic gonadotrophm n such concentration as to sttmulate the
cells of Leydig to produce an estrogenic {or possibly an androgenic) hormone, which
in turn stmulates the development of breast tissue,’ or alternatively, that the
tumour itself secretes cestrogens, which cause gynecomastta  The correlation
between hyperplasia of Leydig cells and a high output of gonadotrophins has not been
estabbshed 1n the eases so far reported, although in one series 1t 1s likely that such a
1on existed *
correé«;x;ce large doses of chorionic gonadotrophin have been shown to cause damage
to the germmal epithelium, tt 15 not unlikely that atrophy of the contmlatcm!) te-«n;
in patients suffering from chortonepithelioma could result from the produ}c‘ 100 o
this hormone by the tumour Until more 15 known of the action of chonome
n this serins,
* 1 a poronat commencaton (5% b K\ St Eh o i

e dertved from seseral
;:rmm“cd could not be stated with any preciion
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gonadotrophin_upon other endocrine structures such as the adrenal cortex, and
until the possibiity that these tumours seerete testrogens has been explored, the
mechanism of gynecomastia in the presence of chorionepithelioma is attributed to
the action of chorionic gonadotrophin upon the interstitial cells, which are stimulated
to secrete eneessive cancentrations of cstrogens

Although chorionepithelioma 1s a rare cause of gynecomastia, Gordon-Taylor
and Till*® have pomnted out that in this group of tumours gynecomastia indicates a
poor prognosis  Less often gynwcomastia is an c:\rlf- sign in chorionepithelioma,
and unnary assay for chorionte gonadotrophin should be undertaken in cases of
gynxcomastia affecting young men between 19 and .40 years of age 1n whom no other
cause of gynacomastia can be found
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Semmoma of the testis 1n a patient who showed

well developed gynrcomastia The umform

celllar appearance of this type of tumour 1
well shown

SeMiNoMa

Tt 15 not 11 d that may ly cause gynwco-
mastia, The nomenclature of testicular tumours 1s somewhat confusing, so that 1t is
difficult to assess the incidence of this assoctation from reports m the hterature

Herzenbergs? has recorded a case of with gy 1a, and the foll g
pattent, who showed gynxcomastia and seminoma, was seen at Guy’s Hospital
At the age of 32 years +he nabiant canenlad ~ dncbar hpan an f Lios

At that tume the testes were

of the left teshs  Baopsy

ot opefation the gynacom.

showed the microscopic fea
destruction of germunal ep

test before operation was negatne
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Mechamsm of Gynecomastia
Ferguson and his colleaguess® shoved that a quantitative modification of the
Afsctlll\hm‘m»tZondek test gave the following results in 117 cases of malignant disease
of the testes

Adult teratoma 500 umts
Semmoma . P 000 units
Embryonal carcinoma . L. 2000 units
Chorionepithelioma . . . +»  10,000-40,000 ynrts
Normal male unne <52 umts

Today, however, such diagnostic accuracy is not expected of the Aschheim-
Zondek test
Hamburger and Godtfredsen’? studied the hormonal changes n cases of seminoma
of the testis. They concluded that an incre - ° '
found 1 759 of cases of semmoma, and s
pitmtary origim by means of three observatic
B T N R

1€

trophin found in the urine of castrates,

In 75% of patients with semmoma urinary gonadotrophin levels between 50
and 400 mouse umts were found before surgical or radio-therapeutic treatment.
These levels are simtlar to those found n castrates, but were not found after the
removal of the affected testis, even in the presence of metastases Unnary cestrogen
levels as measured by bioassay were normal, and urinary androgens were reduced to
levels found 1n normal subjects after the removal of one testis, ;n the treatment of
conditions other than semmnoma The authors suggested that the rise mn urnmnary

T ot ' “ androgens by the testes
the cause of gynwecomastia in
n reported, and the findings of
Hamburger and Godtfredsen relate to cases without gynecomast:a, Semmoma
rarely causes gyn®comastia, but the case reported above indrcates that breast

stimulation may be an early symptom, so that careful and repeated examination
) Sf o réon sm ndult man A number of reports

Jlogreal identity of the
VNI

InTERSTITIAL CELL TUMOURS
S vt eMed i ceecnnnd cells of the testis, and m 1895 Sacchi®
se cells without reahzing that he was
v of Leydig cells  Rowlands, Nicholson
1be a case of mnterstitial cell tumour 1n
ription of

Amanctin

and \WebSIEr®: wele Ll et wuumuas v wran
which the chnical picture was correlated with a detaxled_ patholog‘lc‘al s

Jun - .
way resemble mterstitial

Clintcal Preture dstimet

y c

berty, mterstitial cell tumours cause sexual precoaty, as distin
[ Beforeczlllls puyberly,“‘“‘ 4 That 1s to say, although the pems and secondary
o prece ™ 4 1os 1 ghe testes {apart from the tumour) semain
' *s The tumour may be so small as to escape
1s difficult, because adrenacortical hyper-
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function may produce the same chnical picture. Under these circumstances, when
a tumour is felt 1n one testis, the diagnosis lies between an interstitial cell tumour
and an adrenal rest tumour  The distinction in this case can only be made histo-
logically.** Sometimes adrenal rest tumours are bilateral, so that both testes are
enfarged. In this case the diagnosss lies between precocious puberty of cerebral or
idiopathic origin with spermatogenests and consequent testicular enlargement on
the one hand and bilateral adrenal rest tumour on the other,®®  This distinction can
be made by testicular biopsy, w hich will reveal the presence or absence of spermato-
genesis
In adults, interstitial cell tumours, for the most part, present as testicular
b . A it «

N e, r
f Vs
DY MOACIN IETHOUs NAVE 708 LECH AVAILIDIC 1M e Teported €ases SHoWIng gyneco-
mastia.s? Tt 1s therefore not possible to draw any final conclusions about the patho-
genesis of gynecomastia in those patients who show precocious puberty and all the
evpected effects of increased androgen sceretion in addition to gynmcomastia,
Unfortunately, the cases so far reported have not been accompanted by sufficient
evidence to exclude the posability of adrenal rest tumours ¢
The pathogenests of gynmcomastia in patients suffening from interstitial cell
tumours leads once more to the disputed ongin of testicular estrogens  In spite of
convinaing evidence that Sertolt cell tumours 1n dogs produce cestrogens,®®. #7. 98
there is still much evidence in favour of the Leydig cells as a source of cestrogens.
Maddox and Nelson®® have rcport‘cd a series, of expeniments which mdicate that
PPN v e 0 B B Y .

contamed fully differentiated Leydig cells, and castration led to sigms of eestrogen
withdrawal and a fall in the level of unnary eestrogens  Nelson concluded that the
Leydig cells constituted 2 more probable source of cestrogens than the Sertols cells,

These observations are not necessanly mutually exclusive. Perhaps both cells
can produce cestrogens  The activity of neoplastic tissue may not provide rehable
evidence of the functional capacity of a tnormnl cell or may present a distortion of
o e B P . 1 & distort

teconctled 1n such a way as to explain the source of testicular cestrog'cns under
physiological conditions

Two examples of femimzing interstitial-cell tumours have been reported n
d'og‘s,’“- ™ and 1 one of these™ elaborate hormone studies were made. Bioassay

4
1
] .
authors beheve that these hndings ave 1n favour of cestrogen secretion by the tymour
rather than conversion of androgens to cestrogens
Thi haet aloaroamnl ob <3 on oo = aman 26 codomid 4 21 Wy .
by
mas
dian
enfa
perfuinied as shown m lavle AvVilL
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Mechamsm of Gynacomastia
Ferguson and s colleagues®® showed that a quantitative modification of the
A{scl}:}helm-londek test gave the following results in 117 cases of malignant disease
of the testes:

Adult teratoma . s0- 500 umts
Seminoma . . . 400- 2,000 umits
Lmbryonal carcmoma . .. .. 2,000-10,000 umits
Chorionepithelioma . .. 10,000-40,000 units
Normal male unge . <5z umts

Today, however, such diagnostic accuracy 1s not expected of the Aschherm-
Zondek test.
of th
fount
pitum
not *
gona . ..
excreted 1n the urine m cases of seminoma were 1dentrcal with those of the gonado-
trophin found 1n the unne of castrates

In 759 of patients with seminoma unnary gonadotrophin levels between 50
and 400 mouse units were found before surgical or radio-therapeutic treatment.
These levels are similar to those found in castrates, but were not found after the
removal of the affected testis, even mn the presence of metastases Urinary cestrogen
levels as measured by bioassay were normal, and urtnary androgens were reduced to
levels found 1n normal subjects after the removal of one testis, 1 the treatment of
conditions other than seminoma The authors suggested that the mse m urnary
gonadotrophins resulted from a fall in the secretion of androgens by the testes.

Further studtes are requured n order to establish the cause of gynzcomastia m
seminoma  The state of the Leydig cells has not been reported, and the findings of
Hamburger and Godtfredsen relate to cases without gyniecomastia Semmoma
rarely causes gynxcomastia, but the case reported above indicates that breast
stimulation may be an early symptom, so that careful and repeated examnation
of the testes 1s required in cases of gynecomastia in adult men A number of reports
of seminoma 1n the literature are conf because the histol 1 1dentity of the
tumours reported has not been clanfied

INTERSTITIAL CELL TUMOURS
In 1850 Leydig described the interstitial cells of the testis, and 1n 1895 Sacchi®
descnibed the first case of a tumour of these cells without reahzing that he was
presenting the clinical picture of over-activity of Leydig cells Rowlands, Nicholson
and Websters! were the first authors to describe a case of intersttial cell tumour mn

Chntcal Picture . \
rty, mterstital cell tumours cause sewual precoaty, as distinc
(romB[frrgé:cxgzls)epu{)eny e2-45. 85 That 15 to say, although the pents and sc\cond.}r{'
sexual characteristics are w ell dc\:clopc(},‘ th_
consistent m size with the patient’s age ¢
detection, in which case the diagnosts 1s
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In addition, the titre of urinary chorionic gonadotrophin was negative at 750 LU.
per 24 hours and that of F § H. was postive at 13 and negative at 52 MU per 24
hours,

The affected testis contained a tumour which proved to be of iterstitial cell
type, while the remainder of the testis showed defective spermatogenesis with few
spermatids and no more than occasional spermatozoa

This case is mstructive m several ways, In the first place, uninary estrogen
levels are only shghtly raised, although gynmcomastia was recent and pronounced
and the state of the germunal epthel compatible with recent exposure to
westrogens  This must mean that either the sccretion of estrogens was variable
or shight increase in urinary levels 15 compatible with marked gynecomastia (including
pain and secretory activity) and defective spermatogenesis. It is therefore not
surprising that igh unnary @strogens have not been reported 1n essential gyneco-

Taner NV
Hormone Assays i Interstitial Cell Tumour of the Testis
(Case _of Herrmann ef aln™)

. Preoperatne  Post-operative
Urinany Sterod Value per 1+ Value per
24 Hours 24 Hours

Normal Range
{Maley

1so-androsterone and dehvdro- |

o-androsterone zzmg © 0 mg —
Androsterone 1 zmg ' 1 9mg —
— D

Ftiocholanatone . zemg  , samg _

ctosteroids + 8mg 1 9gmg —

Gatradiob 178

mastia and n d with clumping of Leydig cells, such a shght
ncrease can be detected only by sensitive methods It 1s hard to concewve that
the gynecomastia in this patient could be due to any cause other than the direct
action of cestrogens upon the breast  Isolated reports of normal unnary cestrogens
m patients suffering from gynecomastia should not, therefore, be taken to mean
that such gynacomastia cannot be due to excessive secretion of cestrogens
In the second place, the unnary output of 1soandrosterone and dehydroiso-
androsterone was high before operation, and an mcrease in the urinary output of
dehvydroisoandrosterone has been reported following the administration of cestrogens &4
Agam, the excretion of an holanolone (metabolites of
was low before operation, while that of 1r-oxy-17-hetosteroids remamned normal,
which suggests that the secretion of testosterone was depressed in the presence of
the tumour Modern concepts of the synthesis of hormones suggest a series of
equilibnia governed by appropriate enzyme systems The outcome of a given
equilibrium 1s governed, among other factors, by the nature and concentration of
the substate and the nature of the enzyme systems at hand In consequence, a
P - . which 1t
hormone

. It 15 v
estabfished that the body can convert androgens to cestrogens 64, 82, 85 any ?:s‘;
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In addition, the titre of urinary chorionic gonadotrophin was negative at 750 1 U,
per 24 hours and that of F S H. was positive at 13 and negative at 52 M.U. per 24
hours

The affected testis contained 2 tumour which proved to be of interstitial cell
type, while the remamder of the testis showed defective spermatogenesis with few
spermatids and no more than occasional spermatozoa

This case is instructive in several ways. In the first place, urinary cestrogen
levels are only slightly raised, although gynecomastia was recent and pronounced
and the state of the inal epithelum compatible with recent exposure to
cestrogens.  This must mean that erther the secretion of westrogens was variable
or slight increase in urinary levels 1s compatible with marked gy ia (includ
pain and secretory activity) and defective spermatogenesis It 1s therefore not
surprising that high urinary strogens have not been reported 1n essential gyneco-

Taste XVHI
Hormone Assays 1 Intersuial Cell Tumour of the Testes
(Case nf Herrmann ef alu™)
Pre-operative ' Postoperatne  Normal Range
Uninary Sterond , Value per  Value per (Male)
| 24 Hours 24 Hours

Tso-androsterone and dehydro« |

1s0-andro~tetone 2 zmg o gmg -
Androsterone - . ssmk  iewms  —
Etincholanolone 2 gmg 50 m—F-; - gi_v o
ot TEme t omg T
Estriol ts 708 T T Gem
Esteone 6opr ! — T <rom

3 2uf — ESTERS

mastta and in conditions associated with clumping of Leydig cells, such a shght
ncrease can be detected only by sensitive methods It 1s hard to conceive that
the gynecomastia m this patient could be due to any cause other than the direct
action of cestrogens upon the breast  Isolated reports of normal unnary cestrogens
n patients suffering from gynacomastia should not, therefore, be taken to mean
that such gyneecomastia cannot be due to excessive secretion of cestrogens
In the second place, the unnary output of i d and dehydroi

::n‘dro“teronc vas Tugh before operation, and an increase in the urinary output of

which suggests that the of was def d in the presence of
the tumour Modern concepts of the synthesis of hormones suggest a senes of
equilibna governed by appropriate enzyme systems The outcome of a given
equilibnum 1s governed, among other factors, by the nature and concentration of
the substate and the nature of the enzyme systems at hand In consequence, a
histological concept has given place to a histochermucal one, as the result of which 1t
15 now held that the important feature of an endocrine cell, as far as 1ts hormone
production is concerned, is not its appearance but its enzyme content It is now
established that the body can canvert androgens to cestrogens.®\. 8% 8 In any case
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there should be no difficulty in accepting the cells of an interstitial cell tumour a5
the source of cestrogens in the patient descibed This observation shows that
over-activity of Leydig cells, whether neoplastic or hyperplastic, is sometimes
associated with gynecomastia

A patient reported by Cook and Ius colleagues® showed an mterstitial cell tumonr
of the testis without gyncomastia  The urine in this case was studied by chromato-
graphic separation of steroids and was found to contain a high proportion of andro-
sterene and cetiocholanolone but no 38-hydroxysteroids. This iformation suggests
that the urinary steroids were derived from testosterone rather than from adreno-
cortical sterords, and hence established the nature of the tumour, which on histological
grounds might have been confused with an adrenal rest tumour,

SerToLt CeLL Tusours
Sertolt cell tumours might be expected to solve the disputed question of the
ongm of testicular cestrogens  Huggins®® described a number of examples of this

tumour mn dogs which showed I g changes ding gy ja  These
cases include examples of bilateral tumours and of a tumour in an undescended
testis The cells of the tumours d fat, which distinguished them from

germinal cells, and erther were minutely tubular or else showed a diffuse, uniform
cellulanty.  The hustologieal appearance of these tumours was quite distinct from that
of Leydig cell tumours  The tumours were nch in cestrogens

Teilum?? reported a testicular tumour in a man of 53 years, who presented with
gynzcomastia of one year’s duration, loss of Itbido, and 1mpotence. The left testis

was large and contained a palpable tumour ; the night was atrophic  After rcrlw\(al
b s 2 en3 Ul i dasahoad g

why some of the former appeared to cause fermmzation

Recently, authors have given way before this confusion and prefer to speak of a
group of testicular and ovanan tumours as Sertoli-Leydig cell tumours ~ It 1s at
present imposstble to simplify matters any further, and 1t seems unwise to conclude
on the basts of these tumours that a given type of cell produces a certain hormone.

LEPROSY

T3 siimdac nbranbr

tista?® found gynecomastia m 8-6% of 842 cases of leprosy Labstawt unu
?\:gn" have \'cvle%\}ed the literature upon the subject, and 1n one of the cases tbe};
deseribed the patient was submitted to breast biopsy, which showed changes typical
of gynecomastia (sec page 22)

The changes in the testis 1n leprosy occur In three stages,t! a vascular phase,
an mterstitial cell phase, and an obliterative phase - itraton of

rascular Phase {Acute Leprous Orchntis) —In the vascular phase inhltration

the u[z\(lllssc of blood vessels of a[]psxzes by lymphocytes 1o the earhest changed t‘o b;s;;tna
The wall of the vessel increases m thickness at the expense of the lumcn,’ am5 eprm ata
are seen as nodules projecting mto the lumen Lymphocyies are al saee:élen e

vascular and nterstitial tissue Al stages of spermatogenesis ar cen, o
g:e:ement ‘membrane 15 normal, and both Sertal and Leydig cells are histologically

intact i h tibly follows
—.The mterstitial cell phase, which imperceptibiy .

hy {i’:;etnliwlégncs_daltspgasrteactwe. obliterative endartertis Leydig cells are very

the 3
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prominent, appearing in masses or clumps, and fibrous strands appear in the inter-
stitial tissue.  The vessel walls remam thick, but lack the stigmata of inflammation
scen in the previous stage  The semuniferous tubules are small, and in most cases
they contain only Sertolr cells with oceasional spermatogoma, but no spermatids.
The basement membrane 1s thicker than normal, and concentnie lamelle of fibrous
tissuc arc laid down At the same time the interstitial tissue is seen to contain diffuse
cotlag deponits with of Ley dig cells, which are larger, more granular
and more cosinophilic than normal Many Leydig cells contain coarse brown
granules

Obliteratite Phase.—~The obliterative phase gradually follows, and the vasculature
of the testis is further impaired.  The outhines of the tubules are fnally lost 1n the
progressive fibrosis which follows, Bacilli are usually absent

were mare common m the lepromatous than i the tuberculod type of leprosy  In
patients with lar atrophy, 17 i excretion was normal and the level
of unnary gonadotrophuns was raised, These observations recall the reciprocity
which appears to cxit between the Leydig cells and the adrenal cortex (page 543
Cascs with adrenal amyloidosis may have shown clumping of Leydig cells with greater
regulanty because these cells were called upon to compensate for loss of adrenal
androgens

The authors drew attention to the simlarity between the final stages of leprous
orchitis and Khnefelter's syndrome. Small testes, gynxcomastia, raised urmary
gonadotrophins, clumping of Leydig cells and only Sertofi cells within the tubules
are common to both cond Azovspermia is not 1 1 the cases of
leprous orchitis, but 1n view of the histological appearance of the testis 1t seems
unlihely that the semen could contain mature sperms

The 1nterest 1n leprous orchitiy lies in the fact that the pathogenesis of the
fondnion has been followed 1n detail and shown to lead to l}‘l_e same end result as other
SR SR RN St St SV O I 2 b

as m the case of Khnefelter’s syndrome (sec page 60}

MUMPS ORCHITIS
Crcne Af hilabaral neahis o fallae ad b aboamb breee Lo o oo L3 e .

toliowing bulateral mumps orchitis m a soldier

Histological findings of the testis in mumps orchitis have been reported
wfrequently  Recalus$® described the condition as a parenchymatous sclerosts,
and Malasez*® states that the interstitial tissue 1s normal bat the tubules contan no
germunal epithelum  Wesselhoeit, 1n a study of biopsy specimens taken durmg
ncision of the tumour m order to allow expansion of the swollen testis, describes the
presence of inflammatory tissue represented by lymphocytes and palymorphonuclear
cells  Wessethoeft produced a similar h picture by injecting the saliva of
patients with mumps into the testes of cats
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However, in those patients who developed gynwcomastia following mumps
orchitis an interval of six to 12 months elapsed between the attack of mumps and the
first appearance of gynacomastin -~ We are therefore concerned with the histology
of the testis after the acute orchitis has subsided. Howard e a/it®® studied the

- ) o ) ‘ents who suffered testicular atrophy

The authors desenibed destruction

leaving only Sertoh cells Some

thickening of the basement membrane occurred, and clumping of Leydig cells was

promimnent  Unnary gonadotrophin levels were raised, while 17-hetosteroid excretion

was normal  So far no report 1s available of the histology of the testss in patients

showing gyniccomastia after mumps orchitis

¥ 13 isnota plication of mumps orchitts.  Four patients

with bilateral testicular atrophy following mumps orchitis have been seen at Guy's
Hospital, and none of these showed gynrecomastia.

The resemblance of the testis affected by mumps orchitis to that of Kimefelter's
syndrome is quite strikmg, and it 1s tempting to suggest that the same mechanism
produces gynzcomastia in the two conditions »1#hnush mranf AF 4hee Lumathac @
lacking  The fact that mumps orchitis does 1
surpnsing, stnce none of the known cases of
symptom

BILATERAL ORCHITIS OF UNKNOWN ETIOLOGY

« o

. - Y .
pattents suffering from Klhnefelter’s syndurome 1s stmply one of failure of testicular
development, together with the appearance of gynaecomastia at puberty  Presumably
the same clinical picture could follow any condition which causes destruction of the
germmal eptthelhmm  In the cases of atrophy of unknown wtiology no retrospective
evidence of syphilis, gonorrhaea, tuberculosts or mumps could be found

Three patients who belong to this group were studied at Guy’s Hospital Of
these, two were typrcal examples of Khnefelter's syndrome, differing from other
examples of this syndrome only i the history of acute orchitis  The third patient
suffered an attack of pain 1n the testes with urethral discharge at the age of 14 years
This attach lasted threc weeks, and the testes remained small thereafter At the age
of 22 years the patient noticed swelling of the right breast  He had suffered an attack
of mumps without orchitis at the age of eight years The patient was of normal
stature and showed pubic bair of female distnbution, 17-hetosterosd excretion was
normal, and the level of unnary gonadotrophins was raised Testicular biopsy
(Figure 14) from both testes revealed defective spermatogenesis of such severity as
to lead to the appearance of Sertol cells only within the tubules The basement
membrane was normal m most tubules and showed shght hyahmuzation m the
remainder  Leydig cells were promment and occutred m large clumps between the
tubules No evidence of mumps, tuberculosts, gonorrheea or syphilis could be
dwscovered 1n the history or i the laboratory examnattons
This patient differs from those suffering from Klinefelter’s §yngsr;7r;1§dllx;‘ :{:z

the illness at
of destructron

of the germnal epithelium, LLUMIPIIE UL Ly s whiis aii by taruimond
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1t is possible that this syndrome of orchitis followed by Klmefelter’s syndrome is
not rare but has either escaped detection through lack of follow-up studl:.? or has not

FIGLRE 14
The testis 10 a patient who show ed all the features
of Kitnefelter's syndrome and who g1se a history
of an attack of orchutis  Tubules ate hined by
Sertoli cells, and some thickeming of the base-
ment membrane 15 evident A groap of well
developed darkly stained nterstitial cells 19 seen

RADIATION OF THE TESTIS
Woodham*® reported three cases of gynecomastia occurnng in men who had
5 for tar tumours and thereafter been subjected to deep
X-ray therapy  The records of these patients have been made avalable through the
kindness of Dr Levitt of $t Bartholomew’s Hospital

Case [

On February 13. 1935, at the age of 3z years, the patient underwent left
orchidectomy for teratoma

From February 18 to March 26 deep X-ray treatment was given to the whole
pelvis, scrotum and right half of the abdomen

On September 3 gynxcomastra affecting the nght breast was noticed at a follow-up
exammation The sweling was panful and had not been present at the previous
visit m June

On October ro bilateral gynacomastia was discovered

On October 17 both breasts were removed surgrcally. The pathologist reported
the presence of ™ hyperplasia of the breast tissue, with dilatation of the duct system
and increase m the stroma”
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However, in those patients who developed gynacomastia following mumps
orchitis an interval of six to 12 months elapsed between the attack of mumps and the
first appearance of gynecomastsa  We are therefore concerned with the histology
of the testis after the acute orchitis has subsided Howard ef alit® studied the

: . T ofe e teimstes —-Cents who suffered testicular atrophy

The authors described destruction

leaving only Sertoli cells. Some

thickenng of the basement membrane occurred, and clumping of Leydig cells was

promment  Urinary gonadotrophin levels were raised, while 17-ketosteroid exerction

was normal, So far no report is available of the histology of the testis in patients
showing gynwxcomastia after mumps orchitis

Gynmcomastia is not a common complication of mumps orclutts ~ Four patients
with bilateral testicular atrophy following mumps orchitis have been seen at Guy's
Hospital, and none of these showed gynecomastia,

The resemblance of the testis affected by mumps orchitis to that of Klinefelter's
syndrome 15 quite striking, and it 1s tempting to sugrest that the same mechanism
produces gynecomastia in the two conditions, although proof of this hypothesis is
lacking  The fact that mumps orchitis does not often produce gynacomastia 1s not
surpnsing, since none of the known cases of gynwcomastia invariably produce thts

symptom

BILATERAL ORCHITIS OF UNKNOWN ETIOLOGY
Sometimes a clhinical syndrome : e T -fte—s syndrome
results from orchitis of unknown ®tio puberty and
causes painful swelling of both testes The acute
stage 1s followed by testicular atrophy and, after a latent interval, by gyncomastia
It has often been suggested that certain cases of Klinefelter’s syndrome follow sorne
form of orchitis which may not be recognized % 1% Usnally the history given by
pattents suffering from Klinefelter’s syndrome 1s simply one of fatlure of testicular
development, together with the appearance of gynzcomastia at puberty  Presumably
the same chmcal preture could follow any condition which cavses destruction of the
germunal epithellum  In the cases of atrophy of unknown ztiology no retrospective
evidence of syphilis, gonorrheea, tuberculosts or mumps could be found
Three patients who belong to this group were studied at Guy's Hospital  Of
these, two were typical examples of Khnefelter's syndrome, differing from other
- ) P 4hs Bemto— of cobn nenlabie The third patient
+ of 14 years
At the age
of 22 years the patient noticed swelling of the right breast  He nad suuered an attack
of mumps without orchitis at the age of cight years  The patient nas of normal
stature and showed pubic hair of female distnibution, 17-ketosterord excretion was
normal, and the level of unnary gonadotrophms was ramed :l‘esh_cular b{opsy
(Figuce 14) from both testes revea as
to lead to the appcsmlnce of Setrt f),:é
vas normal 1 mos
?2;’2::32: “EZ)d\g cells were promment and occurred 1n large clumps between the
tubules No evidence of mumps, tuberculosis, gonorrheea or syphilis could be
discovered m the history or i the laboratory cxaminations N
rs from those suffering from Khmefelter's syndrome i the
T;h‘i hp:::\‘;l:;aggf\ewas not a prominent fefture of the testicular biopsy and 1n the
fact that hyan’ hitis of unkpown cause Whatever the nature of the illness at
history g} > ““f;a,“s' “this patient js another example of the combmation of destruction
gﬁﬁsege rm‘l‘nzﬂ epithehum, clumping of Leydig cells and gynwcomastia
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UNDESCENDED TESTES

Undescended testes are rarely associated with gynacomastia, In a series of
friore than 400 cases of undescended testes Bishop® encountered none with gynaco-
mastia  Crooked reported the case of & man aged 24 years with a nght undescended
{inguinal) testis and & small feft scrotal testis, The patient suffered from gynxco~
mastia, he had to shave only twice a week, bis voice remained unbroken, and although
he was potent, cjaculatian had never oconrred.  Biopny of the left testis revealed
atrophic tubules and “bypertrophy of the interstitial cells 7. The 17-ketosterod
cxcretion was 2-3mg per 24 hours.

In this patient gynrecomastia was probably not specifieally related to the presence
of one undescended testis but rather to a testicular Jesion wiich produced atrophic
tubules in testes of which one happened to be undescended  In the absence of further
data 1t is not posstble to regard this as an example of Khinefelter’s syndrome, but it
scems likely that the gynxcomastin is to be explained by changes in the testis which
resemble those found m that syndrome.

CASTRATION
Castration has been given as a cause of gynmecomastia,* and although prepubertal
testicular faslure 35 times associated with gyna ia, the ocemrence of

gynecomastia i cases of prepubertal castration 1s uncertain - Hekmet and Regnant
and Wagenscil?™ ** studied a large graup of Turbish cunuchs and found no evidence
of gynacomastia  Most authors agree that castration, whether before puberty or
after, does not cause gynxcomastia.  None of mne post-pubertal castrates seen at
Guy's Hospital showed gynacomastia

TRALMA

Although reports? #8971 have appeared m the hterature of cases in which
gynecomastia has followed traumatic testienlar lestons, only one® of these reports
1s sufficently detailed to be convinetng  In this ease repeated eptsodes of testicular
sjuries led to atrophy of one testis and left the other smaller than normal  Soon
after the last of these injuries, at the age of 18 y cars, gynmcomastia appeared  Pre-
sumably the germmat epithebum suffered considerable destruction m this case,
and this may hase been related to the occurrence of gymacomastia  Testicular
trauma must be regarded as a very rare cause of gy and the it
of breast development under such curcumstances remans wnhnown

UNILATERAL TESTICULAR LESIONS
VARICOCELE

A number of cases are recorded 1n the hiterature of gy necomastia assectated with
varwacele 49 ¥ 89 Sametimes gynecomastia follows an operation for varicocele
One patient seen at Guy’s Hospital had a small right testis which had been operated
upon for vancocele and showed the hustol I picture of Khmefelter's d .
while the left testts was undescended and could be felt m the mgwinal camal  The
17-hetosterord eacretion was normal, and the level of unnary gonadotrophis was
rared  Gynmcornastia appeared at 20 years of age—two years after the operation
for vancocele  The gynwcornastia wn this patient was probably due to the same
cause as that seen m the patient reported by Cracke™ (see aborve), and m both
patients it ss suggested that the mechanism nvelved 1s sumilar to that which operates
1 Khnefelter's syndrome 'in these two patients we ave dealing with one testis

hhe those m ynd and another undescended testss
w which 3t seems hhely that a simular histological pieture would be seen
r




8o GYNECOMASTIA

The decp NX-ray therapy in this case involvad anterior and posterior pelvic fields
and a Jom fteld without protection of the scrotum. The patient was ahve and well
in 1955. He had becn married one year before the orchidectomy and has since
remained potent, but has no children ~ The right testis was soft and atrophic

Case 1Y

On Scptember 1, 1936, the patient, aged 37 years, was subjected to right
orchndectomy for teratoma

On October 13 pamful left-sided gynmcomastta was noticed Deep X-ray
treatment was begun

On December 12 deep X-ray treatment finished. Throughout this treatment
the left breast had grown larger, while the right remamed normal’  The gy ncomastia
disappeared durning the next four months

On Apntl 13, 1937, the patient was well, and no evidence of gynaxcomastia was
to be found.

The techmque of radiation in this case was the same as that used in the first
patient, and agam the scrotum was not protected

Case 111

In 1935, at the age of 28 years, the patient underwent right orchidectomy for
an undescended testis, which was found to be the site of a semmoma

On March g, 1937, deep X-ray therapy to the para-aortic glands was begun

On March 23 a mass m the night leg was noticed, and radiation was applied to
the e

Ogn April 6 radiation was agam directed at the para-aortic glands

On May 28 deep X-ray therapy was stopped

On June 17 brlateral painful gynzcomastia was noticed

On July 29 the gy 1a had quite d 1

In this case a *“ bath " of deep X-ray therapy was directed at the para-aortic
glands, a- * - e em o eemedar T Rt e .
grom

mastia .
remained potent but has no children  The left testis was described as normal before

decp X-ray treatment but 1s now soft and atrophic  Durmg the treatment pubic
hair fell out and has remained scanty ever since

COMMENT
The fact that the first and third pattents did not notice gynxecomastid Peior‘e

gynecomastia after operation but before deep X-ray treatment Unfortunately,
further endocrine studies were not possible 1n these patients, so that the @tiology

\v\‘lt?;:élumpmg of Leydig cells {sce page bg) *

ng the Japanese
ors and n 3
h testicular

v d amo
ting that no cases of gynacomastia haye been reported
aot ’cz:::ssbiaste Colonel \ Meneces examined a large aumber of the survis,
e communication (1954) stated that he had not seen gvnacomastia althouc]
T
Ditophy has been reported ¥
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UNILATERAL TLSTICULAR ATROPHY

Unilateral testicular atrophy of unknown etiology is occasionally associated

o T b ’ wance of both testes m a man, aged

» before the biopsy was taken The

o puberty. The atrophic nght testis

showed defective spermatog, is and thickening of the b t membrane, while

the left testis was normal clinically and Histologically. Urinary gonadotrophin

cxcretion was low, In this patient the gynwecomastia was associated with loss of
libido and impotence.

c d
P .i"..\ O
0 A Side
Lo Lo
Zo T
TiGURE 13

The testes n a patient with unilateral testicular atrophy and gynaecomastia (A} The
left testss 1s normal, (B) the nght {atrophic) testis shuits defectne spermatogenests

Gynecomastia 15 difficult to explam m such a patient The esplanations
suggested 1n previous pages to explain the occurrence of breast stimulation 1 bilateral
testicular lesions can scarcely apply i such a case
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Special Investigations
Hormone Assays
{6) Urinary 17-K: ds~~Urinary 17-h id Yevels are maised in most
femttzng adsenocortscal tamours, but 1o 40%, of those cases ju which only one
estimation is recerded the level was normat  The percentage of 17-ketosteroids

which belong to the f-fraction mav 3~ " bore the narmal levels of 5% to
189, reachng 5075 af > This merease in the S-fraction
15 the bass of th ' . wation and of 3 method using the
Pettenkaffer react v « numtber of sumilar quantitative tests which give

posiine vesults wuen the proportion of dehydroisoandrosterone {the principal

17-ketosteroid) eacerds 50%, of the total 17-%ketosteroid output The P-fraction
is chiefly composed of sterosds of adrenacortical origin, and this test helps to distingush
adrenocorfical from interstitial cell tumours (see page 76},

() Urinary (Estrogens —The estimation of urinary cestrogen levels js a most
valyable d ¥ dure in ad teal tumours,  In only one case among
15 10 which urinary astrogen levels are recorded was the reswlt within norwal limus
{see Table XIX} " The pnncipal dravback to unmary wstrogen studses hes in the
technical difficultios involved  However, chemical methods are now being weed more
widely, although these procedures are labrnious, they are accwrate, and 1t is to be
hoped that they will facditate the d at temi adrepocortical tusmours

{c) Urinary Gonadatrophins —Estimation of urinary gonadotrophin levels has
not been of value exther m thag ot e} theh 1 changes found 1n
adrenocortical overactity  Insome cases the levels are fow, the magority are normal,
while w a few instances high levels have been found

Semen Examtnalion, Azobsperrma is commonly secu

Testieplar Biopsy Dimnution in the number of Leydig cells and defective
spermatogenesss have been deseribed

Neray Exavunation {a) Plam X-ray examination of the abdomen may reveal
caletfication within the tumonr {8} Intravenous pyelagraphy may show displace-
ment of the kndoey. (¢} Presacral wquflation of mr may reves! the outhne of the
tumour  This method can be combined with inkravenous pyelography *

Dagnosis

Bince gynecomastia 15 a relatively early symptom of femmizing adrenocortical
tumours, it follow s that every case of unexplaned gyneeomastia desesves mvestigation
to elsminate this possible cause No chmcal evidence exeept abdominal tumout
w1] prove belpful w this mvestigation, since tumonts occur at all ages, and loss of
Ubwdo and teshewlar atraphy are meonstant  The 17-kelosteroid excretion may be
rarsed, but cormal levels do not enclude cortical tumour  The logical dragnostic
procedure would seem to be estimation of unnary <estrogen levels, but thss ss still not
widely avadable Only one cace of the 15 investigated showed normal levels, and
the possibibity remaxns that sepeated assays may have revealed rased levels m thus
case

Presacral air 1 b w1th int yelography may help to
demonstrate the presence of a tumour  Any ;;:u:ent \\bughous gynmomashagmd
rased wrinary strogen levels or rased 3y7-hetosterand levels in the absence of

testicular tumour should be suspected of adrenocortial desease and treated
accordingly

Prognosis
Fermnzing adrenccorhical tamours are usyally malignant, and 1 four of the 34
g 1

recorded eases the Wwas mop when . 18 patients were treated
surgically, and more than half of these died within seven years of the onset of




CHAPTER IX

GYNZECOMASTIA ASSOCIATED WITH DISEASES QOF THE
ENDOCRINE GLANDS

DISEASES OF THE ADRENAL CORTEX

Overactvity of the adrenal cortes may be due to the presence of a tumour or to
hyperplasia of the gland, In men 1t is not possible to recogmize a state of “ super-
masculinization ” due to an excess of androgens, but m certain cases of adreno-
cortical overactivity some loss af the features of masculinity is seen together with
gynecomastia 1% ¥ This state of affirs 1s referred to as™ feminization, and the
group of adrenocortical lesions causing it as examples of femmizing tumours or
adrenocortical hyperplasia with feminization, as the case may be,

Adrenccortical overactivity 1s not a common condition, and feminizing adreno-
cortical overactivity is of great ranty Wallach ef altz$ found 34 examples of
Sermmizing adrenocortical carcinomata (including one of their onwn) up to 1957,
while Bishopt found three cases of adrenocortical hyperplasia with feminization

FEMINIZING ADRENOCORTICAL TUMOURS

does not fanilitate early diagnosis of these condittons and does not demand special
treatment  Inthe case of adrenocortical tumours it is otherwise  Here gynecomastra
may be the first symptom which takes the patient to the doctor, and since these
tumours are usuaily mahgnant, the only hope of effective treatment hes in eatly
surgical removal  The problem 1s made more difficult by the rarity of adrenocortical
tumours as a cause of gynecomastia  In other words, 1t 1s necessary to elmunate
thas 7 Caoetr s e e <o ] « 7 +v3 yrgent need for

ear™t . O d f 'r of pattents will
Be oottt e e
Chnscal Fealures
Amon - ! =1sd ¢anen dhn b ammser ene paalieiant 1n every case except one, b 3
as yudged -+« . D « © . the latter is very vartable and

difficult te v 0 0 de * ', vaned from 5 to 59 years, the
patient ag 'y v ' e T > patients aged 14 and 15 years
are the only adowescents ibe temaung pacdens were distnbuted almost equally
between the third, fourth and fifth decades

01 e T

ﬂ;{;értensian are recorded, but Other 1eatures O Lusiiig s SYRULUIIL wiv werves e
in only two cases*
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rexoval of the tumour revealed a considerable fall in the e\etetion of these hormones
and a decrease in the extent of the gynmcomastia.® ¥ 37 39,2, 22

Although the normat adsenal cartex produces small amounts of wstrone, these
are insufficient te stimulate the normal male breast. The evidence provided by the
secorded cases is overwhelmingly in favour of the view that femnization in these
tummours tesults from the prod: of excess gens, and nn doubt gy th
results from the direct action of these hormartes upon the breast,

Tumours of the testis may oceur in ectopic adrenal {issue (so-<alled adrenal
rest tumours), Ectopic cortical tissue tan occur in the kiduey or in the hyver, along
the path of descent of the testis or within the testis itself,  Apart fror these sites,
adrenocortical tissue may be found almost anywhere within the abdomen,  Adrenal
rest tumours of the testls may closely sesemble interstitial cell tumours under the
microscope {page 12). The occurrence of gynacomastia in association with such
tumours is the result of astrogens secreted by the cells of the tumour and is of the
same disgnostic importance as that scen with cortical tumours elseuhere.
Ostergaard® has reported such a tumour in a man of 28 years who complamned of
gynecomastia  The right testis was small, and a tumour was {elt at the upper pole
of the left testis Hormone assays belore and after operation gave the folloning
resulls.

Assay Belore Operationr \ After Operation

1
{
Lrnary gesadotropbms 1 50 monse umts {sormal} 1 S0 mouse amts (normal)

Unnary astragens 200 moise umts {ratsed} 30 mause whits {normal)

Friedman reaction Negatne o

o ¥

Andregens 25 3¢ {raned) 6 219 fnormal)
HYPERPLASIA

All that has been said about gynmcomastta in adrenocortical turmours can be
repeated m the case of hyperplasia eacept that hyperplasia 15 more difficult to
demonstrate radiologreally  Although the number of recarded cases is msufficient
to support dogmatic statements, 1t appears that, apart from the presence of the
tumour stself, the chinical picture of hyperplasia 1s tdentical with that of tumour,
and the mechantsm by ahich the two cond) produce gy 35 the same

It 1s nterestng to notice that patients suffening from female psenda”
hermaphrodstssm (due to adrenocortical hyperplasia) show breast development when
the cortisone, with which they are commonly treated, 15 withheld The onset of
mammary gland enlargement has been seen n this condition 1 patients as young as
six years of age when tortisone treatment 1s abruptly suspended for some reason. s

StrESS
In rare instances, breast development has been reported following extensive
burns, and the sudden onset of lactation occaswonally follows exposure to stress 67
Selye eaplarns ths mteresting obsesvation as the result of the action af hydsocortisone
upon the breast Exposure to stress results in an increase m the secretton of ghico-
corticosds, and Selye®®. 3. 8 figs shown that hydrocortisone given to adrenal-
ectomized-ovanectomized ammals treated with small doses of wstradiol, produces
of the ¥ gland together with secretory actwity.
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symptoms, The only patient who could be regarded as showing a benign tumounr
underwent surgical treatment 16 years after the ansat of symptoms and was well ong
year later.

The prognosis of these tumours is therefore grave, but the discase may run &
prolonged course with in the liver, lung and ejsewhere. One possible
way of improving this state of affairs mmvolves thorough investigation of cases of
unesplained gynecomastia.

Tasre XIX
Urinary strogens in Adrenocortical Tumours

(Estrogen sumssa)) Normal far Patient’s
Case Report and Reference per z4 Hours Age of Companson
with Normal

Simpson and Joli? . 3200 M U Raised
Roholm and Tefdum?® 5000 M U <20 MU
m GORU <roRU
Ostergaard®® 200MU Raused
Scottr ., 5 3pK Normal

{x-cestradiol

equvalent)
Witlans® 5RU TRU
Luft and Sjogrentt 501U —
Nustmovish®® 5oolo"|;zus/ —
Pickard ¢ alu® 160 10U =
Dohan et alis, 7 Case 1 4000 M U T s MU
Dohan ¢f aliz 17 Case 2 oMU 13-4 MU
Staubitz #f alnt? 33101V 25-130 LU
Case record,' MG H I "x‘;gsst#gm . 4080 pg
Higeins ef aln® 2600-6200 g TRased

Wallach ef alt 2-29 ug

73177 u&
cestrone (equsvalent) !

Pathogenests
3 I cortev produces gyn®co-
e mechamsm by which overactivity of the adrenal
mast-fnhseems clear. In all but one of the recorded cases in which unnary aestmgiln
fevels were reported there was a distinct rise m the level of cestrogens evcreted.
Presumably, adrenocortical overactivity can produce a gumber o{ dxiri;ere)nt hlorr;l:;;sé
i 1 {1 e not produced by the normat cortex, ne

some of which may B et ediol b been found mn the

one, estadl, cestradiol and pregnanediol have
i of ms‘s‘es 5,21 while 1n one case the tumour itself was found to be rich Im
unine 10 two C88 equilen, which 15 2 weak cestrogenic sterord, not previously

mn
%mgf sﬁt:éu?: f&ﬁx 4 [n siv cases estimations of unmary cestrogens aftes surgical
dentt! o
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remaval of the tumour revealed a considerable fall in the exerction of these hormones
and a deerease in the estent of the gynwcomastia Se 10,37, 18, 20, 82

Although the normal adrenal cortex produces small amounts of estrone, these
are insufiicient to stimulate the normal male breast,  The evidence provided by the
recorded cases is overwhelmingly in favour of the view that feminization in these
tumours tesults {rom the production of escess (strogens, and ro doubt gynrcomastia
results from the direct action of thewe hormones ypon the breast,

Tumours of the testis may ocewr in ectopic adrenal Yssue {so-called adrenal
rest tumours),  Ectopic cortical tissue can oceur in the kidney or in the hver, along
the path of deetent of the testis or within the testis itself  Apart frovu these sites,
adrenocortical tissue may be found almost anywhere within the abdomen  Adrenal
rest tumours of the testis may closely vesemble interstitial cell tumours under the
microscope {page 12) The occurrence of gynacomastia in associatton with such
tumauss 1s the result of estregens secreted by the cells of the tumour and s of the
same dgnostic importance as that seen with cortical tumows elsewhere.
Ostergaard!® has reported such a tumour in 3 man of 28 years who complaned of
gynecomastia  The right testis was small, and a tumour was felt at the wpper pole
of the left testis  Hormone 2ssays before and after operation gave the following
results

Assay Before Operation After Operation
Unnary gonadotropluns 40 mouse units {normaly , 30 mouse umty (mormal}
Ussnasy astrogens 200 movse umts (Fosed) 50 mouse wnits {normal)
Enedman reactom Negatrve —
Androgens 1556 (rasced) © 211 (normaf)
Hyprrerasia

All that has been sud about gynacomastia i adrepotortical tumours can be
repeated m the case of hyperplasia eacept that hyperplasia is more difficult to
demonstrate radtologically  Although the number of recorded cases 1s mwuffictent
to support dogmatic statements, it appears that, apart from the presence of the
tumeur atself, the chimeal picture of hyperplasia 15 identical wath that of tumour,
and the mechansm by which the tuo dj produce gy 1s the same

It s mteresting to notice that patients suffermg from female pseudo”

phroditism {due to tical hyperplasia} show breast development when
the cortwone, with which they are commonly treated, 5s withheld  The onset of
mmammary gland enlargement has been seen 1 this condttion i patwents as young as
s, years of age when cortisone treatment 1» abruptly suspended for some reason. 2t

SrRESS

In rare instances, breast development has been reported following extensiv
burns, and the sudden onset of lact: 04 f?lilm\s X gfo s!r;lsss o
Selye explains this 1nterosting nbservation as the result of the action of hy drocortisons
upon the breast  Exposure to stress results n an ncrease o the secretion of gluco-
corticosds, and Selye®s. 86, 62 has shown that hydrocortisone given to adrenal~
ectomized-ovanectomized anmals treated wath smali doses of wstraciol, produces
considerable stimulation of the mammary gland together with secretory activity,

P
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DISEASES OF THE THYROID GLAND
HyPERTRYROIDISM

In 1848 Basedow?® published his famous paper on hyperthvraidism m « =%t * 5
described atrophy of the female hrasct o o707 = H

Atnong the 22 reported cases of he—--t
the majonty are erther mncomplete
to exclude the possibility of a for cen martny, the two conditions
have appeared at the same time and have undergone synchronous remisstons mn such
a way as to suggest a more sigmificant association  Two patients to be described
are exceptional 1n that they rawse the possibility that the enlarged breasts contamed
active thyrord tissue

Table XX contamns some relevant facts about the 22 reported cases, together
with three other cases not se far reported and one case studsed by the author. It
will be seen that most of these cases have not been stundind ¢~ - ¢
detail to heln 1n aleaci-s " 1

18 of
and t
1 et wan elung® deseribed a
S oncu uy tapte ¥ XY aoe? Hered bilateral
e sas followed by
' were gven of
« wwoun JeHioved at operation
Dr Albnght's¥* first patent wae « — had suffered frmm stoes - "

Lue patient was given a course of Potassit., wuie atter which the thyrotowcosis and the
Iy within three months

[ i

This case tHustrates the association of thyrotoxicoss and gynazcomastia which
appeared together and disappeared after treatment of the hyperthyroidism  These
cgservahons suggest that m some way the two conditions were wmtiologteally
assoctated, but the avarlable data give no hint as to the way m whch such an associa-
tion might be brought abont

e At
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oeggm per 10oml ; albumun, 3-6gm. per teaml ; globuln, 3ergm per soom! , albunuaf
globubin ratio, £1
The pyrn ate tol
pursoomi , to-mipute blood pyrinic aaid, t+39 mg per oo
£ s mg per soomb
The normal uppee nut< are  fastsng, 1+5 wg ; 6o and 9o mnntey, 1-39 Mg per 1oa mt
Thia test was Tepeated after 1o dave, durtng whech time the patient was given amections of
vitamun 15 fsee below}  The rosults then were 5 {asting Mood pyruvic acd, 5-0ng per oo mt ,
to-minute blood pyrovic acd, 1-37 mg per (oo ml | gmmuaute blood pyrevic sad, 1011 mg
y 300 mi
e Betore antithyrond drugs were admnistered, the patient secesved a course of miramuscular
sngoctons of sstamin B, the dary dose betag thatneae ta mg , nboflasine 4 mg . py ndwone g mg,
and nicotmamide 4o mg {knen in the form of Becosyn, zoc daly)

ierance test gave the following results © fasting bood pytuvic acd, 1 20 mp
!, go-minuie blood pyruvic and,

~ N e ""'""7"""“""".”':""7".

/ -
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TioURe 16
Gynacomastia n a patent saffetng from hvperthyzoidism o) The bLreasts before
treatwent {8 The breasts after nne manth's treatment with propy thousact  fc) Teaty
notmal for the patient’s age

At the end of ope neck no change was scen i the breasts Propyltlucuracil was then
admunsstered 10 duses of 400 mp dady  Three weeks fater the patient had ganed 1z pounds
weight and chinwal evidence of dom had d G became ntuch
fess pranaunced, and dunpg this fieatment the patient noticed that hus beard stopped growing
for tno weeks Therealter 3t began to grow, and bindo and potency retusned. The basal
metabolc rate was 2% A mamtenance dose of props ithiouracd {200 mg daily} was prescrited

After wx weehy of treatment the patient stopped taking the tablets and notieed that kitudo
and patency dechned, while the Lreasts became tender He resumed the tablets, and these
changes were teversed  During the next mine months he took the tahlets and remamed well
the gyaavomastia dud pot return

This patient suffered a severe and zcute form of thyratoxicosis which was
camplicated by gynzcomastia, lows of libsdo and umpotence  These complications
appeared soon after th -—- b et oo v [
successfully treated

tests, and scanning of ¢
twon of 70 ke, of D% yr
tissue  Laver functior
hiver as a factor m the
after treatment with srtarmn B indicated that relative avitamng
c 0s1s produced by the
metabolic stimulation of hyperthysoidism was not a factor m causmgplbreast s(x'gm!a—
tion  The resnlt of testicular biopsy was normat for the patient's age and excluded
any posuibility of the mechanssm suggested m the patient reported by Dr Albnight
The only pasitive finding of any significance in tius pati i
patient was a high urmna
eestrogen level,  Although the levels recorded 1n this patient are Igher %han tha’;i
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which are usually present, except for an occasional prgment granule resembl) lipof
15 considered to be hyperplasia of the Leydug cells © o & ¥ ng Ipofuchsin - This

The patient received a course of Lugol's iodine, followed five months later by subtotal
thyroidectomy  One month after the thyrot is had disapp d and the breasts
were normal, the testes had reached normaj stze, and libido and potency had returned

In this patient ’ '
appears to be more the
{1) small testes, {ur)
changes are those of

distinguished by thea  * c : N T Ty and
by the absence of the The
occurrence of destruct g cells
are further pomts 1n on is

reminiscent of the case of leprous orchitis, in which the changes of Klinefelter's

N Tt oo “ " basement membrane but by

It 15 not clear how hyper-

2 N 1ppearance of gynecomastia

following successful treatment of the thyrotoxicosis suggests that this dssease was

directly or indirectly responsible for stimulation of the breasts ; and in view of the

resemblance which this case bears to cases of Klinefelter’s syndrome, it seems hikely
that the gynzecomastia 1s the result of a similar mechanism,

The Guy's Hospital patient was rather different

o © ¢ “"-=1June, 1954, when he complatned of fulness
1 weight during the previous six months
wing up smolung  Three montbs later, i
was beatmg rapidly, and although at the
At this stage hus weight was o8 pounds.
The patient was ordered to bed for one month, durmng which tume he suffered attacks of
palpitation which were raptd, and at times srregular He also complamed of trembling of the
hands and wivid, fnghtemng mightmares  Durng this period in bed he noticed that his
breasts were swollen and tender  On severa! occasions they discharged a thm whitish flnd
tle was allowed up after one month m bed and three months later he complamed of sudden,
complete ympotence and loss of hbido 2 L PalicSeangid
auricular fibnllation with a pulse rate of
of mercury  (Edema was absent  The 2
si1x inches from the mudime, and an apic
was not enlarged, and exophthalmos was
tremor and warmt moist shin vere found
The genital organs and secondary sexual
tests were performed
(1) Thyroid function  The basal metaboln
was 10s5mg per lcom! A radioactine iodi
plasma protein-bound activity was o 89° of
ltout of normal was o 4%), (8) scanmng of T
gland showed a high uptake of I'®, no retros
Pprotein-bound 10dine was @ 5 Uy per 1oomi
(2) Hormone awsay+  The 17-hetosterond excretion was 12 3, 13 0, 11 o and To 9 mg per
2q houss  The tnnary gonadotrophins were - 12<(6, »>16<24 and > 12<16 mouse umts per
24 hours The prioary wstrogens were  cesirone 15 ug per 24 hours, eestradio} 2 pg per 24 hours,
@striol 31 5 ug per 24 hours
(3) Testicular biopsy  In the tubules the basement membrane was normal  The germunal
epithehum of most tubtles shoned normal spermatogenesis 1 & few tubules spermatogencais
as arrested at the stage of pamary spermatocs tes, and s a few cases anly Sertols cells were seen
In the interstitial tissue the Ley dig cells appeared normat, and & count of these cells was mne

et tubute (normal) (see page 1Y)

* serum protem, 6 1 gm per 100 m} , albumom,
soml , alburmun/globubn ratwo, 1 1, thymol
we, colldal gold reaction, pegative serum
th later the direct Van den Bergh reaction was
g per 100 ml, the thymo! turtadity and thymal
“negative  Other values were  serum pratein,
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above, has been discredited b{ Simpson 3 who regards this paradox as invariably
tesutting from carcinomd of the thyrod

These observations lend no support to the suggestion that gynrecomastia may
develop an association with hyperthyroidism as the result of hyperplasia of thyroid
11sue wathin the breast.  Moreoser, m neither the case of Morphy ¥ nor in that of
Sterling® was histologieat evidence given of the nature of the breast tissue.

HyroTnyROIDISY

Menville® and Wheeler’® cach referted to the occurrence of gymawcomastia
associated with hypothyrotdsm, and Marine® has stated that ** impotence, loss of
Libido, testiculat atrophy and gynzcomastia are common in myxwedema . None of
these authors has supported hi> claims with accurate clinical and laboratory data,
While impotence and loss of hbido are pot infrequently encountered in hypothyroidism,
gynecomastia 1s not commen. Among 18 men with myxwdema, proved by chaicat
and laborasory data, at Guy's Hospital, gynxcomastia was nat entountered  Until
further postive evidence to the contrary 15 obtained, st scems more prudent to regard
the assocation of kypothyroidism and gymecomastia as fortuitous,

DISCASES OF THE PITUITARY GLAND
ACROMEG ALY
Roth* described hypertrophy of the feft breast with secretory activity in 4 man
suffenng from acromegaly The breast showed hustological features typical of
3 mecomastia {see page 22} Inwomen, ac galy may be dwith g
lactation, & and 1t has been suggested that certamn cosinoplul adenomata may produce
evcessne quantities of prolactin as well as growth hormone The association of
1y and gy tia 15 probably very rare It 15 not mentioned by
Davidoff,#* who made an exhaustise study of Y00 cases of the discase  Until detaaled
wveshigations have been seported 1t will sot be possible 4o indicate the mechanism
Y A

by which paly causes gy it
CHROMOPROBE ADENOMA
Theee cases of g ted with ck phobe ad hase been
described

Hanel® reported the case of a man with enlarged breasts showing secretory
actmvity at the age of 23 years  The patient later hecame the father of two children
and died at 43 years, 2 chromophobe adenoma was found at antopsy

Moehling** reported the case of 2 man of 52 years whe complained of impotence
and gynacomastia for two years  The testes were small and pubic haur of female
distnbution At of a ch phobe ads was found

MeCullagh and hes call 48 reported g with secretory actvity
1 an adult male who showed an enlarged prtattary fossa without change m fields of
vimen  Sevual activty bad alvays been bedow normal, although this mmproved

derably after t with Unnary 1y-ketostermd, ganado-
trophin and cestrogen fevcls were all within normal hts, and a semquanbitatie
assay of prolactin was performed upon the unse , this gave normal values, although
agemg of the speomens may have occurred  The breasts were surgically removed
and showed the histological features of gyn®comastia (see page 22}, while testienlar
biopsy {taken after deep wiadiation of the priwitary and treatment with testosterone)
showed normat spermatogenesis and fewer than normal Leydig eells

it 15 not possible to explamn the pathogenesss of gyneecomastia i this patient
The listological appearance of the breasts suggests estrogen stunulation, and yet ro
evidence of a testicular or adrenal source of excessive wstrogen secretion could be
{ound, and the unmary strogen levels were wathin normal mits Excesstve
secretion of prolactin by the pttuitary gland is conceivable, but this hormone requires
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in nare-t
found however,
. ~ yuaio LIAIL 1D A Younger
wsL uslivgens 1s uncertain

Yhe abrimt ane~s
and the recu
features of th
a sttuation in R
which ie vam N

t .
pusciws 0L Rosenthal and Lees™ were studied from a different point of view

The authors were interested in the state of adrenocortical function in patients

suffering from hyperthyroidism Although the excretion of 17-ketosterarde 75 78

17-hydrocycorticosteraids 76, 70 and wm tos- |

{8 merentten .

st - ARV

ra reruis dllil navmal st 1

bOw paupnss anocbe—- 4

levels of 1

In one of

within nor

function. ’

 These unuwgs were mternrated t-. =

s

v
‘
1 B s
acally L e ' ety avcousit tor the high unnary estrogen
levels 1n the Guy s Hospital case, and adrenocortical cestrogens may be the canse of
gynzcomastta assoctated with hyperthyraidism  This explanation will not aceount
for the findings 11 Dr Albnight’s second patient

A1 es

Ectopre Thyrod Tissue
Although a number of authors have stated that ectopic thyrord tissue can occur
in many parts of the body, Nicholson®® has disenaserd this exdbenes )
and considers that ** thyroid tissue can occur m .
foramen caecum of the tongue and the arch of thi
glossal duct or lateral thereto as aberrant masses ¢
tions—usually 1n the middle of a lme joinng the
the clavicle ¥, He claims that thyroid tissue does nut oueur efsewhere as a result of
embryological misplacement
In addition, thyroid tissue may occur 1n the ovary as part of a teratoma, while
some authors®® describe the condition of * gostre plongeant” 1n whieh +ho ~Iind
i

may appear as far dnum tha oy
In one recor op
myxcedema,

4 The exis wuugu llielastases |, which were sard to account

ence of thyroid tls‘sﬁe 1n parts of the body other than those mentioned

dism, however, the g appears at the height of the
appears during

for the ogcurr

* In the case of hyperthy
discase and disap duning 1t the case af e

zefeedsng (see page 113}
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bropsy' of these glands was not performed.  On histological examination the gonads
are shown to be composed of tubules devoid of germmal epithelium  The tubules
contain only Sertoli cells, and the basement membrane may be normal or in some
tubules it shows hyalme Eh:mgels Leydig cells are n\':\'xn(hn( and appear m

clumps 4$-33  Urinary gona T levels are y raied, and I7-keto-
sterotd excretion is within the normal range for adults of either sex. Vaginal smear
ination indi genic stimulatton.

Castration 1n this condition may lead to the occurrence of hot flushes, some
atrophy of the breast tissue and ancestrus vagmal smear.!® 7t In a case described
by Wilkins,™ castration led to the disappearance of cestrogens from the urine fas
measured by the Kober reaction). Male pseudohermaphroditism shows a strong
famulial tendency ; for example, Schnetder™ described six cases m three generations
of one farily. These factors indicate that the testes in this conditton are producing
@strogens, and it seems Iikely that these hormones are responsible for the breast
development, especially since castration leads to some regression of the gynacomastia
The testes resemble the testes mn Kimefelter’s syndrome except that hyalinization
of the basement membrane is less evident These observations suggest that the
factors responsible for the occurrence of male pseudohermaphrodatism mrteriere with
gLl ot i e eas S e i f a .

t
1

another example of gy ia sated with ing of Leydig cells, and 1t

seems probable that the breast development 13 due to the same mechanism as that

TRANSVESTISM

Transvestism is a_condition which has recently exated a great deal of popular
mnterest as the result of articles appeanng in newspapers  The term 1s loosely apphed
to a heterogeneous group of patients who suffer from an overwhelmng desire to wear
clothes appropriate to the opposite sex. Among men affected in this way, overt
homoseanal tendencies are usually absent, and mn many cases this strange urge
goes beyond the desire to assume femimne clothing to a desire to acquire the physical
attnibutes of woman  Most of those affected believe that they are 1n fact women 1n
whom some developmental aberration has robbed them of their rightful physical
hentage, and they point to subtle behaviour patterns which they claim support this
view  Forexample, some are said to have preferred dolls to the usual toys appropriate
to their apparent sex, this preference may appear at the early age of two years
Others follow the hobbies and interests of girls during their childhood and adolescent
years

In Hamburger’s*? first paper on this subject a patient 1s mentioned with testicular
atrophy and gynazcomastia, but no further details are given Among the Guy’s
Hospital cases of Kimefelter's syndrome three patients complained of transvestite
desires ™ N T T -
unfortun
Still*8 he -
vestism  Of the three patients seen at Guy’s Hospital, two have received androgen
therapy and psychotherapy, which, so far from decreasing their desire to “* become
women ', have confirmed the patients in the unshakeable conviction that they are
i reahty women Both have {in accordance wath this behef) refused operative
treatment for the gynzcomastia and have stated their intentions of undertaking
any measures which may assist thewr * real sex ” to emerge. °
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the synergistic activity of astrogens before it causes stimulation of the breast, and
bioassay of prolactin did not indicate excessive quantities of this hormone  Treatment
with testosterone produced no definite change in the state of the breasts.

HYPOPITUITARISM

Failure of the prtuttary gland involving one or more of its trophic functions is
not associated with gynxcomastia. It 15, moreover, highly probable that gynzco-
mastia does not occur 1n the absence of adenohypophysial function, so that, in
advanced failure of the gland, gynecomastia would not be expected. A patrent
reported by Gibson®® 1s stated to have shown gynwecomastia and hypopituitarism,
but no evidence 15 given to support the diagnosis of hypopituitarism

DISORDERS OF SEX
HERMAPHRODITISM

" * »show evidence

termaphrodites,

o . a discrepancy

between the sex of the gonads and the apparent sex of the individual concerned

This simple classtfication 1s still convemient, although recent advances in the genetics
of sex determmation threaten to supplant this scheme by a more complex system

True Hermaphroditisn

True hermaphroditism 1s rare, and our knowledge of the way in which 1t 1s brought
about 15 still ncomplete  However, n some cases one half of the body 1s masculine
and includes a testis, while the other half 1s feminine and the gonad 1s an ovary,
the breast on the femmine side of the body 1s well developed tn contrast to its fellow
on the other side  Such a case was described by Brachetto-Brian and hts colleagues 47
Although 1t would not be correct to refer to the breast development on the female
side of the body as gynwecomastia, nevertheless this occurrence 15 of considerable
theoretical interest Whatever hormonal influence has stimulated the development
of the breast on the female side of the body, the same hormones must also have reached
the other breast in the same concentration and at the same time  Presumably, some
property of one breast must cause it to respond to hormonal influences which are
without effect upon the other breast This situation defies further explanation at

Pseudohermaphroditisn

Individuals who possess testes, but who show some of the primary and secondary
sesual charactersstics of woman, are referred to as male pseudobermaphradites,
A great variety of " types " of male pseudobermaphroditism have been described,
but one distinctive group, referred to as the Goldberg-Maxwell*® syndrome, is of
interest 1n connection with gynecomastia  In this condition the body 15 essentially
fennme 1 appearance and the breasts are normal, although in some cases small
nupples and areola are seen Pubic and axillary harr fails to develop,* and primary
amenorrheea occwrs  The vagma ends blindlv below a vestigial uterus, and the gonads
so closely resemble normal ovaries that the condition has been overlooked when

« The presence af pubic and axillary hair fol{hcles has been demonstra;:,d‘ .5’{,?;2'«’3. . f.i‘f.{.?f?f

od to t e o
f"uf,gx:;ce\g B s the response of other tusues, inchiding the reast, to hormones may be
o &

atypical 1o this condition
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DiapeTes MELLITUS
Although the association of gynacomastia and diabetes mellitus is mentioned
by Wheeler and his colleagues,® there i5 no evidence that such an occurrence 15
more than a coincidence. Pelner and Waldman™ described g)nmcomas!m as a
complication of what they called “liver dysfunction diabetes”, but in therr two
patients the associated liver failure was almost certainly I'(‘Sponslblc for the
gynxcomastia (see page 104).

CusNING's SYNDROME

essentially metabolic changes of Cushing’s syndrome.
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The third pattent has submitted to plastic surgery to the breasts and bitterly
regrets this step. He has served a sentence for homosexnal offences, and nether
androgen therapy nor psychoanalytical treatment has altered his desire to become a
woman.

MISCELLANEOUS
ProsratecTony
Gynzcomastia_has been reported following the operation of prostatectomy,
Cheatle and Cutler®® regard this assocration as * not infrequent ”', and Mann® reported
the occurrence of bilateral gynecomastia 11 months after prostatectomy in 2 man
aged 70 years  Kondolean® described gy 1a 1 two men aged 70 years who
had undergone prostatectomy. The first suffered pamless bilateral enlargement of
the breasts one month after operation, and this disappeared within a year. The
sccond reported swelling of the right breast three months after prostatectomy ; this
was followed by enlargement of the left breast one month later
Oppenh 2 reported gyma 12 threc months after enucleation of an
adenoma of the prostate in a man of 64 ycars, the operation was straightforward
and free of post-operative complications. The same author described brlateral
gy 1a following sph otomy of the bladder in a man of 45 years.
Swelling of the testes is not mentioned, and no vestigations are reported.
In the absence of further chimical and laboratory data these observations are
drfficult to explam At the age of 6o years or more the occurrence of involutional
s : v vt ' imon than 1s
1ples of the
the bladder
or whether the operation has precipitated the appearance of gynecomastia, cannot
at present be stated
Kuntz* .
the effect of
the following
after the oth . -
Digated and cut, destruction of the germinal eprthelium and hypertrophy of the Leydig
cells occurs (u1) The charactenstic feature of the destruction of the germunal
eprthelhum under these conditions 1s the wholesale sloughing of spermatids and
spermatocytes before they undergo necrosts
However, In man removal of one testis and ligation of the opposite vas 1s
performed m the treatment of tubercui : ° ‘ ‘
encountered as a result ot: this operation

the small number of
the involutional type
- by operatton on the

e -
prostate
ALBRIGHT'S SYNDROML
1c fibrous dysplasia (Albright's syndromc) was first descibed by
has colleagues®t. 63 n 1937, although they referred to cases described
terized by bone cysts, skin pigmentation
9 ur males affected by this
~oither did a boy described

described a boy aged
arked gynzcomastia
whom gynzcomastia
wte normal i other
Itut un s patients reported with

Polyostot:

Albright and
i carlier papers  The condition 15 characi

and, 1n the female, precoctous pubcrtyJ Before 1937 fo

males affected by Albrights synutoe
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CHAPTER X

GYNAECOMASTIA ASSOCIATED WITH DISEASES OF THE LIVER

In 1926 Silvestrim® * described gyna ia as a complication of cirrhosis
of the liver and attributed ts occurrence to an imbalance among the endocrine glands,
In 1937 Dingemanse and Laquer’ injected wstrogens into mice and could recover
these hormones from neither urine nor faces nor carcass, which suggested that
cestrogens were destroyed 1n the body. In the search which followed for the site of
this destruction 1t was discovered that mtraperitoneal injections of cestradiol were

. Son mvnrmo Lo ahmm S oaTan e BN g e L e

Tann bbbl e ) dnan P

resided in the hver cells and ot in the reticulo-endothelial cells. :
These disco\:eries were supported by a number of expenments, in which pellets
' ‘ o ' ) ) * " ormone was
» cestrogenic

m the vaginal epithelium

These experiments were taken to indicate that the liver 1s capable of inactivating
natural and synthetic cestrogens The mechanism of this mactivation was studted
by shaking various cstrogens with hiver pulp 1 witro  Such expeniments showed

that billary excretion of cestrogens was important, but Morrtone?® showed that
mactivation by hver cells was more smportant than biliary excretion  Finally, the
technique of splemic implantation was extended to show that the hver required
thramme and riboftavine i order to inactivate cestrogens i 1, 12

These observations provided a possible explanation for a number of symptoms
seen 1n hver disease, includi . ] AT bR - the
breasts m women, and loss and
gynzcomastta in men  In . . rin
both sexes and may be attnbutable to excess of circulating estrogens * Lloyd and
Wilhams?® undertook an extensive study of the endocrine glands of 71 patients
suffering from cirthosts  Among the 55 males they found that loss of libido and
foss of potency were almost uruversal, whie 42°% showed gymecomastta  Loss
of axillary hair was seen 1n oz"", and tcstn:ul.')r‘ a!r‘oph)‘r m 76% , I7-ke$oste|rold

;.t;;er;ce of spermatog‘encsxs
It 1s tempting to suggest that Iiver failure interferes with the capacity of the
Jiver to mactivate cestrogens secreted by the testis and perhaps by the adrenal cortex,

t increase 1n circulating levels of free cestrogens causes stimuta-
and that the consequent mncrease in circulating levels of free '“3:’”‘“”", s s

, of axilary
depressing



Discases or THE LIVER 103
effect of cestrogens upon the release o” ot ot *
and the low 17-hetosteroid levels may
posuible evplanation of the endocnine .
when Glass and his colleagues®® demonstrated an inerease in free wstrogens in the
urine of cirthotic patients

Morrione!® showed that the testicular atrophy scen in cirthosis was regularly
associated with destruction of the germunal epithelium, which 1n some cases leaves
only Sertolt cells within the tubules  Morrione further showed m mice that hver cell
damage, caused by carbon tetrachlonde, enabled evogenous cestrogens to produce
germinal epithelial damage 1n smaller doses than in normal controls,

Infective hepatutis also causes destruction of the germinal emithelium — Rather??
studied teshicular biopsies taken duaring the active stage of this disease, the criteria
of activity being those established by Moon,!* which include dimtegration of liver
cells, the presence of Mallory bodies amt proliferation of bile ducts  Dunng this
phase of the discase the germinal epithelinm shows changes in spermatogoma and
spermatocy tes before any change 1s seen in spermatids or spermatozoa  With the
exception of radiation of the testis by deep X-rays, this is the only condition in
which destruction of the germinal cells occurs m this order rather than in order of
maturity of the cells, sperimatozoa being most vulnerable!” Rather concluded
that, although destruction of the germinal epithelium does occur dunng the active
stage of nf hepatitis, 1t is not plete and 18 bl

1;: I‘css frequent than testicular atrophy, although either may oceur without the other,
R e ad A7 a ebsicde oAt 4Ty .

v AV demandd Taine

gynzcomastia

Bernstein® descnbed umateral gynecomastia i a boy, aged 17 years, who
suffered from primary liver cell carcinoma  The whole tliness lasted 18 months, and
gynecomastia was seen duting the last year  Histologically the tumour proved to be

a pomary carcinoma without cirrhosis, and liver function tests indicated a severe
mparment  Klatskin and Rappaport?! de-—" '

sents
suffering from homologous serum jaundice each
case the patient recovered, and gynecom: was

fading :

It 15 apparent that a severe degree of liver cell damage can lead to gynzecomastia,
mpotence and testicular atrophy, and that these symptoms probably result from the
effects of cestrogens on the breast and testes  Although 1t has been claimed that
the unne contains an excess of unconjugated cestrogens, the methods used mn these
assays are scarcely accurate in measuning such small concentrations of eestrogens,
and some workers have fatled to recover excess of unconjugated cestrogens from the
urme in curhosis  The final proof of this hypothesis awaits the development of a
more sensitive method of assaying unnary strogens
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So far we have constdered evema- T '
gynzcomastia occurs
level of nutntson Tt = cuapter AL,

_ Recent studies™® o1 autopsy material indicate that a high pereentage of males
dying with cirrhosts of the liver show the effects of excess wstrogen  In 11 ont of
13 testes studied, some thickentng of the basement =-—1
of 11 showed hydropic changes m the cytoplasy
these changes are believed to result fram wnam---

avridans B M1 e epi-
. ) These findings
: 4 & woudt Wle age of 50 years, when such changes are not
normally found Hyperplasia of tha hama-t 70 typophysis?? and a
- T these chanoss are

1 wew suv aulenad cortex remain active

o+ prasvus Lian normal because the hiver cells are unable to conjugate these
substances and render them mert Failure to detect higher than normal concentra-
tions of free cestrogens 1n the urine of males suffering from liver cell fatlure 15 attrihnterd
to techmcal imitations inherent tn nracant —-at 7 ° .
RN -

S + pewsws wnU SO Continue to act upon the
1 .oy wue tan omy conclude that the balance of production and mactivation of
sterord hormones 1s disturbed in liver failure 1 such a way as to favour escesstve
cestrogen activity

Utceramive CoLiTis

One evample of gynzcomastia associaterd et -2 as appeared
fntha oo DT atve colitss,
and finally

appearance
« o sweey, wous Dreasts were affected and the patient's
condition deteriorated to such an extent that colectomy was perfarmed  T.---
biopsy at this time showed ' nowam-t 0 0
operatton of colectomy
disappeared It 1s knc
cirrhosis of the iver,® - .4 au tie absence of turther examples of gynecomastia
m association with ulcerative colitis 1t may be suggested, as a hypothesss, that

12 under these cir 15 the result of liver cell damage

Lesupatai UL

£

HAMOCHROMATOSIS
If hver cell damage 15 the cause of gynmcomastia 1 arrhosts of the hver, 1t
would be expected that any disease which caused sufficient liver cell failure would
cause gynecomastia This 1s true of acute ifective hepatitis, cardiac crrhosis and
However, hemochromatosts does not appear to cause gyn®comastia

noma
CNa;c:hef Sheldon®® 39 nor Lawrence® both of whom have studied tius disease
ex Jy d gy ra as a tion of b

hemo-
to esplore this paradox further, two patients suffening from
chrorrr::xtz;?: l;\ ere slﬁdxed at Guy's Hospital, and antopsy materal from a third was

obtamned ) 7
Casel The-* *

and darkening © . o

drscoloration, esp



HEMOCHROMATOSIS

Tante XX1

Special Inteshigations 1 Hamockromatasts

107

Test Case 1 Case 11 Case 111
Serum prataia {gm froom}) . 81 53 63
Albumin content (gm f100 m! ) 440 34 29
Globulin content (gm /100 m1) 3% ) 30
AJG ratio . 13n 1 [T o 7501
Thymol turbadty Negatne Negatine +
(10 units)
|
Thymo! floceulation Negatine 1 Negatnne A
Collerd gold reaction Negatine Negatne ! A
Scrum bilirubin content (g / P ! o 15 f '
100ml) : ‘
Tover biopey - . Hamochromatoss |
! (autopry)
Seram wron (ug /100 m1) 249 272 . —
Unsaturated ron-binding capacity Nd | Nil A —
{2 estimations) (3 estimations) |
Serum sodium, potassum and Normal | Normal ) -
chloride contents | i
i
Glucose tolerance test . Normal Normal | Normal
Basal metabolic rate +3% ' - 3% —
Serum  protem-bound  10dine Zero H 20 _
(ugm f1oo mt) |
t7 Ketostesoids (mg /24 hours) 49 93 82 i N
ge 7830 I
Urinaty gonadotrophms (mouse <6 >6<12 =
units/24 hours) —=6 <6
<6 <6
Robinson-Kepler-Power test Normal response Normal response —_

(patt 1), 2 tests

{part 1), 2 tests

Unnary astrogens {gg /24 hours)
(Estrone

56 22 -

Estradiol o5 <oz -
QEstrol >45 10 -
Semen Azodspermia (3) | Azodspermra (3) -

Thorn test®
17-Ketosteroids
Eosmophils

Normal rise
Normal fal}

Normal nise
Nermab fall

Adrenaline test

No respanse

No response

* See Tables XXII and XXIIT
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oo ' A [E . .o ~

. Recent studies®® of antopsy material mdicate that a high percentage of males
dying with curhosts of the liver show the effects of excess aestrogen In 11 out of
i ) N “ule eight

*heltum ;

. ! Other

the epi-

findings

are reported m men dying under the age of 50 years, when such changes are not
normally found Hyperplasa of the basophil cells of the adenchypophysis% and a
narrow nodular adrenal cortex® are also found 1n cases of cirrhosis ; these changes are
also thought to be due to cestrogen stimulation 26 There 13, therefore, considerable
circumstantial evidence to indicate that hiver farture may lead to eestrogenic changes
in the tissues It is presumed that the small concentrations of cestrogens normally
released into the cuculation from the testis and the adrenal cortex remain active
for longer petiods than normal because the Itver cells are unable to conjugate these

Why do these hormones not remam unconjugated and so contmnue to act upon the
tissues > One can only conclude that the balance of production and inactivation of
sterord hormones 15 disturbed m hver falure in such a nay as to favour excessive
testrogen activity
Urccrative CoLitis

One example of gynecomastia associated with ulcerattve colitts bas appeared
in the hterature #2  The history and findings were typical of severe ulcerative cohtis,
which resisted conservative treatment and eventuaily reqmred rleostomy and finally
colectomy The gynecomastta was umlateral at first and made its appearance
durning a relapse  Subsequently, both breasts were affected and the patient’s
condition detertorated to such an extent that colectomy was performed Liver
biopsy at this time showed * parenchymal degeneration and fibrosts ' After the
operation of colectomy the pattent’s general health improved, and the gynzcomastia
disappeared It 15 hnown that ulcerative colitis can lead to the development of
cirthosts of the liver,%: 24 25 and 1a the absence of further examples of gynzcomastia
in assoctatron with ulcerative colitis 1t may be suggested, as a hypothesss, that
gyn.ecomastia under these circumstances s the result of liver cell damage

HEMOCHROMATOSIS
Tf lwver cell damage 1s the cause of gynmcomastia m currhosts of the bver, 1t
would be expected that any disease which caused suffictent hver cell fatture would
cause gymecomastia This 1s true of acute infective hepatitis, cardiac cirrhosis and
b h hromatosts does not appear to cause gynacomashia
wrence,® both of whom have studied this disease
10n of h H tosi:

Ho Y
Neither Sheldon®® ¥ nor La
extensively, has encountered gynecomastia as a
. hemo-
s to explare this parados further, two patients suffening from
chroxlrgt?;stli:“ere slﬁdled at Guy’s Hosprtal, and autopsy matenal from a third was

obtamed.
Case 1 The patent, 2 1
enng of the skin for three year
:irsictli:rrzﬁmn, especrally on the face aad hands

as aged 34 Years, complamed of fatigue, loss of hlndo, smpotence
e . Y On cvamimatian the shin showed a dark greyish
The bver was enfarged ta the umbthicus , pubic,
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swas patpable three nches belaw the left costal manga  FPuluc and axllary haw was scanty.
The testes were rormal th size but solt, and the urine showed intermuttent glycosana

The patient died (aged 45 yrars) as the result of hamatesesss At autopsy findings typical of
hamochromatoss were discosexed  The testes showed arrest of the germinal epitheliam at the
stage af , norn 1 celts, and scanty deponits of twon 1 the walls
of some Ulood vrasels  The antenor pitwitary gland showed extenssie deposits of aon, especally
sn the basophst celts (FPigure 17}

Taste XXHI

Urinary + Chamber Lossnophal
Day s7-Ketosterods | s
Mg [2¢ hours) {Celts'crs §
S VR R e

Trest oE '
Second o 58
Toed . LR
\‘ﬂ\u';l:WA T 1"s { 120

e e e S SO
Nifth  ACTH, 25 wmts (nira » 1 | 110

muscalar snpetion) (1
1 50 {4 hours after atra-
museulay anjection

; ot ACTH)

108 75

sixth

From the data shown in Table XXI the following conclusions may be drawn .

{x) ANl three patients suffered from typical hemochromatosss

(2) Low unpary gonadotrophin levels suggest that the symptoms of gonadal
fatlure may resubt from farlure of adenohypophysial secretion of gonadotrophins

(3} Normai Kepler and notmal 1j-ketostermd excretton, together with normal
serum_electrolyte levels and a prompt fall m ciewlating eosmophils after wjection
of ACTH, mdicates norma3 adrenocortical function  Fanlure of circulating eostnaphils
1o fall after the admuustration of adrenahine suggests that the capaaity of the pitustary
to produce ar ta release ACTH may be defective, although doubt has been cast
upon the sigmficance of this test

{4) Testicular biopsy stamed by Perds’ reagent showed very lkttle won, and
that m such places as to make it improbable that the deposition of the metal was
respanstble fot the testicular faslure ~ The appearance of the germinal eprthelium s
compatible with falure of gonadotrophic function of the mtwtary

{51 The autopsy appearance of the adenohypophy 55 provides a possible explana-
ton for the failure of gonadotrophin secretion

Although h t ¥,

G ty causes atrophy, wmp
and loss 6f bodv hair, these changes are not associated wath gynecomasta, in contrast
6 other forms of liver disease which net infrequently cause gymecomasta e addition
tathese other changes  The findings presented above indicate that extensive deposits
of won are found i the basophil celg of the antettor pituttary gland, but that the
testis escapes all but the shghtest mvasion by the metal  Sumslar findings were
reported by Hubble 8 This would suggest that festrcular falure results from defective
pituitary function sather than from fatlure of the testis per se The pitustary ongin
of this h dren 15 further mdiwcated by testicalar biopsy, whch reveals normal
Leydig cells but arrest of spermatogenesss at the stage of secondary spermatacytes,
and by low values or absence of unnary gonadotrophans and by response to chononie
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axsilary and body hairs were scanty, while the beard re
& 3 quired shaving only twice
:hmeal‘l’::flxa‘:nh:gr:;?;g :nt;avec’l‘_ ;vezy day The skin of the face v%ss sgft. a;dmkigt‘:: 3::
et han nol 3 t e following muestigations were performed in ad8ition to those
{x} Thorn test (Table XXII}, The response to this tadicates norm:
L 2} adrenoees St
The Saifuse Of sesponse to adrenaling oras al Suat time (153 taken 25 evidenee 1n Lo oé
Primtary faiture, but thus concusion would naw be conwdered unjustified.
{2 Tes:mﬂar biopsy, In the tubules the basement membrane was norraal  In the germmal
P was apparent at the stage of ssconda
gért‘z’e ;?;:Zsstggag\;:gz é.eydxg cclls{wer: normal i number rs:in per tubu)e;yazfgc a’?}i«%gj
Ll e deposition of iron tn small amounts 5o the w: v
blood vessels, but nose 1n the germinal epithelium, " ¢ vals ol some of the smaller
{3} Testosterone cadved a return of sexual actrviy mulats fal
prad S S oSTone cateed a iy, stimolated the growth of facial harr, and

Tamx XXII

Urmary | Chamber Eosmophit
Day 17-Ketosterards Count »
Mg /24 hours} {Celisic mm }
First - R 40 £
Second . 41 7a ”
Thid ACTH, 30 mg  {wmtra 85 Y ioo -
vepous ngection) dormg tihour ¢
pery o fat the conclumon of
? wtravenous  mjee-
| tion of ACTH}
Fourth ) - '3 T 3 B
ritth o | 78
[ I S R S
Sixth Adrenahme {1 taeujo 3om | - { 30

! P
) " 53 {3 hours atzer hypo-
i derzoe wmjection of

{ adrenaline)

thypodermic jectian)

CASE T1 At the age of 47 years the patient’s fnends drew his attention 1o the dark colour
of Ius slan, which Lecame morte pronounced durimg the eight years before the present studies were
undertaken  Si% years after the onset of the change an skin colour the patieat became smpotent.
and two years later diabeles was distovered  The latter fesponded to msuabn treatment but
remamed dificalt to stabthze  On examnnation the skun was grey i tolour, and the hiver way
pelpable tout mches bejow the costal margin  Axitiary and pobic hats were aimost apsent, by
fair was scanty, and the tesles were smaller than normat  The faflowing isvestigations were
performed tn addstion to those shown Table XX1

{x} Thorn test {Table XXIII}  Ths test wdwates nostaat adrenceortical furction

{2) Testiwular topsy  In the tubules the basement mensbrane was noymal In the germnal

Response to chonone gonadotrophin  After a course of sptramuscular tnjections of
i o E eriy for thiee weeks), the panent expenenced a

e gonadetrophun {1000 units twice x
eyt g The testes incteased in size and became tender Mo change 1

the distobution o
- ©* ung of the skia dunng
week, aithangh be had

. . eym cologr, especially
Tmargm The spleen
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gonadotrophim (Case II). Response to mtramuscular ijection of testosterone
(Case I) indicates that the tissues were not unresponsive to testicular androgens
Failure of the anterior pituitary to secrete gonadotrophins suggests two possible
explanations for the absence of gynzcomastia  In the first place absence of normal
stimulation of the testis may interfere with the secretion of cestrogens ; hence,
even when hver failure becomes advanced, the blood contams no cestrogens to be
inactivated, and hence breast stimulation dees not occur In the second place
cestrogens do not cause stimulation of the breasts i hypophysectomized antmals
(page 24) Which of the hormones of the adenohypophysts are required to permit
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FlouRe 17
{A) Testes (Perls’ stam) Small deposits of iron can be seen m the

Hazmochromatosis

walls of a blood vessel The germmnal epithelum and Leydig cells are free of ion

(B) Anterior prtwitary gland (Perls’ stamm) Extensive deposits of 1ron can be seen 10 the
basophul cells

cestrogemc breast stimulation remains unknown However, absence of gonado-
trophins may mterfere with the capacity of unconjugated cestrogens to cause gyn®co-
mastia  The urinary cestrogen levels found mn Cases I and II suggest that thoese
hormones are not entirely absent, although testicular failure was present u{
present knowledge of rormal male cestrogen excretton does not enable one to comment
lts
o t]’}e}f:réexss“reuon to suppose that the secretion of gonadotrophins 1s the m05§
vulnerable function of the adenohypophysis, bemng the first to suffer dLse';l]ses of
this structure #  Pitutary failure has been recorded mn other cases of mmof
44, 45 and 1t seems more likely that this 1s responsible for the absence of

romatosis,
f)};east stimulation than failure of cestrogen secretion
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CHAPTER X1

GYNAECOMASTIA ASSOCIATED WITH MALNUTRITION

During the second world war a considerable number of American soldiers
developed gynzcomastia during their stay 1 Japanese prison camps, where they sere
P T aeLhad Faravamnle Miscolman? desenibed the anpearance

were noticed
Jacobs? studied the largest group of cases His experience concerned gooo
puisoners, of whom 2400 died within the first 186 months, death beng due directly
or indirectly to malnutntion  After they had been two years in the camp a senes
of Red Cross parcels began to amve, and for four months the diet of al the men was
adequate  Thereafter they returned to a state of malnutrition, and this state of
affairs persisted until the time of release 22 months after the arrival of the first parcels
(four years after imprisonment}.
At the time of arrival of the first Red Cross parcels there were no k;\o‘xm cases
= R Hathiiais bttt

hospatal
pSubscquently Jacobs estimated that 509, of the prisoners noticed some gynzco-
mastia after release and that all those who had shown gynecomastia in the camp
reported a return of this symptom Return of libido and testicular pain were
noticed at the time the gynazcomastia appeared
Jacobs saw gynrcomastia only during refeeding

Because of the vast number of \stamin defictency diseases 1t was nataral to attempt to explam
. ° mn delietent e AN R

. '
mimimal and barely Lompatiie wil e

Hibbs® studied 34 cases of gynecomastia among 8000 prisoners  The gynweco-
mastia occurred after 18 months in the pnison, which represented an interval of 12

months between the last app of a new 10n of dietary defi and
the first case of g 1w Theg was noticed during improvement
in the diet from 1200 to 1400 Calories  The men affected had all been mainounshed

and underfed, but were not necessarily the most severely affected Usually the
condition appeared when the pnisoners gained weght, and for the most part the men
were affected at the same time—almost like an epidemic  Platt?® made similar
observations

Klatskin and his colleagues? studied a group of 300 men who, after their release
from prison camps, were admitted to hospital for the treatment of malnutrition.
They had been 1n Japanese hands between Apnl, 1942, and September, 1945, In
August, 1945, food parcels began to armve The authors began therr studies i
December, 1945 Among 300 men, 48 showed gynzcomastia, of which 17 cases
occurred following return to a normal diet, and another seven were aggravated
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with impotence, loss of libido, testicular atrophy and loss of body hair, the other
appeanng during refeeding with the return of sexual activity.

- S e e L vesa.oae v ] experiments

ophysectomized
[ the donor were

- sh viable. This
iysis,

Vartous studies have also been made of hormone metabolism 1n malnutrition
Jarer® implanted pellets of estracdiol into the spleen of spayed female rats and fed
them a dict deficient in vitamin B complex until they lost 2895 of their weight.
Continuons eestrus effects were seen in vaginal smears, and this finding was not
altered by addition of thiamine and nhoflavine to the diet.  Jailer concluded that
inamtion and not lack of vitamin I was responsible for failure of the liver to mnactivate
astradiol

On the other hand, Segaloff and Segaloff* showed that vitamin B deficiency
Teads to a decline 1n the capaaity of rat liver to inactivate cestrone and cestradiol
and also to a diminshed response of rat tissues to subcutaneous mjection of westradol.
These effects were prevented by the admimistration of thiamine and nboflavine.
Dnil and Plciffer,® however, showed that mamition m the presence of adequate
vitamin I3 wonld cause a dechine 1n the ability of the rat’s hiver to inactivate cestrone
and cestradiol

Unna and his colleaguest? believed that methiomne was the important factor
required to mamtain the capacity of the liver to inactivate eestrogens  They showed
that rats kept alive on low protein diets cannot retain normal amounts of riboflavine
in their livers  Methiontne counteracts this fall m the nboflavine content of the
liver  The hiver of such rats kept on a low protemn diet for three months failed to
mactivate cestradiol, but methionine restored this capacity even when low protem
intake continued

These studies suggest two possible expl s for the gy of mal-
nutntion. Firstly, 1t 15 possible that return to normal diet brings about a
return of testicular activity before the liver regams the capacity to inactivate
cestrogens  Secondly, the reawakemng of testicular activaty after a penod of mal-
nutnition may bring about changes hike those seen at puberty. Implcit in both
hypotheses 1s the 1dea that testicular function remains i abeyance during
malnutntion, an idea which 15 supported by the absence of ibido and of erections
and by the expenments with malnounshed mice mentioned above This temporary
PRt i A O SN S Pt B R

normal gland 1n hypophysectomized mice

The first theory has not been supported by any direct evidence  However, 1t
will be recalled that 1n Malaya a diet of polished rice produced benberi, but 1f beriben1
was treated with pure thiamne, without change in the diet, pellagra appeared
Pellagra never appeared before benben 2 This phenomenon has been reported bya
number of workers 33,18, 1718 Tt \;ould seem that an emergency pathway 1s estab-
lished dunng d of one sub which 1ly renders another
unnecessary In the case of gy 1t may be d that dunng mal.
nutrition the liver can mactivate aestrogens by means of metabolic pathw ays which
do not require some component of the vitamun B complex, but that when normal
feeding 15 resumed, the need for vitamin B returns, and this 15 expressed by the
appearance of gynecomastia  This concept 1s without any expenmental support
and m view of the fact that malnutntion nterferes with the capacity of the liver of
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by mprovement of the diet; 31 occurred duning starvation The breasts were
tender in every case, and both sides were more often affected than one, although
sometimes asynchronously. One breast subjected to histological examination
revealed the changes typical of gynzecomastia (sce page 22). It was estimated that
the average diet of these men consisted of approximately 1735 Calories (protern
42 grammes, fat 7 grammes and carbohydrate 375 grammes).  On this diet they

Mt - o2 H /5 & U Lt

. tis, while
one-third showed hepatomegaly or abnormal response to ltver function tests, or both.
One-third had small testes as measured by a flexible metal ruler. Body hair was
normal in every case The 17-ketosteroid excretion and unnary cestrogen values
were low, but urmary gonadotrophin values were normal

Zurbrran and Gémez-Mont® had the advantage of applying modern laboratory
methods to the study of malnutrition  They described the testis in malnutrition as
showing decrease i the size of tubules, thick of the b ) and
defective spermatogenests. The germinal epithellum was almost always involved,
sometimes showing arrest of maturation, at other times showmng an over-all lack of
germinal cells  Interstitial cells were few i number, small 1n size, and loaded with
brownish pigment  These changes 1n the Leydig cells were said to resemble those
seen i ammals during periods of sexual nactivity Simular changes m testicular
histology are scen 1n malnounshed animals,? and Zurbiran and Gémez-Mont believe
that the human testts 1n malnutntion resembles that found 1n piturtary tumours
with low unmnary gornadotrophms 13

Zurbiran and Gémez-Mont also found low unnary 17-ketosteroid levels in both
sexes The mean figure for men was 3-5 mg and for women z+4 mg per z4 hours
This suggests that both the testicular and adrenal contributions may be diminished,
simce the total level was low mb *' - e N
1n every male patient i whom tt
low 1n 79% and raised i 21°%
trophin ‘and urmary cestrogen le -
this mcrease mn cestrogen excretion was very great and was almost always followed n
men by gynzcomastia, which outlasted the duration of the raised untnary cestrogen
excretion  Unfortunately the authors do not tndicate the exact correlation between
high urmary cestrogens and gynzcomastta

Durmng the penod of malnutrition about 20% of malnounished men showed
gynecomastra and 21%, showed raised unnary eestrogen levels  On the other hand,
a return to normal dret was associated with gynzcomastia m almost every case, and a
nise m urmary cestrogens to levels above normal was also almost universal The
authors studied zor patients suffenng from malnutntion and concluded that the
fundamental endocrine abnormality was deficient pituitary function

Landau and his colleagues'? studied the effect of starvation upon the urnary
output of 17-ketosterords and androgens in three normal men and one obe§e woman
During a four-day period of fasting the 17-ketosteroid output fell by 50%, and the
androgen content of the urme showed a parallel drop

Kark et aln® studied the effect of malnutnition by refecding men with cirrhosis
of the liver who were poorly nounshed  They selected men suffering from estabhished
N * ' ' The patients complamed of loss of hibido,

testes and needed to shave only two or three
was enlarged  The patients were given drets
ming this pertod of refeeding hair returned on
ucher Return of hibido and erections was
he testes .
e beniel that there were two types of gynzcomastia
resse?';‘l; lver, one during the height of the discase, associated

Kark et ali exp
associated with cirrhosis of
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with impotence, loss of libido, testicular atrophy and loss of body hair, the other
appearing dunng refeeding with the return of sexual activaty. :

These clinical studies have been amplified and supported by animal experiments.
Mason and Wolfe,” for example, found that they could restore hypophysectomized
. N " t o * If the donor were
ough viable. This

L, .ophysis

Vanous studies have also been made of hormene metabolism in malnutation
Jailer® implanted pellets of cestradiol into the spleen of spayed female rats and fed
them a diet deficient in vitamun B complen until they lost 2589, of therr weight
Continuous cestrus effects were seen n vaginal smears, and this finding was not
altered by addition of thiamine and nboflavine to the diet. Jailer concluded that
inamtion and not lack of vitarmin B was responsible for failure of the iver to mnactivate
cestradiol,

On the other hand, Segaloff and Segaloff® showed that vitamin B defictency
leads to a dechne in the capacits of rat liver to inactivate cestrone and cestradiol
and also to a diminished response of rat tissues to subcutaneous injection of cestradiol
These effects were prevented by the admintstration of thiamine and riboflavine.
Dnll and Pleiffer,® however, showed that mamtion n the presence of adequate
vitamin B would cause a decline m the abihity of the rat’s liver to mactivate cestrone
and cestradiol

Unna and s colleagues!t believed that methionine was the important factor
required to mamtain the capacity of the hiver to mactivate cestrogens  They showed
that rats kept alive on low protemn diets cannot retamn normal amounts of nboflavine
in therr livers Methionine counteracts this fall in the nboflavine content of the
liver The liver of such rats kept on a low protem diet for three months failed to
mactivate cestradiol, but methiomne restored this capacity even when low protemn
intake continued

These studies suggest two possible explanations for the gynecomastia of mal-
nutntion  Firstly, 1t 1s possible that return to normal diet brings about a
return of testicular activity before the liver regamns the capaaity to mactivate
wstrogens  Secondly, the reawakening of testicular activity after a period of mal-
nutrition may bring about changes like those seen at puberty. Implat in both
hypotheses 1s the idea that testicular function remams n abeyance during
malnutrition, an 1dea which 1s supported by the absence of libido and of erections
and by the experiments with malnourished mice mentioned above  This temporary

the pitwitary gland of mice subjected to starvation could not substitute for the
normal gland 1n hypophysectomized mice
R I L R I S

: P ' P v
e . " ! o0l ‘! L ) ’
Pellagra never appeared before k-—h-~ 14 Th - =booooo -1 o
number of workers 13, 16, 17, 18

lished dunng deficiency of or

unnecessary In the case of g 12 1t may be supp that durning mal-
nutntion the liver can inactivate cestrogens by means of metabolic pathways which
do not require some component of the vitamin B complex, but that when normal
feeding 15 resumed, the need for vitamin B returns, and this 1s expressed by the
appearance of gynecomastia This concept i1s without any experimental support,
and mn view of the fact that malnutnition interferes with the capacity of the liver of
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rats to inactivate cestrogens during the period of defictency 1t does not seem very
probable. Moreover, the observations of Zurbiran and Gémez-Mont make 1t likely
that the secretson of cestrogens is dimimshed during malnutrition, It seems more
probable that the gynecomastia of refeeding is associated with the reawakenng of
sexual activity which occurs at that time. The return of testicular function probably
resembles the endocrine activity seen at puberty, and it is possible that the same
mechanism which produces the subareolar node at that time may play a part in the
occurrence of gyna ia during refeeding. During malnutrition the testrs is
smaller than normal, and spermatogenesis js depressed * On refeeding, tenderness
and swelling of the testes are noticed, and the whole process resembles a second

puberty, Tha mbralacer af 4hic drena of ia is therefore exp to be the
same as The same would apply to gynecomastia
seen in

On the other hand, gynmcomastia sometimes appears during the period of
malnutntion, This may be explained by the fact that some 20% of men show an
increased urinary excretton of cestrogens during starvatton, \Why some men show a
o ' Teros - annot be explamed, There is no

the malnutrition 1s important -
. tion with a number of diseases
which cause wasting, eg * : " N * pulmonary
tuberculosis. Wheeler e crated with
these condttions 15 due tc " owever, the
cases so far reported have mdicated that no close correlation exists between wasting
and gynzcomastia In these cases gynecomastia has appeared at the height of
the 1llness and has usually undergone remission with the assoctated disease
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CHAPTER XII

DRUGS AS A CAUSE OF GYN/ECOMASTIA

A nutber of drugs, including certain b can eause oy w In
some cases {e g, cestrogens) breast stimulation is to be expected and occurs in a predict-
able fashion However, in the case of other drugs gynaxcomastia is sporadic and
totally unevpected (e digitahs) The following drugs can cawse gynxcomastia

{1) Qstrogens

{z) Androgens.

{(3) Choricnic gonadotrophin.

{4) Adrenocortical hormones.

(5) Digitalis,

{6) Amphetanune

{7) Radioactive 1odine.

8} Reserpine

(ESTROGENS

_ When adult males tahe costrogenic substances, & number of changes result,
including loss of hiado, 1y ¢, EYIA W n testicylar size and
destruction of the germunal epithehum  Some of these changes {loss of libwdo,
Inpetanan date b 2 erat PR -

actic

the

char

© Vi ek e e e s cpenesuan gy ueauullyg ol HIG Wans 0L

the tubules, (m) Absence of Leydig cells (i) Interstitial fibrosis These changes

were descnbed 1 men past thar muddle years, and some of the cffects mentioned

could be atinbuted to age Dunn® 2.3* siudied teshicular biopstes taken from a

27-year-old man who rcceivull 5301mg of stilbceostrol by mou.h during a period of
SR SO " PRch

vEs Anve T oamees oL

1uncuion (ibxdo, erections and ermissions) did not return to normal for a further month
In the case of a boy ag=* ==~ - o ) )

testicular biopsy showed (1)

{11} sclerosis of the walls of 1

Greep and Jones® described expeniments which raise the possibility that these
changes ate due not to a durect effect upon the testis, but to suppression of the secretion
of gonadotl;ophlns Y‘Jy the adenohypophyss They compated the gonadotropine

affonte nf e
1
7

Lynens $cpnchod tha bactim dans = <3 es caboo R
(control
p{:egnar
showed s " Ky

N aias iy UL 3 U Bii, UIE SELUNU O 1 b gm , and the third of
3-ogm  Tius suggests that follicle-stimulating hormone administered together wi?h
strogen prevents the testicular atrophy which aestrogens alone pmducef’ and hence
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that astrogens produce testicular atrophy by suppressing the secretion of follicle-
stimulating hormone.  The testes of the astrogen-treated group returmed to normal
when treatment was stopped, and testicular weight also retumned to normal,

P c e e L U
cptl . vt
treat " - * -

Leyc , Yy ,
h)%cn’rophy by supposing that estrogens suppress the sccretion of follicle-stimulating
hormone and stimulate the release of interstitial-cell stimulating hormone. They
produced ** tumours * of Leydig cells by mjections of interstitial ccll-stimulating
hormone
- N * ° *7 ’s Hospital, where
sther respect, were
) . were taken before
and after treatment ; urinary 17-Ketosteroids, cestrogens and gonadotrophins were
also measured before and after the admnistration of stilbeestrol  Table XXIV
shows the vesults of thewc as<ays in the first patient. It can be <cen that the 17-keto-
steroid levels show no consistent change and that the changes in @strogen excretion
are not stnking  The first implantation of stilbeestrol did not alter the level of
urmnary gonadotrophuns, although it caused scrions changes in endocrine function
: ' i crt 't After the second implantation urinary
the stilbeestrol had caused considerable
patient the 3-fraction of urinary 17-keto-
ntation.

Testicular biopsy before treatment was normal, but after two implantations of
3 JUOE RS Y oA Sv

cclls were very pale and showed an increase 1n granules, and the cytoplasm had a
“rapged * appearance  The Leydig cell count before treatment was 17-5 per tubule
and after treatment 7-0 per tubule

Testicular biopsy eight wecks after the second biopsy (Figure 18) showed the
following changes © Some thickening of the basement membrane was seen  In the
germinal epithel normal sper is was absent, and most tubules were
hined by Sertoli cells enly In the interstitial tissue, Leydig cells showed further
reduction 1n number  The cytoplasm of these cells was very pale and granular.
The cells were too fcws 1n number to count 1n relation to the tubules.

Part of this spec oo o b T b
method of Schultz
at the side of the ce
described 1 amimals treated with @strogens.*

The studies performed on the second patient are shown in Table XXV. Again
the 17-ketosterord levels show no consistent change Although a fall 15 seen, all
readings are within normal hmts, and the 8-fraction showed no change following

1on  Unnary d ph and unnary cestrogens also showed no

changes T of stilbestrol caused impotence, gymecomastia
and pigmentation of the mipples, Testicular biopsy after treatment showed the
defective sper with undiff ted germinal cells, Leydig cells were
normal 1 distribution but palestammng and granular with ragged cytoplasm

A third patient showed ble hy of the b
and sumilar appearances 1n the Leydig cells From tlis specimen one part was
fixed 1n digitonin and staned by the method of Schultz  This showed blue staing
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The third patient, at the age of 17 vears, received 1 mg of stilbcestrol daily for
28 davs  This produced gynx 1a and imp ¢ for a peried of one
month. Thereafter, normal sexual function returned  Three years later testicular
biopsy gave normal findings and the Leydig cell count revealed 14 cells per tubule
{Figure 10} 5

Such does of asstrogen therefore produce only reversible changes.  The persistent
impotence in the first patient was icomplete and possibly perpetuated by psycho-
logical factors. A shght degree of gynecomastia remamed, which emphasizes the
previous observation that gynrcomastia can persist to some extent long after the
removal of the exciting cause {see page 31)

FIGURE 20

and g
ton of the mipples following large doses of
tilbrestrol

Minute doses of cestrogen can cause gynecomastta This was seen i men
handlig cestrogens dunng the manufacture of tablets ® In drug factones 1t has
been shown that absorption through the shain or by inhalation can cause gyneco-
mastia, and that at low concentrations some men are more resistant than others
Gynecomastia can precede or occur without pigmentation of the nipples and without
wnpotence  This suggests that gynecomastia resalts from direct action upon the
breasts 1n concentrations too small to affect the testes

Children appear to be highly susceptible to small doses of cestrogenic substances
For example, a worker handling cestrogens in a factory where other men had been
affected by gynecomastia was not himself affected by gvnecomastia His son,
3 v PRI S . . et b
f
r
N NN
cestrogen m his har (which was not washed at work).# Ind:catn'e.a]so of the
sensttiity of the young breast to minute amounts of cestrogen 1s the observation that
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in Leydig cells and in that part of the Sertoli cells nearest the basement membrane,
indicating the deposition of cholesterol and cholesteral esters at theen ~%

In contrast to these acite svn~-ie
the testis was studied in
of acne.

The first patient rece...u au unplant of 200 mg. of stilbeestrol at the age of 16
years At 25 years the patient showed shght gynecomastia and complamed of
impotence, Investigations revealed the following findings :

Urtnary 17-ketosteroids (mg per 24 hours) - 17+6; 100, 90

Urinary gonaélotrophms {mouse units per 24 hours): >12<16; >12<16;

>12 <16,

Semen. Two counts showed 53x10¢ and 109X I0® per cubic centimetre

respectively and m each case motility was z.

Froure 19

) tubales

The testis following cestrogen therapy (A} High-pawer view showang norma.

and imterstitial bissue  The patient had recoved stibestrol mne years before this

biopsy was taken (B} High-power view showing normal tobules and mterstitial tissue
' a pattent who had recersed stdbaestral three 3 cars before this bigpsv was taken

Testicular bopsy gave normal findings, and the Leydig cell count was 13 1 cells
er tubule (Figure 19)

P The sec£nfl;muem had received an ymplant of 300 mg of stilbeestro) at the afe:
of 16 years Gynmcomastia and mmpotence followed, but the symptoms gradually
disappeared after about su. months At the age of 27 years sexual fun_ch;)cr:i \ng
normal, and no evidence of gynwcomastia was found  Investigations reved e
following findings

Unmary 1y-ketosterods 14 4 mg /24 hours

Unnary gonadotroplins — >>16 <24 mouse units/z4 h:zurs. be contimetse

Semen  Twe counts showed 8o xro® and Ifzxro® per cubwe ¢

respectively, and 1n each case motility was 3 e
Testicular biopsy gave normal findengs  The Leydig cell count showed 14 cells

per tubule.
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remains within normal limits,. ™ 7~ %' T e
action of astrogens upon the

c~trogens affect the testss b

cannot be excluded, because

are semiquantitative at best, .

that the 17k ids output {including the 2-fraction) remains normal 1s evidence
against gross disturbance in_ adrenocortical function following cestrogen therapy
Presumably, gynecomastia following the admimistration of estrogens 15 due to direct
action upon the breast.

ANDROGENS

Several seports of gynecomastia in men receiving methyl testosterone have
appeared 1m the Iteraturet® M At Guy’s Hospital 1or patients who had received
androgen therapy were exarmned and questioned concerning changes in the breasts
during or after treatment  The patients fell into five groups.

(1) Seven patients who recened testosterone under the age of 2o years for delay
in the obset of puberty

{2) Thirteen patients who reccived testosterone after the age of 20 years for some
defect in the development of secondary sexual characteristics, e g, unbroken voice,
small gemtals, poorly developed beard, delay in the onset of puberty

{3} Nine aduolt receiving testost as ion therapy.

(4) Twenty-five adults recening androgens for eunuchoidism and infantile
genitaha

{5) Forty-ceven patients suffering from psy )y with no evid
of abnormal endocrine function

Among these patients, three had suffered from gynecomastia while receiving
androgens The preparations used included tablets of methyl testosterone, intra-
muscular 1njections of testosterone proy and of

enlar
four
tube
table '
The implant pravided effective substitution therapy but did not cause gynecomastia,
The second patient was aged 32 years and had suffered psychogerue impotence
for five years  Phystcal exammation, testicular biopsy and estimations of unmary
17-hetosteroid exveretion and urnmary gonadotrophin level all gave normal findings.
The patient was given weckly injections of testosterone propionate (25 mg) for 32
weeks At the end of this time he complained of pamful breasts, and examtnation
revealed a tender * button ™ of breast tissue behind the areole  The 1njections were
replaced by tablets of methyl testosterone (25 mg daily), and within three days the
breasts vetumned to normal
‘The third patient, aged 29 years, was also an example of psychogeme impotence
of s1\ years” duration  He had been given lar 1mjections of
}()mpmnate weekly for 24 weeks and was then given methy! testosterone tablets
25m  t ' PN . .
(75 10
and ¢
table
tion

of ar
after

of te propior Gy 13 is not “usually an
effect of gens, but g follows some months of intensive therapy.
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GYNECOMASTIA

‘alation of eestrogens from the urme of
when the horses were kept 1n stables by

. Sometymes the source of cestrogen is not obvious, and careful enquiry is needed
in cases of unexplained gynecomastia. Children, for example, may také tablets in

mistake for sweets. Aboy of fmlxr years was seen With gynecomastia which resulted
e 5 . smastia
+ trol, for
. . withm
two weeks of stopping this treatment
TABLE XXVI
Gynacomastia followng Estrogen Therapy
Extent of
Age at Gynaco- | Duration of | Duratron
Time of strogen Number | mastia | Transitory an
Case Treat. and of dunng Gynaco. | Seventy of
Number ment Total Dose Implants Treat- mastia DPermanent
(Years) Mg} ment Gynaxco-
(Grade) ‘mastia
Case LIX 16 Stilbeestrol 200 1 II — >g )ears
<grade T
AB 17 Stilbeestrol 200 be 1 6 months -
MB 16 Stilbeestrol zoo 1 I 4 months —
Case LX 16 Stilbeestrol zoo T 1 7 years —
EC 17 Stilbeestrol 200 T 1 3 months —
j¢c I3 Sutbastrol 200 I I 2 months —
D 16 Stilbeestral 700 4 1 9 months —
Case LXI 2t Stilbeestrol 600 3 n 10 months —_
C 17 [ Stilbeestrol 200 T I 8 months —
Case LXIT 15 Estradiol 400 2 1 — 12 years
| 1 <grade
Case LXIII 18 | Stilbestrol 500 2 1 8§ months —
DI 6 | Stitbeestrol Foo 4 1 3 months —_
JjL 16 | Shibeesirol 400 2 1 3 months -
wL 15 | Stilbestrol 300 2 11 6 months —
Case LXIN 21 Stilbastrol 300 2 i1 — >6 years
<grade 1
GR 17 Stilbeestral 400 2 I 6 months —
sV 18 Stilbeestrol 6oo 2 1 6 months —
'
. . .. e - the
dm
nta-
tion of 1! o A stredh ol prgiientation vl wie avuontnal
wall bel * * e ™ L ' that seer dunng pregnancy Although
these s, ' *

the possibility
to cestrogens

The action of cestrogens upon the
e changes m the Levdig cells,
i anermatids and deposttton of

qualitative

1. --4~—st - ntense pigmentation ot tihe mipples, WL Leeuie
ngmentation 1s permanent, although 1t may fade to
stopped

testrs therefore mvolves quantitative and

together with arrest of spermatogenests at

f cholesterol in Leydig and Sfrtolx fclls.
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remains within normal limits,  These findings are compatible with the view that the
action of cestrogens upon the testis is a dircet one  The posstbility that exogenous
strogens affect the testis by depresamg 1 - =to-- -6+ Tee- e
cannot bv, cvc}udnl, because present meth

avevin upon e vnast,

ANDROGEXNS

Several reports of gynmcomastia in men recaving methyl testosterone have
appeared in the literature.!® 11 At Guy's Hospital o1 patients who had received
androgen therapy were examined and questioned concerning changes in the breasts
during or after treatment. The patients fell mto five groups.

(1) Seven patients who reccived testosteronc under the age of zo years for delay
n the obset of puberty.

(2) Thirteen patients who recenv ed testosterone after the age of 20 y ears for some
defect in the development of secondary sexual charactersstics, e g , unbroken voice,
small genitals, poorly developed beard, delay n the onset of puberty

{3) Nine adult castrates receving testosterone as substitution therapy.

. (41) Twenty-five adults recerving androgens for eunuchordism and infantile
genitalia

{5) Forty-seven patients sufl from psych p with no
of abnormal endocrine function.

Among these patients, three had suffered from gynecomastia while receving
androgens  The preparations used included tablets of methyl testosterone, intra-
muscular injections of testosterone prog and imp of

Of the three patients showing gynecomastia, one, aged 49 years, showed breast
enlargement (grade I} after taking tablets of methyl testosterone over a period of
four years (23 me. daly) as substitution therapy followmng surgcal castration for
tuberculous orchitis  The gynecomastia subsided within three days of stopping the
tablets, and testosterone was gven by implantation (600 mg. every six menths},
The implant provided effective substitution therapy but did not cause gynzecomastia,

The second patient was aged 32 oo )
for five years  Physical examination
17-ketosteroid excretion and unnary o
The patient was given weekly myections of testosterone propronate (25 mg) for 32
weeks At the end of this time he complained of pamnfu! breasts, and exarmnation
revealed a tender “ button  of breast tissue behind the areole  The mjcctions were
replaced by tablets of methyl testosterone (25 mg daily), and within three days the
breasts returned to normal

The theed ankoant amnd on cann U I I SR -
of six y
propion

Lo e

d

'
N
tion of

From these stuches 1t will be seen that gynzcomastia is not a common comphcation
of androgen therapy It can occur with methyl testosterone taken by mouth or
after injections of testosterone propionate Gynmcomastia 1s not usually an
immediate effect of androgens, but generally follows some months of intensive therapy.
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.o Tt T meemrant ns i d i canca tha symeesamactiy to subside,
ng gynaeco-
en These
developed,
» play some

N considenng

the ranty with which androgens produce gynacomastia, the delay 1n 1ts appearance

and the large doses requited, this view seems unlikely, Furthermore, the action of
androgens upon the breast of the monkey produces changes which are unlike the
picture of duct hyperplasia scen In cases of gynecomastia {see page 24) Recent
studies have shown that the body is capable of converting certamn androgens to
cestrogenic substances.® 4. 1t This discovery suggests an explanation for the
occastonal occurrence of gy tia after the prolonged admunistration of large
doses of androgen.  Possibly m certain mdividuals the capacity to convert andcogers
to cestrogens may be enhanced dunng prolonged admmistration of androgens, with
the result that suffictent cestrogens are produced fo cause stimulation of the breast.

The three patients mentioned above were not submitted to operation on the
breasts, but Dr. H F Khnefelter has reported that the breast in gynzcomastia
follawing androgen therapy in one of his patients showed the typical microscopic

appearance seen 1n other forms of gynzcomastia (sec page 24)

CHORIONIC GONADOTROPHIN

Chortonic gonadotrophmn can produce a ““ button ” of breast tissus behind the
areola (see page 33}, and in some mstances, more severe degrees of gynmcomastta
may result’ Two patients at Guy’s Hospital showed gynzcomastia of grade IT
seventy followmg a course of chorionic gonadotrophin = One was submtted to
testicnlar bropsy, which shoned (1) Some fibrous thickeming of the basement
membrane (1) Normal spermatogenesis and prominent Sertol cells (i) Clumps
of promnent eosinophthic Leydig cells The appearance of this biopsy suggested
Leydig cell stamulation

Maddock and Nelson!® believe this form of gynecomastia to be the result of
Leydig cell stimulation, with consequent secretion of cestrogens (see page 25)
Experiments 1n mice make 1t seem unlikely that choronic gonadotrophen acts drectly
upon the breast {page 70!, although possible contamination of this hormone by minute
quantities of cestrogen should be considered , also, the action of the hormone upon the
breast in man may differ from that seen in ammals  Until further evidence 15 at
hand, gyniecomastia following injections of chorjonic gonadotrophin 1s best explained
as an indirect result of Leydig stimulation which causes the secretion of cestrogens
m greater concentratiors than normal

ADRENOCORTICAL HORMONES

< 4amsl hawmnnng

" y, at the end o one UL HULCG v »
secand day., mv]du\ ecantmned for four months the su"fe)}mgs became pmnounce‘il
Sl e rvals

3, but

ttrent

nsual

¢ an

if the

extraordinary prepuitise-.
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Raleigh and Thilipson?® have reported a case of Addison’s discase complicated
by painful swelling of the right breast  Tlus complication appeared after two years
treatment with DOCA and salt. The breast at autopsy showed the usual changes
of gynzcomastia.

Lawrence!® reported the case of a man, aged 32 years, who had been treated for
diabetes mellitus by means of insulin for 20 years At this ttme he developed
Addison’s discase, which was complicated by a t}pic‘allcriss aftcr one year. "l‘h‘xs

gnen conflicting results,® 228 but 1t seems Iihély that this hormone acts

ically with the st effect of cestrogens upon duct growth {see

Y
page 20)
So far, no case of gynecomastia has been reported mn untreated subjects of
Addison’s disease or in patients treated with cortisone Neither have DOCA and
eschatin been found to cause gy in patients subseq 1y shown not to be
suffening from Addison’s disease
The reported cases of gynmecomastia following treatment with eschatin and
DOCA occurred under such crrcumstances as to suggest that these drugs themselves
were directly or indirectly responsible for the stimulation of the breasts and not the
disease 1tself It seems likely that either these drugs cause gynecomastia by direct
stimulation of the breast or that some substance formed duning their metaboltsm 1s
responsible for this change  Why so few patients have shown such a response cannot
be explamed

DIGITALIS

Le Winn®> 28 has reported 14 cases of gynmecomasha appeanng dunng the
admimstration of digitalis  Among the first eight, five showed complete remission
when the admimstration of digitalis was discontinued, and recurrence when the drug
was resumed In every case the gynmcomastia gradually lessened after several
months, even though treatment with digitahs was continued. The ages of the
affected patients ranged from 53 to 77 years, and the cause of cardrac failure was
b B : . : cor pulmonale
1ly) was used 1n
as seen between
‘egree of breast
were examned
m two cases and showed the typical appearance of gyn@comastia

In four of seven pattents the bromsulphalein test indicated some degree of
impaired liver function, a:ld,m six of seven the cholesterol-ester levels were low

]
1
1

nowal 1t wall be recalled that Morrione?” showed that gynacomastia was seen when
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liver disease was severe, and was inconstant mn cardtac cirrhosis. In the 14 cases
descrilgcd by Le Winn, cardac Iailure was of recent onset and showed a good response
to digitahs. The present author has encountered two examples of intense breast
stimulation in post-menopausal women soon after the patients were given digoxin
{o-75 mg daily). The tenderness and swelling of the breasts substded when the drug
was discontmued, and reappeared when it was resumed Digitoxin did not cause
breast strmulation in these patients.

Calov and Whyte?® reported a case of cedema and painful breasts as toxic effects
of digitalis leaf. A woman of 49 years took tincture of digitalis and digitalis leaf for
more than two years without 1l effect. Alter a lapse of two years she again took
digitalis leaf, but complained of swelling of the feet and hands, which disappeared
when the drug was withdrawn. Seven years later she began taking the leaf (01
gramme three times a day), and after three days swelling of the legs, grows, buttocks,
labia, abdominal wall, arms and breasts occurred  ““ The breasts were swollen, tense,
tender with promment vessels and enlarged, hard, lumpy glandular tissue.” The
symptoms disappeared two days after the drug was discontinued. The same effects
were seen within 24 hours of resumung treatment and were so distressing that the
patient stopped the tablets. Digoxin dtd not produce such symptoms.

Tesull 1romn the direct 4CLlion ol (Bstrogens UPON the Cells themseives (see page 24)

The excretion of digitalis from the body has been studied by Okita and his
associates,?® who used punfied isotopically labelled digitoxin admimistered intra-
venously They showed that between 60% and 809 of the drug is elmmated
either unchanged or as chloroform-soluble metabolites ~ They belteve that elimmation
by the liver and alimentary tract plays only a small part in total excretion. It is
possible that the chloroform-soluble metabolites are largely aglycones and thewr
dentvatives, which may well have undergone modification tn the liver before being
excreted 1n the urnne

The chemical sumlarity between the cardiac glucesides and certain steroid
hormones has been considered as important 1n the effect of these substances upon the
breast Both substances contatn the cyclop perhydropt threne nucleus :

The distinctrve feature of the aglycone molecules of the cardiac glucosides lLes i the
unsaturated lactone attached to Cy,, eg
HE —0O~

] L=0
e

RO

gest that dunng the metabohsm of this substance changes otcur

Itis templutg to sugh produce some sterord hormone capable of symulating breast

1n 1ts structure whic
PEPp.
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In rabbits, large and continued doses of powdered leaf or digoxin did not produce
any histological change in the testis ¥
One of Le Winn's cases came to autopsy, and the testis (Figure 21) showed the
following changes
Tubules: Basement membrancs are normal but spermatogenesis is defective 1n most
tubules and mav contain Sertolr cells only.
Interstitial tiwue ? Leydig cells are very prominent and 1n places form clumps or large
groups
These changes resemble those seen in other forms of gynacomastia, but whether
this 15 due to digitalis or to the effects of cardiac failure or to some other cause cannot
at present be stated

TIGLRE 21

The testis from a patient who died of con-

gemtine cardiae faulure  The patient developed

myaxcomastia doring treatment with diptahs

The basement membranes are normal , spermato-

genests 1s defectne, and Leydig cells appear n
targe clumps.

The fact that a careful search has failed to reveal stmilar expenences with digitalis
: oo wer o the preparation of
se of amphetamine
. ' g dafferent prepara-
Le Winn® has since discovered other examples of this curious association among
patients treated by other physicans. Onpe can only conclude that sporadic examples
of gynacomastia 1n digitals therapy have previously passed unnoticed or at least
unrecorded, and that minor degrees of breast development could be detected by a
more spec ” TN N 0T -7 T
and may '
not incon
It is worth noticing that gynzcomastia appears when the patient’s general
health has improved i a way which recalls gynecomastia during refeeding after
malnutrition. This observation must be taken into account when any explanation
of this phenomenon is to be considered



130 GYNECOMASTIA

AMPHETAMINE
Tooley and Lack® recorded cases of gynacomastia occurrmng n adolescent and
adult males receiving amphetamine sulphate for a vamety of neurological and
psychatric disorders  One girl of nine years developed utermne bleeding during
treatment with the same substance. The authors drew attention to a statement by
Karnaky,? who claimed that amphetamine might cause uterine bleeding in susceptible

patients,

Y T - .
t
t

July, 1948, z't(nd‘ further admimstration of a néw batch of amph‘emmir;e‘ to patients

DYPEIPIASLIC (ESLLIMIZE SNUOIIELLIUN
These observations suggested the action of some cestrogenic substance which
could be traced to a particular batch of amph It was subseq ly shown
that these side effects were due to an cestrogenic impunity which was produced during
the synthesis of amphetamine During the synthesis of amphetamine, a substance

arouse mterest

RADIOACTIVE IODINE

A sertes of 21 males were given camer-free radioactive todme (I3 1n doses of
between 2 o and 2 5mc by Bauer and Goodwin 3 The patients were all suffening
from moderately severe thyrotoxicosis, and therr ages ranged from 26 to 41 years
Six of these patients developed acne and gyna 1a, The authors suggested
that these complications mught have resulted from overactivity of the pituitary as
the result of the fall tn circulatmg levels of thyroxine which followed I3 treatment
It was proposed that the adrenal cortex was stimulated as the result of this change in
pitustary function  However, no other evidence of adrenal stimulation was seen,
and although a fall in ewculating thyroxme promotes an tacrease 1 the output of
TSH, this causes a fall n ACTH, not a nise 2 The acne could not have resulted
from the action of 1odide, because a carrier-free preparatton was used tn which the
total amount of 10dide would not exceed a fraction of a microgramme

Trunnell and his colleagues?’ studied the distribution of I!3 at autopsy in the
bodies of patients who died after treatment with this substance  After the thyroid
gland, the piturtary and then the testss were the tissues which absorbed the greatest
radioactivity per unit werght  The testes showed defective spermatogeness, which
led to the presence of only Sertoli cells within the tubules The breasts showed
httle evidence of I'¥ uptahe

Gorbman®® showed that similar findings applied to rats given I3 1o comparable
The prtwtary gland showed changes sumlar to those scen after thyroid-

doses
ectomy. 1 ¢ mncrease m the size of the gland and increase in the number of chromophobe
cells ~These findings were confirmed (also 1n rats) by Goldberg and Chatkoff 3

The occurrence of gynecomastia with acne recalls the presence of theLse tL“o

In'x 1s associated with sudden STIIULLLION OF LT ELsls, sILL @ 1LLULI LU 11Ut isas sess vy



GyytcomasTiy DUE to Drucs 131

and consequences similar to those encountered at puberty or dunng the process of

refeeding after malnutntion.

On the other hand, the evidence from amm'\l experiments suggests that 131
B R Iy R

s anarata in tha gama wat ac athar eandibiane o hanh

source of speculation.

RESERPINE

The drugs chlorpromazine and reserpine have recently been reported to cause

breast stimulation 1 male and female patients % In one patient gynecomastia
was observed during reserpine therapy, the breasts returned to normal when the
drug was stopped,  Although these drugs influence the activity of the hypothalamus,
no eaplanation can be offered for the occurrence of gynacomastia” under these
circumstances.
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CHAPTER XIIT

GYNACOMASTIA ASSOCIATED WITH DISEASES OF THE CENTRAL
NERVOUS SYSTEM

Certam discases of the central nervous system may be associated with gyneco-
mastia, namely

(1) Discascs of the spmal cord  (a) Traumatic paraplegia, (b) Syringomycha

(¢) Friedreich’s atavia,

{2) Dystrophia myotenica.

Eatensive lesions of the spinal cord appear capable of interfering with testicular
function, although the mechanism of this interference is uncertain, On the other
hand, the disease dystrophia my otonica is assoctated with a number of changes which
are looscly descnbed as * endoerine ™ 5 these changes include testicular atrophy,
gynecomastia, baldness and obesity.

DISEASLS OF THI SPINAL CORD
TRAUMATIC PARAPLTGIA

In a ward of paraplegic patients Coaper! discovered that 229, werc suffering
from gynmcomastia  Of these, two showed raised wrmary gonadotrophins, low
x7-hetosterod excretion and azoSspermia.  The patients were all young men who

had previous! * The same worker?
later studied whom four showed
gynxcomastia , ‘lents with gynzco-

mastia showed low urinary cestrogen levels  In the more severe cases the patients
showed low serum protein values and reversed albummi/globulin ratio, together with
alow basal metabolic rate  The extent of these metabolic disturbances was roughly
proportional to the sevenity of the spinal imury, but no correlation was found between
the occurrence of gynawcomastia and the severity of the mectabolic disturbance
Cooper and Hoen? later reported a further seven examples of gynecomastia associated
with paraplegla

Stemmermann,? both by biopsy and at autopsy, studied the testicular lustology of
patients suffering from paraplegia  The germinal epithchum showed defects of
varying severity, including Sertoli cells only m some tubules The basement

occurrence of gynzcomastia  lhe number of patients was too small to mdicate

whether or not such obstruction was a factor, because 1t was apparent n some cases

and not i others Stemmermai ferred to the work of Kuntz,* who cut the
RIS e e -
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Cooper and his colleaguest® subsequently studied the metabolic changes of
paraplegia 1n greater detail  They chrsad shit sen s SR T
a peniod of catabohism which 15 che
mitrogen above the level found in v
1
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assoctated with 2 fall in serum protein level and a decreased albumin/globulin ratio.
T o ‘ o : “ndeed, such patients may “ starve ” to
to be proportional to the severity of
L. . . bolism, 17-ketosteroid excretion falls
{in severe cases to less than 2 mg, in 24 hours), and both gonadotrophins and cestrogens
are often absent from the wrine Liver f{unction tests showed abnormal brom-
sulphalein retention in three of four patients seen within eight weeks of mnjury ;
patients seen later than eight weeks after injury did not show abnormal brom-
sulphalein retention. This retention of br phalein was not iated with
plood loss, fever, transfusion reactions, etc., and was considered by the authors to
indicate some mmpairment of liver function

Of 16 patients with traumatic paraplegra, four showed gynzcomastia and one
complained of having suffered this symptom Al four showed testicular atrophy,
and two others showed testicular atrophy without gynecomastia ~ Other observers®
have recorded gynzcomastia in patients with traumatic paraplegia.

These observations suggest that gynecomastia i traumatic paraplegra could be
the result of two changes scen after spinal mnjury. In the first place, a severe
disturbance in nutnition may play some part m the endocrine changes described,
although no correlation has been found between ** - ‘-
and the severity of the nutntional changes The s
apparently not related to renutntion and a return
malnutrition among prisoners of war  This point 1s not 1 favour of a nutritronal
cause, because gynecomastia usually occurs during refeeding rather than duning the
period of starvation (see page 113)  In the second place, traumatic paraplegia can
produce changes 1n _the testis which resemble those of Klinefelter’s syndrome and
other conditions which cause gynecomasta 1t scemLs hkely that paLraplegla ]causes

SO e TR T TR PRSI UFIOR S-S PPy

FRIEDREICH'S ATAXIA AND SYRINGOMYELIA

Friec
a rac R .
of cystic degeneratton of the spinal cord

Disturbances of metabolism symlar to those described 1n traumatic paraplegia
were seen, and the microscopic appearance of the testis was the same  No doubt
the same mech prod oy 1a m all three conditions

DYSTROPHIA MYOTONICA

*s cells, and the testss showed changes
lrome—ertensive hyaltmzation of the

PSR

o - - - PV

disex
befo
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Howard and co-workers!t describe one patient suffering from dystrophia my ca
and hypogonadism. He was in an extremely poor s!ate}of nutrition and showed
neither clumpimg of * ) LR i td "':n;!;ldotl:u‘p}lx)m
levels were low. In - - ated by ;1
H. F. Khnefelter3* . : ymastia witl

Taste XXVII
Endocrine Studses i Dystrophica Myotonica

)
Testieutar iopay 17-Keto- | Unnary | Gynaco-
Author and | Age | Examina- — 17
Refer Years). | tion of Leydg | sterods | Gomado- | mastra
ence § (Years) Testes | Tubules | ooy trophims |
Jacobson ef | 23-61 Atrophy | Atrophy | Normal Low .\‘ox;]malm! Absent
a3 6 | frequent the g
tients) .
Seilents ).. 40 Atrophy Almfhy Clumping | Normal [ lhg: ! Present
Nadler #! 56 Atrophy | Hyaln- | Clumping |  Low Hig Present
ahn mation | 3 Cormal |
Nadler | 48 Atrophy | Hyaln- { Normal | Low Normal | Present
als 1zation {
Tirler and) 59 : — - Low i Nowmal | Abeent
Lilienthal .
55 Atrophy - = Low Normal  Absent
i | |
3t “ Atrophy | Hyalimra-| Clumping | Low ! High | Absent
tion
l 4 ) Awophy Hy:hmza. Clumpung | Normal | High t Absent
10n ,
45 l Atrophy 1 Atrophy ;Dc%:::ravi Low i High | \bsent
28 \ Atrophy | Atrophy ‘Dcitnerz-’ Low 1‘ High | Absent
on |
— | Avophy \ — ! = | Lew — | Absent
ns t |
tients |
eer sl).-" 26 | Atroph ‘ Atrophy [Clum g | w | High Absent
Clask et a il PRy ChmpnE | ormal | (1CS H)
. : | Normal \
Clark ot alit?| 53 ‘ Atrophy | Atrophy | Clumping | Low | (lgﬁi | Absent
| o
Khnefelter et - ‘ atraphy | Atrophy | Clamping  Normal “ High I'resent
alutt | | . |
Howard ot 63 | Atrophy  Sclerosis ( Normat Low Low Absent
alitt
Hutchinson 19 )\ Atrophy \‘ - — Normal Low ‘ Absent
and Long- | |
B I
Hutchmson | 21 | Atrophy — — Low . Low | Absent
and‘!—ong- \ i ' ! i
son! ) ) i (
Hutchmson | 35 | Atrophy - — | Low Low Absent
and Long- I
Somte ¥ | | ' |
Hutchmson | 45 Atrophy — — Low ‘ High | Absent
ng- .
| \ i

persistently rased urnmary gonadotrophin levels Testicular biopsy showed the
changes descnibed 1n other cases, and the patient has never shown any clinical evidence
of lack of androgens, testosterone in no way affected either the gynzcomastia
or the dystrophia myotonica
Other studies of endocrine changes 1n dystrophia myotonica mclude those of
Jacobson and fus colleagues, ' who clarm that 17-ketosteroid excretion 1s low 1n males,
w
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parining

Hutchinson and Longson®® studied four men with dystrophia myotonica. All
showed low yy-ketosteroid excretion and Jow unnary cestrogen levels (estimated by
a chemical method). All had small t * ! ' * three had low
FSH values These workers believe recede Leydig
cell fmlure. One patient showed nc ) . low @strogen
levels, and after stimulation with large doses of chorienic genadotrophin (3000tu
daily by mtramuscular injection for seven days) both 17-ketosteroid and strogen
excretion showed a significant nse  The testes 1 these patients were of normal size
but soft consistency.

Clarke and his colleagues’” studied two patients who suffered from dystrophia
myotonica. The average testicular volume was 1-0x1-0x1:3cem.  The basement
membrane did not show hyalnization, but Leydig cells were clumped and posstbly
increased in number, while urinary androgens and r1y-ketosteroids were low. The
authors attempted to measure FSH and ICSH separately—the latter by changes
jin the ventral prostate of the hypophysectommzed rat  The unnary levels of FSH
were normal, but excretion of ICSH was rassed

It is perhaps too early to place reliance upon the assay of ICSH excretron, but

B - oo * " suggest that hugh urinary gonado-
rather than FSH or a mixture of
art to the idea that (heLLeydxg

presemed‘ the features of Khnetelter's syndrome, but gymecomastia was absent,
The chtef mterest 1n these findings ltes m the occurrence of a syndrome hke that of
RKunefelter, which appears n adult men m association with a disease of the central
nervous system It 1s likely that the mechanism of gynwecomastia in dystrophia
myotonica 1s t ) et e-
of hugh unma
mechanism
to the age of
less frequently with advancing age

Grumbach and bis colleagues?® have reported a case of dystrophica myotonica
with Klinefelter's syndrome and female chromosomal sex, while seven cases of the
same disease reported by Sieb, ¢ showed hyp dism and male ch

sex
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CHAPTER X1V

GYNACOMASTIA ASSOCIATED WITH DISEASES OF THE LUNG

Gynzcomastia has been reported in certain diseases of the lung, namely :

{1} Bronchogemc carcinoma
(2) Pulmonary tuberculosis,” #
(3) Bronchiectasis.?

(4) Empyema ?

In the case of bronchogenic carcinoma the occurrence of gynecomastia is such
as to indicate an @tiological association between the two conditions. Pulmonary
tuberculosis has less claim upon a specific assocration with gynecomastia, and it
remains to be established that the coexistence of these two conditions is more than
coincidental  In spite of isolated reports of gynecomastia 1n cases of bronchiectass
and empyema, 1t 15 hkely that these two diseases do not cause breast stimulation,
the appearance of which 1s either fortuitous or at most 1s precipitated by an acute
illness 1n one already predisposed to gynzcomastia from some other cause.

BRONCHOGENIC CARCINOMA

In 1941 del Castille* and his colleagues reported three cases of bronchogenic
carcinoma complicated by gynzcomastia and hypertrophic osteoarthropathy, and in
19442 they reported a fourth patient showing the same chnical syndrome

A man of 63 years noticed pain and swelling of his night knee, and later other

T T : o occurred, and one year
Loss of hibido, impotence
acutely tender and the

[ARTE A R T

lost 30 pounds in werght
androgen levels normal T "
and finally developed all the signs and symp of bronchog

Bayliss® reported the case of a man, aged 56 years, who presented with acute
“* arthritis ** associated with subperiosteal thickening of the bones of the imbs  Six
months later he developed gynzcomastia and cough A bronchogenic carcinoma
was removed from the lower lobe of the right lung  Within 24 hours of operation the

osteoarthropathy had become quite painless, and within 48 hours the gynzcomastia
° oot * Liver function tests were

The patient was alive and
tion to this patient, Bayliss?
cnoma with gynecomastia

and osteoarthropathy and four with gynwcomastia alone  Sample and McCluskie®
reported two cases of bronchogenic carcinoma, pulmonary osteoarthropathy and
gynecomastia and stated they had seen * several cases of bronchogenic carcinoma
and gynzcomastia

Fried® has suggested an endocrine basis for hypertrophic pulmonary osteo-
arthropathy, which he likens to certain features of acromegaly In a man who dsed of

3 ic carcinoma c ! d by osteoarthropathy and gynecomastia, Fned
found an increase 1 the size of the pituitary gland and the thyroid, !)?gethtr with
multiple adenomata of the adrenal glands  Ancther patient with ronchoge[mc
carainoma and osteoarthropathy showed testicular atrophy without gynaxcomastia,
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Among these eight published cases all showed osteoarthropathy and gynwco-
mastia, and their ages ranged from 41 to 63 years. The neoplasms have vaned
ipheral 1 hilar i i
perip

from operabl growths to with

- - ) cre SAL- s abecasemes T ossof weight
r function
was seen

without osteoarthropathy

None of ‘11l endocnne studies, so
that the mect bronchogemic carcinoma
Temains obscu urinary cestrogens, but

details of the method of assay are not given, and some difficulties are encountered

in the estimation and interpretation of urinary cestrogen levels, so that no great

reliance can be placed upon this isolated observation. Furthermore, the source of

o T : ) ° pulmonary

of growth

“1e gyneco-

. ) >timulation

resulting from concormtant secretion of prolactin  However, the reason for this over-

activity of the pitustary gland remamns unexplained, and this theory must be accepted

with reservation  The speed with which the two complications of arthropathy and

gynxeomastia disappeared after operation m the patient reported by Bayliss directs

attentton to the tumour 1tself as a possible source of hormones or of some substance
capable of stimulating breast tissue

A further bewildening observation has recently been reported in this connexion,

PULMONARY TUBERCULOSIS

Osler'® 1s said to have taught that gyn®comastia sometimes appears early 1n the
course of pulmonary tuberculosts, and since that time gynecomastia has occasionally
been reported n patients suffering from active pulmonary tuberculos;s Wheeler
et ali1? recorded two cases, while Woodham? reported a case of pulmonary tuberculosis
with testicular atrophy and gynecomastia However, the occurrence of gynaco-
mastia m pulmonary tuberculosis 1s so rare that 1t would ordnarily pass as a
comeidence  One patient who showed such an assoctation was seen at Guy’s Hospital

Hormone Assays Estination of 17-ketosteroid excretion gave the followmng results 7+,
855 zandg omg per 24 hours  Unnary gonadotrophin excretion was found fo be = 32 < 721
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>24<32 and >>64<72 mouse umts per 24 hours  These yesults are within nosmal hmts fof o
man of 70 years

Testicular Biopsy  Biops) (Figure 22) showed normal Leydig cells, and the tubulat contents
varsed between normal spermatogeness on the one hand and Sertolt cells only on the other hand
Some tubules showed arrest of spermatogenesis at the stage of primary spermatocy tes, but in most
there was normal spermatogenesis, and in all the basement membrase was novmal  This bopsy
result 1s regarded as normal for a man of 70 years,

Liver Function Tests The followng findings were obtained, serum protewn comtent,
6-8gm per 1ooml , serum albumin content, 3.z gm per Tooml , serum globulin cantent,
3:6gm per 100 ml , ‘alburmin/globulin ratio, o 88, serum alkalne phosphatase content, 8-6
wnits per ¥oo ml , thymol turidity, 10 units, thymol flocculation, + , collodal gold reaction,
+ bromsulphalem test, 100°, of the dye present after 5 minutes, 5°, of the dye present after
45 minutes

TIGULRE 22

(A) Gynecomastia 1 2 pattent saffering from pulmonary tuberculosts  (B) Testicular
biopsy from the sume patient showing normal spermatogenesss and Leydsg cells

One month later the following findings were obtamed direct Van den Bergh reactton,
negative, serum bilirubin content o 05 mg per foom! , thymol turbidity, negative. thymol
flocculatton, negative, colioidat gold reaction, + , serum protemn content, & 9 gm per 100 ml ,
serum albamun content, 3 6gm per room) , serum globulin content, 3 3gm per rooml ,
albumn/globulin ratio, 1 1

These myestigations exclude Iiver failure as the cause of the gynwcomastia  The thymol

increased the demand for vitamn B complex A basal metabelic rate determination was not
possible, because the patient’s sputum contained acid-fast baoilh
4 Cse abn snbaanna tavtd wma morformed 1n order to esclude the possibiity of a relative or
The result of the test (Table AXVII) was almost within
sated three days after the completion of a course of mtra-
ee page a5}, 2cc daily, for vne week (second test} The
the gynacomastia was unafected by this treatment, so
se excluded as a cause of gynaxcomastia 1n this patient
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atiological factor, no other cases have been reported 1n which this associatton was

mastia (sce pige 42)
Tasee XXMVIIT

. Blosd Pyrurate Content (Mg 100 ml}

Time Tinst Test Second Test ' Eper Limus
Tasting ' 29 ¢y e
60 minutes 138 e '3t
9o minutes 0z 1 13

BRONCHIECTASIS AND EMPYEMA
No good evidence has so far been reported to establish the occurrence of gynaco-

mastia assoctated with bronchiectasss or empyema as anything more than a
comcidence
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>23<32 and >64 <72 munse umits per 24 hours  These results arg
o Dt S AR 3 ¢ within normal hmits for a
P
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Liver Tunction Tests The following findings were obtained+ serum protemn comtent,
6:8gm per rooml , serum albumin content, 32 gm per 1ooml,, seruym globulin content,
3:6gm per 100 ml , albuminiglobulin rato, o 88, serum alkaline phosphatase content, 8-6 K
wnsts per 100wl ; thymol turbadity, 10 umits, thymol flocculation, +, collordal gold reaction,
‘-g ;mb;u;:m}phalcm test, 100°%; of the dye present alter 5 minutes, 59, of the dye present after

inutes

TIGURE 22
(A) Gynacomastia m a patient sufferng from pulmonary tuberculosis (B) Testicular
bropsy from the same patient showing normal spermatogenesis and Leydig cells

One month later the followmng findings were obtained direct Van den Bergh reactton,
negatine, serum bibrubin content o 65mg per rooml , thymol turbidity, negative, thymol
floceulation, negative, collordal gold reaction, + , serum protem content, 6 9 gm per 100'ml ,
serum albumin confent, 3 6gm per 1ooml , serum globulm content, 3 3gm per 1coml ,
albumn/jglobubin ratio, 1 1

These investigations exclude hver fatlure as the cause of the gynacomastia  The thymol

. e s eS s e bl } 4 dh s e e bhnleacs four weehs later and
. ~med duning a period
Gross disturbance
However, m yiew
e ey - M atabolism may bave
mcreased the demand for vitamin B complex A basal metabolic rate determination was not
possible because the patient < sputum contamed acd fast bacillt

. - to exclude the pasability of a relative or
e test {Table XXVIII) was almost within
after the completion of a course of mntra-
Qauly, for one week {second test) The
ta was unaffected by this treatment, so

cause of gynTromastia in this patient
ent was treated with streptomycin fone gramme daily)
- #tar inor wacks the feyer subuded, the sputum
' shaowed healing of cavities
1astsa persisted unchanged

After these mvestigations

g 4
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The endocrine component of this syndrome resembles Khinefelter's syndrome,
1e., small testes, absence of spermatogenesis, gynecomastia and raised urinary
gonadotrophin levels However, the histological appearance of the testes was
different from that of Khinefelter’s syndrome.  In these two ]::nicnts the iemini{eﬂrguf
DU YV S SR Mo Tal o] atmn bomiban e A0

e [ P SV RV
- - - sereomms ot ss =Tt - excretion

ed (>180

. * prostatic

The osscous lesions in these two patients included cubitus valgus, bilateral
cervical ribs and a series of deformihes of the cervical vertebre-—~namely, reversal
of the normal lordotic cervical curve due to atlanto-occipital fusion and partial fusion
of the spinous processes and posterior articulations of the second and third cervical
vertebre, moderate hypertrophy of the bodies of the fifth, sixth and seventh cervical
vertebre and dimimshed intervertebral spaces.

The authors suggest that the occurrence of the syndrome in brothers, the
association with other congenital deformities and the occurrence of mental deficiency
in other members of the family all pont to the conge‘nital on'gin of the testicular

EE I Ut S SR A S, CRE

Ynglama  TL 2732 7

Rotht has reported a family of four brothers who suffered from hypogonadism
P ST A

Reenstein® has reported an interesting Syrian family. the male members of
which were affected by Klinefelter’s syndrome  Five brothers were all affected,
and of the three sisters one was the mother of two sons, both of whom showed the
syndrome, and the secend had three sons, of whom two were affected. In each case
the typical syndrome was present and gynecomastia was marked Khnefelter's
syndrome is not usually hereditary, and 1t would be interesting to examine the
chromosomal sex of the affected members of this family.

No reports have so far appeared to indicate that prepubertal testicular failure 15
hereditary,

THE INHERITANCE OF SUSCEPTIBLE MAMMARY TISSUE

When gynzcomastia appears as an 1solated symptom, it is sometimes ignored
and sometimes treated wath secrecy, with the result that an hereditary or familial
tendency is easily overlooked The number of patients who indicate that other
members of their fammles showed gy must therefore be ded as setting
& mimmum to the familial occurrence of this condition. °




CHAPTER XV

GYNAECOMASTIA AND HEREDITY

Since gynwecomastia is a symptom or sign which appears in association with a
number of diseases, familtal or hereditary tendencies would be expected to bear some
relationship to the familal or hereditary occurrence of the causative conditions, 1t
1s therefore a mustake to speak of the inheri of gy ia without reference
to such causative conditions. 1t is not proposed to discuss the possible mheritance
of such cawsative factors as arrhosis of the liver, bronchogenic carcinoma, thyro-
toxicosis ete., but to confine the discussion to two problems, namely (1) the mhentance
of those forms of male hyg dism which are ly 1 with gynweco-
mastia, (it) the possible inherttance of breast tissue which may be hypersensitive to
hormonal influences

THE INHERITANCE OF HYPOGONADISM
In 1893 Savitsky! reported the occurrence of gynacomastia associated with
hypogonadism in a number of families. However, this aspect of the subject has
been somewhat neglected until Peters and Ius co-workers® recently deseribed the
- - SN [ ) ~to

o
bk

MR crouecomastia, scooaplete seacent of rigae
testis and Aypospadiss,

Bt crosecomesti oty
/ Brrasts kuowp o be normal.

5

FI1GURE 23

The aoctcurrence of gynzcomasta 1n a family, mcluding affected
hali-brothers whose fathers were unrelate

case for maternal transmussion of gynecomastia 1 this famly seerns strong

in wg\EZ( at?\ee gccun'ence of the condition 1n half-brothers with unrelated fathers and
the appearance of gynzcomastia i a maternal cousmn {Figure 23) . .
Sohval and Soffer® have reparted a syndrome 1n brothers which consists of

tal defi , multiple g 1 osseous hes, diabetes mellitus, some
menta gen secretion, small testes, absence of spermatogenesis,

§ f androf
ev;d;rcx((;;gu?c:“g rused urmary gonadotrophin levels Other members of the

famuly were mentally deficient
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The endacrine component of this syndrome resembles Klinefelter's syndrome,
ie, small testes, absence of spermatogenesis, gynecomastia and raised urinary
gonadotrophin levels However, the histological appearance of the testes was
different from that of Klmefelter's syndrome.  In these two patients the seminiferous
tubules were of two types  The first were small, regular and close together, and did

e e e T SN e oot e

¢

of the changes in the basement membrane (sce page 54). In addition, the Leydig
om e e D . v hhA — < -~ excretion
ed {>180

P prostatic

The osseous lesions in these two patients mncluded cubitus valgus, bilateral
cervical ribs and a series of deformutics of the cervical vertebre—namely, reversal
of the normal lordotic cervical curve due to atlanto-occipital fusion and partial fusion
of the spimous processes and postenior articulations of the second and third cenvical
vertebrze, moderate hypertrophy of the badies of the fifth, sixth and seventh cervical
vertebre and duminished intervertebral spaces

The authors suggest that the occurrence of the syndrome n brothers, the
SRttt EAR R ] e ¢ L.

" I{gth‘ has reported a famuly of four brothers who suffered from hypogonadism

_ Reifenstein® has reported an interesting Syrian family the male members of
which were affected by Kiinefelter's syndrome. Five brothers were all affected;
and of the three sisters one was the mother of two sons, both of whom showed the
syndrome, and the second had three sons, of whom two were affected.  In each tase
the typical syndrome was present and gynmcomastia was marked Klinefelter's
syndrome is not wsually hereditary, and 1t would be interesting to examine the
chromosomal sex of the affected members of this family.

No reports have so far appeared to indicate that prepubertal testicular failure is
hereditary

THE INHERITAXCE OF SUSCEPTIBLE MAMMARY TISSUE

15 sometimes ignored
and hereditary or famulal
tend: 5 R o indicate that other
members of their families showed gynwecomastia must therefore be regarded as setting
2 mimmum to the familial occurrence of this condition,
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One patient in the Guy's Hospital sertes and his brother both suffered from
essential gynecomastia at the age of 16 years and involutional gynecomastia at the
age of 52 years A sister showed untlateral breast development at the age of nine
years—three years before the onset of other signs of puberty. It is not at present
possible to account for these observations, but the isolated development of breast
tissue without ' ) * ) " breast tissue in

these patients Similar findings
have been men which neonatal
gynacomastia 1o later showed

essential gynzcomastia and in whom the essential gynecomastia underwent spon-
taneous remission,

The inhentance of hypersensitive breast tissue, although of fundamental

' ¢ - "+ 2physiology of the breast, is too complex to be

Much more information will be required before

and 1t is to be hoped that future studies of

accompanied by detatled enquiry concerning

possible hereditary disturbances of breast function in members (of both'sexes) of the
patients’ famaties

REFERENCES
1Savitsky, § L (1804), 5t Lewrs Med ond Surg ], 66
s Perers, ] H, LigBer, W K, and Davis, N (1955), ** Familial Giyunecamastia Associated with
Genital Abnormalities ”, | Cin Dwdocymol, 15 182
3SouvaL, A R, and Sorrer, L] (1953). * Congenital Famulial Testicular Defictency ', dm J
Med, 14 328
“Rori, A  (1947).  Famibal Eunuchordism  Laurence-Moon-Bied! Syndrome ™, [ Urol,

42
¥ Reusnstan, E C (1048), s discussion on Nelson, W O, and Heller, C G, * Recent Progress
i Hormone Research %, 3 197, New York



CHAPTER XVI

THE MANAGEMENT AND TREATMENT OF GYN/ECOMASTIA

Since gynecomastia 1s a symptom or sign, the treatment of this symptom is the
treatment of the cause.
Neonatal gy necomastia is common, and almost always subsides without treat-

puberty should be mentioned 16 the parents, who are to be encourazed to regard such
a recurrence as a matter of no great importance and to expect spontaneous recovery
s N . .

e ' e e N

-
t
of

gynxcomastia
At puberty the most unportant step in the investigation of a patient with
gynwecomastia 1> to exclude the common subareolar node, which is part of normal
puberty  This condition calls for no treatment, but it is important to reassure the
patient and his parents and to point out that the condition invanably disappears
without treatment  Essential gynecomastia 1s the next condition to be considered,
A tt ot N St Tt : If puberty is
disease can be
be confirmed if
1 normal limuts.
Essential gynzcomastia persists once 1t has developed and may cause serious
embarrassment to the patient These are the considerations which determine the
management of patients suffering from essenttal gynecomastia, and the physician
15 faced with four alternatives—namely, no treatment, hormone therapy, radiotherapy

and surgery

RO TREATMENT

T cnns fean 1 881a e nam ncan - abh @ an s e A e fei P

to become very importunate 1n their demands for some form of treatment.
Th:s point is illustrated by a medical student of 24 years who suffered gynzco-

‘Lhe father jokingly dismissed the condition, but the patient insisted upon seeking
another opmion and was eventually treated surgically with complete success 1t
Was to relieve such distress that 18 of 34 patients so affected were submitted to
operation at Guy’s Hospital

In general, eccrntenl mmmencanctind Aonn mos
although such rem
For at least eight
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constitute a period during which gynwecomastia is most distressing to the patient.
It is possible that patients in whom the condttion affects a brother, and has followed
severe or protracted neonatal gynecomastia, may show a spontaneous remission
In such patients a conservative policy is justified for two years.  1f no sign of remussion
has oceurred during this time, surgery should be advised  The best way of assessing
rermssion 15 by means of a photographic record.

o - s LR 1

not seem to regard the condition so serjously, and perhaps under these conditions
watchful expectancy is justified Parents may be more distressed than patients,
although this 15 not easily detected with certainty durnng a single interview and mn
any case 1s probably an indication for surgical treatment,

HORMONE TREATMENT
The most extensive chinical and laboratory studies in these patients have not
revealed any hormonal deficiency. In view of these negative findings and also the
fact that androgenic hormones may not be without harm during puberty,! there can
be no rational basis for the use of such preparations as testosterone in the treatment
of essentral gynecomastia  This view 1s supported by the possibility that androgens
may cause gynecomastia under certamn circumstances (page 123).

Moreover, the empirical use of androgens has shown them to be ineffective 1n
cor - ¢ W se-- meseete ore pmiven testosterone for
ht by injectton), and in no
e 1s known at the present
It is therefore concluded

that hormone therapy has no place 1n the treatment of essential gynazcomastia.

RADIOTHERAPY
Deep X-ray therapy has been used in the treatment of gynzcomastia Six
T ‘- ! - bt emAtese baee —aorted to produce improve-
. ctive, amf) today chimctans
¢ pattents where this can

SURGERY

Paulus Egineta,? 1 the seventh century 4 D, was the first to recommend the
surgical treatment of gynxcomastia, and described a method for removing the breast
through a semicircular nctsion, and 1 more extensive cases through two mcsions
He advised operation upon the grounds that the condition * bears the reproach of
effermnacy * _ Today the indication for operation 1s still the same, but the technique
of Paulus &gmeta should no longer be used This operation mvolves total
mastectomy, and leaves a large scar, which constitutes as great a source of embarrass-
ment as the gynazcomastia itself I)amgue‘s',’ in 19'28, df?m?eﬂ an operation which

e mmalane

gives good results and JeAVES @ SCAT WIHLH Is 165~ CONSPILUUUS L1t tias et wesy

rocedure
P Yaunmn Wahatord, § has described the operatton which has rev'oh_momzed the

skin nearly always 1€ave BitUliopsvs «ou .
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15 that hwemostasis is difficult, and hematoma can occur, but this complication
ds to simple C der George V. Webster, formerly, resident

junction of the areola and e Skin 01 the Cltest Wall,  Ents operation anows e entue
breast to be removed and yet leaves a scar so fine that 1t has been hnown to escape
E U A bl MO AL fsmnt med Dam T s A When such @
surgical

ent 1s at

- " oractical

waiting

FIGURE 24
The Jerome Webster operation The patient 1s shown before and after operation, 1o
scar 1 visible on casual 1nspection of the chest

At puberty, gynecomastia due to prepubertal testicular failure and Khnefelter's
syndrome may occur, and clinical examination of the testes wiil show that they are
abnormal, while urinary gonadotrophins are raised by the time gynecomastia develops
Testicular biopsy and chromosomal sex determination will confirm the diagnosis.
Here the treatment 1s that appropnate to the causative condition Prepubertal
testicular faillure should be treated by repl. p
of s1x pellets, each of 100 mg, will last up to six months  This treatment promotes
the development of secondary sexual characteristics, but of course does not affect the
stenhity, which is P and p nor the gy 1a, which, however,
is not usually severe. Here the question of operation upon the breasts will be decided
by the extent to which the patient complains of the gynzcomastia  If this symptom
appears to be distressing, operation can be advised  Some explanation of the nature
of the disease and the extent to which improvement can be expected is helpful, and
some such patients have married successfully.

Klinefelter's syndrome presents a different problem  The patient is to be treated
as male, regardless of chromosomal sex, and neither he nor his relatives informed of the
genetic sex in cases where this js female. Operative removal of breast tissue is
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advisable, and testosterone has been admnistered as a means of encouraging the
development of male secondary sesual characteristics However, the sexnal develop-
ment of thesc patients 1s often adequate and not greatly improved by androgen
therapy  If the secondary sexual charactenistics are poorly developed and Iibido
and erections inadequate, test oite is to be r ded  These patients ate,
of course, permanently sterile, and should be informed of this. Gynecomastia is nat
affected by testosterone jn Kltnefelter’s syndrome, and the wdication for surgery is
the same as that in prepubertal testicular faifure.

Durmng  adol and hood gy 1a associated with testicular
tumour may occur, and although this 1s rare, such an association is important,
because gynecomastia may be the first sign of a testicular tumour and 1n this way
may offer the possibility of carly treatment., At this time of hfe other testicular
lesions may occur, such as testicular atrophy {umlateral or bilateral), undescended
testes, varicocele etc. Other causes of gynmcomastia, such as leprosy, cirrhosis,
bronchogenic carcinoma and thyrotoxicosts, occur during adult Jife, and in general

s B
be considered
Adrenocortical disease 15 another uncommon cause of gynecomastia in adult
lfe, and for this reason estimation of uninary 17-ketosterords and, where possible,
17-hydravycorticosteraids and cestrogens, should form part of the laboratory
vestigations of a case of gynwcomastia
Drugs which cause gynecomastia do not provtde diagnostic problems if this
possibility 1s kept 1 mind, but when gynecomastia remains unexplained, contact
with cestrogens should be considered—especial note of the pattent’s occupation
being advisable
o ‘ Too s Moot mew Lok ssocerable care 15
Observatton
tainty  Most
1l function are
nt if they are
ases)  Some-
times the condition und Sp! r , so that surgery 1s not as fre-
quently mdicated as 1n the case of essential gynecomastia
Sometimes the posstbility of mahgnant changes supervening in cases of estabhished
gynecomastta has been proposed as a reason for catly and radical removal of the
breasts m all cases of gynecomastia  That this argument 1s wrthout foundation 1s
shown by the observation that among more than 700 recorded cases of gynecomastia
anly two have been reported as the site of malignant disease Berns’ reported a
carctnoma occurring m a case of gynecomastia which eventually led to death
Edhemm8 descnibed a malignant duct papilloma 1n a case of gynzcomastia, but the
1 of mal y was purely histol 1 These observations mndicate that
thcnposslbxhty of malignant change should not influence the routme treatment of
gynecomastta, but it a hard lump develops in an established case of gynacomastia,
Bropay 1s ndrcated It should be remembered that axillary glands not mlrequcnt_ly
became enlarged during the early stages of gyn.ecomastia, especsally when the breasts
are tender, but this does not of course indicate the presence of malignant disease
{ving cestrogen therapy for carcinoma of the prostate, 1t 1s inportant
to bg;’:‘:‘;;f:c;’t’l‘wegpossxbity of mghgnan( change i the enlarged breasts [t is
ol ost carcinomata reparted n such patients are due to metastases from the
liely that o hould not be regarded as a contraindication for astrogen
prmary growth and shoe tate 2 Either as the result of longer survival or
therapy n caramoma of the prostate
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becanse of changes m the stimulated breasts which encourage metastatic deposits
to grow, secondary carcinoma has been reported m a number of cases of prostatic
carcinoma recerving cestrogens  Considerable care is needed to demonstrate the
nature of these tumours and enzyme studies may be required to prove that the
Jeston mn the breast is not a primary carcinoma

It was potnted out in Chapter IX that gynacomastia may be associated with
transvestism  While the definitive treatment of tiis condition has yet to be
established, 1t seems unwise at present to undertake measures designed to turn these

only to express deep regret at having submitted to this pmce}lure~perh‘aps the
photographer has captured this regret 1n Figure 24 Hamburger® 1 also mentions
a patient who expressed similar feelings after such an operation.

REFERENCES
MeCu R il e " ogeme Effects
a I 496
" Pay iety, London
3 Dart Coe Mammectamre
[

i\EpsTER, G V (1014),
»\WEbsTER, ] I' (1046), '}
Tnasion ™, Aun Surg, 124 557 '
+Ciarksoy, P {1949), * Webster Operation for Gynecomastia™, J Roy Armv M. Corps,

93 161

LT e TR SR |
.

vnecomastia mm the Navy , Mt Surg, 05 375
for G through

Areol.

e e

© HamBURcER, C (1955}, ™

" HerLer, € G, and NELS
with Normal or Fas
oidism,  Gynecomas
Estrogens , ] Ciin Endocrinol , 5

#Mouttoy, ] E {1959), * Mammary Neoplasm i a Male Recenng strogen Therapy for
Carcinoma of the Prostate ”, Af J Australa, 1



SUMMARY AND CONCLUSIONS

Gynxcomastia may be defined as enl! t of the glandul: p of
the breast in males This definition is useful to the clinictan and the pathologist
alike, bemng free of contention

(;‘y{l'iecor?isflnLl}?s ‘becn kno'wn since the days of ancient Greek medicine, but

ot the normal male breast atter stimulation by cestrogens
y 1a may be associated with phystological life epochs, and of these

there are three—namely bith bhich smner b o Y R A PR DAY o
puberty, which may be as
which may be associated
is distinguished from the
normal puberty, by its sevenity and 1its persistence

Prepubertal testicular fatlure 1s frequently complicated by the presence of
gynxcomastia, although the degree of breast development 1s usually shght and of
little consequence beside the fatlure of sexual development. QOn the ather hand,
surgical castration before or after puberty seldom, if ever, causes gynzcomastia

Tumours of the testis (chorionepithelioma, seminoma, mterstitial cell tumour
and Sertoli cell tumour) ionally cause g 13, probably due to the
secretion of cestrogens by the tumour ce‘lls, except m the case of chortonepithehoma,

v "o N v
orchitis of unknown @tiology which leads to testicular atrophy.
Klinefelter’s syndrome conststs of small testes, azoospermita, raised levels of

relationship be
stimulation of
would not the
cells could do the same, ether by producing excesstve quantities of androgens or of
cestrogens
histol 1 prcture r bling that of Khnefelter’s syndrome s found mn a
number of discases, and some of these are assoctated with gynzcomasta—eg.
o T mrammatin oo mad ansnalacts Anctenchia myotonica,
smaphrodittsm
. 1 with gvneco-
mastia, which then becomes a sign of great diagnostic importance  For this reason
unnary 17-ketasteroid and cestrogen excretion shouIdA be measured m any case of
unexplamed gynzcomastia in an adult Liver cell failure may be associated with
mrecomastia, which 15 possibly due to failure of the liver cells to comugate the
gyrtx. ns nm"mally produced by the testis and possibly by the adrenal cortex
g.s g)ogsis is the most important form of liver disease to cause gynecomastia, but
ar‘ir\‘:anced farlure of liver cells die to any cause may produce gynzcomastia.
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Hemochtomatanis is probably the one exception to the last statement, and it is
Iikely that deposits of hamosiderin interfere with the function of the adenohypophysis;
which 10 turn deprives the testis of its usual gonadotrophic stimulation; 1’ the
abrence of adequate gonadotrophic actity, breast stimulation does not occur,

reaw
state
flush of puberty.

Among the drugs which can
potent.  Prolonged admunistration
and 1t 15 possible that conversion of i
responsible for this occurrence 'In exceptional cases, :\qrcnncol"uml hormones,

ou

Bronchogeme carcinoma has been known to cause gyncomastia, but the
mechamsm 15 gmte obscure  Pulmonary tubereulows is rarely associated with
gynecomastia

Breast tissuc shows considerable vamation n its susceptibility to hormonal
mfluences  The age at which exposure to such nfluences first oceurs 1s probably
significant, and i adrdition there 15 considerable vanation from one individual to
another 1n the response to a given stimulus  Lven in one person the two breasts
may develop asymmetncally , this difference 15 seen 1n 1ts most extreme form 1n
lateral hermaphroditism, in which a normal female breast develops on one side of the
body 1n the absence of any breast development on the other sule  No doubt there
are local factors wnherent in mammary tissue winch determine these differences
Moreover, there 1~ considerable variation in the duration of a gaven response following
a given stimulus  Sometimes a peniod of breast stimulation is {ollowed by more or
Iess permanent gynecomastia, which persists long after the stimulating influence has
been withdrawn, at other times the breast resumes its onginal state after the
stimulating influence has been removed It 1s possible that some of these variations
1n the behaviour of breast tissue are genetic 1 ongmn

Nat infrequently gynecomastia appears 1n patients suffering from an underlying
discase not usnally regarded as a canse of this symptom  Such associations are for
the most part fortwtous, or the underlying disease has preaipitated the gynweco-
mastia as the result of some non-speeific mechamsm which cannot at present be
explaned

The trea*—--* -* : f the cause  Those patients
who find esse sment should be advised to
submit to the Under otlier aircumstances

the treatment of gymecomastia ts conservative

AUSTRACASIAN NEDICAL FUBLISNING €O L¥D>
SEAMER AN ARUNGEL §T% , GLERE SYONEY
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