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Causes and Sexual Hormonal Changes in
Patients with Gynecomastia

Hwa Soo Lee, M.D., Kyung Yul Hur, M.D., Kyung Kyu
Park, M.D., Yong Seog Jang, M.D., Jae Joon Kim, M.D,,
Chul Moon, M.D., Yun Seob Song, M.D." and Min Hyuk
Lee, M.D.

Departments of General Surgery and 'Urology, College of
Medicine, Soonchunhyang University, Seoul, Korea

Purpose: Gynecomastia, a benign enlargement of the male
breast due to proliferation of the glandular component, is a
common clinical condition with various causes. This study
investigates the changes of serum sexual hormones levels
and the causes of patients with gynecomastia

Methods: The conditions associated with gynecomastia were
evaluated in 68 gynecomastia patients. The levels of serum
estradiol (E2), and testosterone (T), and the estradiol to test-
osterone (E2/T) ratio were measured in 37 of these 68
subjects along with 10 healthy male controls. Ultrasound for
the adrenal gland and liver diseases, liver function test, and
physical examination or ultrasound for testicular pathology
were also performed.

Results: The most common cause of gynecomastia was idi-
opathic (50.0%). The conditions associated with gyneco-
mastia were drugs (23.5%), hormone (10.3%), and various
associated diseases (16.2%) including liver diseases (8.8%),
chronic lung diseases (4.4%), lung cancer (1.5%) and
chronic renal failure (1.5%). The levels of E2 and T, and
the E2 to T ratio in the control group were 35.3+3.9 pg/ml,
50+0.4 ng/ml and 7.1+£0.5 respectively. Those in the
gynecomastia group were 48.7+7.1 pg/ml, 4.3+0.3 ng/ml
and 12.0+ 1.8 respectively. The differences between the two
groups for the E2 to T ratio as well as the levels of E and
T were not significant, though the average E2 level and the
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E2 to T ratio in the gynecomastia group were higher than
those in the control group. The causes of gynecomastia
varied according to the patient age.

Conclusion: The differences of the E2 to T ratio, and the
level of E2 and T in the patients with gynecomastia were
not the only cause of gynecomastia, Thus, considerations
need to be given to the changes of sexual hormones as
well as associated diseases or drugs to enable better
understanding of the causes of gynecomastia. (Journal of
Korean Breast Cancer Society 2001;4:106-110)
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Fig. 1. Characteristics of the serum estradiol to testosterone ratio
in gynecomastia patients.

Table 1. The associated conditions of gynecomastia

Age (year) Hormone Drug Disease Idiopathic Total
Prepuberty 1 (100) 1 (100)
Puberty 1 (16.7) 5 (83.3) 6 (100)
18~49 4 (13.8) 3 (10.3) 2 (6.9) 20 (69.0) 29 (100)
50~70 1 42 9 (37.5) 8 (33.3) 6 (25.0 24 (100)
71< 1 (12.5) 3 (375 1 (12.5) 3 (37.5) 8 (100)
Total 7 (10.3) 16 (23.5) 11 (16.2) 34 (50.0) 68 (100)




108 SIERUOISIHIX - M 4H K25 2001

A gkok

() %= k&2 32BN EA B2l Al(cimetidine
W+ ranitidine)7} 127, diazepam 6%, theophylline 47, o]
X A|(thiazide S spironolactone) 17, perphenazine 19, 4+
$HA Al 19, AT EEA 1ot

@) ELY: s =Fo}t A4 oFFE T A9l
4 4 Pk A9 R E0%el e

4 Lolol me oiMde 7 el

104] oJs}ql A7) o] Aol 17
ek 1AellA 17A17421Q] A

H
Eal

o
,d

o o
Fo
oL
o
oA
ro
rlo

i oXx
(A
-,
o rio
k
Iy
rfa
o
o
N

L
e
o
A=)
12
d
v
)
;J(_)u
o
A
3
)
2
)
.
\O
2
X
DY
nly

S N 4
XN 2
flo e ox

fot
|
ria
12
it
2
2
)

o

I
X,
32
=

i

(e}

X
2
R

~J

(e}

X

543 oF, 2RI} AAAE A GeHTable 1).

o
o
k
ek
N
lo
o\
1>
o
fru
W o

2,
N
N

(o3

ol ¢l 3@ Ooh T ot o

b

(o}

oA EA ST & vk(i9 44

2|4, e W3k, A e
3 oFE Bl 54 SoE vheksta o A4Y el
Aol whebA]l AQlell X7 gdvkar dEA k212
14) Braunstein(15)2 o]AY oz WS e 3zl
AN 504 25%)2 AE7125%)0l <3 felo] 74
3 thgo & 9FE(10~20%), 71733t 52 ¢ =(8%), pri-
mary hypogonadism (8%), 323+%9k(3%), secondary hypogo-
nadism (2%), 384715 3A5(1.5%) 2ela AZ-ALH1%)
S Hg Hasgict

Ao el o3 o4y $ue 4717
oo}, A71% el ALlek. ot o4
A-glol-ehek S 22 esrogen Aol olal YA
$U ANE Bolv] WE SFwl 2AHLA3) Ao o}
o e Qe a4z rhie gl
s22o) Ao} 4% FEsl £ Aol AUUh@IY

2

r
e o
o ¥ o 2L ¢ o o= (L S O

=
rlo A
b e

o J0 [0

(]

—

& &
T I

odob o AEA A JAY FUS SEe UFE 5
Aol WE YA 1 Aol Hlsheletn LeiA 9l
oh(21213) £ QATelA ot o143 ke giglew o
ofol 3 AE7A A7) oY fge AAY S B4
689 % 1902 15%0l9ieh. A%714 4% fuel

ET vl vepAR AE7] 9] 30~60%00A]

oAy frg JHAY dubR o 10~ 124l A Zska
13~ 1441014 HepR =S hehie] 44 7dsle] b
o2 16~17Ael] AetAch(3) AE71A8 AXE i
23 me] $ER} F3o]ol, AAHol I HE )
4l AAE glojAlvka dHA et 2d7A R A%
23 5 drk B dFellA AETE 4488 e JA4E
W94 6% % oro.x ssueld. AEAA o4
9] BHA7| AL EF testosteroneo]] B| 3l 3 estrogen
2|43l Fotel] el 7 A ArEch(6) AE7)
7)1 7kel] 33hol| A9 testosterone?] Hu|7} | 3Lzol
171 Zell estrogen®] A4 Aol izl 2alA
A& 0 2 estrogen AAto] 2I}E|o] oJA¥ gt
o A2 ol A9 o4y S A

g A4
FE goit A% AAARE Y =

of

—~

H

1 O:
T o

=

o
=
sl

2>
N

ox Y
mO

—

a

o

—_

YO, ox T i aft nT {0 do o g
ok oox LT ooy @ o
¢

o S~
=
-

34

FAollA] Kol o4 fe Hlkw vo|7t &
Z7kste] 50~80Aof I E vhebfich A%
Al FAdlA Y] HlEE AoE e 7 AT A
of] whe} 3%0llA] 65%ll o] 27744 cheFsleh.(13) LA
o2 HZ testosteroned] TEE thEF 704 AZA 74
7] AZFsta FA]oll % testosterone-estrogen binding
globulin® Z7}slo] 2| testosterone?] kL 7hAgkr}) &
g g SAYAITERY] TR FAAZTEES estrogen
© 7 9] w22 %k (peripheral conversion)s}+= H]-&o] A3}
A #ek(12) 504 o] 2] YRloAE & FH estradiolX]
= ok 50% Z7}sh) §8 estradiolX] &= 10% A X w3}
7} At} §-2] estradiolX]+= SR E}, 82| testosteroneX|
= AE 22, S| testosteroneol] T3l estradiol H]-E-(ratio
of free estradiol and free testosterone)-> =7}3lc}.(17) o1&
Z7}el olal] A estrogend} testosterone EZFH ol e} &
A 2] estrogend} testosterone®kol] QA E oA Fub
= 9o 57t Aek(y)

B4 AR A E FATEES 95% ool 1
3lol|A] S0t} YA} EH estradiol?] 15%, estronel)
5% agkol|lA wrEo A, UHAlE G 2| aro-
mataseol] o]l WEA3}E Flo] AAET) estrogen F FE
estradiolo] ko] AR AsE fFdshedl B 4
YA ol 4] estradiol®] #}-F MBS 40~50 pgolth(1]) I
EEHSb 93 AAF e WAVIAE diFeE
estrogen®| 9} 2= 2F&3 A S Z 29l testosterone 2]
oA 2ZHg Aolo] A EFFHor Q3 dAsE Ao
2 g4HA k. § EA estrogen FAto] FTlsiAU, W
AT EE Aol Frasted(15) A=A A EA estro-
gen Z-go] FH o FIH wf oY o] AU
th(9-14) B AFol|A &4 estradiold} testosterone-d =74
U 3775 9] oJAY R A estradiolo] Kt F
7}l 749 109, testosteroneo] Z+A3sE 7= 5Ho|

-

o 4

)



Olaks QI : Ofge Ruo| A0} o= wigt 109

0159l 3L estradiol/testosteroneH] 7} =71 74 9-= 107 o]
ek a2# oA Gu 3kx} HF estradiolX| 9} testos-
teroneX| & Z 7%} H]LA] estradiol &HFZES =31 testos-
terone T FRAT FAFH o g Ko7t glo] E
AfolAe A2 g w3utog BE oAy 49
AL S8 AWE & Ak A estradiol/testo-
sterone H]&2] F7H= oI ko] HA MR 4y
A ek B dFellA] Y Tzl Al FA es-
tradiol/testosterone H] &S Z=A3}o] =73} w23k A}
of oAl AT FoI Aol gk webA 2 QT
olA= ¥ estradiolX| 9} testosteroneX| 18]I estradiol/
testosterone H|-ERFO 2= oA 0 e AdE &
b REWE < 5 Aah

4% el 9ol @ 4 At SFEZE anabolic
steroids (nandrolone, testosterone cypionate), clomiphene cit-
rate, diethylstilbesterol, digitalis, estrogens, heroin, 73 7 3] %]
A], tamoxifen, tetrahydrocannabinol (cannabis, marijuana) %
I} 72 estrogendt AAH LA S 7HR FEI FA,
cimetidine, cyproterone acetate, d-penicillamine, diazepam,
finasteride cyclosporine, flutamide, ketoconazole, medroxy-
progesterone acetate, phenytoin, spironolactone S3I} Z<
testosterone 2] ZH-g-o]u} A& Al st= I, ALAFE
22532 ¥ 2 (gonadotropin hormone-releasing hormone),
A7t 8 AART3 EZE(human chorionic gonadotropin)
T g %ol A estrogen $HA & F7HAIZIE ok, amio-
darone, bumetanide, busulfan, calcitonin, domperidone, ethio-
namide, furosemide, isoniazid, methyldopa, nifedifine, reser-
pine, sulindac, theophylline, A}3}A| F-9-2-A), verapamil %
328 Wi 10 & & gl o 5ol Uehad) o
B2 QU o4y fue ol ¥

_1
1o = H
& SRRk B el oAy el e v
Ao AZSE RS o] 2ehY S EA LAl cime-

tidine *=3= ranitidine), diazepam, theophylline, o]z A](thia-
zide, spironolactone), perphenazine, AF$hA| &84, iyt
AT A AR AAY 25%Q0 17| A vhekst 3
HoFEe] Ago] ALt olF e EFT A4 F
Wl Wy geew deidl oEEeld. of % sw
A 8 R A9} diazepam, spironolactone, ¥4
2A =2 testosteronc?] Lo} AL A

o], theophylline, 4F8HA] &2 Al= 714 & W
ek FEXEE Q5tE AR AR o
7 BHol J& T I wipoll FEe A

o)

r

v

O:

S
of
-

)

o
o ¢
rlo do 1@ 12 for

oL
ot

12
of

23

oo )y g {2 Ho

ri

o
) to o it

o

of _Q’
o

2

B
i)

lo

ofr

ot

N,

o

<
N

o

0,

rlo

£

2

ok
of o 8

o
£ 2 4o 4

ductase deficiency, Klinefelter =33~ 3 a3t} Sol| A
Ao 2ol I estrogen £9] Bk aromatization)2}
HA= o] Y o] & AUch() A8Y S
o7+ #AA Ag F 7HE =3k Zlo] Klinefelter F%-
o]al 1|3l Reifenstein =375 Qt}.(20) Hypogonadism
FAAAE E3] 44 o] 2oh(9) AXE
ojslAded 9] n3kdol} WA X 5o o3t ngd=
(testicular failure), 1L¥F<=4F 9 SlZ AAAMT A
A2 SHEol A% nRFAE 49D 5 o) X
A= A4Y f B 5 e vl Bowers 5(21)
L 877 ol Ay 1 3L 2%l A] Leydig cell testicular
tumor7} WAE Qe Haslgich Bl oA
frdoll s v 5 e Ao E AEE FHE A4
A2 7+ Ag, A TFIAR, A, HARAY &
AR ZAAL 162%%] 119 ellA JFHE QA v Y4
7V A5 A9 o] AZkel o3t JAAYH Fi3AE
mdct.

o] 38 i Y] 25~61%% AQl

A ol ek Ba(15,21)9) o] o4

5ol A W 5 gk A DA BRe 50%
4rjell A 2w gleh

2 =

2T A 48 el Ul
ow 32F 9 oF agla FRE A4
Lololl me elo] Hol7h gich. of
oA Azerel WHE s
3k2}2] I3 estradiol ¥} testosterone k2]
A testosterone tH| estradiol®] =< H]

X m
)
=

oX,
o
N
-
oX

pet

e

o
S
i 2 fz 2o o 3@

oX,
ot
o Jo ot
™
)
O 1 oox g o & oZ o R g2

Jo

ol

)

o

lo,

o

re

o

0

of,

ot

or,

N

2

-z

Ay

o o A Lo

;9, rﬂ o rQl'

o Lo

~L

O?L Oi

fot: oft

[«
I

'6(:,]

of Wshe oheh Bk AN, oFE, S BE
g $1 e glew wslolol & Aoz 47
oh ma TEEe] W) o4y kel WA

e
2

2
o

REFERENCES

1) Braunstein GD: Aromatase and gynecomastia. Endocr Relat
Cancer 6:315-24, 1999



110 S=ERWASIHIX - M 4H H25 2001

2) Eberlein TJ: Gynecomastia. In: Harris JR, Hellman S, Hen-
derson IC, Kinne DW, editors. Diseases of the breast. 2nd ed.
Philadelphia: Lippincott-Raven; 1996, p46-50

3) McAninch JW: Symptoms of disorders of the genitourinary
tract. In: Tanagho EA, McAninch JW. Smith’s General
Urology. 15th ed. New York: McGraw-Hill; 2000, p31-40

4) Turek PJ: Male infertility. In: Tanagho EA, McAninch JW.
Smith’s General Urology 15th ed. New York: McGraw-Hill;
2000, p767-76

5) Paulshock BZ: Tutankhamun and his brothers. Familial gyne-
comastia in the Eighteenth Dynasty. JAMA 244:160-4, 1980

6) Nydick M, Bustos J, Dale JH: Gynecomastia in adolescent
boys. JAMA 178:449-54, 1961

7) Williams MJ: Gynecomastia: Its incidence, recognition and
host characterization in 447 autopsy cases. Am J Med 334:
103-12, 1963

8) Hugues FC, Gourlot C, Le Jeunne C: Drug-induced gyneco-
mastia. Ann Me Interne (Paris)151:10-7, 2000

9) Bauduceau B, Reboul P, Le Guyadec T, Legrelle M, Mayau-
don H, Gautier D: Hormonal profile of idiopathic gyneco-
mastia in young adults. Apropos of 488 cases. Ann Endocrinol
(Paris) 54:163-7, 1993

10) Kauf E: Gynecomastia in childhood. pathological causes un-
usual but serious. Fortschr Med 116:23-6, 1998

11) Pei W, Jing R, Lixia Z: Clinical studies on changes in sexual
hormones and estrogen receptor in patients with gynecomastia.
Chung Hua Wai Ko Tsa Chih 33:470-2, 1995

12) Bland KI, Copeland EM: The breast: Comprehensive manage-
ment of benign and malignant diseases. 2nd ed. Philadelphia:
W.B. Saunders; 1998, p153-89

13) Chang IS: Gynecomastia. In: The Korean breast cancer society.
editors. The breast. 1st ed. Seoul: Ilchokak; 1999, p40-5

14) Hong EP, Yoon WH, Chang IS, Bae JS: A Clinical study of
gynecomastia. J Korean Surg Soc 48:335-40, 1995

15) Braunstein GD: Gynecomastia. N Engl J Med 328:490-5, 1993

16) LaFranchi SH, Parlow AF, Lippe BM, Coyotipa J, Kaplan SA:
Pubertal gynecomastia and transient elevation of serum estra-
diol level. Am J Dis Child 129:927-31, 1975

17) Partin AW, Coffey DS: The molecular biology, endocrinology,
and physiology of the prostate and seminal vesicles. In: Walsh
PC, Retik AB, Vaughan ED, Wein AJ. Campbell’s urology 7th
ed. Philadelphia: W.B. Saunders; 1998, p1401-2

18) Treves N: Gynecomastia; the origins of mammary swelling in
the male: an analysis of 406 patients with breast hypertrophy,
525 with testicular tumors and 13 with adrenal neoplasms.
Cancer 11:1083-102, 1958

19) Levy DM, Erich JB, Hayles AB: Gynecomastia. Prograd Med
36:234-4, 1964

20) Rosewater S, Swinup G, Hamwi SJ: Familial gynecomastia.
Ann Intern Med 63:377-85, 1965

21) Bowers SP, Pearlman NW, McIntire RW Jr, Finlayson CA,
Huerd S: Cost-effective management of gynecomastia. Am J
Sur 176:638-41, 1998




