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A Virilizing Adrenal Cortical Tumor in a Child 

Sung Yong Kim, M.D., Tae Yoon Kim, M.D., Moo Jun Baek, M.D., 

Moon Soo Lee, M.D., Hyung Chul Kim, M.D., Yong Sik Min, M.D.*, 

Dae Joong Kim, M.D. t and Chang Ho Kim, M.D. 

Department 0/ Surgery, PediatriCS* and Pathology t , 

Soonchunhyang University Chunan Hospital 
Chungnam, Korea 

Adrenal cortical tumors are rare in adults and children. Most are malignant 
and functional. The principal clinical features are virilization, Cushing's syn­
drome, hyperaldosteronism and feminization. Recently, we treated a case of 
virilizing adrenal cortical tumor in a 26 month-old boy. The diagnosis was made 
by hormone assay, abdominal CT and tissue pathology. Right adrenalectomy was 
successful performed. Pathologic examination revealed an adrenal cortical 
adenoma with vascular invasion. 
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Fig. 1. General appearance of the patient on admi­
ssion, showing relatively large body size and enlarged 
penis in comparison to twin. 

Table 1. Hormonal Studies 

Serum 

LH 

FSH 

TSH 

cortisol 

ACTH 

GH 

IGF- l * 

17 a - hydroxyprogesteron 

testosterone 

a ndrostenedione 

DHEA 

DHEA- S t 

Urine 

17- KS 

17- 0HCS 

* : Insulin like growth facter- l 

t : Dehydroepiandrosterone- sulfate 

i(!"'il -9-J%o] ~ ~-?(fl£ A~E1l7] :U- 389- 4 ~oJ] ~~ 

~~~~% ()1-~~9, ~A~ A] 7--11 %~ 2.4 kgol~ 

2, ct.§- 7 1 ~..g. ~~~uj, ~-?(fl oJl tllt~ ~A1-2Jol 

l:'i2, %{J£ '4:U- 3'J.~y. ~~~. ol AJ ~+ ~01 

:ztctct7t 1..J1~ 77H-%l. ~.!fE.i ~j::c.j7t Jt!1l.s:]2 
g7cjo] 7']7-1uj , .7-1.2..£ ~7.:!S:]Oi .21t:.!l£ 1..J1 Jt! ()1-~ 

ctP1:l I). 1..J1Jt!tJ-A] 7--11%..g. 18.5 kg(97 percentile 
0] AJ), {l::<J 92 cm(75 ~90 percentile), -'f-~ 50 cm 

(75 ~90 percentile), -%~ 61 cm(97 percentile 0] AJ) 

° 1 ~2, ~'il-, '!lll:!fY, ~~y, 7--11..g.~ ;;~VJol~ct. 

%..g. ~:;<11~~£ y.o]oJ] tl] t~ -e- ~o]~~uj, ~j:: 

c.j £ i<)2 Jt! ~ 01 5.1 Oi ;U ~ q. ~ ~oJl Ai O:j E.. %0 1 
tl:~~1~2, ~:zi ~ %.:g.1~1-A}~ ;~VJo ] ~ct. 1J g 

Jl} ~*gs:. .:~VJO]~2, :u- ~ tl]::<J tllrJli:- 'iii~ 

2, ~.!f %%5:.. ~7-1 S17-l 'i'i;U.~uj, 'il-% ~ ~ 
A}%s:. ~~ct. %7cj~oli:- 7.5 cmo]~2, 2~ % 
~o] 6mL, %7cj7].!foJ] g.2..7} y. ;UOi A}~71 "'il 
~ "'il~5:.. m~£ ~~~~ ~~Aa rB Aa71 7<llT~ 
% .!i!.~ct. 1..J1 Jt! tJ-Al ~1l~ ~ ~~,VJ 92 7~ -%l. 

o ] ~~uj, ~3::~0j, :U-71 ~, ~:'<cl~t~~ ~ l;:.~A} 

i:- .2..-'f- ;;~VJo]~ct. ~:'<cl ~ 24Al:U- l;:.g.j 1..J1~tl] 

7,:jA}j::7.:!..g. .R I Jl} ~~}~uj, GnRH stimulation 

Reference value 

< 1.0 < 1.0mIU/mL 

< 1.0 < 1.0mIU/mL 

3 .2 2 - 10 pIU/mL 

3 .1 5.5 - 26 pg/mL 

22.62 5-37 pg/mL 

21.30 < lOng/mL 

187.4 50 - 160 ng/mL 

23 .15 3-90 ng/mL 

7.41 < 0.1 ng/mL 

2.83 0 .08 - 0.5 ng/mL 

5.13 1.4~ 12.5 ng/mL 

171.1 80-560 p g/dL 

3.46 0-3 rug/day 

0.55 0 .1 - 4.0 rug/day 
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Fig. 2. Computerized tomography, showing a hyperv­
ascular mass with smooth margin, measuring 2.0 x 2.7 
cm in size .. 

test AJ 30-lf:-~, l A]{}~ ztzt91 LH, FSH~ 1.0 

mIU/mL o]"8"r5!. ;?VJ }.r~7]~ ~;cto]~t~-9, Ad­

renocorticotropin stimulation testAJ 250 fJ,g .!f-a:j 30 

~~, V,]{}~ ztzt91 ~~a 17 a-hydroxyprogesterone 

(o]"8"r 17-0HP)::'. 38.82 ng/mL, 34.74 ng/rnLC?VJ::'.] : 

3-90ng/mL)5!. 1VJo]~Jl, cortisol -1f5:.5:. ztzt 

13.4 fJ,g/dL, 10.4 fJ,g/dL5!. 1VJ::'.] ~Jl, 17-0HP/corti­

sol tI]~ ztzt 2.8, 3.3 o]~tl "6J'iJ"lE""lAr~ a 

-FP~ j3 -HCG91 ~ %'5-s:.s:. 7c] AJ'iJ -?~ q. ~ ~ ~1) 
~}.rAJ 46, XY5!. normal male karyotype o]~q. 

llJ}.r{i~ ~{!AJ *".!JL ~ .J!l-.!JL X-{i AJ ~ 0] ~{! 

::'. .!i!.0]A] i>£:u-q . .J!l-.!JL 3::. g ll} ~}.rAJ ~ 2 x 2.6 

cm 3.7]91 ~.:i!17r ~~ .!JL{!<>1] V~Jl, .J!l-.!JL ~{!­

:& t!-;- ~(~:VJ ~~ .!JL{! .!JL~H 2.0 X2.7 cm 3. 

7]91 ~.:i!17r ~~~~Jl, ~.:i!1~ ::E"dfil]~ .!f-'ld ~ 

Fig. 3. The mass(arrow) is located on the right 
kidney. 

~7JO] ~~~.2..9, TI1~<>1] ~ %c~ ~'{l %-2- .5'.. 

0J=.2..5!. -?.'f1 ::E-3J.2..5!.91 {l%o]y., 'El :u:{i ~0] 7r 

~~q(.::l~ 2). ~~::'. ~~ ~~"8"r TI1.!JL~.7"5!. 
7H.J!l-~ ~ ~°J=fil] 7-j~~ }'] "6~"8"r~.2..9, ~~ ""]01= 

<>1] }.~ -?.'f1 ::E-3J .2..5!.91 {l %~{! ~ 'El:u: 1i5!.91 ~ 
o] ~{!::'. ~~~A] i>£:U-Jl(.::::I'El 3), ~ ~.J!l-~oj 

~~ ~ 12~~H /~VJ §]·~A~q. ~c1 ::E-3J~~ 

7a),V'J 7~Al1~ 2t:~ 9.j 3.71~ 2.5X2X2cm °1~ 

JJ.., TI1~<>1] ~'{l Et!fi~g.j t!t!~ ~.:i!1~.2..9, ~ 
o17cl "8"H]}.i uJluJl5!. {l7](bizarre)~ ~ ~ %~~ 

Ai]~~ 0] :B-%~~JJ.., tl]~ AJ~ ~~~o]y. .:i!1}.r~ 

~~£1A] i>£:U-A]~ TI1~~ ~:B-<>1] }.i ~°J=91 {l% 

01 ~%~~q(.::::I'El 4) . .<f191 ~ll}~ ~~"8"ra:j .!JL 

{! TI1 ~ {i ~.2..5!. {l t!~.2..y., TI1 ~ ~ ~ :B-<>1]}.i ~ 

Fig. 4-A. Adrenal cortical adenoma, showing vascular invasion to the capsule, B. Immunohistochemical staining 
for vim entin, positive fIndings. 
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0J.sJ {l%o] tl:~s-]?i~E.5'.. C;lAJ.3j~5'..r <e{Acl<:>1] 

~iOj-oj ~B-iOj-Jl 9.J C11 <:>1]J'1 4-.3j tl:~%-o] tl 

1865\1 Oglel7j- 3A1] \T°j-<:>1]!'1 7.1 g l]'-{l II1 ~ 
't0J~ .!i.Jl~ o]-f:. ~;;(B71j-7-] '2-1' 300 oj] 0lAJo] .!i. 

JlS-l Jl 'U q, l]'-{l II1 ~ c;J-~ ~ ~ \1 ~ A~ ~o] 100 
'i'l- '::3 -eJ- 0.5 -2'::3 ~ s:...91 uH- ~ ~ ~ ~~5'..2, 
~oj- ~j,i] <e{Acl~oJ %- 0,2 %~ 7.j-7-]~q3,4 ~A~ 

'i'FE ~ .2.. ~ 'i'! 'E ~oJ]J.1 ~A~ iOj-rtil, ~ B- A] 'i'! 'E 
~ Aj'i'l<:>1]J.1 r ~n 40 -50tB o]JlS, ~0j-oJ]J.1~ 5 

},1] ~-f:.5'.. :!ian 'i'!'E.g. 4,63A1] 0]o'j6, Acl~ ~},~ 

ttls:..~ }.cl 'i'l <:>1]J.1.$!} uj-%7j-7-]5!. ~0j-<:>1]J.1s:.. oj7-j-<:>1] 
J.1 ~o] ~}.~iOj-o'j5,6, ~0J' ~}.~ -¥-~r ~~ l]'-{l 

.!i.q $}~<:>1]}.1 §.~~q7. -l":- ~?;j]r ~B- A] 'i'!'E 

0] }.~-f:. 267~-%l. ~ \f°j-°1?iJl, ~~ -¥-{l<:>11 ~7-1 
iOj-S1q. 

~},~~'i'l~ ~{JiOj-711 it'::3~ ~.g. 'ilt~y., l;j;B 
Acl l]'-{l 3lj-~}.cl~ ~oj-<:>1]J.l ;<J71 4-.3j 7,3J.H -¥­
{l 1I1~ c;J-~01 ~}.~iOl-~ ~~5'.. .!Jl..oj- ;<J71.3j'i'l 
ACTH~1:I17j- <e{Acl1(j:§j-~ %~~q~ ~8JIj- 7.j-'i'! 
~A~~9, *~.3j~'i'l1O ~ Beckwith-Wiedemann ~ 

-f:.-i?JIj- lJ:!~1:IltB ';.91 q~ l;j~Pa 71~ ~ ~0J' 
JIj-.91 'i'!~PcllI01 AilA1S-lJl 'U~o'j, ~1(j.3j R'i'l~ 
5!. llJJ.j-l;j0ly. '2-1'% ,; 12 0] tl:i(!0l 'UqJl ~q. 
-l":- ~ajl<:>1]J.1~ 71%?;j ~ 7j-~?;jAJ ~'i'l0] ~'i'l-~ 

~ 0] },j-"&J~ iii?iq. 

01 ~oJ~ ~t:.1~?o.J~.3j~5!. -&-'?lAJ Bf<:>11 ..y,j-oj 

~~S-l~ 'U~ ~ol .!i..!8-°1o'j .3..71~ IOg-¥-E1 
1,000 g71j-7-1 uH~ q°J'iOj-q. ~ul1(j ~:3H1J.j-AJ ~ 

oJ' ~ .::rAcl iOj-r All E: r ~ AJ Ail E:5!. -¥-E1 ~ qOJAcl 
~ 7j-~ "'1~Acl(anaplastic) '\il~71j-7-1 qOJ'iOj-o'j13, 01 

cl~ ~t:.1~:::;j 'il-~5!.r o,PcJ.ilj- ~FcJ~°J'g 7J~ 

iOj-r ~ol uB~ ~'8q. ~FcJ~ g Al}'j-iOj-r ~~~ 

5!.~ ~PJ1 :'f.~ II1~Bf~.91 {l%JIj- ~Z1~01, 't0J' 
~ JIj},j-, 't0J~ ~~.ilj- {l~ ~JIj- A-l1E:.91 t:.)-0J'AcJ 
';01 'UqI4. -l":- ~?;jH},ls:.. ~71~ ~% %~~ 

A11E:~01 tl:~S-l?iJl, 1:Il~AJ.3j'i'l ~~~oly. JIj}'j­

r tl:~S-l7-1 \1~7-1'il- II1~Bf ~tl:~<:>11},1 't°J'A-ll 
!f {l%01 tl:~S-l~ <e{AcJ~% Al},j-iOj-~ ~:::;j°l tl: 
~S-l?iq. 

't°j:71(tumor staging)r MacFarlane5JIj- Sullivan 
,;15~ 171~ ~oJ.91 .3..717j- 5cmoliOj-, 271~ 5cm 

°lAJ, 371 ~ ~~{lttl Xr ~~'tl~~ {lttl, 471 

r 'tiZ1~015!. ~ff-iOj-S1Jl, J12<:>11r The surveill­
ance, epidemiology, and end results(SEER) repo­
rting programl6ol] u:}4 ~.~ -¥-{l <:>11 ~~~ ~~~ 
~, 'tl~~g E:W~ -¥-~4-~ 71tl: ~ ~?o.J~5'.. 

1lttl~ ~~Aj ~~, 'tiZ1 ~ol~ 'tiZ1~~~5'.. ~ 
.f4-ii}Jl 'Ut:.)-. ~0j: ~olr ~B- Al 0lul 18-80 % 

~s::.<:>11},1 ~:::;jS-lrt::il +~ ~~~~ -¥-~ ~ {l7J, 
*7J, -f:.*7J, ~1(jBf ~ tB~Bllo1o'j, 'tiZj~olr 

llll9.J- {H1J.1 ~ii1 tl:~S-lo'j, ~%711~ ~.$!} ~ 

(bone)5!..91 ~ol~ .!i.'i'lqI5 -l":- ~ajl~ 2x2.7 cm 

.3..71.91 ~0J'0l?iJl, 1:Il~ ~t:.1 ~?o.J~.3j~5!.~ -¥­
{l II1~ l;j~~5!. ~Biij-S1~y., }}.l~Bf.91 ~tl- Y1 
<:>11J.1 ~0J'Ai1E:.91 {j%ol tl:~S-l~ ~AJ.3j~5!.r 

<e{Acl<:>11 ~ii}oj 171 Xr ~~~~~5!. ~-1liOj-oj, 

9.l t11 <:>1]-"1 7-1 4;-.3j 'i'l 4-.3j tl:~ g iij-Jl 'U t:.)-. 
~AJ~AJ~ Y1-lt-1:I] ~AJ.il} ~~.3j'i'l ~AJ ';~ 

5'.. .3..711 27}7-1 ~Etl5'.. Lt~ Y ~q7,l7,18. Y1~1:1] 

~AJ ~ -eJ-Aj II1 ~Aj ~'f1]5!. 0] ~-il(glucocorticoid).91 JIj­
t:.)-~1:I15'.. .2..r ~ AcJ7.J.91 7-1'i'!, ~q~~(osteo­

porosis), 2-&-~ ~ ~ ~AJ~~, ;Aj-~JIj- 7-111J~.91 

AB-lt-E:<:>11 .91~ ~JIj-5'.. ~5'..0J'.sJ ~~, 1(j-¥- T:U-1:Il 
tB (buffalo hump) ~ j,i1:u- 1:11 'il-~ '; .sJ ~ AJ JIj­
androgen ~1l1JIj-q5'.. 'i'ltl g ~ 1l1tB ~ g 1(j 1:11 
tB, oj£;;, q.2..~.sJ \TAa§!--zVJ ';01 Al1~ m-.g. 
~Etl5'.. LtEj-y.o'j, J 9.l ~%7-1'il- 0=Vj§!-~AJs:.. y. 
Ej-y.r 1(j~7} ~Jl, ~{l~AJ, t:.)-~, qk ~ T.!8-
~ s:.. y.Ej-\:l-qIS,17,18 x -¥-{lII1~§. 2.g.(mineralo-

corticoid) 01 N0] -It-1:I1S-l ~ 1(j.!f-oJ]~ Jl~'il-0l y. 
Ej-\:l-qJl ~q19 Y1-lf-1:Il ~AJol iii g uJl 7}7J T 

~=:.ci7-1711 y.Ej-y.~ ~AJ~5'..r *-¥-~>Jll, %.!8-, * 
-¥-llJl'i'l- ~ol ~~Lt, *-¥-~JIj'il-°l 'UJl ~AJol iii 
r 1(j~7} t.ll-¥--lt-°lqI5.17.19. ~0j-<:>1V1~ Aa'i'lJIj- ~ 

t:.1 §.E..g.~ -If-1:Ilii}~ 71*Aj 't°J'°1 95 % ~s:..5'.. 

tB-¥--lt- g 7.}7-1-tj-Jl, 1:I171*AcJ 't0J'~ "C%q. x~ 

Aj 'i'l <:>11J.1 r '''rAJ ~-f:.-il0l 7};<J ~~ ~AJ'i'l t::il ~ 
"6~ ~0}<:>11},lr \f}.cJ~ ~AJo1 7}7.J ~iO}Dj, \f}.cJ:§j­

~AJ~ B--&~5'.. LtEj-y.71s:.. iOj-7-1'il- tB-¥-~<:>11}.1 ~ 

-=jL¢,j ~ -f:.~ JIj- % ~ S-l Oi Lt Et \:l-q 14,20.22. -l":- ~?;jl 011 

J.1 r g 1(j III tB, 7-15'.. ~~.sJ ~ l~}AcJ tB}.j 71 j,ilT~ 

JIj- oj £ {t, q 5'.. ~, -Ei-~ t:.1.sJ 1(j ~ ';.sJ \fAj:§j- ~ 

AJ ~ ~ 'i'!'E0l ~7}~ ~:::;j~ 1t y 'U?iq. 
~B-.g. Y1~1l1~.3j ~},j-.$!} llJ},j-l;j ~},}<:>11 .sJiOj­

rt::11, y~ -f:. ~t:.1~?o.J~.3j~5!. ~~ol 7j-*-tj-q. 
~3::.~'21j 7,3J.VJ ~~T.$!} .3j~T%.3j.sJ ~7j-, 'tl 
~T ~ §.{l-T ~~, -eJ--¥-i5j-7,3}'j-.sJ °lAJ~~ ~ol 
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~~t+ l:l]~0]:3:j~ ~{!%0]9l7, ~7<a~tH ~;: J:11 

7H 1VJo]t+ cortisoJo1 .l!j-q {t-l:l]5-]-c 7cH-01]-c Ai 
~% ~ ~, Ai 'El ~(chloride) ~ ~ ~ Jlbicarbonate ~ 

~ '; g ~ 'T ~Jl, <8-4'--o}7,3"'}01] "'1 <8-.';:;:~"'j <8-
t-l1"'j ~~ g .!i.o] ~ 7Cl ~7} ~ -o}7-] ~l7 , ~ ~t;1] <>1] 

"'1-c 7JAJ ~{! g .!i.~4. 

Y1{t-l:l]~:3:j ~{!~5!..-c 24 A]Z!" .';:;:'3' 17-ketos­

teroid( 0 ]-o} 17-KS), 17-hydroxycorticosteroid (0 ]-o} 

17 -OHCS), Dehydroepiandrosterone( 0 ]-o} DHEA)J!} 

free cortisol ~1l oj '3' R-o}q. 7] ~"'j 4'-{l ILl ~ %' 

°J91 67-91 %011"'1 .';:;:'3' 17-KS~£91 %-7} ~ .!i. 
o ]-c L~l, ~:~ 71]~ q:= androgen91 {t-l:l] ~ 7} ;ct 0 ] 

testosterone'il,Q,1 J!}q {t-l:l]5!.. \f"'j:§:!-% ~~{l 7Cl 

~7} ~~E-5!.. %'°J91 {lB<>1] .';:;:'3' 17-KS~£9j­

W7Jl] ~ '3' testosterone ~ £ ~ W7Jl] ~ 1l-o} ~ ?;) 0] 
'3'R-o}q23. Bertagna9j- Orthl8 01] 91-o}li'! .';:;:'3' 

17-KS~£7} ~%'~ 7Cl~01]~ 20mg/d u]~ojJl 

~%'~ 7Cl ~01] ~ 20 mg/d 0 V·Jo j c.j-Jl ~q. S':. 

Hutter9j- Kayhoel7£ .';:;:% 17-KS~£91 ~7}-c ~ 

%'~ 7Cl~ ~ir 20mg/doVJ~5!.. ~Al-o}9, .';:;:'3' 
17-KS91 P' -fraction91 ~7}7} ~%'91 ~?cl:3:j ~{! 

oj c.j- -o}li'!"'l \fAj:§:!-91 1l £ 7} {l ~'T~ 24A] Z!" .';:;: 

91 17-KS ~£~ ~Al-o}71] ~7}-'8.qJl -o}~4. J 

2.1y. 24A]Z!" .';:;:91 17-0HCS 1:IH~ "cl=91 ~7}~ 

17-KS 'il% ~Al-o}7-] ?i';: 7Cl~7} J:114'-{t-o]o-j"'l 

0]91 ~1loj 4'-{l ILl~ ~~, 4'-{l ILl~ ~%" 

4'-{l ILl ~ ~%,.l!j-91 ~~ 01]~ £ % g 9-7-] * ~q. 
S':.~ ACTH 7-}~~"'}, Dexamethasone Qj.A~j~"'} '; 

;: 4'-{l ILl ~ ~-6J ~01]"'1 ~ lfr g g .!i.o] t+ 0J"'j %' 
0J.l!j- ~%,'j 7Cl~<>1]~ ~~{lBo1] 3.71] £%0] S-l 
7-j *~q24. ~ ~t;1]01]"'1-c 24A1Z!" .';:;:91 17-KS 1:IH 

~"cl=;: 3.46mg/d5!.. '2.J'Z!" ~7}-o}~jl, 17-0HCS91 
1:IH~~;: 0.55mg/d5!.. 1lAJoj~Jl, ~'3' testoster­
one;: 7.41 ng/mL(O.1 ng/mL oj-o})5!.. ~7}S-lo-j 5!J 
.~~y., ACTH 7-}~~"'}AJ lfrgoj \1t~q. 
~~ -o}a:j oj: ~ ~ ~-g. {t-l:l]-o}~ ~ 2 ~01] uj-:= 

~AJ<>11 uj-c.j- q:=1Ol1, ~ ~t;1]o1j"'l9j- ~o] \fAj:§:!­

~AJol ~~ 'it°}011"'1~ ~~Pj 4'-{l .l!j-~"'j~.l!j­
{lAj Ajs:Si-~ '; g ~~-o}a:joj: ~q25. 

)olJ"'}~~:3:j ~{!~5!..-c BT *.!['- 'fl~A] ~5:4'­

~91 g~91 ~:§:!-9j- ~§j:§:!- %1j'-~ ~ 'T ~Jl26, 

AJ4'- ~?J 'fl~<>11"'1 %'0Jo1] 91tH ~?Jol ~~-'8. 

5:{! g ~ 'T ~~97, 1l~ Y1 {l~'fl~~(IVP)o1] 
A1 ~ 2/301] "'1 {l 7-Jo 1 {:[ ~ B 5:{!.l!j- 01 AJ {l ~5: 
{!g ~ 'T ~q7,l7, l9,26. ~-2011~ ~~:§:!-B.o;-'fl~ 

~5!.. %,oJ91 3.71, ~7'<1, 9-~{l% ~ ~0]a:j4'-~ 

~ 'T ~ o-j {lBo 1 %0 1-o} 711 5-] o-j %'0Jo 1 ~ 7Cl ~ 
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