ORIGINAL ARTICLE
The Korean Joumal of
ISSN 15981703 (Print) ISSN 22876782 (Online)

Korean J Endocr Surg 2014;14:228-234 Endocrine Surgery

http://dx.doi.org/10.16956/kaes.2014.14.4.228

B9 71'54FYE 2 7|54 FAGAAETS A9 74 &
A& digt dAH 1F

AgBst ol ahe A4 e 9l

ARE - oS - AAS - AES - F4A - o]FA - AN Y - 4¥s - AR ®

Surgical Approach of the Rare Benign Adrenal Tumor sung Hun Kim, jun Ho Lee, Jee
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Purpose: Benign adrenal tumors other than hyper-functioning tumor and non-functioning Kim, Won Ho Kil, Jung-Han Kim

cortical adenoma are extremely rare. The purpose of this study is to review the clinical  pepartment of Surgery, Samsung
features of these rare benign adrenal tumors and to analyze their prevalence and the proper ~ Medical Center, Sungkyunkwan
surgical approach for them. University School of Medicine, Seoul,
. . . Korea
Methods: Among patients who underwent adrenalectomy in Samsung Medical Center,
between 1997 and 2013, patients with benign adrenal tumor except non-functioning
cortical adenoma, malignancy, and hyper-functioning tumor such as pheochromocytoma,
aldosteronoma, and cortisol producing tumor were included. Clinical details, radiologic
findings and pathologic findings as well as data associated with the surgical procedure
were analyzed retrospectively.
Results: The percentage of these tumors among 703 surgically removed adrenal tumors
was 10.7% (75 cases). They included 30 adrenal cysts, 18 ganglioneuromas, 11 myeloli-
pomas, seven schwannomas, and the other six were rare adrenal tumors. Approximately
40% of the patients were operated under a diagnosis different from original tumors.
Operation time and hospital stay of patients who underwent laparoscopic adrenalectomy
. Received August 12, 2014,
were shorter than those of patients who underwent open adrenalectomy. Revi
N R A . evised September 15, 2014,
Conclusion: These benign adrenal tumors are very rare and difficult to diagnose accepted October 20, 2014
preoperatively. For the surgical treatment of these tumors, laparoscopic adrenalectomy is  Correspondence: Jung-Han Kim

more preferable to conventional open adrenalectomy. Division of Breast and Endocrine, Department
of Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine,
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Table 1. Prevalence of adrenal tumors in patient who
underwent adrenalectomy

Diagnosis No. of patient %
Pheochromocytoma 202 28.7
Aldosteronoma 156 22.2
Cushing 94 13.4
Nonfunctioning adenoma 87 12.4
Metastasis to adrenal gland 67 9.5
Malignancy of adrenal gland 22 3.1
Other benign adrenal mass 75 10.7

adrenal cyst 30 43
ganglioneuroma 18 2.6
myelolipoma 11 1.6
schwannoma 7 1.0
hemorrhage 3 0.4
acute and chronic inflammation 2 0.3
lymphangioma 1 0.1
hemagioma 1 0.1
mesenchymal tumor 1 0.1
myxoid spindle cell tumor 1 0.1
Total 703 100
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Table 2. Demographics of patients o old] By 02 ualsly] S5 a9} 2% A AJet
Characteristics No. ?rf:p;e;t)lents % or range AR A FA T EF o & Pkl FHOF Firgo] 7
Ao SANA & 5 FA AT A7 3 Sko] &
Age (mean, yr) 48.1 21~84 N
Sex 77O E FAS AAIS 7 AE9 Y 1993 YA = =
’;"ean:eale g ng Z oW AE7F AN E o] B 0 & X ¥l A5l s
Symptomatic 12 16.0 gkt Ak B4 et A4 MEsdt 1o vluE
BMI (mean, kg/m?) 249 18.4~37.4 916 877 Zedeo] BAK 02 A 20024 0% TAEL
Tumor size (mean, cm) 6.7 0.5~17.0 = o R
Tumor site EH/\C}E—‘?‘— T Zl—gl H]EE O]—%E HH —5_00]:0 = 94' cl)ﬂ}tg‘ffoﬂt
Right 39 52.0 Aol 7 19l Ot A1 L B AL LS ol BA
Left 36 48.0
Table 3. Radiologic findings of adrenal cyst according to pathologic findings
No. of patient % Calcification Hemorrhage Solid portion
Total 30 100 14 5 9
Endothelial 15 50.0 8 1 2
Pseudocyst 9 30.0 4 5
Epithelial 1 3.3 0 0 0
Unclassified 5 16.7 1 0 2
Table 4. Comparison between operative methods
Type of operation
P value
Laparoscopic adrenalectomy Open adrenalectomy
Period 1997~2013 (n=75, %) 38 (50.7) 37 (49.3)
Tumor size (mean, cm) 5.9 (0.5~12.0) 7.5 (1.2~17.0) 0.026
Operation time (mean, min)* 119.4 170.2 0.003
Hospital day (mean, day)* 4.7 8.9 0.000
Period 2002~2013 (n=54, %) 32 (59.3) 22 (40.7)
Tumor size (mean, c¢m) 6.0 (0.5~12.0) 7.3 (1.2~17.0) 0.172
Operation time (mean, min)* 103.0 163.4 0.006
Hospital day (mean, day)* 4.4 8.8 0.003

*Exclude joint operation case.
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Accuracy (%)
61.1

23
11

No.

Pheochromocytoma

Radiologic findings
Hemorrhage

Malignancy
Ganglioneuroma

Cyst

No.
30
18

Pathologic findings
Ganglioneuroma

Cyst

Table 5. Preop image results according to adrenal tumor

Woof To o ®R T N I
G =T S AL B )
T o T = To= AT E WA
™~ 0 0 G N N RETRE B JCR =R
o~ < ™ cococoo W oA A ﬂio Uoduumoﬂi
" o ” o X o © le_mon_AloEI A mk o
o FpE BT
mw7exzod|EaToaTumemn
< A x = Mool I o =
wmg.w_mm@%@%wnu_w
NN 0N —Me— ——— ——— N — — — — LIM.nﬂ“.P;o AT}L A oMo ™ owr B
Wﬂﬂ% mo o X Hw__ ™ 5 9 o
~ B o %rm M H o B . 90w
I G B o e )
Lo K A AR i
N i I T
WM ol ) il % 1 o° ~o ,_A/l_ T ol S
. i -
N S = < T N
5 € © © 5 m IH EAHLJMMEHTHHAIH z_w—/nka
SE Elw © 3 ol X’ ®P T ~— I B
E =@ 58 oE¢ £ 2 E I ~ollo i e N wl S
= 5. ®2%.35°8 o5 .8 ¢ PR pTED R T
© 2 > mmoym.mu o = > € IS = ~ 5 o H_AIqE
c W2 ,8SEC25E2 9 25 2 e L = TR L =B
$ sSeESTegens €5 Sf 2E| Fxzeoggil®ENp I
S, E2ETS5255PR P2 es| 2 HmeeM I OE 5 e
1) = = < < = 0 — N
2552256256285 2882£52¢% o T T Mo Mo W FE & e
O R R e
o W = oo m W
¥ - =
;ﬂnﬂA.oHTﬂxTHOX
o B Mo = B oF
= ~ m N = — — — %ﬁ.‘_q_.c,_ ,,_MMHUHAF
A;nmoﬂﬂ.%ﬂ‘“ z,#mwu
W X Mﬂwaxw
ﬂN‘_dM/O 1r,_‘m.
P N
fre) OEA_.E_/ OXE 5.0
c o Mg R g P
2 S EEMw T
g o e MML#MAOOT E_JAI
£ 2 RSN
RE s . U TR = 1 =
£ 5 = woHomE R YW
2 €9 B I_. Nk ﬁ. w X T B Njo
> ] P—
S oo MO OB D oS T
© © ° SwETE g 2 s o o] B =
& m o0 dm.clom.m. o .@n_ ﬁUdl]‘NdMJlo El
o © o > & - <0 to W X X
S = £ o555 x S B o - =
3 o = S c =3 e 80 Bo il =
i=] 2 o ;n_up._ape.O ,*OL = hel ._iod_ﬂis O_E JHa qu
g £ g s5ed =2 of KR m o §oop M o
= N T I TI3T== ok M_*_w_ <y owﬁe_/wﬂ&e Mo 36
E "o RO AR o
o & T B Mo o) T T O

o
OF

=
°H

(endothelial cyst)=

[elNe]

=

s

Aol whe} Wl d=E(endothelial cyst), 7Hdd

A Aol A

i

1l

%

(pseudocyst), A dE(epithelial cyst), 7185 dF(parasitic

cysH o ® FA| ts 4= qlotk W]

9]

~

3k 7]Ep 54l
=217k 1

(ganglioneuroma), =544

=

83

]

a4

17

vl
-

fu.

A
]_

)

Z(myeololipoma), 41742 (schwannoma) -
2.6% A =5 AA)S



journal.kates.or .kr

232 - Korean ) Endocr Surg 2014;14:228-234

AT TE RN LN TR T H T HREETHNTER BT
CHITSELICERTES S pEEETESsafve Ry
w — —
Mg lxmaT SYgoleAaEe momﬁma%mmmﬁﬂw&o%%a_ﬂwﬁ
%mwmmwwuﬂmmﬂ)fﬂﬁwfmuumwﬁﬁ PO M E g BT oW
L B I I I Nt S R R O R RS i el
M,_ Lo]Ltodlﬁoo%PohmﬁoMﬁoe_a Hdﬂﬁ,_ofﬂHﬂﬂdlmﬂe,_uxﬁZ%7
LIRS EES SRR wREBteswOn g R
Hw‘l.dl.*o.ﬁlﬂe ° XJ.E,.X_- C_77A0H.OIT,| Jlx_i_* u]
R2qprBr s alfnle eapdldnlorers iy
LD Sogm Moo X G X Mol ol o L X o B B wro Moo BT owroof
— = _— & 9% o - Mo o o 7o N o0 <k o Lo AN
,DI‘MEO,_OE.EMEEOQW _.\iO,UAI.A_I ‘w,@lioXﬂLEmoz._o _LE._ULV‘MﬂHZJvNﬁm
CEENRTIIEYSTETL LRTTAcTEANITiiRS
X A = o) T ~ o] = - o o hlai o o =n N
STOLBPHNEP TS RE E8SwwoamTRaAv SR
SERZIANESZINRERONRE GrFdRtangemilrds
mH e IR X <« o ol ° = XM T oy = NP [ N N X
= =) 9 > I - { o) % W X090 Mo oy B — N o~y N
TERuTRsRERSoEY s SIfzxE ke RO RUnE e
R N T S SO = o Uy Xogp T S0 m WM T Moo o Wm0y
&oﬁaﬁHEOETE,NLno#‘_eg.ﬂoue_ieﬂﬂuﬁn.(m\EOoHoTk‘.oWA.ATMﬂﬁMﬂMﬂ,#oio]
]ATﬂlﬂ‘_oLqﬂﬂz.ﬁo.wz‘roﬂx_ﬂ.m'ﬁoﬂe,mﬂdliommmllmooulL_leﬂoﬂlﬁodﬂmlﬂﬂoﬁﬂ
wﬂwm;oﬂmﬂg@ﬂgao_;aﬂ%%awgy%w%ﬂ%@%gm@%
A R i T I e T e B e B = i S
Mo P s E S LB HETRTRS BA Y DT R g &Moo Doy 9
ﬂnEﬂmMﬂeﬂo#ﬁomutﬁe%ﬂﬁﬂmnmﬂé%_2ﬂui%ﬂ@uz?&ﬂ%ﬂme%@r%
of WM TREFEL SR LNTN NI s @K MPIAT BT S
ﬂuﬂrnowodu.ﬂmmm@%u%mmﬂ.muﬁ%oﬂurﬁmwa%ﬂ%%%ﬂ@&m%ﬂwwﬁ%
o RO g U - TR BN o B g H T N oW o
%%&Wﬁﬂ%ﬁ%%;%mLvﬂg%%w,@ﬁmﬁﬁmﬂqmO_Lﬂ%Qmae
FEZTgEfEfurdbigrrhkroprmgananXaqgs
T oo NN R R g s MR EoF o ™o T 5 X o Yo B
T e R r s S a2 R LEE Y e
S NS Ly N NS A TSR R T
° N - ® X H T 85 325 of ¥ X B I =Te R I R /L U N o W =
TR g R R R Al T SRV
il 7]01Lkoz._0J:.ul.t) - o 5 — ~ T H‘.ﬂ‘lq_‘m_l 500 =
=2 T Do e D S N G AT Sl S B of Mo g o & & W
= o — X X T z‘*o&oi@_ﬂAMaumﬂ ;;ou]o_edu\_e,_ﬂmuﬂﬂ Mo ™~ XU
T XN T ET Ty Sy XD R o N A o A
= ©° = G L o Mo 50 XUOTWm H opw @2 Mg 8
L s R e R B A R B I T
T oMW B e P B LT RNSER g ot B o TN R M A
m = = X 2 H u e oo Mo ol ) J) mo
HERaxSoo Wy og 3 LMD HenPe B AT B
ﬂw@uﬁﬂ%@ﬁ%&#%ﬂmuroﬂ% Woopfp s T B opl g o W 2 <
mjmé%ﬂ%éﬂ%ﬁﬂ%ﬁc%a@r%ﬂ.A A E T o of Moo Mo A = T
T Tl O = - TR = i e BT Ry
%%frmﬂ%zﬁega‘m%ﬁmﬂmﬂﬁ%%ﬂ%%%%%fr%ﬁ%EM%%M
= O - -l RN - ol emlﬂuﬂbuﬂu%ﬂﬂA H X e=us T gs ¥2
o 2 Mo N TI- ovﬂ%d‘d‘ﬂz;ﬂu%OMJJJ#MMHQﬂ%Eo_ueno%ﬂﬁ
o a o) ~X- 4o 1
O_E%%L_;_L@_ﬁwn%%ﬁMH%M%WEQMEﬂ%ﬂﬂ_ﬂgmd‘.ﬂ#Mwﬂm
oMo m M T ow NME rw o) O F PN o oo og BXNONTE o gp WO 5o w90
H e w2 P T g xayghdPlonpg ®Rhsg oo wee 34
MR N P H TR FE W 5 U e e er B AR T Rk Ko O o

Symptom
No. (%)
5 (16.7)
2 (11.1)
3(27.3)
0 (0)

Mean size
(cm, range)

6.8 (0.5~13.0)
7.4 (2.5~17.0)
7.8 (2.5~12.0)
5.2 (2.0~9.5)

it 7.76 cm& o= A% 27|17}

e}

oz
Open
adrenalectomy
17 (56.7)
7 (38.9)
4 (36.4)
4 (57.1)

(Table 6)

OP methods

o
AR

13 (43.3)
11 (61.1)
7 (63.6)
3 (42.9)

Laparo scopic
adrenalectomy

7d%(ganglioneuroma)©|

No. (%)
30 (40.0)
18 (24.0)
11 (14.7)

7 (9.3)

]

A
)

34

Ganglioneuroma
Myelolipoma
Schwannoma

Table 6. Characteristics of rare benign adrenal tumors
Adrenal cyst




o] =]

th.(22) spA|RE

5

=

R

o

]_

h8l

2
[¢)

A+ Afe] ot

L

7HeA3-2- 2% Tko]l E3}8LA] T 6 cm ©]

wl 250 oo & ol At
PN s} e

MEL

o

fu

A1 74 %2%(Schwannoma)

NI W e mf TN o) 5 o ® T 9
ﬂo_Lﬁ%ﬂa%%%%% 5
z.#o&roawm_.ﬂmu%ﬂ” o XTI S b=

T Mo s NP XY g op z =

TR W B oW T o K °o =
ﬂ%ﬁi%wﬂwufmw# = 7

~d T B % op T ©o° ~ [o 2 .5

) onl I I R R S LER:
= 7o Tk W oﬁmﬁﬂeﬂu% Mmooy B 23 &
- domd 2o B ooy oF B W g BOAT 2%
= I e B SR
r IS &oﬂe__.ﬂol .bp.ﬂoe,_ LR b
i iy 5 s
T B B B o W OEg Ny AP oo £85%
x ,I‘.FU_.EH_T]ZL.‘WM oF 58 &
ol OMoo:_mw¢no7uﬂord|ﬂn7ﬂA 29
il < z,*OOTOt E.#Me_eﬁuﬂolﬂe,* oy pmu
m.o Eeﬂo.ﬂ_ﬂﬂooﬁdﬂwlﬁldlmmww“éo WU%
™ ﬁ%hfe_ﬁ%%zﬂoogWﬂ%ﬂ £ 8%
X *%yﬂﬁ%%%ﬂw.gﬂﬂﬁ n 028
Y %%Auorﬂwﬂmel%Aﬂﬁu% (i S S
xr z;omMﬂﬂuTﬂﬂaﬁ%%ﬂoﬁ Y me
4Jn BT T A=t as F§ = 5
g i o;oobeaaﬂlgﬂoﬂﬂmmﬁg o mmm
T o e T Bl oy Mo o g X w5359
LT T Px H P o P T o LS
E R T W TP XNTO] x - 0O
M H HEFWTE X YT DML TN
Kop W R o TROR Mo %E#ﬁﬂmﬂw”ﬂuf
FHXRA s PHTSTy ERERN g8
T BT H T HE T T L m g4
TR R 2T R ST ETER
U
mEmOTﬁiumeo_Lﬁwrwﬁ.mo%?ﬂuﬂhng
morﬂnﬁ%dl#wo@w@ummmw@mTATmLmﬂﬂowouﬂw
Cerpswybers R iglga R P g
Hﬂ‘lx_wklo.mm oﬁHT‘OI_ﬂ_dlewlm m,‘olxo.roMMo ‘ALJM,.WO
EEEEL LR NE Ry
wmew_—mﬂ,m.%%(.d%]@u%m\mwoﬁd%mﬂﬂo
E,_,_d%LOthe,_WeduWATmAmmmem%oo“m,_élmﬂwo
O1_| ~ON — o 1]‘_0,' e .
AT T E AR I W E R g P e
% 9w O B g @ 22 @ Mo S omm & o ool —
Mo %0 - B o= 1 o ~a ok = oT =) = J) (o
T Y | xOm_/ T o Mp =
ﬂ&oe,_oﬂﬂomélo_e,_.?e,ﬂe azﬁﬂllﬁou}uTL
orﬂi%ﬁﬂﬁﬁoﬁ%o_@oﬂﬂdwMgﬂoNLWﬁﬂm
,_nﬁﬁ.//AleﬂlezoLtmLHlioFL.lm.mxoﬂi_-o..b/lﬂ
SRS e R e O T O = T R S
yALquﬂrﬂH_lHEﬁOQﬁ@OJIWAﬂML@Ummmﬂﬂx_ovm‘_ﬂ”@l
I_tmpwﬁo%ﬁonaﬂﬂLcﬂmﬁﬁwﬁumW;.H_.ﬂoﬂﬂ
%Qﬂﬂ%%ﬂﬂlﬂmﬂﬂaﬂu,m,m,mﬂﬁoorﬂmau
Mo A o ox e R o F TS o B oRo MM T ogp M
PRMUBETREHTYH TR &R AT

characteristics and follow-up of Korean patients with adrenal

incidentalomas. Korean J Intern Med 2013;28:557-64.
4. Kim J, Bae KH, Choi YK, Jeong JY, Park KG, Kim JG, et al.
view of the literature and report of three cases. J Urol 1959;81:

7kael1-9.
10. Goel MC, Agarwal MR, Misra A. Percutaneous drainage of renal

Clinical characteristics for 348 patients with adrenal inci-

Surg 2014. pii: S1878-7886(14)00095-2. [Epub ahead of print]
dentaloma. Endocrinol Metab (Seoul) 2013;28:20-5.
5. Wedmid A, Palese M. Diagnosis and treatment of the adrenal

Paladino NC, et al. Management of adrenal incidentaloma. J Visc
3. Cho YY, Suh S, Joung JY, Jeong H, Je D, Yoo H, et al. Clinical

neoplasms. Cancer 2004;101:1537-44.
7. Foster DG. Adrenal cysts. Review of literature and report of

cyst. Curr Urol Rep 2010;11:44-50.
6. Erickson LA, Lloyd RV, Hartman R, Thompson G. Cystic adrenal

case. Arch Surg 1966;92:131-43.
8. Neri LM, Nance FC. Management of adrenal cysts. Am Surg

1999;65:151-63.
9. Abeshouse GA, Goldstein RB, Abeshouse BS. Adrenal cysts; re-

o

]

=

‘I_

fE

oA o4

#.0) 317}

[)

T

]

Ho

= 2002

(e}

Ll

Alg

AACE/AAES (American Association of Clinical Endo-
crinologists/American Association of Endocrine Surgeons)

A2 Dol w2 FALS-AFe] A2717H cm ool & 4]

(myeololipoma)?] 4% 12 cm 21719 U= =

U2 2ol 7}



234 - Korean ) Endocr Surg 2014;14:228-234

journal.kates.or.kr

11.

12.

13.

14.

15.

16.

hydatid cyst: early results and follow-up. BrJ Urol 1995;75:724-8.
Mohan H, Aggarwal R, Tahlan A, Bawa AS, Ahluwalia M. Giant
adrenal pseudocyst mimicking a malignant lesion. Can ] Surg
2003;46:474.

QingY, Bin X, Jian W, Li G, Linhui W, Bing L, et al. Adrenal gan-
glioneuromas: a 10-year experience in a Chinese population.
Surgery 2010;147:854-60.

Maweja S, Materne R, Detrembleur N, de Leval L, Defechereux
T, Meurisse M, et al. Adrenal ganglioneuroma. A neoplasia to
exclude in patients with adrenal incidentaloma. Acta Chir Belg
2007,107:670-4.

Ersoy E, Ozdogan M, Demirag A, Aktimur R, Kulacoglu H,
Kulagoglu S, et al. Giant adrenal myelolipoma associated with
small bowel leiomyosarcoma: a case report. Turk J Gastroen-
terol 2006;17:126-9.

Hamrahian AH, loachimescu AG, Remer EM, Motta-Ramirez G,
Bogabathina H, Levin HS, et al. Clinical utility of noncontrast
computed tomography attenuation value (hounsfield units) to
differentiate adrenal adenomas/hyperplasias from nonadeno-
mas: Cleveland Clinic experience. J Clin Endocrinol Metab
2005;90:871-7.

Daneshmand S, Quek ML. Adrenal myelolipoma: diagnosis and
management. Urol J 2006;3:71-4.

17.

18.

19.

20.

21

22.

Korets R, Berkenblit R, Ghavamian R. Incidentally discovered
adrenal schwannoma. JSLS 2007;11:113-5.

Sharma SK, Koleski FC, Husain AN, Albala DM, Turk TM.
Retroperitoneal schwannoma mimicking an adrenal lesion.
World ] Urol 2002;20:232-3.

Lau SK, Spagnolo DV, Weiss LM. Schwannoma of the adrenal
gland: report of two cases. Am ] Surg Pathol 2006;30:630-4.
Thompson GB, Grant CS, van Heerden JA, Schlinkert RT, Young
WFEF Jr, Farley DR, et al. Laparoscopic versus open posterior
adrenalectomy: a case-control study of 100 patients. Surgery
1997;122:1132-6.

Zeiger MA, Thompson GB, Duh QY, Hamrahian AH, Angelos P,
Elaraj D, et al; American Association of Clinical Endocrinologists;
American Association of Endocrine Surgeons. The American
Association of Clinical Endocrinologists and American Associa-
tion of Endocrine Surgeons medical guidelines for the manage-
ment of adrenal incidentalomas. Endocr Pract 2009;15 Suppl
1:1-20.

Kasperlik-Za tuska AA, Otto M, Cichocki A, Ros tonowska E,
S fowinska-Srzednicka ], Jeske W, et al. Incidentally discovered
adrenal tumors: a lesson from observation of 1,444 patients.
Horm Metab Res 2008;40:338-41.



