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Two Case of Primary Aldosteronism Induced by Aldosterone Producing Adrenal

Adenoma in a Family

Young Rock Jang, Sei Hyun Kim, Young Sil Eom, Ki Young Lee

Division of Endocrinology and Metabolism, Gachon University Gil Medical Center, Incheon, Korea

Primary aldosteronism, is defined as a group of disorders characterized by the excess of aldosteron, with suppressed rennin activity,
resulting in hypertension and hypokalemia. In most cases, primary aldosteronism is sporadic due to a unilateral adrenal adenoma
or bilateral adrenal hyperplasia. Familial hyperaldosteronism is a rare cause of primary aldosteronism and its prevalence has not
been established well. We describe two cases of primary aldosteronism in a family involving a sister and brother due to an aldoste-
rone producing adenoma in the left adrenal gland. Their hypokalemia and hypertension were cured by complete resection of the
adrenal adenoma. Genetic analyses could not be done because of patients’ rejection. (Endocrinol Metab 27:329-333, 2012)
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Table 1. The result of renin stimulation test in case 1 and 2

0min 2hr
Renin activity (ng/mL/hr)*
Case 1 0.01 0.01
Case 2 0.05 017
Aldosteron (pg/mL)"
Case 1 372 214
Case 2 648.8 482

*Renin reference range: supine, 0.15-2.33 pg/mL; erect, 1.31-3.95 pg/mL;
'Aldosteron reference range: supine, 10.00-160.00 pg/mL; erect, 40.00-310.00
pg/mL.

Fig. 1. Computed tomography (CT) finding in case 1 and 2. (A) Case 1. An enhanced mass measured 1.5 cm in left adrenal gland. (B) Case 2. A nodular mass mea-
sured about 1 cm in medial rim of left adrenal gland.
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Fig. 2. Histology of adrenal adenoma in case 1 and 2. (A) The cells form sheets and nests exhibit uniform nuclei and clear cytoplasm due to their high lipid content
(H&E stain, X 200). (B) The cells arrange in nests and groups and have abundant lipid vacuoles (H&E stain, x 200).

B 3 o 274 3 siglon, 4 67 ¢ FY2 120/70
mmHg, YEF 143 mEq/L, Z& 4.3 mEq/LO 2 FA]E] o] o]& oF
= A& glo] ol 4 3 Foltk

2,342

Ry 071, 344, EAF

FA: 2] 2ot

st el 19 1 A7) Lol B8 B3 2 A=) 8l
2ro) 2] Salod Ahe) ol wHEslot, W) Talel 9 A
8% 27 o] QI o el WEsto] Jistel AAE Bl
H3kel 0lg 2HA] B519ick o]3. spironolactone} ZHEA|
A7 Bofitonln oo 24 aleld 5 549 AT 2l
lehApusto] U lstsich 47 oF o] Foli Etel At
7] 2jolzke] 2AHe QAT stk

oA 7d A v BY hH Zleial
ATk

O[8&™ AZ: 3A}= spironolactoned} ZHEA NS Fof
Qlom e Ao &3k 130/80 mmHg, Wk 84Q YR
189/, Al 365°CAHL 242 Rl on F45, F5
94 A2} Sol o] giglom, A9 Ay 2oy

<O o 24 JIgictk

7*A} A HAF Aol A FA2 139 g/dL, FutE e
E 415%, 98+ 7,050/mm’, 4T 282,000/mm*o| it} AYstett]
A A @A YEE 144 mEq/L, ZF 3.8 mEq/L, @5 8434
13.2 mg/dL, Z#loFeE]d 1.0 mg/dL, & ©hl 6.2 g/dL, 2541 39 g/
dL, AST 19 TU/L, ALT 31 IU/L, ALP 136 TU/L, Z+5 9.1 mg/dL, ¢l
39 mg/dL, TSH 1.56 plU/mLo|ic W Al S8 E 7hAq A At
pH 7.35, pCO; 43 mmHg, pO, 88 mmHg, HCO;™ 23.7 mmol/L, At
4 23 96%Tk AR Tl O, T O, AuEHARIA

Z| Al

oft
v
v

i 19

:
T

)
o my
=

=>é

A

Of
-

lamivudine& Fofdk

=

O

JHI ot oly
4z >

1} 2ol

http://dx.doi.org/10.3803/EnM.2012.27.4.329

WS T 0-1/HPFELOM, 7]4 B4 ]y S5l 054 ng/ml/hr, AT
2HE FEE 616.05 pg/mLo|Qith A A=A B tigh
AHHAEA A3 @4 S 28 2/Ed HIE-2 20 ng/dL per
ng/mL/hr ©]4}o] AT} (Table 1).

MRS AZ dhalmt A eholol Uk 2t stk

HIAMM A S5 UM AALS AAfol9lon HE HALS =
ol A = K Alo] &F 1.0 cm H7]9] AA7} Bt
9] FEo] BYrh(Fig. 1B). -5 419 279} mefe 4

HE 3 B3k 4 IS FOR A
spironolactone& F0] Fo|ojA ZulE =
Howl +42 HFHO R AWESID PHEE gon 44
Helads FALEAAFItHFig. 2B). & F 794 9
110/70 mmHg2 & QFYE| o, UYEF 140 mEq/L, ZF 4.3
mEq/L.0H, FUE TEAgAbo A tiAY ddhelse HolA| ¢
Stk B of e RORS 1] QT Helelgiont o) 21 B
22 2] A9l AP S E I

=k
=

i

AW DAL= A EFS FAIAA| X]ﬂi"ﬂ’ﬂ i L =EH0|
To] T A 9 B R Y] QHA- Y AHE 0] 34
Eo]7] 7]Ho] ozt 4 #ld S= Xiol' A ALEFES 189
< op7|she Hgholr) A2 Y 1A= AE|EF0] Hard B
AA| aEY Ao 20% HErF YA A= AEHES O 7|90
= Qltkal B A1EQY, 1994 Gordon S{31& &9} Sa|Yof ©

29 B4 % DT A EZ0 2 AHEAY /540 £E B
So] 12%0] ol 2k ¥ ek ol Lim S} 125%0] nHe
82} % 1ddoo] o2 1899) BRtoA o AE| R/ ulgol

710 Q= Hatskl o] 2| ogEof Bussolengo A| %ol A]

http://www.enm-kes.org



332

AJRYE ARl A= 1462789 St T 5 324%001 4 S|
E/8d vlEo] 7|EA e F7Elte AaE Rash|E skl
tHsl.

Seuetoll = ok nEY B & i uUTE AEHESO]
ApAHE o] Hard vk glok 200299] Kwon S0l
g AU AHES SAF dooflof| A1) nEY FEFO W At

Q175 YHESIGLL, 20049 Cho ST QM TAE 2H 2% 12
o] Al 9 FARA, A& B ol Fo] gt ATE ulmalgl,
o £ A7} HliA] e S BAgH o] St

o] T AIE 7H54 IYELHES S Y

AL A7 Q)
7HE DA AHES AR =2 offl volof HhAlsh Bl
4 Ao Holal HEEE APYe] o]=A st dgho|n A
FESS oA drHo-11]. FAE A=828S 245k
CYPI1B1 5-7%}of| = AHE A d Ax(aldosterone synthase)
AR CYPI1B2 A7 5 oE o] Hhfst= fdgte = o]
A= 7H5Eo] Sl St A A 5 ol =t T ds st
o] FAAHEAS sto] Aed 4= Qli= AgkolrH11-14]. ol A=
20104 Lee S{8l0] FHA ZE|Fo| = AA| AR} chimeric CYP11B1/
CYP11B2 5725 w#sto] ANy 7H5A4d U= AE 255 AT
SF 217} gk o7 qlek

Wb 715 TR A2 S A2 AP, s o R oy
A moke AE|2 0] AEAel A P ek, $87 el
o] ofa] BalAlA] Shgkort @ 2 Edlelole] R A G
oAl A28} chromosome 7p222] 1G-S BolFlom9] T2
e AEH Ao} 7|9} o]EE]ote} o)zt 7oA = o] -
A AyllAle] e Holdi 1317} sicHs)

220 Geller $2lo] .1 7)29] 19 9 237} 24, A5p
X BAo] th2 A2e o] A3d 1A Mok A EZGH.
o] M Egck AR of Lolol WAlshe] we 2]
S7h oS 51 mESte] Alsh HA 47]EARE §3ksto] spirono-
lactone, amilorideo|| %= ¢} Z&o] %] =

A DY AHESY X' ke AW SRk 8 A
= A TS olghEat o] 2 QIjk APY
Itk A TUEAEEFO OF 30-60%F AFA]
ojuf BFA O R Qg NUEAHEFE] T

217 AR HAF 4 ek et o

ey

(kR
A

l..

A
N
>
o

ox o O N
Ir
ne
A
o2,
r

il

o
=
Koo
g

il

=27
rlr
vl
N\

o ;15 -{E v
w > F
b

-
2
h=
olN
1
ro,
<t
i
1
[>
il
rh
o\
10
o,
Ho
—Hz
2
i)
2
it
o
o

http://www.enm-kes.org

Jang YR, et al.

lo

fllo

Wo 24 A} RARAERES) 7 2RO AT T
sl Hele o oFE A=t Adsirar g 4= qlrHiol
AAEo] At deflxs, dEAHE/A BlEHARIA BE
20 ng/dL per ng/mL/hr 04} E91%|%] 01 H]E saline loading test
5 RIS ARNA oA B SR AEHE FE7F 250 pg/
mL o4O = BRIE| 1 qlof, 7} At glo] A U= AHE
o g dstalomn], 719 2A1RF o] % ARk U= A2/
H& A F 25 30 ng/dL per ng/mL/hr AL 2 ATz AE| 2 Ea]
&S ARtk & 4= QloHig) GAREA L AdEkR] Eakel
O g 7k W ool Al sk, AU AE RS0 = ZTst
$4 oz AR7L E A, 714 9 AT WA 9, o
s A2 7HEA Y= AHESS WA
o] Aol F2 BANEE] Fel2 waetel 4

FAATO| L2 FF 155 that A

= 4
50 o ot

s M
=
v
2

2 Ho [0 ofN Ho
)
o2
lo

r

AT )

)
£

oN o
[e]
o g
e
o ol i
o
Hor

A& o

=2

2
>

[e)
FALF oot AP DAdEAHES S WS, EEAR
7HEA DL AH SO AU} Ao s dopEgith o34
Rk 7H &3t FEi R Y IUEAHESS B 4 QAR
7IEA ILELEH TS B2 e vF 7S 1=
H250] BRIEAIE FAAIRE 3 7H5 UleflA et FAAE
Ofgt nd e AH S0l HiRt S-S I 10f Harst= upoleh
oz

1. Young WF Jr: Primary aldosteronism: a common and curable form of hy-
pertension. Cardiol Rev 7:207-214, 1999

2. Geller DS, Zhang ], Wisgerhof MV, Shackleton C, Kashgarian M, Lifton
RP: A novel form of human mendelian hypertension featuring nongluco-
corticoid-remediable aldosteronism. J Clin Endocrinol Metab 93:3117-
3123, 2008

http://dx.doi.org/10.3803/EnM.2012.27.4.329



Two Cases of Primary Aldosteronism in a Family

(o8]

. Gordon RD, Stowasser M, Tunny TJ, Klemm SA, Rutherford JC: High

incidence of primary aldosteronism in 199 patients referred with hyperten-

sion. Clin Exp Pharmacol Physiol 21:315-318, 1994

Lim PO, Rodgers P, Cardale K, Watson AD, MacDonald TM: Potentially

high prevalence of primary aldosteronism in a primary-care population.

TLancet 353:40, 1999

. Olivieri O, Ciacciarelli A, Signorelli D, Pizzolo E, Guarini P, Pavan C, Cot-
gnati A, Falcone S, Corrocher R, Micchi A, Cressoni C, Blengio G: Aldo-
sterone to Renin ratio in a primary care setting: the Bussolengo study. J
Clin Endocrinol Metab 89:4221-4226, 2004

6. Kwon SH, Cho YM, Park HK, Park DJ, Shin CS, Park KS, Kim SY, Cho
BY, Lee HK: Hypertensive complications in patients with primary aldo-
steronism. ] Korean Soc Endocrinol 17:95-103, 2002

. Cho SC, Park YS, Park HG, Lee SH, Kim SG, Choi WH, Ahn YH, Jung

PJ, Kim TW: A clinical observation on twelve cases of primary aldosteron-

ism. J Korean Soc Endocrinol 19:194-202, 2004

Lee IS, Kim SY, Jang HW, Kim MK, Lee JH, Lee YH, Jo YS: Genetic

analyses of the chimeric CYP11B1/CYP11B2 gene in a Korean family with

glucocorticoid-remediable aldosteronism. J Korean Med Sci 25:1379-1383,

2010

9. Rich GM, Ulick S, Cook S, Wang JZ, Lifton RP, Dluhy RG: Glucocorti-

coid-remediable aldosteronism in a large kindred: clinical spectrum and

b

N

~

®©

diagnosis using a characteristic biochemical phenotype. Ann Intern Med
116:813-820, 1992

10. Litchfield WR, Anderson BE, Weiss R], Lifton RP, Dluhy RG: Intracrani-
al aneurysm and hemorrhagic stroke in glucocorticoid-remediable aldoste-
ronism. Hypertension 31(1 Pt 2):445-450, 1998

11. Mulatero P: A new form of hereditary primary aldosteronism: familial hy-

—_

http://dx.doi.org/10.3803/EnM.2012.27.4.329

333

peraldosteronism type III. J Clin Endocrinol Metab 93:2972-2974, 2008
12. Stowasser M, Huggard PR, Rossetti TR, Bachmann AW, Gordon RD:
Biochemical evidence of aldosterone overproduction and abnormal regula-
tion in normotensive individuals with familial hyperaldosteronism type I.
J Clin Endocrinol Metab 84:4031-4036, 1999
. Stowasser M, Bachmann AW, Huggard PR, Rossetti TR, Gordon RD:
Severity of hypertension in familial hyperaldosteronism type I: relationship

1

(SN

to gender and degtee of biochemical disturbance. J Clin Endocrinol Metab
85:2160-2166, 2000

14. Stowasser M, Bachmann AW, Huggard PR, Rossetti TR, Gordon RD:
Treatment of familial hyperaldosteronism type I: only partial suppression
of adrenocorticotropin required to correct hypertension. J Clin Endocrinol
Metab 85:3313-3318, 2000

15. Sukor N, Mulatero P, Gordon RD, So A, Duffy D, Bertello C, Kelemen L,
Jeske Y, Veglio F, Stowasser M: Further evidence for linkage of familial hy-
peraldosteronism type II at chromosome 7p22 in Italian as well as Austra-
lian and South American families. ] Hypertens 26:1577-1582, 2008

16. Funder JW, Carey RM, Fardella C, Gomez-Sanchez CE, Mantero E, Sto-
wasser M, Young WF Jr, Montori VM; Endocrine Society: Case detection,
diagnosis, and treatment of patients with primary aldosteronism: an endo-
crine society clinical practice guideline. J Clin Endocrinol Metab 93:3266-
3281, 2008

17. Nanba K, Tamanaha T, Nakao K, Kawashima ST, Usui T, Tagami T, Okuno
H, Shimatsu A, Suzuki T, Naruse M: Confirmatory testing in primary al-
dosteronism. J Clin Endocrinol Metab 97:1688-1694, 2012

18. Weinberger MH, Fineberg NS: The diagnosis of primary aldosteronism
and separation of two major subtypes. Arch Intern Med 153:2125-2129,
1993

http://www.enm-kes.org



