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Primary aldosteronism with an aldosterone-producing adenoma and contralateral adrenal hyper-
plasia: A case report by Hye Won Park', Sang Ah Lee’ ('Jeju National University School of Medicine, Jeju, Republic
of Korea; Department of Endocrinology and Metabolism Jeju National University School of Medicine, Jeju, Republic
of Korea)

Abstract Primary aldosteronism has been found more often among patients with hypertension. Primary
aldosteronism can be caused by an aldosterone-producing adenoma, bilateral adrenal hyperplasia, or rarely by
an adrenal carcinoma. An initial diagnostic test for aldosteronism is a measurement of the plasma renin activity
and aldosterone concentration. For example, up to 20% of patients with hypertension showed increased plasma
aldosterone concentration/renin activity ratio. If surgery is planned, an adrenal vein sampling is necessary for exact
localization. Spironolactone, an aldosterone antagonist, is the drug of choice for patients with an aldosterone-
producing adenoma or hyperplasia. It can control elevated blood pressure in most primary aldosteronism patients.
However, unilateral laparoscopic adrenalectomy is the best treatment for aldosterone-producing adenoma or
asymmetrical aldosterone production in patients with uncontrolled hypertension. Here we report a patient with
primary aldosteronism caused by unilateral adrenal hyperplasia and a contralateral adrenal adenoma who required
as many as five different kinds of antihypertensive medications for controlling elevated blood pressure. The adrenal
adenoma was successfully removed by unilateral adrenalectomy and the blood pressure had been controlled well
after the surgery.
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°‘i]—°"E!:Eﬂi%‘-(primary aldosteronism)< 1954 Conn o)A & (renin)©] JAE 2, YEF (sodium)d AW AF
o] &Y} A28t AZ-EE S (hypokalemia)o] FHHE 3=} o} ZHE (potassium) @] A% HjHo] Z7lEdA nEYT} A
£ A= ARt dAtola B4 2T Hlwste] 1% ZEGTol TAHL? A YAUYELHEZS YE2HE
Bt 228 & Y=AHE (aldosterone) BEA4d< HATHS E8]41% (aldosterone producing adenoma), S84 HZ FA1

H] tf] (idiopathic unilateral adrenal hyperplasm), d=A BAlH]

_,
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2EHESS G AFAY TEY SAFY 5~20%0] o]Eth
I AHA Uk FHZole dAA EdHA £ 4 9, A9
252E (spironolactone)Z AFE-SHH oy ALES

:

2
aRHoR 23T 4 7] R ARLEAGE S e
AR PHOB SENTHe oA ARE MBI FFHL
Holm gtk AT £ et AuETED ol A oF
ARE F 2AEA gt AGY DY BN e
EAHES YOO YRAEE HuliFy G5 B

2 RE I SR A7 ABLS 2rheTA et

G|

ol

59A] EA7F 19 AR n8Y At § oOFE 58§ Fol
Rout 5A @Y FAloe Bt TR 2AHA &
o Wstgith. 7] 163 cm, A5 81.9kg, A& X|4= 30.8kg/
MR, FAT SR oA YT BAE THERAH
ol 4=t H (amlodipine) 10 mg, HEFXHAA| (beta blocker)
ol H]A&Z2Z (bisoprolol) 5 mg, 2T 2%2E 50 mg, ¢HA|
Q" A=8A Z3A (angiotensin receptor blocker, ARB)
0] o}& e} (azilsartan) 40 mg, ©|A|Ql 3O|EZEZZHR
o]o}A}o] E (hydrochlorothiazide) 12.5 mg 57HA] ¢FAIE &
£33 oy Yo Al BY2 168/101 mmHgZE & 0|
ZHE 2] A STk YR A AlgE EAYIEN=E
(plasma renin activity) 2} @=AHE AA 23 4 IS4
T <0.07 ng/mL/hr, ¥=AHE 21.14 ng/dL, =AHE
U H] (aldosterone to renin ratio, ARR) 457 &A= 3o Z+

£ 33mmolLo ALEAE A4S Kol YYYEAEE

Aldosteronism with adenoma and hyperplasia

o] ZES YAHE Fehgct. AHLE LY E
A2 A7) A A4 Aol 9FS F 45
AR YA, MDA, o)weA], 232

=
o
S 9

EYE A4

fo oY ofN

& F9e Astdch WA b G Bl i AvRn
YES 47 Ao| BI 2% F UHA 34K oE Ba 2
s

52 THA QA 4299 10 mg qd, SHAREA| Q] EALRA]
(doxazocin) 8 mg AHE-3F T @42 o]dETH 2F ¢ &4
176/103 mmHg F=H oy o2 F42 it Zwe=2 &
DA = Fojof ey o] 57| el 170 mmHg o4
< Ho|aL QlojA] F7HAQ oA FH2 T 4 Yl
U = 22 FAE AP Y Al EYHASE 5
718Qt 175 mmHg, ©1€718¢ 93 mmHg, WEF 5= 763)/min,
A& 37°C SAHIL UL FHHA}L AollA= W 5,900/
pL, 84 149 g/dL, @4 174,000/pL, &1 4.3 g/dL, o}
AutEAbO| 1= 7] AP 4 (aspartate aminotransferase, AST)
19 TU/L, &ehdoln] = 7] AE & 4 (alanine aminotransaminase,
ALT) 21 IU/L, 8N A4 4 (blood urea nitrogen, BUN) 17.5
mg/dL, 3 o}E]d (creatinine) 0.77 mg/dL, YEE 144 mmol/
L, 25 3.3mmol/L &7 HojA o3| ek 2do] 2 5%
Ut BS Holv] ALEUZo] Sk B&E HolT U
o E5 AFE SS9 (computed tomography, CT) 4ol A]
© 2E8F B 1.5em Fgo] Hola Jijlen dAF FA
ZAA F41% (nodular hyperplasia) 27 0] B ch(Fig. 1). &
XA AZEESS 2| Al AES EFSA
o} Al¥4 Ha} Al (saline loading test)o| A A4 AFE A
A IEAE 0.29 ng/mL/hr, FEAEE 18.36 ng/dL, &
F T A IEAE 0.07 ng/mL/hr, FEAHE 16.11 ng/dL
(Table 1) Ho| A g4 Kol & =AHE Sng/dL o|5t=

Figure 1. Abdominal CT on 1.5 cm size adenoma in adrenal gland and nodular thickening in left adrenal gland. Blue arrow: Rt. Adrenal adeno-

ma, Red arrow: Lt. Adrenal nodular thickening.

61


https://wcms.jejunu.ac.kr/medsci/index.jsp

The Journal of Medicine and Life Science

=
(v}
n
©
(7]
£
~
ol
=
¥
o
=
c
=,
()
-
“
£
5}
2
=
@
Q.
=
£
=

uHa| 2, 0fAfof

Table 1. Results of saline loading test

Table 3. Results of bilateral adrenal vein sampling

Before After
Renin (ng/mL/hr) 0.29 0.07
Aldosterone (ng/dL) 18.36 16.11

Table 2. Results of captopril challenge test

Before After
Renin (ng/mL/hr) <0.07 <0.07
Aldosterone (ng/dL) 34.1 14.05

A pobr] AAEAEZOR FNT 4 97, 2
Al gst HEZY =LA AL (captopril challenge test)ol A= &
A IS = <0.07 ng/mL/hr, TE2HE 34.1 ng/dL, HEZ
4 o] 3 AU E<0.07 ng/mL/hr, TEAHE 14.05
ng/dL (Table 2)2 LE=LE|E0] AAHA] Fo2H A3t
EAHESOE AT o itk ERAAGSE G0N
2 FA Fgo] WHEEUL, BHHE AEAYRAZASTE
o]aL 7] wZel HRHo=E AR 2Hdfof ATt o]
Fl9] AL ATZEUES 0med BTl BT
+57] Aol 150 mmHg o= 2] @3k el
ozo] W 242 Sloh FHS Wol F= £ 42 A
A% 4 oW &2 AAior ek Bekch nehy 2
A1 W2 E (adrenal vein sampling)7FA] ASIH Tt FH A4
A&E AHAFA A (inferior vena cava, IVC)O|A ZE|&
(cortisol) 17 ug/dL, FEAE|E 57.22 ng/dL, $-= Ao
A 2% 650 ug/dL, ¥=AHE 20,756 ng/dL (2008] 34,
& Aol A FE|LE 600 pg/dL, TE2HE 1,761.90 ng/
dL (1004} 3]4) =25 H3ct. st} FE& 5=71 3
ojolA RARW HEL ¥ =T HHsHA o|FolFth
A 4 UGt L EXR RAIEH oA Y] d=AEE/ZE
H] (aldosterone/cortisol ratio) 31.93, 9% H A wWo) A <]
Y=2HE/FEE Hl= 29301301 et 57 259 H
AW ) d=AEE/FEE HE9] 10892 S A &5
FAFGNA dELEEo] Bt Wol 2HjES & & At
(Table 3). T2} FE3| & AR A& FAloA Y d=2H
E A Ao s S te A9d] w2 o= &Y
He 2gS 2ol ISl

718 FA FFol tiet v g A= o] AyPstH e
™ 1 mg o7t GAMHERE JAH AL (overnight dexamethasone

mr M=
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Aldosterone  Cortisol  Normalized  Rt/Lt normalized
(ng/dL) (ug/dL) aldosetone aldosterone
Rt 20756 650 3193 10.86
Lt 1761.9 600 2.94
vC 57.22 17 337

Rt, right adrenal vein; Lt, left adrenal vein; IVC, inferior vena cava.

suppression test)o| A ZE|& 0.9 pg/dLE ZAFEQ A
< Bgom 289 megd =y FAAE BaHoR
A2F 4% WA 4= A

= Y A SRE FES EUdxdo]l & HA| ¢
A7) ol g 7P ol Yo LEF FAIFYE AlA
7|12 AR5, L8R RAEAIE At o= & &
AL QoA 9] EHSH= 254 143/76 mmHg, 454 137/81
mmHg, 627 131/75 mmHg, 1057 118/69 mmHg7}] 8%
o] A=t E¢o] TAH | wet ofAle Aol o,
473 & 202528 75mg, F2YH 10 mg, 2H4AE 40 mg,
Sto|EgZ R ERolOLRO|E 125 mgE AFSHAUL, 657 &
H25dES 50mgo 2 7Aste] G2 Folth
SHARE A= AN EZEHES A FOE AF FAY 4
A% Skl A 3] S=AHE FYEHE A
FE FA AAleEts AR E AR 3
A9z SEs 2EH Q7] 2ol oFAl fAIst
A BIE AARZ|Z S SR OFAlE Wl £o]A
EoFGAIT EohS AAHAE 2EEHE A dis) =

sheaet.
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Foll gk 7ol FaAlETt. sHA Tk ofof gt HEkdt At
Mol Qla, ot Bz Jeyoz g 7hx] HAE & 0
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2
HAES FAFAS BE KD 93, $A A
AA A SEAEE 537 225 BAGWOA 20,756 ng/
dL, 92 RAYUGA 1761 90 ng/dL FHS BofH U2 =
5 Athgko] wol AElo] 93 222 AW A 2004
5492 1 20756 ng/dLE At T gol ArEe] 9]
gich. TELR B | B v]go] 3~4 o4 FoPH 93
BAAAE AT 4 QT Tk o] FAY A p4 @
2% BAL AARAG FORE IZ BAFAZOR A
A7) 2EUES o] gdte] A4He BYEAL ok T 71
Aol e ETha AT of FAXNY HHABT FAFA
32 BAG AT G A9t S5 gon, yre @
$4lo] The) Hul7t 9IS A9

SO A GEAEE $27h W] gl B
A WA ZYEE 397 grh o) BAY 9L BB R
AAR Fell= A Bl Folx FRI, thit wlse
o oAz Bere ol AT Yt oA e 2
19 wilE B0 g YEATE Bulh A7) gt
JES AR F RAE QEAE AR Btk 4
Ao w3 gol Zolx £ Ao Az TdE B
ko A BUS HAT 4 Yrhe AL AHA oS0
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Aldosteronism with adenoma and hyperplasia

™
N,
)
offl
r—?_’
ek
0
2
e}
<t
-N
1o
HN
flo
H
v
i)
ot
o,
i}
fo
ok
>,

REFERENCES

. Fagugli RM, Taglioni C. Changes in the perceived epidemiology

of primary hyperaldosteronism. Int J Hypertens 2011;2011.

. Melby JC. Diagnosis and treatment of primary aldosteronism and

isolated hypoaldosteronism. Clin Endocrinol Metab 1985;14:977-95.

. Sutherland D, Ruse J, Laidlaw J. Hypertension, increased aldoste-

rone secretion and low plasma renin activity relieved by dexameth-
asone. CMAJ 1966;95:1109.

. Geller DS, Zhang J, Wisgerhof MV, Shackleton C, Kashgarian M,

Lifton RP. A novel form of human mendelian hypertension featur-
ing nonglucocorticoid-remediable aldosteronism. J Clinical Endo-
crinol Metab 2008;93:3117-23.

. LIfton RP, Dluhy RG, Powers M, Rich GM, Cook S, Ulick S, et

al. A chimaeric 11p-hydroxylase/aldosterone synthase gene causes
glucocorticoid-remediable aldosteronism and human hypertension.
Nature 1992;355:262-5.

. Funder JW, Carey RM, Fardella C, Gomez-Sanchez CE, Mantero

F, Stowasser M, et al. Case detection, diagnosis, and treatment of
patients with primary aldosteronism: an endocrine society clinical
practice guideline. J Clinical Endocrinol Metab 2008;93:3266-81.

.Melby JC, Spark RF, Dale SL, Egdahl RH, Kahn PC. Diagnosis

and localization of aldosterone-producing adenomas by adre-
nal-vein catheterization. N Engl J Med 1967;277:1050-6.

. Phillips JL, Walther MM, Pezzullo JC, Rayford W, Choyke PL,

Berman AA, et al. Predictive value of preoperative tests in discrim-
inating bilateral adrenal hyperplasia from an aldosterone-producing
adrenal adenoma. J Clinical Endocrinol Metab 2000;85:4526-33.

63


https://wcms.jejunu.ac.kr/medsci/index.jsp

