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FIVE CASES OF PRIMARY ALDOSTERONISM:
A COMPARATIVE STUDY ON DIAGNOSIS
FOR LOCALIZATION OF ADRENAL TUMOR
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Five cases of primary aldosteronism are reported, and several techniques to localize the tumor
were evaluated.

On computed tomography which is a noninvasive technique, low density areas were identified
in all cases, and definite adenomas were clearly detected in three of five cases. Adrenal scintigraphy
with 1311-19-iodocholesterol is another noninvasive technique that showed unilaterally increased up-
take in two cases. Dexamethasone inhibits the uptake of labeled cholesterol by hyperplastic or nor-
mal glands but does not interfere with the uptake by an adenoma. Using this technique, it was
possible to lateralize additionally the tumor in one case. Adrenal venography which is an invasive
technique that showed a circular deformity with tumor depicted the fumor in only one case. However,
the venous effluent was sampled simultaneously from both glands and the plasma aldosterone con-
centration in each sample assayed. An increase in aldosterone concentration on only one side lo-
calizes the aldosterone producing adenoma to that side. The method was highly ‘accurate, and
provided the correct diagnosis preoperatively in all cases.

Being a noninvasive technique, computed tomography and adrenal scintigraphy should be un-
dertaken initially, and venography coupled with measurements of aldosterone concentrations in the
left and right adrenal venous effluent could be a definitive procedure before surgery.

Key words: Primary aldosteronism, Tumor location diagnosis, CT
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Table 1. Clinical profiles (5 cases).
Case Ao Sox Chiof Blood Blood Urine
Nao. g complaint Pressure .  Aldosterone Renin Cortisol 170HCS 17KS
(mmHE) (mEq/) (pg/ml) (ng/mi/hr}y (ug/dl) (mg/day) (mg/dey)
1 43 3 Headache 180120 2.6 589 4.8 14.4 8.5 7.1
Hypertension
2 "
? Extremites’ numbness 184114 2.3 678 0.2 9.4 3.2 2.5
3 63 ¢ Hypertension 1807110 2.1 370 0.1 6.9 — —
4 &4 3 Headache 2307120 2.5 260 0.2 - 3.7 3.5
5 50 % Hypertension 1807100 1.9 500 0.3 9.4 -_ —
10.9~62.7 31.6~8.7 32.0~7.8
N | ~ 2
ormal range 3.5~5.0 52, 1~175.1 0.56~2.0 3.7~13.0 Q1E~68 91.5~66
Table 2. Localization of Adrenal tumors (5 cases).
C Radi i Venous Sampling %
8se cT adn(;nuclldo Venogram Operation
e can ®©®@® 00 ® @
Bilateral uptak - i
1 otoral upteke 8 esa  aee  z7mo  -redrenocortioal | o drenaloctomy
(L=R) adenoma
Bilateral uptak - i
2  suspicious flataral uptake + 704 945 738 737 3200 Lt-adrenocorticel Lt-adrenalectomy
(L>R) adenome
Bi | ki g i
3 ilotoral uptake 250 260 190 260 200 1e0  earenocortioal g o irenelectomy

(R>L)

Bilateral uptake

adenoma

680 100 Lt-adrenocortical

4  suspicious (L=R) - 220 200 200 200 1% 420 adenoma L t-adrenalectomy
Bilateral uptake Rt-adrenocortical
5 + @0 - 410 270 430 380 390 800 adenoma Rt-adenalectomy
(note ; + : positive, — : negative) ¥ Venos Sampling Sites.
Rt-adrenal ® Lt-adrenal 1E B
grand 3
grand BB NLY., 435, Bt
X i - BUH
ML - 19821026 A
RIRHEE : Bl _& T &gl
® BEAERE : BRI TFMT, 17

Inf. Vena. Cava.
Fig. 1. #IR» 5 — 7 A X 5 HmEtHL
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BEIRL b 4 EEHIR 5 EEHIRESR
W6 KEIBEIR 7 AR

b5, LT, FhFRCOWCTRBERETS.

BURIE : 10650, R, BUd Y, BEECTRME
HIER NS, 19824 2 AEORBC TREE, S
IOMEK MFER IR E N, EEAY T T, 1982F
WHRE X ) OBATURTE. BERETALFAT R
VEEM BRI, B AR TAR.

ABZIEBUE ¢tk 58kg, (AR EE, MmA 180/
120 mmHg, £ FEHCRELOFAHEXRDS. ®
PHEEOEEBH DL, THEUINCERFEMAT R R
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Ad T, BHIRIE & 2205, 19834F 3 F 28 FI 4z & ke T 1o /el B 4
ABEG—He et it et L, M e K BRETHETF, LI IERR B VOB CREIGC PRI

26mEq/l, 74 F % F5a v 589 pg/ml, L = vifitk ot L, JCEIPR O BRITA iR, JEER L7

48 ng/ml/hr, =2 L F v — L 14,4 pg/dl, T DALY T JHBT I - adrenal cortical adenoma.

L. R4 17 OHCS 9.5 mg/day, 17KS 7.1 mg/ Wsrtn © FEBRIFC Rtz 160 H BT BER

day, VMA [&4L, 0%, @i 130/90 mmHg, K 45mEq/l, 74 F AT
KUB, IVP ; Bt ize L. = v 48 pg/ml, v =v 2.0ng/mljhr, 21 F V-

CT ; g i i £ 2 cm 2 o low density
mass i8» % (Fig. 2).
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Hilik» 7 — 7 Ak Fig 1 o BRI S6L C o kS
Fix Table 2 ks hThHote.

=72ty 40mg/day, FY 7w A FT L+ 4
mg/day, A€ /w3 s v 100mg/day ¥ X O' L-
7 A5 F K 1,800 mg/day o NIk T 150
/90 mmHg, K 34 mEq/l & E%1{k. LIk X b EEl

Fig. 4. 012 o ERIB#HIRER. FENL circular
sign & 7R7.

Fig. 2. fEGI 1 o CT 4§, RELLEEIE low

density mass.
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Fig. 3. fEfI2 0BT~ v 5. EfoFH AR
X O #BEKTHER L7 hot spot 7R, Fig. 6. fEGI 4 ©BIFMREOREL MG = )mr B,
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10.9 pg/dl, LEHILLI.

EP 2 - T.Y., 5Lk &

X3 B, Mk LOhE

2 : 198345 A 13H

RERE e _&c &l

BEAEME : 205%, 2 3 FIEIRACIEIRP B, FTY)
BA, 328%Mh%

BRIE « REBHEC CIEBEPLBMELXEH I
Tuwie. 40BE X b, U LOHh T, MR
FeEhwiEETholc. FRCTEKME Sk
R I B PIRBERC X ) —RIEL it
19824 12 B EDME LF Do, FEEBM TR
#Z2, ERETAFAT R VENML Sbh, &R
Lirs.

BB : #1528 cm, 4 51.5kg, %51
MIZBI#C T II/VI o systolic murmur BEH, 7
BReH LT FHE, BREHEED . @E
184/114 mmHg, ZDBREEED I

AR —RRE : MK —RRERD T, mkay
K23 mEq/l, 7V FA¥ v v 678pg/ml, v=viE
# 02ng/ml/hr, (IPLT >~y 7 AAHET L F AT
V810, L=v0.3) aAFy—AER R 17
OHCS, 17KS E%.

KUB, IVP BFEFREL
CT ; £% E#iz low density arca 8 5 % tumor
LEETET.

BBy vy MllEED D, EHZEDR (Fig. 3).

HiREY ; CRIFBRCIRO MEETERDY,
20x1.8cm o EEEH KRB Xhic (Fig 4).

By 7 — 7 vl 5 EG 1 & RRIRAL T RIE Lok
Bix Table 2 B ThHTC.

=272y 40mgfday, A ¥/ rZ 7 }+ v 100
mg/day X L-7 A5 ¥ v &K 1,800 mg/day
BERTmAE 130/90 mmHg, K 4.6 mEq/l & 8f3E.
PlEX b EEIBIRIE S BHT L, 19834 5 A23A£EIE
FRMTIETT, EO 1 & ARRENCE L.

JREFTR ¢ adrenal cortical adenoma

R : MEOR T ML E Licritke3a A
iRGRB . R BERE, I FE 130~180/80~110 mmHg
LEF LA, K38mEq/l, 74 ¥ A5 w v 150 pg/
ml, v =v L7ng/ml/br LIEHILLT:.

fEHI 3 : T.T., 63%, ik

X5 BmE

2 1 19834E11 24 H

KIKEE : Bt RECL7RL

BEAERE : 585% PRI T RN &304T, LR

RIRAINRA. 625, PEMEIESS T TUR-Be (45})

BUREE « 1060, R THELEREIh, BEX
MEABALG. 19834EBEMIEE W CUBI AR X v B IE
B, ERMFETH - fcicsd, HABKTYHEAR
Lish.

ABERSEUE : B3 149 cm, mfFE 180/110 mmHg,
#IE 53 kg, M FRROFHED H. LOMBEF
RBILL.

AR — A MR— R ERD T, mKELE
K 21mEq/l, 74 F 25 rv 370pg/ml, v=vig
#: 0.1 ng/ml/br, =215 — 1 6.9 pg/dl BIET.

KUB, IVP: E¥EFRKL

CT: A8 LEmPIAc low density mass

BB v WERD D, EEERL, FEHa
%V v 2mg/day, 3 HEESHER, £/l 0% £HA
&,

HIREE « CABNRRCRERD L. HEIEH
WR&ER L.

WIRA 7 — 7 A8k FEH 1 & RBRALCHIE LicisR
13, Table 2 DEEHTH-K.

7wr4 i [ 80mg/day, A/ r3F /7 v 75mg/
day, % X0 L-7 225 ¥ vz K 1,800 mg/day ic
CTIFE140/90, K 3.6 mEq/l EEH{L. HlEXviE
FIBIRE & 20 L 1e 2, B 2HEE LBk 1.
1983%£ 4 A 9 B EEEIEH GG, EEROCFHL T
V, HEIEREE RO 5 2, HERHTRET.

REFR : ARIBPREFIRHTH5KEAD tu-
mor mass » », LI HELEL 2Lk (Fig. 5).
adrenal cortical adenoma (Fig. 6).

T EEER : MBI EARIFCI6H BB T, Bt
K, IMFE 110/70 mmHg, K 4.5mEq/l, 7A FXF
v v 27pg/ml CH -t

FEBI4 * Y.K., 545%, Bk

FEFF : T

¥ 198552 A 8 H

RIEHE : e ~_&¥ Ll

PR © 30%%, RhREs

BUFEE < 1975 & Y RMEHERH S h, ERCTRE
BEFT WA, 198448128 3 H W, RUBEED
h, FEZZ. ME 230/120 mmHg, ik <1}
EETFT LT, 1285 BERBEAR. ¥ CT
TAMMES KA iR D, 128 8 B Ubehstfliz
b2, FREFHRERDT. VAG, CAG oR, F
Tl E BB i, 19854 1 ASmE, K
MIFE% 3B Bt ABE~IERL. FEED 5 X FRMET7 v
FAF R VEEZN, 2 AI9BFEREMNTYURAR L
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ABBELE « & 158 cm, {FHE 50.5 kg, M 230
/120 mmHg, %ol REFTRAD L.

AR —ie R - MIE—WER. mKELE K 2.5
mEq/l, 7A FAFr v 260pg/ml, v=viEhk 0.2
ng/ml/hr, g 170HCS, 17KS EF.

KUB, IVP: BREFRML.

CT: £B LA small low density tumor
BB,

Bl v mAEEL, £RZERL.

BIREY - WHEIEHIRE SREFRALRT.

BIRH 7 — 7 A8k IER 1 & FEACRIE LR
1%, Table 2 D¢:XHTH-To.

=7 2o ¥y 40mg/day, # F AL F —-s 750 mg/
day, 7 w75 7 v — A 30 mg/day, 7 v =
o v 0.225 mg/day, #HEES 7 V>~ v 20 mg/day, &
IO Ly U v & 1,800 mg/day #51C T M 152/
80 mmHg, K 3.5mEq/l k.

DEXvERIBRELZESh, 1985F4A1BE
RIENEF RER AT AT

JREFTR : adrenal cortical adenoma

HARRED * MRO MEETIZCLTRT, 3BEREL
D MMFELE 140~180/90~110 mmHg ThH ot i dd 7
#7—1+ 3T, t3vF—1 3T ORA%RfTo7. L
H UREF R Clii#K{E 3.6 mEq/l, v=v 03ng
[ml/hr, 7L ¥ A5 r v 56pg/ml LIEF{LLI:.

FEB 5 : S.F., 50%%, ik

st -1l

22 1 198741 23R

REKE : Fpt & &L

SEAEHE ¢ 19864E5 A, SbEOAFRZE

BUREE : 19804 X v TR CRIMETRR S W EH
ZIRA LT o 1986 LI BEE T UBRABIA
Bt, PTCA kT, BRIFLLDH, BMLE,
EKIMERD D, REET VAT AENRL
Bebh, EREins.

ABEREREE : &R 148.7 cm, 4T 50 kg, fufE 170
/90 mmHg Z DR FERD L.

ABER—RE - MK RE e L. Mg
K 19mEq/l, 72 ¥ AFr v 500 pg/ml, v=yiE
#E 0.3 ng/ml/br, 25 V' —n 94 pg/dl F bR
Tl

KUB, IVP: ¥Rk L

CT: FF LD slice & low density © tumor
mass B 5.

B> v  WAERD v, HRoEEX

4% 19884

BIREY : WHBIBBIRC » 7 — 7 VIBATTETD
ot [EREEEhe 5 RBED T

WlR» 7 — 7 Ak ¢ Fig. 1 oRRMEEL T ORMER
Bk Table 2 ot FhCTholc

=7 2YEY 40mg/day 2 ¢ 7 = F 7 b v 100
mg/day, L-7 235 ¥ v@K 1,800 mg/day, 1 ¥ ¥
AE Fov v b L=} 20mg/day, & TIE 150/80
mmHg, K 34mEq/l t@EEHELLEELDY, &
BIBREC X B ERET v ¥ AT r VEELBET. 1987
%9 A 20, £FHREBTeABNEHERAET. LER
Frh BB TR SERECEL, AR
REYFER, FRL..

JREFTE : adrenal cortical adenoma

HEEE : BARFC, BEFLLERET, 5H
HX b 120~130/70~90 mmHg Z&ZEL, 13H B
BEST. BBERy, MmFE 120/70 mmHg, K 4.6 mEq/l,
7AFAFay 110pg/ml LEFEL L. v=vD
Z 5.5ng/ml/hr > —BEHNCEEERR L.

% Z

FRET7 V¥ AT e AR, BEcFRUIhDT L
FAFrVIZkD, BERMRMEETCO Na BRI
LUK oA EE X, MRS X ORRMERE
AEML, BOEREF-TRETHHD. —BEK
BETE, MF7LVAT e vEl v=vElE B
JOREJEE - »Tc, BEXRTH, ard: /-1l
COBEIBRLE MEIIZEALERTHS. EML
Tv=v, arF V- L ROWEEBCBREDRELR
»ieh, MBEFELLTEY, BUERBe7r VAT
v VAURBELUA O A B OBRVPFELICE DS
2 bhBA, HEFREZ TR, IBREREL VA2
Wigh, TOBHITHTHS.

ARED BIBHREERT5~90% DR E, 10~20% 158
B Xbb0ThHsr?. BERBEASHVERETKE
SHMORIBEHLEIL), HLDOLIONERE 2cm
AHED LAXERHUTONE b0 THBH?. HEBRH
LEEETH Y, K, ToNSiRpED HESHIAE
BWTh ot BREESHEYEC X523 RLTH
ofch’, EAWW XREZOLHRIL Y LIEL, B
B, BREMEHAL TR L 2YBEL LTWED
FEEZFETHA I TS CT i L hiE, 2cm
B OIRE o D\~ T 75~95% BEiAFIRE T, B/ |
cm BEXCZEILES L ERh3D, HRAITY,
£z s\ ~T low density area %§8%, 3 GCIL,
B EEE B b, BB vsrs v, —in
B2 - F2vAFe—n EERXI7vraras
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v —A%ER) K CfTbh, CT LFE UL EH
OYIRRETHS. FRETEZ—BicBANDER
2L, BELXETHEE, EAEYTTLION 80
Z%RiEBB EvbhBw. BUbE I, FH
P27 VERETII, ERRAOL D ZhpE s
haicw, XOEEENBRECI BRI LA L)
0. GERI3 TLAROBREB TR Y, BEORE
TEAERXBDEEE, ¥i, BELEYRCXS
FEL#EHT D HFRARFELELLRS. [
EEY, BROATHETHY, i, BRE
BLCwxi, BEIEBROSTHE, HELL—E Ly
o, —BCHH LWL WD, Fhickl,
BIRER BB LS EFHIRN BT AEIRA~
EEIEXLEIVRATHZEND, BETIZEVLIO
D, AFT—-FAOBAXFTFAETEY, FHEZR
T2, RIER X5 0%k, nEOIRET,
W% circular sign LEENEEE L L TCEDHS
n, ZEIRIZ50~80% & X h 529, ZTEd L0
Tolc?, BREFELBL01, 1600%TH-
o L LEIRERIEDO » 7 — 57 Me CEIBS%IRD 7
A FERAT e vEIE @R 7 —F718) R X5RES
BRI E LD CEL, BEROBEL LT, 90~95%
EZNBHHT-, KT, —BIZBN o7 A
FAT = AEOZEBR step up 23hbh 5. $E63
DT LR, #T7—FABARELERIROS AT O
T, KF, EILM i, EBEIRS LSBT
FLFREEIRD 7 4 ¥ 27 = VHITEE X b LR T AR
DREBHKTH 5 e bIXTEBBRE LM LTI
ELTw5. FERS TR, IVC L 260 pg/ml IVC
T8 250 pg/ml, ZE#HR 190 pg/ml TH Y, CT,
B v+ofRe bbbl 5 2 C, HEIBRELY
Wil EHEIRIRY 7 — F Lk 2L, +
RCDF[HEUZHAETH - 1.

BEoz trbRmmEEEEORE, KE 4%
BRER L LY, FENELhIEE, FTEBER
CT %f7v, DWCEIFY v, BIBBIREE S IO
BIRY 7~ FABRANLREL RSB ONEIEE LS
hs.

BIERE L AEDORER L it » T 284, BIEDCH
B XY FHRIRFCHY, BREOHE, HiE
DBERITRTHD S DD~ IHZ b, K
WAMEE, W 22BEYEREIREALTRTOBATE
BT 55220, oz LirERAICLHER I
FEEHRLORBEAFIREE T X b BIBERATE T -
e, Thuk, REASRIRAT X 5 RO E A
BB L -TRZBZ ERH DD, Filhcmilo

BB~ LOTHETH B b THS. LivL
mHCBUOREL B orCHBENBE (F+v
AT VRS X BRI v SRR E) %, B
BAEIREE OB IR L NETHS 555,

¥

BREETAFATFr vEOSHIR#ETHLELED
Z, RECRESHC B CAEBREEOEEE YK
L, 2o¥0 X5 iEmvE.
1. CT Tik, £Mic low density area %32, 3
FICHBRCREGYRD:. BB vF /57,4 -
1, 3GICTEREYRD, ELRFxH2v v vRs
BOVRETIE, EESR~DE YoMt XsEL
ER X AR L. BREY T, mEETOEL
L RESLE LTS b0k | flicT ¥
oled, ARRCET LBLHIRk2 7F-FArECX -
T, 2 RHEBERTETH 1.
2. DEXYEECHT S RHESHOTTOMEL
Tk, REOPIVEANLD, CT LAY vFXh
75. vvFoBa, FxrrvvBERILRER
wirh & Bbhs.

3. BRERIL, BEOKEIRZKEL, ZERTK
THoHH, BT 58k T —TrEcXB 7L
VAT e YRIBRZHRIEL, FECERTHBC
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