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CLINICAL EVALUATION OF PRIMARY ALDOSTERONISM
WITH SUBCLINICAL CUSHING' S SYNDROME
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Primary aldosteronism characterized by the overproduction of aldosterone by the adrenal glands, is

sometimes accompanied by autonomous cortisol secretion.  In this study, we retrospectively analyzed 8 cases
of primary aldosteronism (PA) with subclinical Cushing’ s syndrome (SCS). A total of 71 patients with PA
underwent surgery at Jikei University Hospital from 2004 to 2013, and 8 of them were diagnosed with co-

existent SCS.  Four patients were male and four were female. 'The mean patient age was 56.9 years. One

of the patients also had pheochromocytoma in the adrenal gland on the ipsilateral side. All patients had
hypertension, 6 had hypokalemia, 5 had diabetes mellitus, and 3 had hyperlipidemia. All patients had

autonomous cortisol secretion as shown in lmg- or 8mg-dexamethasone suppression tests even though

baseline cortisol levels were normal.  Adrenal venous blood sampling with adrenocorticotropic hormone
(ACTH) stimulation was performed on 5 patients, but the localization of PA could not be detected in 1

patient. Adrenocortical scintigraphy revealed suppression of the contra-lateral adrenal uptake in all 7

patients.  Six patients including one patient who showed complete suppression of the contra-lateral adrenal

uptake in adrenocortical scintigraphy, and 2 patients, whose ACTH levels were less than the detection limit,

received postoperative steroid hormone replacement.

In the literature, SCS co-existed in approximately 8.

6% of the patients with PA. In our study, SCS co-existed in approximately 11.3%. The degree of the

autonomous secretion of cortisol varied with the patient, and some cases are accompanied by Cushing s

syndrome. Therefore, it is important to analyze the autonomous cortisol secretion even in patients with PA.

(Hinyokika Kiyo 61 : 185-190, 2015)
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JEZEMT )V F AT 8 Y4E (primary aldosteronism :
PUF, PA) 133 2 kS MLEE T, F4E Tk
3 ~10% L BMOBERERTWEY . ZoERE
ELC, mEETIVFATOVEE (LUF, PAC) &1
L= UM (LLF, PRA) £k (7IV AT O
Y/LZUH G BUF, ARR) AR 7Y —Z v IR
LCEASNZ ENREETHLY. —%, WigHhE
FOAANT X 5 RIBHSEIEL OBy, 7 v 2
TIMEER RS T )V F ) VEEERTH DT
V=ANs vy ZfEfERE (subclinical Cushing s syn-
drome : BLF, SCS) 1L CTw 57,

PA IZEIE S D7V B AT T > O 45 1 e K
TARETH H25, —HICI VTV — LD BEES W
AT AL OPEEEIN TS, 2O L) RIEFT

il

&, PA ORFEZWNIZLHTH H ACTH F47 Bl B i
iR~ 7)) » 7 (adrenal vein sampling : LLF, AVS)
DAEROFRCMHZEDO AT 0 A FHIFEREITOWTH
BT 2UENDH 5.

Al bivb i S I B W T PA OB CFili
JidT L725E BT SCS 2 G5 PF L7z 8 Bl 2 fEER L 72D T,
W L EFROTH D O FRIRIIRE & It 3 5.
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AVS OB WIEERZ M L, G & R
HIZDoWT, SCS &Pt L do7z (BUF, SCS 3
AP 6361 & iR L7z,

2) AIEDZWIFNE

LRCIIRRRE IR AL TH B T a3 P
kR, 777 OVERER, R ACTH B sl
EOfpAr T, JERI 2 FLLE OB RS 5L PA &
WS NIERNIL, BEfAE (CT 2w L MRD Tl
MEVEES o6, RITHE 2720 2 wins, HlE
HIEECRIE Y v TFOfFRE—H L2 wE&1: AVS
O EIS, FLATHEH AVS 2179 2 L2121
Twb (Fig 1).

F 72, SCS OFBWIC DWW TIE, A BFEERE
[BIE ARV E & EAE SRR RE ] S AISRRIC X 2 ik
HZHE D, TR Y 25 I ER (dexamethasone
PR © DUT, DEX #IfIEED) (2 Tavry—
DHENSWOEREHE LY. PA DREZKO
TOORIEY y 7L, BETSF A Y T
(LIF, #il> > 5) 283 1528, SCS oA fEos
BELN DB ITEE ORIT Y > F 2 AT L, LEIS
CCHifl > v F2EmL 72,

BE, EKmE, BT ERES
)
PACT,PRA|, ARR 300 Ll L, #EerRECRIRE T PA L3200

3) AVS Ok L%

AVS (TR BV THEAT S 1u7z. A5 RBREIR
£ D Seldinger T, 7 —T7 VAL, TK
RN, [Whahr, AAREEIREA, A, AEE
BRI A, MmO NEICER M L 72, kv TE K
ACTH 250 ug % sS3EEHE L, #9305 RICAMET& 1%
WMOFNETHRIMZAT - 72,

AVS 12 & 2 RiEZIoHEIE, ORIEFHIR PAC #
K X 2 ED, @ ACTH 74 i 4 o 8B # Ik
PAC DA I & 2H5EY, @ ACTH ARHT %O
FHlk PAC & RIBHEIRIL T 2 VTV — Vi
(LUF, A/C H) oMl X 2855 % Hueiam
WCHIE L, 72720, avF Yy — Vo REEEY A E
O 5 SCS AT A5E121E, OBLUQOFERIC
THE L7

WMETFEMMENE, t MEB LV y ZEBEEE AWV
p<0.05 2 A EHED Y L4 L7

& R

1) JEGIH
PA THifi & fifT L 72IEFI OB 5 %2 SCS G 0F61 & Ik
A PEBIZ 43T T Table 1 1278 L7z, DEX 1 and/or 8 mg
HIFRERT SCS AL 8 B4 AT % 2D ¢,
SCS JEABEEIX 1B FEAT S 4L, BN 2 70

' 7z.
—e TV PCS A BBl OERIZA0~ T2, THIERZ6. 0% T,
RIMINtS BRI 4 4 EABMTH o 72 B ORIEIZEM 4
BIBTI5I1 AR B, £ 4 ITHS I EBEBTIE 4
. A 57z . SCS JE&PF B AF i
- 26~75m%, “PIERRS0. 7, PR IIZ40 - 23, HEEO
HHA— HHATF—H [ AVS ‘ e . oy -
' AIEIIZEMIBOBI, A4 T, WIS GO & fRET
i Wi SEH RSB D1
| EIBmRG | | NEAAR- SRR SCS & HFBIDIES 1313 3.0 cm T, SCS IEEHF
Fig. 1. Diagnostic procedure for primary aldoste- PIOFE 1.5 em IS LARIER S o 7o 7Y
ronism. A IAELE, SCS & HF6IT 8 Bl 4 6, SCS FEA B
Table 1. Background of PA patients with and without SCS
SCS &l SCS Il
JiE I 8 63
ek 56. 9% 50. 7% NS
Bt 4:4 40 : 23 NS
95 O R TE T4 Bl 14 6 FE39B1, 152441 NS
&S (em) 3.0+3.3 1.5%0.5 p<0.01
& ) o Al (B1) 4 50 NS
PAC (pg/ml) 310.6%365.7 9991 146.7 NS
PRA (ng/ml/hr) 0.34%0.7 0.3%0.3 NS
ARR 1,4683.4+2,241.3 1,873.3+1,596.2 NS
1% ACTH (pg/ml) 13.4%19.4 93.1+13.3 p<0.05
M )VF = (ug/d) 11.31+2.4 12.1%4.7 NS

PAC : MHET IV F A7 1 ¥ igfE,
ACTH : BB EH#AR V£ >~

PRA : IfL%E L = {f 1%, ARR : PAC/PRA i,
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Table 2. Localization diagnosis of PA patients with and without SCS

SCS &l SCS FEE PR

JE#F CT and/or MRI
B v F 7974 —
AVS
HERHE I £ 5%
A & BHE
XTI & 2 H5E

FENESEA 2 v — )V OB (BT 40 LUF 22> Ffi % 100 pg/ml BUF)

8Bl 8 %1 (100%) 63BIH6161 (96.8%)
7B 7 B (100%) 3461512961 (85.3%)

6 B 6451 (100%) 546154451 (100%)
6 B 540 (83%)  5061H50651 (100%)
6 B 561 (83%) 5085061 (100%)
EF7 L EF7 L

AVS : BB EIRINA > 7Y > 7

TO3BIH43FNC R SN0, WEDOEICEE 22T 7%
Mol WA WA ATIE H TIlE, PAC, PRA,
ARR IZDWTIE, MHEMICHEEZ RO LD 57205,
Mm#%E ACTH & SCS &H Bl THEIZK 2072, L

L, MgEaNF ) — VICHEEE T o7

EIIE GBI B S N8, Btk 2R EE & L
THERRIR & B IR IAEAS L S L7z, BEIRFG 1L SCS & 4F
BT 8 v 5 B (82.5%), SCS FEABEEITE3HIH 8
Bl (12.7%) 2R S5, SCS &PBITHEIZEL D>
7z (p<0.05). mlgIMAEEIL SCS AHH6EIT 8 Frh 3
(37.5%), SCS FEAHEBITE3HFIH 1261 (19%) 1257
LA, WMBEDOWMICHE BRI R ro 7.

2) Rz

RIEZWE, CT 2\ L MRI, B »F, AVS
W ZCHIE L7z (Table 2). CT 7\ L MRI 13 &6 Cli
T3NTHY, SCS EHH6ITIE 8 Bl 4Bl THE A3 HE
RENTAS, SCS FEAPEBITIE 2§ THER OFEFEA
T&Zhdol. BIEY vF1E, SCS 496 Tix 8 Bl
7 BINETT S, B TR R 2 R /2. SCS JE
A PEEICIZ63HI R S4B HiAT S AL, 5 B CRIEDIERE
NTE o7,

METD AVS 1%, SCS &HEEITIL 8 Bl 7 FlHETT S
n7z725, 96 1 FHNEFEICARD) (k) Tho
7o, TSI L7z 6 BB CRAEZKRASETH -
725, 1 BNEAEHEO RO ETH - /2. SCS A
BEBITIX63BIHH 48511 fidT S, HRIBEIRICEA S
TR EHE SNTER % 4 BIFRD 7255, i
LIFFEMTH 72720 PAC OFpHEIZ X 5458 1F
nEETH o 7z,

SCS A PEBI o Bl 2 v/ — Vil X, ACTH &
TR 137.9+88.3 ug/ml, BfiFi4 679.2+487.7 ug/ml
T, MW aVF V= VIREORARTH 37.1+42.7 ug/
ml, B4 153.6%224. 1 ug/ml IZK L, BOBOK
BlIEMETHo7z (p<0.05). TR L, SCS Ik
EHEE O B 2 )L F U — Vs L, ACTH &R
EHRMINT V- VB L OMICHEREZ RO,
o7z,

3) JEATHIE

SREFIC BT, MRS UL &7 ) 7 A UE & 2
Y ba— v L7 ECFM & AT L7z, SCS A BT
(8 B 7 BIASIEIESE T T4 T, ESE 4om O 1E
BHZBWTHIETAMR 2 #IR L 72, SCS IEEPHEITIE,
63BIH62BI AT NESE T FAlTC, BIES A6 L7216l
2BV CREFM % iT L7z, F72, SCS &#EBlT
&, 8B 6 BIZBWTIRIZAT O A P Z 7o
7275, SCS FEA BB T IE 4B I e & fitr L 7%
o7z,

4) BIMETFH

firta 1 4R DL L RE B e S NIERI T, FBESED
AR 72 < WGHE UM 140 mmHg i 7> 3558 14 1
90 mmHg i & 7% o 72 @ MG RE G L, SCS & 6f
BT 8 B 2 61 (25%), SCS FEABEEIT 5261 H 28450
(54%) & B DOBHWRIENETH o 7205 F iE 2=
RO L h o7z,

% =

TN ZANT Y vy TIERERE, 7y Y U T
R 2 BT A2 R E v a v F ) — Vo5 ih

Table 3. Diagnostic criteria for preclinical Cushing’ s
syndrome

FIEERE TR (BB RS IERS)
FRAIELR « 7 v ¥ ¥ e ORI 70 AR EEO R A0
MeAspr i
1) M =)VF — VAR (F8EE) 2SI #ipH A
2) TANF V=GO EHEE (over night 734 X 4
V' 1, 8 mg PIIEER)
3) ACTH 53w O]
4) BBy v F 7574 —=CTOEMOEY AH & EH O
il
5) AN X LDHk
6) litH DHEA-S Ol
7) RIS AR, —@Eo BIBASER, HDH W
V375 K AR o 2
WA ROME 1), 2) 38HE 2512, 3)~6) @
IBH 1D EDFR, 50 7) b & &bk HIk
T 5.
1.2 B3 OMAEITROBEEL b - TRIEL BT 5.
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Table 4. Factors for prediction of PA in patients with SCS
GRS EBE (em) BRI (%) @iRIE (%) ACTH (pg/mD) RIS > 7 (%)
Adachi'® 7 35 4:3 1.9 28.6 — 12.7 —
£110 4 59 0:4 2.3 50 75 6.8 100
H 5 f1 8 57 4:4 3.0 82.5 37.5 13.4 100

ACTH : FI'E Bz BRER V€ ~

R EE MR IE T A 5. 19814E, Charbonnel 5'0 1%
7 v v TREBEREI R e B RET L AR R S e as,
L 7B 2 7R 9 B E % Pre-Cushing fEMEREE LT
A L7z, 19904E121%, McLeod &'V ASMESE b {8 55
Bl B 55 12260 6 IS R BR D IE BT AS A B AL, Sub-
Clinical Cushing JEfEHE & L CTHis L, 6 Bl 4 Bl
MHEDATOA FHFTESUETH /2L LTnE. R
HTIX19964E, [FAEARERE [BIFHRVE VEAR
W] AR X 2 BWRENET VY, 20
Wiz id a v =@ B UEIEHE & 72 o T
W5 (Table 3). LLETIE, 7 v ¥ ¥ ZEmBEICETS
LUBEENH DB L VI ERT [TL 7)) =H )L
7y vy FREBE] ERREN TV, T IHBET
7Yy TREFERIIZIEE A LRERET, MORET
HDHIEDPMOLNT WS, BIETIIAH, I RE
DY) AT #EID T v v TIREREDRVERE LW
IMENEEL, (T2 )= ANy v FEfERE]
RSN TV 5,

AIEIIERWIEIERETH Y, [ T ryu—<
ELTEREINSEDS, PA AP L Z2ARE TldE ML+
UL L THEOBBETERICELZENEL, 4
EHRET L7z 8 BIICDOWT R TH -7z RIEE, R
WREIEL GHT 22 55D, RIEOWMETIE
PEACH R D 6 FIOEBNALNL & ENRTWD
20 S E OMEIC B RS IEERIE SCS A
PA BT 8 Bl 561 (82.5%), SCS JEAPF PA fi78
6361 8 B (12.7%) T, SCS AP HIFAEEILL
o7z (p<0.05). ZO#ERIE, PA X LTHIT S
ToHEB THEIRIG % B9 2 %A, SCS O FLEAE <
HONAZEARBLTEY, 20X REMIZIE
DEX HIHIEERDLEDORE L VR 5.

ST OV K AT E VAEIZBIT S SCS OAPRLH
T, ZOEPEEIIHHRM TEN D S D OO
%<, 8.6~53.8% L OIEHNH LY bhbho
BETH, PA7TIBIH 8B, 11.3% IO LN &
25, PA OBWIZE LEIZ SCS DIFTE % AFHICE <
CENWIETHS.

PA LW L7-5ERIC, Miimiic SCS &6 % Filll 3
LHETNIDWT, BHEGIE EO 726K OE % Table
4R L7 AERRES5 LI EIC4 <, B idIzIizmE
SChot, BEERETVFATOVREL D A
AEINC S o 72 228 DEX il L 5 3 v

V= )VEEESWE I S ILTB Y, FIUIE) ER
& LT, mial LRSS, mlRIiE, ACTH OfRAH,
RIB Y ¥ F B 7 E SR RIZA ST

PA OEEHE DML, BESZKE LTIE CT A
MAT S N5 Z &A%<, PRIEILEM CT T CT flins
10 HU BUF 2 R0 Tdh 57, 72 MRI I,
ZeRI S REET CT 12455 b D@, T 5% TR
FIEE % 72 BB AT RE 2 AT 510
Al OfE T, SCS GPFDESEN T 3em (2~
4.3cm) K&, SHlEBITRELIRFETE LN
SCS FEABEICBVTIE 26 (EHE 0.6cm & 1.2
em) RREZBBMTE Zhorz BIF Y~ FIT,
SCS &P T 8 Bl 7 BIIZHIAT S LT/, B
UFI3B, HHIY F S4BT, EflBWTE
10 o> S T & R D SRR 70 L BFETH R OBtk

(=)

.
s

b. suppression

(+)
a, b: Adrenal cortex scintigraphy in PA
patients with SCS.

Fig. 2.
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Table 5. ACTH-loaded adrenal venous sampling
criteria

T. AVS B3 0¥ e R (R IR 2V T — VIR EE)
ACTH &75#5 F =30 ug/dl
ACTH £f#  F=200 ug/dl
. ORIE#HIR PAC Ofix 1z X 25
ACTH &7#1i  PAC =2,000 pg/ml
ACTH ##5f% PAC =14,000 pg/ml
QREIE IR PAC OLEFILIZ X A%
ACTH &I B PAC/% A PAC=3
@RIE#IR PAC OFRILIZ X A 3%
Lateralized ratio (Al A/C ) / (ALl A/C
) =3
Contralateralized ratio (% 7l A/C ) / (3K ¥ 1
A/C I =1

A/C e AC/a VTV — Vi,

%o 7z (Fig. 2a, b). A3k, SCS & P4 TIX
ACTH 43P & v M EE o LFEHH % 520 %
7o, WEOBE DV FTL, SCS OB WiHkMEC
o LELELOICY, HEEIKEZ WV PAEFIR
ACTH 7w O ¥HIA R S5 PA 6 Tld@E DEl
HErrFroiroNgeEzons. —F, SCS I
EHRCBWTIIS4BITR 5 Bl RTEL R TE 9, BTt
FWEIE85.3% Th o7, BEIEY v FIHERETH S
25, 10 mm BLF /N IE T s ps ik < 19 4l
DOETT S BWIAREBI OFIIEE T 1.1 em (0.6~
2cm) E/NE,oT

PA D REZWIEEL LTH AVS IF, EZFEOH
BWiEL LCHEZLENTHE Y2, bhvbid Table 5
VR L2 HamWIERS R HIT T Ah. K
51220, AVS 1282 IV F— VBE D%
Wik & ¢, EEEIE RO ACTH &1 PAC =
200 ng/ml TH T —7 VOFFAZMERL, TNF V' —
WAE <300 ug/dl THAUTBRGWEBMTEL L L
Twh, SROBETIX, SCS A#6lo 6 Fld 4 5
T AVS (2 X 23 )VF— VBRI 5T T X,
SCS DX AT HHEZHE LTHEHEEZS
n7z. L L, SCS &fiF PA #1TIE, ACTH EHiHT
%o A/CHITEMTRTL, BUTLEAT 5700,
A IS & 2 B IR W ORI 72 & 22\ O TR
BPLETH L. SHOMETTIE SCS Ao 6 6
BB CHIXT I X BB T E o 7.

EHEL, SCS A6 PA BZEIIREIEFRAT T 5
25, SCS D & DA 1L W 70 F Al 85 2L A AE
L 72\, Toniato 5221, FHiiGHE & RFHIGEEY b
L, RiE CEMTEAY 7 E, BRI, SIRIEDS 4
HYET LMD, TOFREEZHREL TS, b
by, S, BERE, SIEIEZ 250 b
BAEB 2B L, SIET 5 %), HERIBE T2
HOFERYUFLBE L T2 SCS &4 PA Flo

FME LTI, ManicEnE, K42 7 AMEZ 3 >~
NO— VT 5 EDEETH LY, MEORIT A&
FBiT 2720122704 ROWESLELRREG D H
5. bivbitk, SCS OREIZLET, TIVTF U —
WWEIZ D END D72, FEBNIIG LT LE
WA 52 &G LTw2Y, ZoigiEL LT3,
R > o F O RAHPHIFT R & e ACTH fE2SEZE T,
T FE o Aot By Ze IS, BIE Y v T R E Ao
ACTH K AfEBI, D w CTEIFE > v F @ #HH 2>
ACTH E#BITH Y, EIFES v FEFH»D ACTH IE
TN IHHEOVLEII R VWEEZ TnD, SR OME
TlE, ACTH KfED 2 Bl % & RIS > o T 5
DL LIHIASE A - 72 6 BT A 70 4 N4l
TEAMEIT STz, ACTH IEH T, BIE Y v Ffa
MERROWHI AT o 72 2 Bl HEA 79 4 FHFEDS
HENTW oz, BIFAEIMEER SN D>
7z.

i EE)

FEMET IV R AT 0 VEEE, —&IZanFr—ro
BA W &0 2 EHDH 1), S ROME TIL706)
8 (11.3%) IO SNz RED I VF V) — )b
A IZ EBIER T o 72h%, DEX HIHRER T4
TVF V= VO BEIATRE S 7. RIERBINC I
B> v F AT, 2fTREOEEBRE & /Ho
PRI RS 5z, AVS TiE, BHlofF=E R 3L
F = VA S 7228, RO A/CHIZE DR
TEZWHBARELEIO H W EEEET L. MifkICAT O
A FHITSLELRIEN S H 5720, PA & 5o 72FEIC
9 SCS D SHEICEES, T NTOEMICE
W DEX #iflEtE 2 T v a L+ — VAR EE DR
WMEMERTHIENEETH L.
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