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PRIMARY ALDOSTERONISM : REPORT OF THREE CASES

Tsuguru Usut, Hiromi Tanaka, Osamu Tapo and Hiromi Ni"irRa

From the Department of Urology, Hiroshima University School of Medicine
(Director : Prof. H. Nikira, M. D.)

Ryoso KawaTe and Koji Noma

From the 2 nd Department of Internal Medicine, Hiroshima University School of Medicine
(Director : Prof. Y. Nishimoto, M. D.)

Masaru MizoGUCHI

From the Urological Department, Hiroshima Prefectural Hospital

Three cases of primary aldosteronism were reported. The patients, one male and two
females, had typical symptoms such as hypertension, muscular weakness, periodic paralysis
and showed laboratory findings such as hypokalemia, metabolic alkalosis, elevated urinary
aldosterone level or increased aldosterone secretion and decreased plasma renin activity. In
all the cases, both adrenals were approached transperitoneally and tumor was found on the left

side. The left adrenalectomy resulted in improvement of the symptoms and normal laboratory

findings in one month.
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FEGIL : A0F 0BT, SrE.

5 PO IIEE.

FIRFE + A4 o & & B e -C3ET. BHEAR M
BRI T4 oS,

BRAERE « Sl & s oL

HURRE + F020F80 X » BEER DT Thizds, 6
EFTAH L VEHOEY Biz/e s LWHE, &, E W
THREHEDER4ET, FE1DH 1 B FECERRE -
mh, MIERTIREALEE &7 - 7. 5EFER
Wz tEEYEEIh, o ZBEFEZABRL -
A, AEAC K TFHEOBDEEZAT, 1EMSCk
WEL ENAEECERERCEEDR &S

For, BEEOD FERL L KESE 2 ARE X
h, EZEEORSE primary aldosteronism &M X
h, MERBRHCERIL .

BAE ¢ B8, REL D RIFCEE, TREOMic
Bl FELEDL . RIS FE Y
R, [FRCciiiFe 2 Bigfad 2 L ERK, B
flsne-d, FIEORENFED L. itk 200/120
mmHg OFMmEXEL Tiz.

EiedrEugy Table 1 oo k<, EKmE R#
i alkalosis, BHEFEI D KT ¥ X OBEE O BHEERE
ERRDLR, ILEBEOFSEESLAEL .
LA LD R TR b ich- o, [RESEEC
X KWII off REEL, LERGASEESc, —
HWoFE T ST DT, TokEWk, UEOHI»E

Table 1 Laboratory data in 3 cases of primary aldosteronism.

Examinations

case 1 1 case 2 case 3
|
RBC 375X 10* 368 X 10* 450 X 10*
WBC 5,800 5,300 6,100
Blood Hb (g/dl) 11.2 12.5 14.4
Ht (%) 31 38
Pco, (mmHg) 38
Po, (mmHg) 75
Acid-base ;
balance | Art. pH 7.452 7.490
Actual HCO;, 29
Base excess (mEq/L) + 6
Na (mEq/L) 143 - 143 143
K (mEqg/L) 2.7 2.8 2.6
Total protein (g/dl) 7.6 7.4
Serum TTT (U) 3
Zn TT (U) 7 4.5
GPT (1) 79 12 20
GOT (1) 60 16 24
Specific gravity 1,004~1.008 1.009~1,013
Urine Sugar negative negative negative
Albumin negative negative negative
PSP test 15min (%) 18 39
Concentration test
Renal (max. spec. grav.) 1.013 1.038
function test | GFR (ml/min) 93.6 83.6
RPF (ml/min) 290.4 437.6
RBF (ml/min) 491,5 717, 4
(FBS) (mg/dlD) 78 74
30min (mg/dl) 132 104
GTT 60 min  (mg/dl) 156 152
120 min (mg/dl) 86 86
180 min (mg/dl) 59 74
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Table 2 Results of endocrinological examinations.

Examinations case 1 case 2 case 3
Urinary 17-KS (mg/day) 4.7 4.0 7.4
Urinary 17-OHCS (mg/day) 2.4 4.2 15,4
Metopirone test normal normal
ACTH ftest normal normal
Aldosterone secretion (‘ug/day) 350 750
Urinary aldosterone (pg/day) 2
Plasma renin activity (ng/ml) 22 )
Aldactone test positive positive

i, WOWFEREAE-clx Table 2 2 L BT
FEBSERE I IEESER TR ¢, K aldoste-
rone HEMHEIIIEINL, M renin {HEHTIMFIE 0,
aldactone O 5T X VKK fnfE & alkalosis OksE
PEDB R, XFEHNHEE L, EEE, KUB,
IVP ip Sl REFT R @i, BERESERE
R, FEXD bom BIV Tecm o
B> TARMEIBC Y ¢ A E Lo S EC X
ZEMBD ERReyiRe (Fig. D, BHikEE
@ delayed film ¢ staining REfag s 8 R il
e, Lo BRERE SOV HRERE LY pri-
mary aldosteronism F 2L, KCl 5~10g #rbuc
X ) B KES 3.5~4.0 mEq/L HEF L TRiie i
frLre.

%'—ITIF)TE FHE ARSI & oA
B TTHEIE REL, EREBRCIRRkOBEOE
D CAEMBBE RN A R 2 7o, LB
BIERT 8 TEBEYEL, Zopiifiiz20x15x
15 mm DERRIZZEH L 7 BEARS, ZETcidh T
sy EL i (Fig 2).

o JERKSERY AT R ¢ clear cell DR B
Bdbh, —HCL 28RO 0L ReZEhin
mitosis {EBHIT, VbW KEREDHT R TH-
7z (Fig. 3).

WiERER : PR ORBIIEG T, THAIIHE T
HECHEAL T —RICIEL, Table 3 K#U
Eﬁﬁ?”‘?ﬁ%}%%h IV MEEMED control 3357

Y R A B BIEFLEL Y, EERED
E%ﬁ@@ﬂl’\]@ﬂﬁé’/ﬁbk (Table 4).
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Table 3 Pre- and post-operative replacement
therapy for electrolytes balance (cited by
Watanabe!®).

Periods | mEyday) | (mEq/day)
Pre-op. 5~ 7days | 200~250 | 120~150
Post-op. 0~ 5 days ‘ 30~ 40
Post-op. 6~ gdays | 200 30~ 40
Post-op. 9~14days | 300400 50~ 70
Post-op. after 15days ( free free

Table 4 Comparative studies between pre-
and post-operative period (case 1).

Examinations Preoperative, Posg—p erative:
Serum Na  (mEq/L) | 145 ‘ 139
Serum K (mEq/L) ' 2.6 ! 5.0
Serum. Cl  (mEq/L) 102 ‘ 107
Serum HCO; (mEq/L) 34 | 29
Arterial pH 7.452 ‘ 7.423
Blood pressur(emmHg) 200/120 llow;ii/ o

THOBNEREE EL, HTE IO LT
o CHEGRBRC ABE L, mIE, (EKME BHER
i Y primary aldosteronism 23gEdoh TARE.
o MENT ABRL, BHED R MRERcERL
fo.

BUE : RSB L DI RIFCHE, TFREToMucE
M FESFDD L., WIERC R ETZ L EEY
Fbisvs. TRORATIRLEBFL Chiedd, BRER.
Fix@obhisy. iR 210/130 mmHg OF E.
THD.

AR Table 1 02 2L, EKMER IO
m,gﬂ@ alkalosis g8 hic. BRIERT R KWII

>, DERCIHAERAR ¢ ST THORLh 5555
i)a,m&b!‘ohfc P IAEEZEClY Table 2 0 &
< 17-KS, 17-OHCS 4 =iEE ¢k aldosterone
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Fig. 1 Case 1. Retroperitoneal pneumography Fig. 2 Case 1. Cut surface of removed
combined with tomography. specimen.

Fig. 3 Case 1. Microscopic appearance of Fig. 4 Case 2. Retroperitoneal pneumography.
tumor, H & E x100.

s & & & § & & B B F B &
Fig. 5 Case 2. Gross appearance of removed Fig. 6 Case 2. Microscopic appearance of

4.

specimen. tumor, H & E x100.
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Fig. 7 Case 3. Retroperitoneal pneumography
combined with tomography.

Fig. 9 Case 3. Gross appearance of removed
specimen.

P RN, M renin {EHEO KT 2GRS L L.
X gk ck, Koy, KUB, IVP (o TRE
BT, BIREESERGC I CER B EmbkE
erRotons (Fig. 4), BRI ClXEROfE AL
¥EHLLDA XS KERIIRDO NI o, EEED
e ARER 7 H O AT R X b primary aldoste-
ronism & ZMiL, MmiGK(io control 4 LIz Fifi
L 7.

FATT R © P ERGRYIBC X 2 REREisa )%
B TmlEIE e EREL, AEIF RO ER O fF
e % 3R THMIEIB R #T 2 3 270 - 7o, fifHi L 724l
B FE X4 2T, ZodhiEic 15x11x7 mm Off
xRt (Fig. 5).

BT R - nodular e84, (6 4 O#Miflao
g B, BRIK7R K E S7 & h 5 adenoma & A4
mENAHH, HEXEET MO HA%d LA L
H 5 7 adenomatous hyperplasia
(Fig. 6).

iteitof « #i% 3 H Hizim:D EAH 22D F
FEL, Ml KAEXEFBEACR R, T

LEZbRD

Selective adrenal venography.

Fig. 8 Case 3.

: T2 ES
Fig. 10 Case 3. Microscopic appearance of
tumor, H & E x100.

KHDE TGRS B NID R TH - 1o, Fhifaldditk
7 HBECHGRL R L 7o, itk 1 » ol
TR S alkalosis (384G% X uT base excess
it —0.3mEq/L rIEFHEHT, oAkl 3
TIEFRFAPNIZE L T 7o (Table 5).

JEG 3 31 D k.

F3F ¢ Ji L OWU O L VUK.

FERAE « A i iz T,

BEAEHE « HFRdT & b oicL.

BIRAE © 19674E 6 H 4F4R 6 » A T @M% i
A, FEEARE U S RaTHETH - 7o, Lol ik
b RO IR X L, s b Rt L Cute, 1970
6 F AT IR PEPE i NFHZ THENR 9 » H T EY)
WA WifT, FO%HL Skt L 7z tcdREENENT



IR - 132 BRET A FAT = VEED 3 4 453

Table 5 Comparative studies between pre-
and post-operative period (case 2).

Examinations prebperative%posgperative '

Serum Na (mEq/L) ‘ 143 I 136

Serum K (mEq/L) 2.8 4.5
Serum Cl  (mEqg/L) 103" 102

Art. pH 7.490 7.500
Pco, 38 27.5

Po, 75 74,5
Actual HCO; (mEqg/L) 29.0 21.5

Base excess (mEq/L) + & — 0.3
Blood pressurfmmH@ 210/130 140/100

BERL, BRETA FAFrVIEOCREOL LICFERE
WRZFEPHC IR L 7o,

BURE « 585, SEE L LI BIFTH A EE TR
FEtk. FolEEIREEiTR R E DS, I, Bie
. MR 210/110 mmHg S EmERYEL T 5.

sk pE iy Table 1, 2 o2 & EK fEblsho
FrREESHRT, OEXTGW S hypertensive
heart ==, 1, ToHFED STKT, Ve T ST 5F
H{b2S bl X CUED HENT Db it
Jo. XEREMBRAE s, KUB, IVP mizE
W RERD T, BRIEEESGEREZCKBERE 2R
L, HEX b 7cm OFC MBI AL 550 B
FEHEE L Ebnsd o (Fig 7), 2HICE
BEIFEE Y B 2o fond, LEOEEAT 5 .84
T, WRTNEEEVEL - 1 (Fig. 8).

FATATR  FTE LI IBIC X 2R R
He CHEUNEEAEEL, E@ﬂ%hﬁ&@ﬁl®ﬁ
TEA RS TAEHUBBHERM A S it o, L -E
BIIEX 7 ¢ TEROLEL, TohRifizlbx1sx
12mm OFRRZEHL cEEEE»e (Fig. 9,

TREMRF TR Wb 2 HBRIREOFT R TH -
7= (Fig. 10),

MaRed - FMROBAII R CFMmAIIME T B
B AL —RENCTEREL, MiFREMEME108 8

Table 6 Comparative - studies between pre-
and post-operative period (case 3).

Examinations ipre_operative posgperative
Serum Na (mEq/L) 143 139.6
Serum K (mEq/L) " 2.6 4.1
Serum Cl  (mEq/L) 106 109
Blood pressuﬂginnlig> 220/138 160/100

e L7753 EEREchERME2BE LT
BeL, firtR 6 BHE X b LEL TE . RIEFOBAERT
Rix Table 6 o & cHREEROME, MENFT
RosEsr@ob i,

Z £

BB AL E Y D—DCHh 5 aldosterone DFH,
ik, AMPE JCBbT 28 oW T o RIC I
Z1., Conn 1} OJEINAS salt HF/EFTT 2K L2V
O AELTCoDALEY DFEEIC X D50
BAEHE L 7. 19544812 Simpson S XfEFRAT ©
& B7% desoxycorticosterone @ 100 f3EL LD %I4%
BHHEIBREALEYERERRAL, Fht aldosterone
LLTHGRD L3t to. CDRALEY DFERE
14, Conn WHERWEIIBELE, EMmFE, & Na fifE
LEKMEYEL CEATERL, CoBETR-T
A& aldosterone %A T AIEE & BIE HEIZFER
L, BRET7TAFATe VY EELTIRLDTHREL
7z.

AT B b A EERL aldosterone o 5 IABEIIZ
KIS0 TH D, Conn DHEED L 145 GIOEHI
R DB EER T, BOBE, R, EFR, &
R ERRZ BENE L, MERYE, GBS, Hxit
RBRE, 72 =—, SFhoREr SN L,
EIEIRDE S 6 BIFET D . RIPEFOEF Tk
RGE, ZRLIIR, SR, BOERE X34 TC
60~70% % H T\ %725, Conn DHEEEDOEL W
EIREREL R TIL60% TH B Dic kL ¢, Conn
DHEFTII21 % & HEL IS TH B, itk
HELICIBED 5D, 200 EIEIERERFR X
U%ﬁﬁﬁ%ﬁz,ﬁﬁmgma%m,%ﬂ,nﬁw
1PC@D b NIz, EBRNEFL 6L HICED
hf,%SwfmmmE®t&kubh5§E@F&
ORE e, fERFT R CIREDOZELITE L
DHREL, BELDOEHY CIRIEE NS KW II B
RTEEDO L OB0% L X T B2, ZoEbh
PROFEML L —HL T %, DERTETEDF
Hibeidx, ST OETEIVCUKOHE R ERRL
A, bHbNDOEACIIAESIEBAOHR L L
—OFEE T OFEL, ToB:(l, ST O TR
DL NIDLT, 2.6~2.8 mEq/L &\ 3 {EKIME
DO IL DR TR S 23Tl in - fo.
235 EREDHIFRICHERED K TR bN, K
ART D EMIERESSEIR D LR Nb T 5.
LU BEBRAID 5%, GTT 2EfT I 2 FIciin
ThEMEEILIEY Cho 12,

7zConn®>
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XBFRBEIC X 5 ek 2 BBL Tk, B
420 IR IREE S AR X 0 BIsFEAL hoEE
DRIBHHEHARETH O T, REEALT
DOEEBDERIIEEN I BB IECRWEED #iH
REETH 5 EHIERL, 2OCBIREEEEERE
ZT5~128Ths LSBT B LONTNS.
SFERREE T, aldosterone A& % Al RHHE
BB, M renin {HHEDEK T, Conn i k-
TIED D NIARIED BETEEED L (LFAY triad L1 C
HHThHAS. Lol Biglieri 5%, aldosterone 43
WMHBAEH BB REEELRRL, EKmE R&H3HE
alkalosis 3 XOVEMEEL 5 BERYRPT AR ER
NIt HME LTS, 228 HIF-fEE3 b aldo-
sterone ZEILIEL Toig\ 23 RAHRIEER 2.0
mcg/day &IEHEEC B CAEMEFC adehoma
PFEEL, adenoma DOFEERIC X b (EK MAER X OE
IMEDIENEDS te. F7=Conn® [ ZAFEDS5.9%
=R s aldosterone HEMLEMNIEH O LREZH D, M
1% renin iG¥EIL 1.4 ZBIEFEO TRELRL, fikd
NRCIEEUTOEY RLIzE D, 7z Brown? (X
AFED16 Fp1Z B\ Tl renin G IEHEHBENCSH
SicEWMEL B, 2D 574 Conn®, /H
B XA F F kAR HIR © X 5 7n miE renin ik
ERSeREF ML TS, AECERRsmiE renin
EHEASIIHI S Wb 2 ERHERML, chic XV ARE
& AR EERE & O SN TRETH B & ONT
B, FEOBMHCOWTIL, EKIMEYHES LDk
W EOKZRFENRMDRMBLRS. —F, KKED
7\ normokalemic primary aldosteronism -TiZ,
ZLHIHBREE LIRS, ThbbAERERE B TR
BEMEES MESE & B 5 L & A#37n <, 7072 aldosterone
SWELRFPHHEENEMETH D L L, IIAHTR
M 3E renin FEEAMSRANCIIHIE D & L2 RS
DX TH . primary aldosteronism o EEFE A
METHY, ZotdFMERHES &« DREI ET
DORGLILD, BOEDBEED 5L CRED S AHE
&k, Orzek!® X5 -9, 000F1OFEAIF1. 45%
B HEOBENGEEL, BiEOEMFRIEIRED
HERNGBCARLRD LD . Fie Devenyil® I
7 3mm LI EORIR A ERIES 5, 120 Gl oFEFl+
3B ROTHR, EALLLCHEN ERTAD
CEOE, H kb BRIWGEIEESE, Conn
=X DSBS X TV % normokalemic primary aldo-
steronism ZFERTARE LAY I BLL B, F
B Conn'® (I ABEVE S M FERE L 184 Bl iR B »
7L, FH R 7z primary aldosteronism % 7

BIFRABL T\ B2, —F Kokko 51, Kaplan®
IAREGARESOFED E N ERTH D L LT
%. ZODX 52 primary aldosteronism 73E 1D
FRELTCECELETIERLBCEEN L RE LD
b, SBROBHOREETHASS. v

primary aldosteronism ¥ aldosterone Z}i\ED
HEin o> TEAD REHEEY ST EETH B H
b, aldosterone 1 H ZWED kA MEETEX UL
2o hdbF LD, FEEDEFALBSIOCEM2O
aldosterone ZUWEIL-FhEh 350 pg/day, 750 pg/
day L#inL, ¥ renin ¥E#Ed 22ng/ml, Ong/
ml LETL Tz, (m#E renin fEM: & X O Mg
aldosterone D RIEIX AR 2 WRHC BV TR C
Tobiicd ©C, Mg renin &ML 40ng/ml BT
EEHEET A IR B).

ALK mE, @t alkalosis 7n Ea4E5
ZEDHHERLLC, ERBOERE, BinEgsin
EfE7s E23B 5. BiZIC I8\ Tik aldosterone i &
DEIME EIoTHORH - Th, BEOMRE, &
SRR IR EEOFAE & MK renin iGHE D HEIMT
I K&, HBECIRmE renin ik O 885
Bt ERBOMBEIRES T2 -7 v
B ORI, regitine REMEMETL & oA RIC X
hgliEh s, Cushing JEBERFE CIXEEOERE L&
BB EY R TASWENREN R Y, %
T IR D SRk IR R E AT ik B (LR &
e 17-KS FHiEoMine X b BENIETH 5.
FERE7 Vv FAT e vEEESBEUOFRETRTHO
CEIE KE D 17a-hydroxylase KREFEN H- C,
dexamethazone D5 X b aldosterone BT 45 U5
LEMEOHEY EicT AR EEECH D, Tic
EEXETAIETLHS. BIBEED Rk SE
LT, BERHEHRE W REMEE 7y vV 7E
[ A BRI SEY L ERE O
BRI L b X PRI, ABSOBEEOA
EXPHBHEALT WO REDOHAC, ChrXEE
ENCEER T 5 & LIERICHEEECTH L. DDA

JEDFEMFIBIcs Tik, HHUBBELRBCBELTED

HRPIACORTE ., L BREEESFEZCX
iR OAL, 2 oBERERRIT X 0 BEHIORIF
WERIRE R BEE T 2 BIEEREN, BEHAL TON
TEE O RTEE RN B 78 ¢, 2P ERER T
DECC ERBEINTH DY, ETERIBHIRER
EREHTHRCED, THETIHEL S, K
BB B\ TRmE o circular sign BNEEOFES
RTEER TR E IR T AR, Cerny™ [1EIBE
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IREER 10mm L EOEE CiEREAE- &
BEFHL, Sutton!®, Melby'® & b L\ EFI D
B EAREECH B LT B, RIETIRETD
DE|ENRD- T, BIFBIRREBCEH Db false
positive DFFRAS <, DRI KU A O
FETE W S RAWICFTRARL D X 5 TeiEfTiL,
BRI B B\ FUC PR L e B IR R A

EECEEROMLN LR L35, AETLink
BB SHERSEORE L L CHifT & iDL
DT 5P, Fhe Egdahl 5901, KEEZ OB
BIRIL & b AL Tns T 5D CRIBSIRE I
EBOHER T BRAS - R IERHL TR Y, HE
Cerny'® (L& BHEC DT, 2L 72174l adrenal
hematoma 1 #ll, FhROBEIRMEBLE 2 FlaREL,
&0 BT femoral hematoma & ESEDIEFEL & O
a5 TR 12~36RFElic /22 Uiz oy
5.

RIEDEIBE BETRTEOEREY, BERERHOE
i X A« OREIEHE I b, A HaEs
HBHW. i Na FIRE i KoER LS
A, ZOKBROBENAECLE MLy, L
B THEFEZO Na R A HR T2 L K ORPADFESR
EEAPL, TR B KEY LRI 5L,
DR TK B HET L L D T5LnIC KRR diss
TEAHH, Ko5i KC of Tt KDoA
HPL9 ) BANEIB I ichbhino bt Tun 2
HFEOFEFIIEDY ORI 722 & & 55 (Table 3)
IR CEREVEOGEE B I/, 3 HlE Lk
FEBILRIFTH - 7o (Table 4, 5, 6). Eimfir—%
R, BEIO FRNBREC L D BEI8S%
P4 A AUANCIEFCRAD L KREREBHO—D>TH
2P, Conn® (X18BUA CRMEIX72% B ERIBICIERR
L, 87 BECHEINCEMEL T\ 5. Moore
DEIARIEDBET O b LIS F AT L 78

D 7
D5 b A FIXIEFEmME L/, 1REREDSmES

€
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ry

EETUEEL, 2P MED TR DIl fo b8
ELTHEHR, b OEERL 73 Fllk - itk

15 B CuECTE, nEEEEOIERL, BEER
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