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SURGICAL DISEASES OF THE ADRENAL (1]
CLINICAL OBSERVATION OF 9 CASES OF PRIMARY ALDOSTERONISM

Tadao Nujima, Motoyoshi Takata, Ken Smimizu and Teruhisa Onasmr

From the Depariment of Urology, Okayama University Medical School
(Director : Prof. T. Niijima, M.D.)

Nine cases of primary aldosteronism were operated in our clinic for the past 5 years until

the end of 1972.

All of them were typical hypopotassemic primary aldosteronism and were

caused by unilateral cortical adenoma. Histologic findings of the renal biopsies were as follows ;

two cases of nephroscierosis, two cases of pyelonephritis, three cases o

two cases of normal pictures.

£ Sritariccrlaracic and
1 arieriosCierosis anda

The normalizations of blood pressures were recognized within six months after the opera-

tions in this series and 3 cases of cure, 5 cases of improvement and one unchanged case were

included.

The values of serum potassium, plasma renin activity and urinary aldosterone returned to

the normal values after the operation in all the cases.
We experienced difficulty in finding a small adenoma on the upper tail of the right adrenal

in a case. It seems to be necessary for us to investigate completely and search thoroughly at

the operation for the diagnosis of hyperplastic aldosteronism.
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MR, RIPTI\T, BREMETA FAT 2w v iEH D
W7y vV SRR S, BLCBIB RTINS S
THEBORBRENZ LML, UL, v
FTh7l, BB AL T Y KIOBRE X OF i
B4 RS ORECHG, FNMBEOR NS
Foll kel 150, ¥ oOOREECET MM
B LB LA, —~BERACELLEE, B
REShBEANLZTWBIEORBETLH S,

RILUAEM R BB EHEC I\ T h, 19685E 1 A
H1972FE12 3 £ T 5 EME, BHEMETA FAT vy
FEOBI, 7y v v Z7EGHERES B, WEMAEES 6, 3
2P| DI A L - 72, VTR L ¥ Lkss
BLDDHI EEE LIS, Lo T, FRUF (19674

FT) KHSHECRBINICERBED 7y v v ITEE
1P, WERE2 Aren, Hnflicox, BE
FC—FEL, &L CREER POET O ZM
ZTCHhIe, BETE, [F01) LT, BERME7L
FAT v v EERIC > 2 HMET 5.

19554, BFEMET A FAT » VRS MEREED 5
B, SHRERREONIRE D 2 &% Conn? AEENIC
HE LT, FE4rOEMFIIRILTETED,
AIOFEGL T T 200 % = 2T 5. bhtbh
(X, BRSS9 ERE R LS. LT % DK
HBRERER LOETOBETH 5.
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Table 1. Case of

Case 1 i 2 3
Sex M F M
Age 31 40 41
muscular weak-| paralysis paralysis, mus-
Symptoms ness, headache,| headache cular weakness,
polyuria polyuria nausea
Duration of Symptoms (years) 3.5 7.0 6.5
Blood Pressure (mmHg) 220/120 194/120 145/85
Na (mEq/g) 145.0 140.0 144.5
Serum Electrolytes { K (mEa/f) 2.2 2.8 2.6
Cl  (mEq/0) 101.0 100.0 93.0
Urine Albumin — - -
Urinary Volume (ml/day) 1500~3000 1200~3000 900~ 2060
Renal Function Concentration Test 1022 1025 1020
psp 15min 24.0 23.8 20.3
120 min 79.5 73.7 65.9
BUN (mg/dl) 16 10 9
BMR (%) +15 +14 +40.5
ECG COT‘};I';‘gﬁcienCy L.V.H. L.V.H.
Fundus Furlllgfgzrtonicus Fu?l(}ifgzrtonicus g;r.nlamauroms
Blood Sugar (Fasting) (mg/dl) 96 100 100
K Clearance (cé/min) 42 45 37.39
Urinary Aldosterone (mcg/day) 2.4 5.0 6.0>
Urinary 17-KS (mg/day) 3.07 4.78 7.40
Urinary 17-OHCS (mg/day) 2.52 7.40 2.40
Plasma Renin Activity (ng/ml/h) { %g;ﬂ;lgrﬁtt)ent 8 8 8
Regitine Test negative negative negative
Dexamethasone Test negative negative negative

1) HeRls L OES

o B BETILS B, LTiL4 BT, EAIBT LD
ASFC Ioteh, 20FB 26, 0FE3IF, 40F54
fFl, FHESAE35.8F Th- Tz, FHELP 1L, 19704F
K& TRAROWREFHEIR TR S R 7 v
FAT @ v iEL 164 BT, FAFESIITH L40TFH
L TCREDR%E D, Fio, Bickhiil 1.6TH-
fCERELTWS,

(2 HEE

BE O i 1% AR RET, BAFME £HER
FAEAVEVORG AR, RRERF, BRT, @A EPER
BRI 2 5. RIEL b T coli:, &E
14, BEIETH D, FHERSEERL 5. 9FT
gbo fe.

(3)  fUEMRER s X OREMA S

(a) Ik :

ML, FEFI3 3 X 0v6 @ 145/85 mmHg 35 L O*

144/82 mmHg DOEE FRAIERL 7O, PEELL
L ER U, IR, 144~220 mmHg ©
HiER, JEENIEE, 82~135mmHg OZTH D,
(b) MEKME:
7oA B DB S b X o IREBIC BT 5 s KE D
FHEEICOWTARS L, FE& 1.9mEq/(, &5 3.4

mEq/g DERFCH - 7c. Fickb, fEFIS O 3.4mEq
/0 B 8 B 2.8 mEa/f LT TH 5.

(c) TEEHRE -

BBk, PSP, BUN ks X 08 IVP g o b 2FIIE
ot RN Ay (N

(d) WWFHIRERAE

R 7 A FATeX, EF T, 8 D204,
65.0meg/day, 70.12 meg/day &EEARLICTE
T, B THIRIEEHBATH . i, R 1TKS,
17-0HCS 1%, 2MIEETH- 1c,

555, ERRES U v AfRER b, Wi



OBRBEOFEENEE ST, Zhut, PRA(plasma
renin activity) OREEAREOBUNCEA LIRER
TERIN»®, BRE TNV VAT vy EOBERILET
FPIRRERTEL, LT, FRETA VAT
v EOBKIEE L AE L, 19654, Conn® ik, 4
{E2f4 trias DL DWEER HIF 5 (Table
2). Fic, NE, FEFET NV FAT wvEEREROIE
RAERTRELLC, EEEEERO—ETH LT
hydroxylase O 4ERKEERZIED R 123 hiz, KIE
13, dexamethasone ® 7 & ¥ WHNRHarFaA F
5T 5E, MFKEEALCFEFEE L), oL
LIETT 50038 ThH 5.

b DT, Tablel Wil & EGE
HIHERE & OB RE & ROWFEN S 5 A b
PG EREC IS, 6, FRET A FAT = VIE
W hic.
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primary aldosteronism.
‘ 4 5 6 7 8 1 9
M F M F M F
35 33 43 29 25 45
rrileléz,cular weak- ﬁz ; %lg CS ﬁ Se’ gg {;‘}ﬁ IS) lssia gﬁigcli ?;Sr wealk. Irg;ii:ular weak- rrfleléZ?ular weak-
headache i ness headache headache
5.0 9.0 1.0 3:0 7.0 11.0
210/135 178/116 144/82 190/100 166/105 220/120
139.5 140.0 143.0 140.0 14OV.O 145.0
2.5 2.2 2.7 2.4 3.4 1.9
105.0 102.0 103.0 105.0 106.0 104.0
+ — — — — —
1000~1800 1000~2150 8§30~2100 1350~2220 750~1600 750~2080
1022 1022 1028 1025 1024 1025
34. 4 31.5 31.3 35.9 25.4 29.6
74.9 86.5 79.7 89.1 85.6 79.0
23 14 13 15 16 19
+10 + 5 +20 +18 +10 + 5
R.B.B.B. L.V.H. o ciency L.V.H. L.V.H. Smutsachyc ardia
Furﬁ?rEZrtonicus Fug(}ifgzrtonicus Fm}llcslfgzrtonicus normal normal Fm}llglfg(sartonicus
105 84 104 100 90 92
2 43.51 40D 44.21 43.36 32.40

8.0 2.0 7.5 65.0 70.12 5.6

3.20 3.30 4,40 5.85 2.24 0.79

4.10 8.50 8.25 2.79 16.00 1.98

0 1.4 3.75 0 0.08 6]

0 2.45 5.4 0 0.09 0
negative negative negative negative negative negative
negative negative negative negative negative

% normokalemic primary aldosteronism 7¢%—%f & @ 3w

ERMET A FAT v vIEOEETL, ASRFENS D
Wik A EEERE mov T, Bhi BRHCHRA R
h, BHRER X OFEoloeSphems 3h Ty
DEEDNE R, BERET L PR T r VIEDEE
ik, BEFECNE (ER1~2om), ShE VIR
T s Z LIRS TH L L SR TRY, O
WL T, AR R E RS 5 HENE
bRTER. Lal, ERETV FX7 w vIEDI.5
% (Conn)® B\ \108.6% (BE)H® 11, A&
BRIEIC & B b D TH B0 LTI SO REE S 25
BRIRIUE, FOBEN D T LT
5. Blkmeouvtiabhbnd & QeEFHL T
5.

BT L L TOXBHMRE TLE, Laws0s vl
M, Joelson Bk v 3, OHHERY (PF), O



1002 B - (3 ERMET L B AT B UHE

Fig. 1. Retroperitoneal pneumography revealed Fig. 2. Retroperitoneal pneumography revealed
a shadow suspicious of left adrenal tumor a shadow suspicious of right adrenal tumor
(Case 7). (Case 9).

Py
Fig. 3. Aortography (Case 7). Fig. 4. Aortography (Case 9).
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Fig. 5. Adrenal tumor (Case 5). Fig. 6. Adrenal tumor (Case 5).
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L

L
Fig. 9. Microscopic appearance of cortical
adenoma (Case 6).

Table 2. Criteria of primary aldosteronism.

| : Aldosterone overproduction
2 : Subnormal plasma renin activity
3 : Normal urinary 17-OHCS

(J.W. Conn, et al.)

VRIS d e (IVP), (iR 4G (PRP), @
BIRHE (angiography) @ 4 &% H 1 Tk
Poutasse'z+ V3, 151 (s (X, ZAUCKiE
B (tomography) DMz TV A, bhbhd
IFITYL, &flicohbopfrKfTIhi. ¥
PF T, EE AT IALEEELTNT, ERL
oM, BKkEXRTBEGCTE v, ARAITL
CD X B dEfl L e o 1o, IVPICIsi) 5 IR ES
LB b EE LTEOREMRC X 2B ORI L
WEG OB THD. LonLEREET L FAT R VSE
D E EPNEEOHETIE LD L ST RART L
ZENRTH O, RN OIEFIT L ESHE AR L 7-fl
iL7cys. PRP r Z oW ToBMRL, #EXO
BIC LBk, BHB98/11(73%), FAHH'® 8/9(88
%), Delorme 517 10/22(45%) kic->THb, ¥
T 1 350% D BT, FHEIEAKU EOE T4

Py s T lelo

Fig. 8. Adrenal tumor (Case 9).

. .- !
Fig. 10. Microscopic appearance of cortical
adenoma (Case 8).

G HTRE, KUK T TEAEE & BXTV 5, La
Lbhbh OfERTIE, BRBHHECI->TL, fHC
ORI B GEFIT, 9) OXBMTEL DT
Xiehots (Fig. 1~4), 12220, “BEbLUV L
5 REEED 4, DA ATATZ W ATRERIC & HiuE, BRI
LR BT 50, ZHURERRMICE S L TEKL
LEZ A, b, AR, ESEEIE R
% PRP kWi R IR T % & 77%h iz Wil ig
THo o b bR T B, —F, BoAlER SR TV 510
ik & U CRIB# IR H 5. Sutton'® I L AUE,
CHIC LB EDTe ELER Tem BV DOREEL
WTEXBDTIE e e W5, %7, Egdahl 520,
Melby ©201%, EIFFEIREE 5 L OF R ILERIUC &
o, Wlo7 A FAT R ERHEL, BARET
X5 LWL, BT, MMEEA~KITRSHBL
D/NEE A DT B 0 BIE VBN BT S
KERBETHY, BATIE, PRP LZOWiEHRY
ZRifTL, BlERETERVHE, @IEIREE
BolchbhAtHECH B, ok, AT, #lEr v
FAF L VLo TLEBMIHRETEL L1 T
Wb,
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F 1

(O BHEEE

bbb DEFITE, 26 GEFI7, 9) ®&RER
AL OB 5 3 Mo 2R+ AR T
BHLEMNE, BEFEL, 33T anterior approach
(LIEBTIBC X 5 RIEREED) TR Ita e
FEGI7, 91X, Nagamatu OYIBAIC X » HRIEEAIEE
BCFR R iT L.

(@) BxIoEEOKEX

FIC X o THER S c BB, 2501 flRE

e kb R A FAT R VR

<0, Tabled wwmto k<, HHl46, A5 6
Thoto, BEOKEJTOWTUL, FEHRCE, b
FRIEALIT44% - TR~BHEHRS2% - 7V I K4 % &
VWhRTWE, hAbhOERITI, K 3.0x3.5%
25cm, /s 12x1.0x0.5cm €, I 1.9x1.8X
0.9cm THhoto, &, ERASE, HPmUEE
PHRTHLESCEEY B2l 2T, HEEOoSR
BB L 7z SRa NElR Nz oo & RIS % FER LG
(Fig. 5, 6). 7ok, fEFI61L, fiih, BETHBHZ
EOVHBAL, EREIEMIMME & L BRI e L
7.

Table 3
Case ‘ Sex { Age ‘ Side ‘ Size of Tumor (cm) Weight of Tumor (g) Histology
1 M 31 right 1.8X1.6%X0.8 2.8 Adenoma
2 F 40 left 2.1X1.9X0.6 1.6 Adenoma
3 M 41 left 2.1X1.9X1.4 1.8 Adenoma
4 M 35 left 1.8X1.5X0.6 2.0 Adenoma
5 F 33 right 1.5X1.5X0Q.5 2.1 Adenoma
6 M 43 left 1.2x1.0X0.5 1.8 Adenoma
7 F 29 left 3.0X3.5%X2.5 4.5 Adenoma
8 M 25 right [.6%X1.6%X0.8 2.6 Adenoma
9 F 45 right 2.0X2.0X1.0 2.5 Adenoma

B Conn FEEREDORERAE RL, LibEs%
R L 2/, hyperplasia (& X 2 A&fE4 BE L
AHHN R Siob T A, bbb 9 FIDIETZ
WL TR X b IREL R S hiEE2E & 7to
7, ST, GRIBRTO HE Do o
AR OMNBET, AR bt L, &
~FET & CRIEE, EARVATHEEIRCALIL &
258, BELRLOHESL, MUEELCEROR
BrioXntuEisbd s Bioh b, hyperplasia i L5
Conn JEEREERIEAIL,
aldosteronism of unknown etiology” IZ&tp N &
%% (Fig. 7, 8).

(3) R ORFEE

Brown ©u+5 ‘‘secondary

SELOTIRCIL, B 5 5 AIE T S\ LT
Wit b, KE® glucocorticoid Ak Ehicd D
TH o 1oh252 Jyr-CiE, primary aldosteronism
TILARR/% B L, glucocorticold IARETH B LD
BRANKEE LOTWE, bhbhOEFCE, 8IF
DFRHRIFC L 5RO BRET2ERB LT, EH
4 ¥ glucocorticoid %48, MERI(ELLT,
hydrocortisone, cortisone acetate % 138fE55 10
B) R LA, [R5 02 &L, FlrmEE L
i D HEEL, WERIBHEREDO B DH S
BRI T, TR steroid #2590 X b TEAE—
BIBROMMMAELT Z L b EXBNDOT, TrLAHE
FHERELEZB.

itk glucocorticoid HEORETH L2, BIF

Table 4
y o | WEBOEGE | WEFRLARE | momERoE
kTR | AT Bow \Jmizl}% v2~6ﬁ\ 6ﬁ<‘ + & +T%_
<w | o S3E G| S
> | s |S3E] G 4 1 3 % N \ 2 %
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" OE 8 &

IREEBARCIL, o X b, BRI Y BA FILED
BB\~ clear cell 12, V #34 FiIZ UL %\~ compact
cell &R U B Th - o (Fig. 9, 10),
TR DRIBRBRGEIC OV TR &, & DREMT
it BIBFEOLBC o T, &<, Zona glom-
erulosa, Zona fasciculata DEEEEDOFEFFEE DI,
Fho, SEEEADEEYRLIERALS D, 5T
i1, BEIBREOIKERREL Tk, ¥, £9FR7
B RNT, FOMIDBIB DA A kot 0
MR, 2flEd, HERREOEmIBOLT, 2~
3 DIEFICREIMEIER ARSI, ok, 9EMELE
MR R Do Tohs, FOMEMEr, BEILE2 6,
FREL 26, BEOBIRELIA, EX2HiTth-
7o BRI, BEUE, BEEKL SO RN
BRINB (Chalmers 529, RHED ®, b 27,
Eales 520, f3519) Conn 5 OEFITIE, &
BRI LA b 3 ONBEE T 5 22 a2 LS R AT
BLEHECALRTWS, £05%, $5HEE TR
EREICKR ), BREORRMASVRCRD ORI
W h, FEE 4, 2Bl T BoEBE v T
WAL, MEEERR (KEAED 126, MERAEE
H10%51, JERRERMEREE 4 0, BEEL 3, E
FEEAGEHEL QOB T, AHL 1k, BEF
1LIE2 B, BhEX4 7, BEOBIREE(L 14, FFE
3PIEMELCED, bhbhOBEE LCFET
BIELENL 5 TH B,

¥ ®
(1) BmE>WT
Mt DM, KEME 150 mmHg T, &
JE 90mmHg [IFElcoicd xR, #AiaiL v
TLreboktiEeTne, 9oL, BRI,

HESH, FE1F L5 (Table 4. &R, 96O
5 b, 1 Bla bk E 2BCRE T L dETRD T 5.

ATy, 1ERE46, 1HEUEHITSHY,

SRHEPEIIETHD. PR TAHRLE, B
i I, BRERMBANEDEF (LA 054
%, WET%, NECHTHD, WBULCHEE
HEERD T D EH|EL T3, Careyh3d 13,
4B B\ T, REME 150mmHg T, &
EIfE 100mmHg LT &iro ot HEL, aHH©
ik, 1260005 %, R H, dEETH, AE2H0TH
ofzdd, iz, FEs, EES I LhuE, T
17 B ED TR L BN D S DOH80% LT

Postoperative laboratory findings.

Table 5.
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Ho, Y LI ThoTlckvd. T
B, MBOMEDCHBICO\WTLDS &, HEOMEE
Wk, BELAYOFITE » AUARARLRS, 3E
DA EokRFIT, 1 A6 & OB IEL R LI,
F7z, WETOB MR & 76 0 MEZEE & O
OBFRE ZTh, ZEA L BEERIEDLRILD -
7z, :

(2) EKIEE - ZOf
MEKEOERT, 2fici\ T, iitk3 » HE

RC@EDd Bk, i, W3 » A B, mifr=v,

Bl 74 Fasey 2THTCHEIELLS, £F1Ld
EFEMECE LT, BRI 1, Wik E Rk IiE
Ll b, ¥l E 5L, BECREREREERND
o2, BETIHEES SEEL V5, tdks, iE
Bl6ix, BECHELICEEROI SIS #» HH
CFT L. FOMOEAC VT, REARED
7ol 7o £ EIRL T 5 (Table 5).

LlLE, 9BIOEZRMET L FAT = VB DWW TERE
Ly, BEHRETAL FAT v ilL, 13720240
BEBZEOEENEEINDSOT, 5k, BIEMN RO
ELBEBEICHRE L AWRESS . LT, &
Bl o %5, E—O EIIC X % screening DR
ENEEREL 0SS,

s B

(1) 19724K ¥ T 5 ERIC UEECTHERLIE
BHETA VAT e EIfRE L THRELL. 9
& 4, hypokalemic primary aldosteronism -C,
20 1 B X5 b0 THo 7o

(2) BodBgr, BEbE2 g, FhEs26,
BEOBRELIE 34, EE2HTHo 7.

3) MEOMEERET, 6 2 AURCEDHR
9 fEGIH, JRIR 3B, WES G, NELFITH- T
¥ 72, MBOMmMBEKME, plasma renin activity, R
T FAT m MR, BELCSEATIERECEL
T,

@ FMBLOCBEOER ) RETH- 1o
TEGI R BB L 72, R R\C, i X 0 EE%
FRU LT, BWERIC & 2R L 2T 5 ootk
Cw 5 SARERKHE, BIELICBRRYETS2L0L
Ez 5.

/[\urm ACOBEG I, 52418 AR SR EVE B AES DT

, H6LE H AR BRHEAREC TREL 2. B —HF
ik, #5125, 1276 BAWRSEREEM UM & THREL
iz

% ik
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) ADXT7 7

Bactericidal &
Broad spectrum

Antibiotics

A Ak A

tiRk—IL
Bhix - FRER
tikso):
BRiE - A

tihs=2r

AFNIFER EOEE % £ <

o Z R R AEWE

Cepol, Ceporan & Ceporacin
T,

HItk 77 v X >
250mg 500mg #1004 7
FoZA4ow7 100mg 7 ¢100 ¢

Bt to7 7wy 2>
250mg 500mg.1 ¢ & <A 7L

Bt 7 reFF Y 7L
1 ¢ XA47TN

t
JT

ATIEL  BEULTE W
I RBIEA
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