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The Diagnostic Value of Selective Venography in Adrenal Diseases.
by
San-Jinn Lin

Department of Radiology, Faculty of Medicine, University of Tokyo
(Dircctor:  Prof. Tadashi Miyakawa)

Research Code No.: 523
Key Words:  Adrenal gland, Adrenal Venography

Selective adrenal venography was performed in 42 patients; 18 of Cushing’s syndrome, 15 of
primary aldosteronism, one of adrenogenital syndrome, four of hypertension and four of pheo-
chromocytoma. Catheterization of left adrenal vein was successful in 39 patients out of 42 patients
(93%). Catheterization of the right adrenal vein is rather difficult because of its anatomical
structure. After become skilled in the technique, the right adrenal venography was successful in
80 per cent in recent 15 patients.

Eleven patients of Cusing’s syndrome have undergone surgery. Six patients of adenoma and
three patients of hyperplasia are correctly diagnosed preoperatively. Adenoma in Cushing’s syndrome
is often surrounded by the tortuous and dilated vessels. This finding, when present, appears to be a
fairly pathognomonic of adrenal ademona.

On the other hand, a specific diagnosis of Cushing’s syndrome due to adrenal hyperplasia is
difficult. The size of the gland may be enlarged but is an unreliable sign.

Nine patients of primary aldosteronism were operated upon, seven adenomas of them were
identified in the right adrenal gland and two in the left. Eight patients were correctly located be-
fore surgery. Only one adenoma had tortuous and dilated vessels around the tumor on the venogram.
Remainder of the adenomas were demonstrated by an arc-like displacement of the vein on the
venogram. Examination in different projections is necessary for the diagnosis of adenoma of the
primary aldosteronism, because the tumor is usually small.

Four patients of pheochromocytoma were examined. The value of the adrenal venogram seems
to be limited. Abdominal aortography should be performed for the first choice considering a

possibility of the extra-adrenal pheochromocytoma.
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Extravasation of the contrast substance during adrenal venography was observed in five cases.

Abdominal pain was continued to the second day after the examination in two cases. One of

them, 51.5 g of right adrenal gland with hematoma was found in operation. No hematoma was

demonstrated in another one of operated cases.

this series.

No case of severe complication was encountered in

Selective adrenal venography often presents conclusive information about the nature, size and

extent of various adrenal diseases. One can also obtain venous blood sample for steroid analysis

at the same time. It may be one of the best methods available for radiologic investigation of the

adrenal gland.
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Table 1. Selective Adrenal Venography
(May, 1958— June, 1971)

cases
Cushing’s Syndrome 18
Primary Aldosteronism 15
Adrenogenital Syndrome 1
Hypertension 4
Pheochromocytoma 4
total | 4z
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Table 2. Cushing’

s Syndrome (18 cases)
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Fig. 1.

veins.

Cushing’s syndrome (patient Y.O.) Left
adrenal venography shows displacement of the

| Adrenal Venogram (cm)
name age sex e R S — Surgical findings (cm)
right adrenal gland left adrenal gland

Y. O. | 38 | female | not examined " | adenoma 3.5 X 3.3 | It-adenoma 3.0 X 2.5 X 2.0

H. M, 44 fermale unsuccessful exlravasation

T. F. 32 | female | unsuccessful no gross abnormality

Y. E. 22 | female | unsuccessful adenoma 4,7 x 3.9 It-adenoma 3.0 % 3.5 x 1.5

T. H, 41 fernale extravasation no gross abnormality

M, I. | 34 | female | extravasation no gross abnormality ;::E;gz:g}:::: éZ‘; E: hgl.‘%atoma

M, H. 35 | female | unsuccessful no gross abnormality

Y. S, ' 31 fernale adenoma 6.7 X 5.8 no gross abnormality rt-adenoma 5.0 % 4.3 % 3.0

Y, 1. 42 | male | not examined _ ~adenoma rt-adenoma 3.5 x 3.0 x 2.0

S. 0. 15 fernale no gross abnormality no gross abnormality

J. 1. 33 | female | not examined adenoma 3.2 | lt-adenoma 3.0 x 2.5 x 1.0

H. §. 36 | male not examined " adenoma 4.0 X 3.6 It-adenoma 3.5 x 3.5 x 2.0
—S _Mj_ __'35—_ female | not examined no gross abnormality rt-adenoma 3.5% 2.5% 2.0

S. I. | 38 |female | no gross abnormality no gross abnormality TE:E:SE:E}:‘;;: gg;: %gi {ljg

K. H,. 21 | female | no gross abnormality no gross abnormality }E}:ﬁg:f_s{:i:: ,?8:: ig: gg
__E: H. 50 | female | not examined no gross abnormality

T, U, 43 | female | not examined adenoma 3.() It-adenoma 3.5x 3.5% 2.5

M. K. | 22 |female | no gross abnormalit.)-/. j ~_no gross abnormality |

Fig. 2.

Cushing’s syndrome (patient Y.E.)
adrenal vessels are’ tortuous and dilated. Note
the long adrenal vein.

The
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Fig. 3. Cushing’s syndrome (patient Y.S.) Rig-
ht adrenal adenoma. The veins are distorted
by the tumor and capsular veins are dilated
and spread around it.

Fig. 4. Cushing’s syndrome (patient J.I.) The
vessels radiate in a pattern similar to the spo-
kes of a wheel.

DD 1T ERIBF OISO L THITER L T
Vo LRI OBIRBIZIER TH ot FHic k
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Fig. 5. Cushing’s syndrome (patient H.S.) The
veins are displaced by the tumor.

Fig. 6. Cushing’s syndrome (patient T.U.) The
veins are sharply compressed by the tumor.
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HEDH LS R MRS ST (Fig. 8), %
e BIFREckEwEr Wi Yy, EEFERR
5.0enTH 2t Lo 1 FIRIEL 22 0 &
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Fig. 7. Cushing’s syndrome (patient Y.I.) Tort-
uous vessel (arrows) suggest adenoma on the
left adrenal gland but no tumor was found at
surgery. The right adrenal venography was

not performed.

RIh L, B 6.6em Tilko B IRils bl
ot FEAEEAO mE MR s L F
TR & ShTEADRIF &1 Tiebh
feds, Ak E MO B Y, LRI T

Table 3. Primary Aldosteronism (|5 cases)
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Fig. 8. Cushing’s syndrome (patient K.H.) Ne-
gative right adrenal venogram. The left adre-
nal venogram shows no gross abnormality. At
surgery, bilateral adrenal hyperplasia was found.

gTHotc, TORTFHOMICE Ihich2l
7 PICIEEE S iR IR R R Rk e e
.

JRFEM 7 v F AT v AAETIR1ISHIC BT IR
WatTicw, 05 b 9 ik FAnC Lo TljlEo

Adrenal Venogram (cm)
name age sex N I S Surgical findings (cn)
right adrenal gland left adrenal gland
M. S. | 46 | male unsuccessful no gross abnormality | rt-adenoma 1.2 x 1.1 % 1.0
Y. O, 33 female not examined no gross abnormality rt-adenoma 1.8 %X 1.8 % 1.2
C. S. 50 female unsuccessful no gross abnormality rt-adenoma 0.7 % 0.8
K. O. 56 | female | unsuccessful no gross abnormality
A, T. 59 | male unsuccessful no gross abnormality
A. M. 37 | female | unsuccessful 1 adenoma 2.9 It-adenoma 1.5 % 1.4 % 1.2
S. O. 38 female | unsuccessful 1| no gross abnormality rt-adenoma 1.2 % 1.0 % 0.6
T. A. 49 female | adenoma 2.2 | no gross ab-normali_t_)_f__ rt-adenoma 1.6 %X 1.5 x 14
H. T. 32 | male extravasation adenoma 2.2 rt-adenoma 2.0 X 1.9 x 1.1
T, I. 46 | male adenoma 1.4 no gross abnormality rt-adenoma 1.4 %X 1.4 % 1.1
—”-. 0. 31 female no gross abnormality adenoma 2.9
S. K. 41 female | extravasation no gross abnormality
Y., M, 30 | male not examined adenoma 1.1 It-adenoma 1.5 x 1.3
0. K. 30 | male unsuccessful no gross abnormality
S. A, 58 | male no gross abnormality no gross abnormality
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HAEDS D D BT W% (Table3), Ffiflo 5
BRI IR ClElE o fF7E M Bt b 013 5
IThHb, TS50 1HRTHIREL & b F <
I egfchlc > TREME,NED bR, 0
KESERE 1.6emThotc (Fig. 9), Hho 4
BN X % EdkE B 5 A o glkEST 7

Fig. 9. Primary aldosteronism (patient T.A.)
Right adrenal venography shows a plexus of
the circumferential veins.

Fig. 10. Primary aldosteronism (patient A.M.)
Displaced adrenal vein is demonstrated. (arrows)

HAREZMRE S #2% #4452

_,-__«' 5|

Fig. 11. Primary aldosteronism (patient T.I.)
Adrenal venography of the right adrenal gland.
The vein is tortuous (arrows).

vy

Fig. 12. Primary aldosteronism (patient Y.M.)
Arc-like displacement of the vein (arrows) is
noted.

DIREDFAELFE>Tcb D TH S, K36, 41
ATH 20, Wb Fogldlf3usehll
TFCHotz (Fig. 10~13), (JEB O ERY X 7
g4 n ETHET S R Th 2.2em, 2, 2cm,
l.4em, 1.lem&is%. ) 25 2.2enDkE
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Fig. 13. Primary aldosteronism (patient H.T.)
Tortuous vein (arrows) is demonstrated. The
right adrenal venography was unsuccessful be-
cause of extravasation of conirast medium. At
surgery, adenoma was found on the right ad-
renal gland.
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Table 4. Primary Aldosteronism: previously reported cases with adrenal venogram and surgical results

o e | Gy | e o e ()
mid? | P | <o | <zo | o<
Bucht H. (1964) 1 0 1 0 0 1
Starer F. (1965) 1 0 1 0 0 1
Mikaelsson C.G. (1966) 2 1¥ 1 0 0 2
Mikaelsson C.G. (1967) 2 0 2 0 2 0
Melby J.C. (1967) 1 1° 0 0 1 0
Sutton D. (1968) 2 0 2 0 2 0
Mikaelsson C.G. (1969) 2 1% 1 0 1 1
Conn J.W. (1969) 9 6% 3 1 4 4
Cerny J.C. (1970) 5 e 4 1 1 3
Kahn P.C. (1971) 6 0 6 0 4 2
Present series (1972) 4 3% 1 0 4 0

« arc-like vein without abnormal vessels
? with abnormal vessels



MAM474E 7 A 250

OEMIFEAE LCHREETH Y, BEERHD L
T HHEEREIBENF R K E WAL ERTTE
e\,

,%. i vce@%&%—.5)6)9)20)28)25)26)2?)85-)36)21), BE%A&-}-’
LV FAT v EDBIFHIRE A X0 0Fi
ERMN Y IR T B34 (Tabled) o
WTHRTHRD &, REOKE S 0.9cax 0.6
B 3.6emx 2.6emFTHBH. ZhHILEIFH
IREEY Tk 2 » > v ZIERERAC 3510 D IRNE & [k
T RIS R B A B b 6 < PRaR U7 B A A AR
BHoL, EIFAIMECESHRED B2 GED RS
hOERBHY, TOVLThPC IOTRETIhT
W5, BEMENAEDLIRI-LO, B IOEBA
18 o FEHER AL R b looTiEd bhleb o
3, IR L IREOfFIEREE S Z &23C
%%, Lo UHEBH X 2 i o ICRAETT 2 E o
EFiitciobb o, MEETOERETLAD
hAZERLORFICHEEND S LEbhb. T
X5 R T2 & hic L E x bh b flik Mika-
elsson2920 %5 1 1 Conn® & DIREFIZ il bh
5. HBRATR 4 AR E Bl 2 miF o By
FEFHDREEOREERE 21208, WTFh b Y
Bl it URESTCH Y, Hlre T30
Ml D OEBEIFMIEE Lo, Tl X
51 1 i false positive TH>7c.

FERHET v F AT v AED JRIE TR M OfF
EMRRD bhfco, HEBRAIT 1T TED
KEJIREE 1.6aThot. FIBHIRERY L
W ST HE T b o tc i N O IR B BRI T 1.4cm
THHH, kT H-chpio 31flo ik
0.9cm D DpH A, Satton®® (LN 5 mneD i
B2 W LRt L ah-<C\ B D%, o XEFTEO
PEMIARBCH B, Cemy BOVLITHOFEFEM:7
o FAF v VR 2T EIBSIRERE 2T,
4 X 4mmis L8 x Smm DL DH By TEIzL
LTwah, ez LERh27cdoic10x30
mm, 10 X 15mmD JREA H % & s LT\ 5, Melby
524, BRI CIEH L2k hicd ood
i, Ffic XoTEMT 0.3cm A 0.9cm, A5
BIEC 2.3cm o IR 2 FEDONICLONHD &

295-(17)

B TW5, Kahn 534 1. 0cndRIESFER T
ot LTWS, 20k 5 I BB MR
THiMTAZ LD TEBREOR E X34 D4
HThEAEh3 EELBR, 4md {0 F TR
NEFEREE S H DA, REOME, BREwikE
Licln e T s B E s Yekitshs L Bb
na. HRG HSHRDBE MEDOIURET b
FIWTEET 1 emDRIERPRE CLin o EF 2 T
%. Conn B¥O#FiHIZ LIEFERET » KA T
r VEORIEL B/ NS L, 3emPlTFD b D23
% w5 E8hTwbd, RicEIBEIREREY
Tlemd o F CHIH 2 FRE TH B LEE Th
(¥, Conn DiffEatH LIFFHEKT v FAT v VIED
BIEDIFIF0% 2T 5 & LT E S LHEET
HTELARETHAH. KUBRBIBRE T So-
fler B s 2.5emD REA 2 LS LEEL
T34, BIFFEEO RSB oD
CiEO B PR E SOREIRENH D LE X
BT, e sEWEERORIFERC OV TR
Reuter® 1%, RIFEHIRILY C &/ 5 moEEB 5
PR TE R EMEL TS, LaL—F Boo-
kstein 5% 0.7cnd [RIEH B IR TR
CEieholeflEeRl, SbRERET7LFAT
n/ﬂTdﬁ%%@ﬂE#ﬁw%LL5L®°ﬂ
BRI AFIRE D 5\ & HHITE R A R~ T
W5,

FRMET L FAT r v ECRIREL TR
BHHZERERTHY, BT CogIEHET
IR T Wiy, ZobEIBEIRERIES
W LR 0GR T L RERERAES &
ENRTEBEEDLh T3, HRARMTIE
BIB IR AS D Lo\~ & Uiz 4 BlE, W
Fhb FM CHERIBCIRIEYNRD bR FH Moy
BTl E#ELZBRD, Com® T JAUEE
FEMET7 v F AT v VREO 1380 R EA A R
Hotcd037H, ERIFChHotcb o736, Ml
BliFciiobhicho 24, Xk EEEE D LI
B B HANHO 1, 026 T RN ERIT i 2\ &
IRTW5, FofloRE e X>TH LRI
% IRIENGRD b T\ B0, O A S



296-(18)

TeERIBRCIRIE D B % FEEA T\ & L FHe
LATHEHATH D bahicv. HREITEFEMN
THER I 9BID 5 5 7 FIrERIBC RIEL
L, B 2Hlizdchot.

DEDXSRERESET A FAT - VEEONE A
BRIEIC 3517 5 IR O X FT R, /NmE S8 D
EHThs 25, FoYly EMCT 579
CIXEEO L WXEEPEL L E, Pheldd
BEOCHAZD LEZ I 2 HATOREHANEL
E2Tw5, FLfRyABEROEL < 3R hM
ERIhTWB0T, HEAOEACEEAEK
RV LI LD 75 vl l, bkl
CHILOEREYTREL VLS, 0L 5 iR
DT CHETIEBEDF B LT i %
HERAEORS Z %D T, BINEERH
LEEZLRS.

REMIIEC 3517 % BN GIRI,  ECH)
WRERBZ TRV 2 bl h B A BERR T 5 o dici
BRTH BN, BWEMIEDRI0% TS
Y, GFREIRC R ET 5 b 00910% B
DT, EABIRBE S EE SR Tiiebh
BNERDD.

BREIF IR O & 8HE & LT B gk
FIXEIEHIRO MIELS e H 5 H, PEE
7B OREIBHIRODBEEN X B MBI o113
MH O mMEMRHTHBD. HRATILZ » > v
FREBRES M EFRMET L F AT » ViE 2 i
EHRHEZRBR L. 2 o> v 7ERERED 1 filik

BIE Y EEA O mENRHRH b, 95
BT g a2l Ui, BS990
B L OMREEH D O EERZ LEE L, BB
TRV, BEEI6A Hiz 45 22 1T ebhis
7 AR mEN D H51.68 Hotc. o
2flirehTh Ak L0 EEIBEEH @ mEst
W2 B D, B % R UBEE % dk LicatE b
R EHE L, —eREBC IR 2 LA 309 I D
o, BRET LV FAT v VIED | GlEARIB IR
BEPCMEINREY D D g r el Uieas, 3
T XS KIRL, BURH o Y 2 KL L
o, ZOHLGIEHEWS, Bekrihh BEL X

HARESRME R &M a2k H45

R ZBRFL X O AT ot ny, S
HETHTHOR., 3 AEciplifsrit ey
EEFCHE L, o 1 flidmd i g s g 4
PRDICO T il Lichs, FoBERciiky
Aot FilF O3 MRS BR feho
k. BLk5 0 5 bikdE o H U K% D
IEROFED SR L Ok 2 4T, T ThHo
2. SO X5 e AHHERERAIOEARS X 0N
ABEETTF2 L X VI B L TES,
L2 LEIREEE 2 T B R A EA LT\ %
Btk b, HAGEEEZ T ¥ 5 ER5ES e w
D, BRSO B A T X Ao W ATREM: D B
B, BMIEAFERE % test injection TR 5
EESRCLETH D, EAROREMCE®T %
LD ER Y o< ), BlEELy
BNCRD B 1dI kY THD EEL TS, B
TEE TOHETIL Bayliss L2 EIBHIRES
L0 BB BESE A L e T R R A 45 L
T D, Fic Eagan S0 HIEIBEAERAE %
o Lcfl% 45 LTw5h, —JF Fellerman
B35 X U° Fisher B0k BB IR C %
FlERL, EHOBIEL ¥ iz Uicldic Bigns)
Rodbolflzfiti LT\ 5,
VIL &

D) SRR SRR & 77 o426l o Y
AR RCED T 2 o o v SRR, R T AR
A7 v AERROIC T OBN EoERE S L
R s L. .

2) ERIBo#MIBEiE ) L o8 ek
DHT =T A AR LT L, HlEO
BT X D% ORI T A LItk v A
RSO E L L.

3) 7y v v ZRERERETIRISHIC o W TEIE R
IR 2 4T0c v, LB FHHTicbh, B 6
B &BIZRL 3 PIATRNCIE L < 2l LE. IRiE
RS THIIC B XD S E 0L, BN
&g b B K E . L LB Crisimg
BTroREZOZNLIEREITELENTZ L
1, AIESERCKECBSERERGCCREIE LT
TR EE 2 bR,



IE 474 7 A 250

4) JEZMET A F AT e VETRISHIC BIB
B AT, 9 BlicFER s Ticbhies, 4
FREREncIE L 2 hic. o 4 flikdiz L
fe e i A e 5 B e L, O
I A SR FiT CIRAE SR S i, FRET v
F AT r AR R EIE P O ESHR X D
XD Z &0, ERNTHRADhAERLD
RN R T 508D B, RigoTBF AT
DEEERINL, PECHETZZ LADREEE L
fe.

5) #RtsRalEo ZHC o\ T BB OB
THHNEREROZHINEFIR R, MER
B L U TS ABIRE A BRI h s RELE
z b,

6) FEEAIOIMAAIBHIL S flickbhic, 24
WL A R Licb ol 2 flb Y, £D 1
BV F AR gAYk ¥ W il O ZRAF D T
FEHRnT b 1 ik mifixis bhls
Mote. HERGICHEE L BIFEIL ool K
Wz > TIRMOOEE XTS5 2 & xh~i.
7 ARAEHEIEIFOHBEC oW X2 L
LI LIS Er il Rt L85 2 & &, #R
MR X 5 LA ATRET & & 2 DI
RAOED b0 L EZ .

A3 o BUS 130 A B 2 ORI & & (1971
EAAHET) ek wTRELL,
fkdhwHi b, (OHEMER & ¥ LB INE
BBcHATHELRL, HEMEYE ARMTIV
FUAESEEE R OO EME LET. kR
O BB 3 X CF N Ric 0w T MEoR & BEEY
s e A R BRI R AN RE, R TREM,
— R FIRRGE, BEARPREAKE EBFR S
REEE o 2 s L. WelEEs 5@h
BT S o k¥ HHREERE A RBL 3.

x O’

1) ANSON, B.]., CAULDWELL, E.W., PICK,
J.W. and BEATON, L.E.: The blood sup-
ply of the kidney, suprarenal gland, and
associated structures. Surg. Gyn. Obst. 84
(1947), 313—320.

2) BAYLISS, R.1.S., EDWARDS, D.M. and
STARER, F.: Complications of adrenal

3)

41.)

G)

7)

8)

9

10)

11)

12)

13)

297-(19)

venography. Br. J. Radiol. 43 (1970), 531—
533.

BETTE, L., BLAISE, H., LEPPLA, W,
OERTEL, G.W. und WEINHEIMER, B.:
Percutane Katheterisierung der rechten und
linken Nebennierenvene be=im Menschen.
Klin. Wochenschr., 42 (1964), 790—794.
BOOKSTEIN, J., CONN, J.W. and REU-
TER, S.R.: Intra-adrenal hemorrhage as a
complication of adrenal venography in plimary
aldosteronism. Radiology 90 (1968), 778—779.
BUCHT, H.: Percutancous catheterization
of the left adrenal vein in man. Scand.

J. Clin. Lab. Invest. 14 Suppl. 64 (1962),

27—38.

CERNY, J.C., NESBIT, R.M., CONN,
J.W., BOOKSTEIN, J.J., ROVNER, D.R.,
COHEN, E.L., LUCUS, C.P., WARSH-
AWSKY, A.and SOUTHWELL, T.: Preo-
perative tumor localization by adrenal
venography in patient with primary aldestero-
nism. J. Urol. 103 (1970), 521--528.
COHEN, R.B., CHAPMAN, W.B. and
CASTLEMAN, B.: Hyperadrenocorticism
(Cushing’s disease): A study of surgically
resected adrenal glands. Am. J. Path. 35
(1959), 537—550.

CONN, J.W., KNOPF, R.F. and NESBIT,
R.M.: Clinical characteristics of primary
aldosteronism from an analysis of 145 cases.
Amer. J. Surg. 107 (1964), 159—172.
CONN, J.W., ROVNER, D.R., COHEN,
E.L., BOOKSTEIN, [.J., CERNY, J.C. and
LUCAS, C.P.: Preoperative diagnosis of
primary aldosteronism. Arch. Int. Med. 123
(1969), 113—123.

COPE, O. and RAKER, J.W.: Cushing's
disease. The surgical experience in the case
of 46 cases. New Eng. J. Med. 253 (1955),
119—127.

EAGAN, R.T. and PAGE, M.L: Adrenal

insufficiency  following  bilateral — adrenal
venography. J.AMA. 215 (1971), 115
—116.

FELLERMAN. H., DALAKOS, T.G. and
STREETEN, D.H.P.: Remission of Cush-
ing’s sydrome after unilateral adrenal phle-
bography. Ann. Int. Med. 73 (1970), 585
589.

FISHER, C.E, TURNER, F.A. and
HORTON, R.: Remission of primary hy-
peraldosteronism  after adrenal venography.
New Eng. J. Med. 285 (191), 334—336.



298-(20) HAREZRHAREEEE  B32E H4 5

14) GLENN. F., KARL, R.C. and HORWITH,
M.: The surgical treatment of Cushing’s

bography of benign tumors. Acta Radiol.
Diag. 8 (1969), 129—145.

syndrome. Ann. Surg. 148 (1958), 365—374. 28) PLOTZ, C.M., KNOWLTON, A.l. and
15) Gray’s anatomy. 33 edition, p. 1562. Long- RAGAN, C.: The natural history of Cush-

mans, Green and Co Ltd, 1962. ing’s syndrome. Am. J. Med. 13 (1952),
16) SABH « WF /AR B = b7, WK 597—614.

B ¥R LM 548% (KIE74) 352—364. 29) POUTASSE, E.F. and HIGGINS, C.C.:

—

17) JOHNSTONE, F.R.C.: The suprarenal

veins, Amer. J. Surg. 94 (1957), 615—620.
KAHN, P.C. and NICKROSZ, L.V.: Se-
lective angiography of the adrenal glands.
Amer. J. Roentgenol, 101 (1967), 739—749,
KAHN, P.C.: The radiologic identification
of functioning adrenal tumors. Rad. Clin.
North Amer, £ (1967), 221—230.

KAHN, P.C., KELLEHER, M.D., EGDAHL,
R.H. and MELBY, J.C.: Adrenal arteriogra-
phy and venography in primary aldosteronism.
Radiology 101 (1971), 71—78.

LECKY, J.W.: Percutaneous transjugular
approach to adrenal venography. Amer. J.
Roentgenol. 104 (1968), 380—385.
LUETSCHER, J.A.: Primary aldosteronism:
Observations in six cases and review of di-
agnostic procedures. Medicine 43 (1964),
437—455.

MELBY, J.C., SPARK, R.F., DALE, S.L.,
EGDAHL, R.H. and KAHN, P.C.: Di-
agnosis and localization of aldosterone-pro-
ducing adenomas by adrenal-vein catheteri-
zation. New Eng. J. Med. 277 (1967),
1050—1056.

MERKLIN, R.J. and EGER, S.A.: The
adrenal venous system in man. J. Internat.
Coll. Surgeons, 35 (1961), 572—585.
MIKAELSSON, C.G.: Retrograde phle-
bography of both adrenal veins. A preliminary
report. Acta Radiol. Diag, 6 (1967), 343—354.
MIKAELSSON, C.G.: Epinephro-phle-
bography in two cases of Conn’s syndrome.
Acta Radiol. Diag. 7 (1968), 410—416.
MIKAELSSON, C.G.: Epinephro-phle-

—

Surgery of the adrenal gland for Cushing’s
syndrome. J. Urol. 70 (1953), 129—136.
REUTER, S.R., BLAIR, A.]., SCHTEING-
ART, D.E. and BOOKSTEIN, J.J.:Ad-
renal venography, Radiology 89 (1967),
805-—814.

REUTER, S.R.: Demonstration of adrenal
metastasis by adrenal venography. New Eng.
J. Med. 278 (1968), 1423-—1425.
SELDINGER, 85.I.: Catheter replacement
of the needle in percutancous arteriography.
Acta Radiol. 39 (1953), 368--376.
SOFFER, L.J., TANNACCONE, A. and
GABRILOVE, J.L.: Cushing’s syndrome, A
study of fifty patients. Am. J. Med. 30 (1961),
129-—146.

SPRAQUE, R.G., RANDALL, R.V., SALAS-
SA, R.M., SCHOLZ, D.A., PRIESTLEY,
J.T., WALTERS, W. and BULBULIAN,
AH.: Cushing’s syndrome. Arch. Int. Med.
98 (1956), 389.

STARER, F.: Percutaneous suprarenal ven-
ography. Br. J. Radiol. 38 (1965), 675—681.
SUTTON, D.: Diagnosis of Conn’s and
other adrenal tumors by left adrenal phle-
bography. Lancet 1 (1968), 453—455.
WY MBS v RBENC 3 U B EOE ot
. R B F24 (1970), 689—895.
WEISS, E.R., RAYYIS, S.S., NELSON,
D.H. and BETHUNE, J.E.: Evaluation of
stimulation and suppression tests in the
etiological diagnosis of Cushing’s syndrome.
Ann, Int. Med. 71 (1969), 941--949,




