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A Comparative Study of the Accuracy in Locating Adrenal Lesions
between CT, Adrenal Imaging and Angiography
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This study was undertaken to compare the accuracy in locating adrenal lesions between CT,
adrenocortical imaging and angiography in a total of 30 cases of adrenal diseases; 15 of primary
aldosteronism, & of pheochromocytoma (9 tumors), 4 of Cushing’s syndrome and 3 of adrenogenital
syndrome.

The correct localization was obtained in 90% (27/30) in CT, 94% (29/31) in adrenocortical imaging,
100% (15/15) by arteriography and 90% (18/20) in venography. However the locating accuracy
decreased to 83% (15/18) in arteriography and 67% (18/27) in venography when the technically failed
cases were included.

These results suggest that CT and adrenocortical imaging are sufficient to detect adrenal lesions in
most cases. Ambiguous cases in these noninvasive methods may be the subjects for angiography.
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Table 1 Results of CT, adrenocortical imaging (Al) and angiography in primary aldosteronism

Angiograph . Final diagnosis
Celselio, & hgs Be cT e AG ‘% SRE Lesion Nﬁean diameter (cm)
1 51 F - + Np - R Adenoma 0.9
2 35 F - + Np + L Adenoma 0.9
3 38 F + + Fl - R Adenoma 1.0
4 54 F + + Np + L Adenoma 1.0
5 56 F + + Np Fl R Adenoma 1.0
6 43 F Np + + Fl R Adenoma 1.3
7 46 F + + + Fl R Adenoma 1.3
8 38 F + + Np Np L Adenoma 1.5
9 33 F + + Np + | ® Adenoma 1.5
10 61 F + + + + i Adenoma 1.6
11 40 M + + + + L Adenoma 1.7
12 62 M + + Np + L Adenoma 24
13 51 F + + + + R Adenoma 25
14 a7 F + + + + R Adenoma 2.5
15 53 M + + Np + RL Hyperplasia -
Locallistns rale 12/14 15/15  6/6 9/11

(86%) (100%) (100%) (82%)

+; correct localization, —; incorrect localization, AG; arteriography, VG; venography, Np; not performed, FI;

failure.

Table 2 Results of CT, adrenocortical imaging (AI) and angiography in pheochromocytoma

i Angiography Final diagnosis
Case Ho. Age == £l L AG VG Side  Mean diameter (cm)
1 56 M + + Fl F1 L 2.8
2 30 M + - + + L 3.0
3 45 F + + + + R 3.0
4 44 F + - + + L 3.3
5 30 M + + + F1 L 4.5*
. + + + + L 2.5
. 17 F + + + Fl R 48
7 45 M + + + + R 8.0
8 59 M + + + + R 8.7
Localization rate e [ e o
i : (100%) (78%) (100%) (100%)

+; correct localization, —; incorrect localization, AG; arteriography, VG; venography, Np; not performed, Fl;
failure, * on the CT image, ** case of bilateral, Pheochromocytoma.
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BFERR, FROGENCH BRI EIT SRS
EROFIBBIREE 21T, LE X b KEF
EFELEINL, BEOKE X3, BMHEACE
JaHE B BIEmEL, ToFEHoRITE
Hli,
IIL. # &

A, BREMEFILFRFO%E (Table 1)
REET AV FRT e VEEIRIELG &, TS
R 1 PIOFISEITH b, HERHEL CT 86%
(12/14), B> v #100% (15/15), Im*& &%
BEIRAAE DO BIRER100% (6/6) ROt
BIREH82% (9/11D) TH o1z, CT RUEIREY
THREShih o7 2 FIORRER, FHERLO
cm LLFTHh -7,

B. #a&imiafEE (Table 2)

CT ciximfll 21 BB EAmME 1 Fle < 8 file
BIDIRE Wi & h, Case 5IXFFEB & i 5 &
EREMRECERTECLOTH -1, BB
YL 8 6l 9 EEF 7 IEH (78%) Ot ATk
T, BUREED 2610 5B Case 21X ACTH
A > v FITRBLIER LB, Case 4T
BEXEBNFT~RBTLC\ehk®, >vars
A ETRRBEEBCE AT,

BIFMmEEE 3, BiRER S8 ik 7 flicE
REEE T E, WIFICELBI0 8 FHEI B
Shie, BIBEIRERIL 8 Hlh BRS¢
BEreEE Bl s hi,

C. 2w v/ ERBRUBBHESBEEE
(Table 3)

7 v ¥ ZIEGRFGIRIE 2 61 & BIUE 2 Bilo 4

Table 3 Results of CT, adrenocortical imaging (AI) and angiography in Cushing’s syndrome and adreno-

genital syndrome

Case No.* Age Sex CT Al

Angiungraphy_ Side

Final diagnosis

AG VG Lesion Mean diameter (cm)

1 53 F + + Fl + R Adenoma 1.8

2 31 F + + Np + L Adenoma 2.0

3 11 M + + Np Np LR Hyperplasia —

4 35 F + + Np Np LR Hyperplasia —

5 26 F + + Np Np LR Hyperplasia —

6 16 F - + Np + LR Hyperplasia —

7 35 F + + + Fl L Carcinoma 12.0**

6/7 77 1 33

Localization rate

(86%) (100%) (100%) (100%)

+; correct localization, —; incorrect localization, AG; arteriography VG; venography, * 1—4; Cushing’s syndrome, 5--

7; adrenogenital syndrome, ** on the CT image.

Table 4 Summary of localization rate of CT, adrenocortical imaging (AI) and angiography in adrenal

diseases
. Arteriography Venography
Dise CT Al
S . Success Total* Success Total*
=
e 12114 15/15 6/6 6/7 a1 9/14
aldosteronism
Pheochromocytoma 9/9 719 8/8 8/9 6/6 6/9
Cushing”
ushing’s 4/ 44 010 01 2/2 212
syndrome
S 2/3 313 11 111 11 112
syndrome
Overall 27/30 29/31 15/15 15/18 18/20 18/27
localization rate (90%) (94%) (100%) (83%) (90%) (67 %)

*Localization rate in the total cases in which selective catheterization was attemnpted.
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Table 5 Success rate of selective catheterization in adrenal angiography

Venography

Disease Arteriography 7 T Bilateral
Primary 6/7 9/14 14/14 9/14
aldosteronism
Pheochromocytoma 6/8 4/8 5/8 3/8
Gusiaog's 01 212 212 2/2
syndrome
Adrenogenital n o2 12 12
syndrome
Overall 1317 17/26 22/26 15/26
suceess rate (76%) (65%) (85%) (58%)

flch b, BIBHESEERFILBIZN 2 6] LEE 1
FTHote, CT TIREAS 76, BIRHISER
oD Case 6IEB T 1floBHRELIEHLE K
Pofeb DRV 6 FliCRENIRE X h, IR
¥V F TR T HEFcRE B T &, BIFM
BEE TR, BIREEN2 » v v ZEREED 16
L EIBHBEEFORE 1 4l L wiTicbh, EE
BlOBIRE B R URE» B & h, —HEl
BHikEH I 40IcRESh, SIBEBERFD
FEE G T OISR IR b, BRI
DLtz v v 7ERBORE2 ML, BITHR
EEFED 1 fITiThFRELRE Ehic,
CT, Bl v+, BRMEITEIREY R Uk
RPN BT H5REREEY F LD THRB L
Table 40f< TH Y, Th X h90%, 94%, 100%
BU0%CH D ThdEmWRERHENE SR
7o, Lo, MEEHCERAREIIES AND LH
PRi&ER TI1183%, k&R TI367% &REKREER
RETLTWS, BEICEIRIME O BRIRIEF R
IhEi% Table 50 TH b, BREF TI1176%,
FRIBBIRERE Cix65%, LEIB#HIRKEY T
85% T -7, LI EVESI 6 Flic BRIZE DA
—E AR E DI, ZDO5HO 3EMEEIT
v F BRI TR ERTH -7 L
O 4 FEF O ER R T 5,
IV, EFISE

CREGU 1) 35m%, i, REMETAFATrY
it (Fig. 1

AN CT cgice 3, BT v+, BT

BBFI604E 6 A258

R A Vet - R b ok M)
THbH, Ty 29 VvHAHY v TRRED
activity (2% £ h, ACTH-dependent adenoma®
LW & h, ERIBRMILEEA TI34E1.1X0.9X0.8
cm ORRESLEIE BB bz, ks, KF
@ CT #% retrospective =45 & FEIE EH D 1
A S A4 ATPIARGEERD 0D, BEIBFHOR
& IME T E e i,

GE®GI 2] 51i%, L, BFEETAFATrY
fE (Fig. 2)

A CT, RURBIBBREE cRiREoFE
BEEEAT, BB v FOoRTEAZE TR
THhoERATHSD, BBLEIFy v+ THAE
BT EF D H 5 2O hot area 233 b i,
ZRTEETRTHEEDO Y -2 2R, WEERY
Hol 1EORED, B2\ 2EOREDCTFLE
Mg, FEy 23 vlEls v FH
® hot area FRHIFIE R T WAHFR»S 1 EDOH
2 Shic, GRIBBLEATRERCGEY

R R PETE57:1.2X1.0X0.7cm O BIE TS b
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e,

CHEGI 3] 38m%, Zetk, ERMETAFAT v
iE (Fig. 3)
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NOBETHRESHECHEE S, BT
YFRBENZHOETCERTH-EFTH
5, BB v CRARIROEEO 22 & h,
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DBEGWHIRE Eh, 22—V —LOHESW
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CT scan (a) shows the normal appearance of both glands, failing to demonstrate the adenoma. Baseline adrenocortical imaging (b) shows

uppression imaging

S
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Fig. 3 A 38-year-old female with aldosterone and cortisol producing adenoma of

the right adrenal gland.

A mass lesion is clearly demonstrated by CT scan (a, arrowhead) and adrenal
venography (b). The baseline scintigraphic pattern suggests not only the tumor
location but also the hypofunctional state of the contralateral gland probably
due to hypersecretion of cortisol by the tumor (c). This was confirmed by
appearance of the left gland activity in the ACTH stimulation image (d) and

a venous sampling.

X ACTH &fif > v 5Nz X A5 AIEIBF o &
BIFERIL Yy~ 7V v 7/ CHR S, BHaick
FloEIEEIRm Y~ 7V v 7 DfERIE, Gl 7
AT e 2 400ng/dl, = -5/ —n116.5ug/
dl ¢, Zilcixzhth7 v AT e v56ng/dl,
2—F V=8 2ug/dl THAIZERMZILT T
N F AT w445, = —F V- T 144E &
BlEZR L, REML, BBy vFofE»5
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REMmEED 2 —+ ' — A HEOBED LB S
R IR, MEZhER S,
CESI4] 308%, HtE, wWEMiE (Fig 4
A5 CT, BIBBIREF cEBREMREN 2
Wrpiiz X hich, BREERIR > v+ TIENZ R
THETH - IEFTH5H, ACTH A v 59
Xy, FRIFoXENHEL b D TH D,

AAERSE #4555 $65



e iU 84

c

Fig. 4 A-30-year-old male with left adrenal pheochromocytoma.
The mass lesion is clearly depicted by CT scan (a, arrowhead) and adrenal
arteriography (b). Baseline scintiscan failed to demonstrate the tumor (c).
However the ACTH stimulation scintiscan (d) revealed a defect in the lateral
portion of the gland, indicating the location of pheochrormocytoma.

V. % %

FEREET7 v FRT e ViE, BEMIEE 27>
VIZREREF L o EIBRER oW TCT, B
vvF, RUMEEH X 5RERERY FER
B ET Lics, ThXfho&EBiwd5 s
hOEBRBHICL 27 7 r —FREERZMZTH
ks,

1. BRMEZILFRTAVE

bhbhoSERFLEEREETA VAT r Y
fFED CT i X AEE 0K HEIXSS% (11/13) T
Hotehy, TERENTILT8Y% (7/9)7, 80% (4/5)9,

REFI604FE 6 A25H

(29)

85% (11/13)¥7s L oBEHELFE IR T 5,

CTrrsREORHEYELET HRKDOEFIX
ZDREITHY, BHRRITEBHCIIELO
cmEE 2 bhTEHY, bhbhoCTitX 3
false negative 2 #lix % ZHE0.9cm TH -
o, REJIRMET2EFLLTRFERMLLE
zbh, bhbhOEFOM< RESD S BT
PRIBICAE LIcBE, AHHEBLATA R
M EFEIET 2T, EHEIEOHMREY AT
NGB E R ETCEECRE HE L 556
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PHHEBRABE LR, ERETAL VAT e VEET
RERLBEELELELZLRD,

B> v 73, CT AR EREM nBEEE T
HY, PhbhnoBEHciimiaTm 1 frats
FEFET LV F AT v VEISFlOEPICIELHE B
hic, BEROBELHRTHB L, BEOKRERT
B> v 7 Ti246%(13/28)', 75%(6/8)™, 81%
(17/21)*, 94%(15/16)%, Fi=F 4 24/ v
> v FTId6%(6/13)19, 79%(15/19)'2, 84%
(21/25), 100%(6/6)'V L $FEE I X b EHR»
bRTwb, EETRUMHE s v 7 T46% EELL
BB H R 2 #4 LT v 5 Weinberger 51943,
BEOKZZN1.0mUTDOLEDNREh it
B LD LI, BEROSBECLTORRLY R
LTw3, bhbhoBWELERIT, —BkiE
ML RRR e vk —AERE, E50E
BEOHE TR, MElBOMER VEIBAL
TO activity DZEIC L 2 ZMERIC L o7
EEZONDY, BIF v FIEEY v FOFTR
THE LN, FF4 29V vHdle v+ 3 5EH
X bEmli, FE4 24V vy v 38
R EIRE L DEFNCER & S, BRERD
PBLYERTHLFFV AV Vvl vFDi
ERAPOTOIANEEDOBERI S A b0, F
F 4 29V v THE & h B ACTH-dependent
adenoma DEFENEHE TR DY, FF4 44
VSl v FOREITI, B2 LER S hiE
BloHEd H 5, bhbhDiEF 11k, ACTH-
dependent adenoma T#H - 7o b DT, FF 4 £ 4
Sl v FOREREH BT oTcE LTch
BELITHAIELELLND,

bhbhoSa O TIERE Y v FizTLHAl
BRIOZMIDBTEETH - 7o hy, FEF 2 0n< A4l
BIB iz 2 #FTIZ high activity area 23E7E3 5 X
5 IRAEGITIE, > v FIXEEIR BN & L TR
U2bDEEZ LR, FREIBY v FILER 3
O, AT OMWEREL LFMET5 2 L b8
TE, CTiRRALhIRVEELRD Y, BEHET L
FAFr VETREREOB REELEELZDA
5,

FEHEET7ALF AT e VIECKIT 2 EIF0E S

(30)

o CT, RI, MEE¥

B L T, ERIRER T BRE O B R 1345%
(10/22)'7, 53% (8/15)'®, 58% (15/26)', 80%
(8/10), 93% (14/15)%, 100% (10/10)Vis & At
RE STl Y, —HBREE T, KBIRER
T33% 3/, BRWYEHK TT0% (7/10) 3% %
WidT77% (10/1DY0IREDHR R 1RHE S h <
WA, SEIObhbhORKEE T, BIRGEIR
‘R TIX80% (8/10), BIRWBIIRER T1X100%
6/6) L VTHIBVBRHETH - 2. F7 Kahn
B, 8mm M EDRE T H hiiikEE okl
AREE LT3, bhbhDiEFICIREIE DL
B AR L7280, 9cm © 1 B ER 458 o BE
BAEHSFRRYE Lo L, MU <0.9cm
EIF P RIMic e LicRIB A S hish - e,
f-> CTREOFENM IRHREELYE 2 53
DEEZBRB,
LZATMEEHRIFHMEFIKE<HE
L, Adamson 5290 ICERAVICINLEE & 7236060
FBEREET VP AT e vEOKR TR, WRAEHES
ik catheterization DR IZS0% L TFTH b, =
OEEIIEZ T & L CHRIEE IR~ D cath-
eterization DEEE JCHEE L T 5, bhbho
BAEDEREGIRS Ui, Hix64% (9/14) <
# o7z (Table 5), #IRERE, ERE7LF X
e YETHE, MERKESETTWERDs
BHEE LT EEFHlomENBHEYR o LeT
<2, iR m e, BIE A o M EEF B & o wT§E
HbHh, BIRE#ED CT i CMfES mass &
M2 IRFI & T 16105 necrosis & H i
LEI% >~ v 7 ki false negative & 7x - foffife &
OHEEDLH Y, NEERLCT, B> v +ick
TLTfilhbhaRETREWEEZORS, K
T F 2T e VIR BT EAIRE R T
LY, CT, BB v+ coE@Eelct+oTh
BEE2bHR, ThLTHROAR—FFI2H B\
EFTRTH-> THEIBRORELEL b b5
i, SOHE, REMEZ+5EE L TS
BfTltbhsa_EbDEELLND,

2. tBtaimpaRE

CT ik 5 EIE M oBH ERIZ8% 1 B
100% L &G T h T H 12020 bLhbhOBE b
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S HlEPlicEE R LB T30, hiES
BEHRKEWLDTHED, bhbhoEFATE TN
TH2.5cm LA ETH - 7o, XEhawc kBB o Jglh
RERICERTS %2 bh 533 0cm OEREO
false negative FlDf & STV 570, BIEFH®
teifaEoEH iz CT R xhdTHERATHED &
Zzibhs,

WBEmRE T 5 Iy v 7o BARERE
8% (7/9) THH, Seabold H2"D71% (10/14)
LRERBETHS, BT v TR, BEMRE
BRIBGEE LTHIBE SR8, bhbho false
negative 2 GlLERIZEIBMHUCHBEL, KED
EGARRB O I dRIBGE il LB Ted -7 16
LIEEVEIBOMUTAARE L T iched, X
BEYELEr o1l Thote, TOXHIC
BBy v+ ciimaiiEc X 25, RE
X > TETAREEE L TH A S 2ERWER
mAab Y, BIBORIBGARZBEFEIT T,
0.16%BE® T, BIFOMELBIEICHH LB
WBERDD, ZOFAERRTARALLT
ACTH &7 C, Riflg % BBt 3T 28400
XhTHE Y, bhbho false negative @ 1 Fiik
ACTH &7~ v+ THIRCEIF o RIBGE LT
LB, co X 5 kiEl% sy v FoREHHB G,
WHEHZHERIICT wh B LEZDbNRD N, &
MHESALCETHE A 2 -2 v 7 8H¥]
MIBG (metaiodobenzylguanidine) (345 .l i fE
OB A—> v 7BE L LTERELS
{23 KL THLDFEANERTHZ LHEE
ha,

mEERE, BEMREIIECEUEE O
DI, BIREENERE Sh, FROBIRERIC
X AEEHHEILT8% (29/37)%%,82% (9/11)'9),
96% (24/25)%,100% (2/2)% &\~ Fh B\ B
RRE TR TEY, bhbhoge 8 filh:EiR
HE A TTRETH - 7o 7 H1 8 [BF T X TARH &
hic, —BIRER CBREELTRETH -
fobhbho 6 B TN TUREI R S hic
73, Zelch HXdPIFEHIRER T ROB LR
oot b I 2V TDAERLTRD, ZThb
OEFTREEHEICRI L T\w5%, HEiia

EFI604E 6 A25H
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B3\ % MEER D E & LTI ERIRIDFE L
ARER SR D EE L Hic, hypertensive re-
sponse & L CIfE_LF %D b OLBIRE
T47% (7/15)%9, 53% (18/34)2 L #HE I h, *
Bk &I L B EFOBHE S H Y, LEEm
4k 3 h A BIRER T EE s hyperten-
sive crisis Db H H%, G- THREMHIRED
MESEFCEL T, BELROED2 YV F =
DLE L Te-TL %, BIBERAMIEDS BES
MR- T CT T+ EELLRE, L™
I-MIBG 23\ ATBE i i gk Cla R FNIc &L 5 >~ v 5
FI7ABETTATHD S,

3, 7w TERRE

7y v ZIEGEREIIRE 2 61 &R 2 i
BRU7c2d, CT 3 fih b IRERHER LG, IRED
BH R, EROBME TIXL00%TH H ™7, B
FIEB% B/ ENTREBVWX HTHDH, IRE
DAEILFERETL FAT e VIEOREE L
ThEL, ¥ABCEN?%\ 2D CT kit
Ehp<, CTRERRELELLhS,

BlIS s v AEBIZRT B A e vEIBR R
L, REH BRI OEINCIEHLDTERT
5%, Thrall B, 80BN LD 7 o & v 7 iEE
BT % L EClRiE, B E o EED
ENNTRETH - EHELT5H2, bhubh
DA EFDRTHHERTH - o, MEEF TE,
BiEs, BiERRcEV-BHMERE LR Ty
50, EREAY T CT, Bl > v 7 CREEIBE
iktoeELDLRS,

4, BIBMIREMREE

BB SHEB T O a2 Wic B I 2 s 13
e bhibho 36 2 FlikmfhaEgR, 1
PlitEETH 7. CT LBEBK2HlD 5 5 14
D H DML & BT S h T eD TIEBKI
ARTeih ooy, A@E21-hydroxylase JIBIE D
FEHIT % b retrospective 2 B & il 3B
NH5HEBWTHONREL TRV EELS,

B> v T, BIYE, EEORZE R
EHBEERED 2 FITk & b ICm O uptake
EHBZBR, ¥ vk — AR TIELEERD,
F fo B G TR EE ~ o diffuse e EF & B,
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NABIFIEFELYE L. bhbhiikERER
CRFTHREAIIERL CTirw, vvsrs
AFBEREETA VAT r ELRERBED 2 — v
ZETHIDLEZ LR B, MEEKL, BEK
D1FEFEED 1 fITER X h, BYRACEE
IREC CHIRG B OBADORT RAVE b h, HiE
FIcRBRERIC CTEEMEL T Shicn, #
WRi& M E R D 7o b, BHIARRIIICIE - 7o,
BIEFPERHERRE C 4BV, BRERVREER & D
REZELCT, B> vFTt+oeELbh 5,

LZAHTEIBEREF B LTIV F— v IT
venous sampling £ L T35, 4 O
catheterization K% 39 41 13264 #1561 (58%) T
Hote, ToOISEFIIG (FHEETLFRAT R Y
fiE 8 4, IWEMBIE 3 B, 7 » > v 7 FEERE 2 7))
THVYF VY7 DF— 2 OFHERTEETH b &4
IEZ/ bR,

Z @ I L% venous sampling 12 & 5 2 &
U T T BB B AR 2 B o TERE 7RI 23 B S
THY, FEHNRFIAZHEETS L3RL
T3,

PlbnZ &nbRIBEER ST 5EGEZH I X
2770 —FRFLDTRBLE, ERETAFR
7eVETRCT LEIBY v+ OB EMTL,
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