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The Clinical Investigation of Adrenal Angiography
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It is of paramount importance for physician and surgeon to establish the accurate diagnosis in the
clinical management of the patients with adrenal diseases. From this point of view, in this paper the
adrenal angiography was investigated clinically in detail with special reference to anatomical analysis of
angiographic appearances, characteristics of angiographic findings on some adrenal diseases and also
the diagnostic accuracy between arteriography and venography.

As materials, the adrenal angiograms in a series of 92 patients, consisting of 56 of hypertension
or obesity, 19 of primary aldosteronism, 7 of Cushing’s syndrome, 2 of pheochromocytoma, 2 of
adrenogenital syndrome and one of non-functioning adenoma, cyst, hemangioma, metastatic tumor and
Addison’s disease respectively, were subjected to the investigation,

The obtained results were as follows:

1) 47 selective inferior phrenic arteriograms and 43 of selective middle adrenal arteriograms in 40
patients, and 59 inferior adrenal arteriograms (right 34, left 25) in 60 patients could be visualized. From
the observation of these adrenal arteriograms, it was considered that on the right adrenal gland the
catheterization to the right inferior phrenic artery and the right inferior adrenal artery, and on the left
adrenal gland the catheterization to the left middle adrenal artery were beneficial and favorable
procedure for the purpose of visualizing the adrenal glands adequately.

2) Catheterization of adrenal vein in 90 patients was successful at the rate of 98,99, on the left
side and 76.7%, on the right side. Normal venograms of the adrenal glands revealed to be variable
on size and configration.

3) 19 patients with primary aldosteronism were studied in regard to adrenal venography,
arteriography and aldosterone assay in adrenal vein. The diagnostic accuracy was 94.19, (16/17) at
venography, 71.49%, (10/14) at arteriography and 92,99, (13/14) at venous aldosterone assay. The

venographic findings of aldosteronoma revealed characteristically the displacement of central vein and
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its branches, and also a faint blush around the adenoma, The arteriographic findings exhibited various
types such as empty shell or homogeneous blush of the adenoma.

4) 7 patients with Cushing’s syndrome were all diagnosed with venography, and 3 patients
except one patient with hyperplasia were also diagnosed correctly even by arteriography. V. enographic
findings of the case having adenoma represented the dilatation of central vein and oval shaped
tumorous shadow surrounded by tortuous and dilated venous plexus.

5) Venographic differential diagnosis on hyperplasia of Cushing’s syndrome, primary aldostero-
nism and adrenogenital syndrome were considered to be difficult, but they were all enlarged and had
tortuosity, irregularity and increased separation of intraglandular tributaries.

6) 28 of 36 patients with abnormal angiographic findings were operated on and all were proved
to be correctly diagnosed. Over all, the diagnostic accuracy was 96.7% (29/30) at venography, 76.09,
(19/25) at arteriography and 39.1% (9/23) at abdominal aortography,

According to the obtained results, selective adrenal venography was considered to be most useful in
diagnosis of adrenal diseases together with hormonal assay., On the other hand, selective adrenal
arteriography will be somewhat difficult as angiographic manipulation and sometimes unsuccessful but
appropriate arteriography would be able to visualize even small aldosteronoma and it becomes necessary

when malignancy is suspected,
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Table 1 Age distribution

age group no. of cases - %)
() male | female

~19 12 5 17 (18.5)
20~29 6 8 14 (15.2)
30~39 12 10 22 (23.9)
40~49 5 16 21 (22.8)
50~ 3 10 18 (19.6)
total 43 49 92 ( 100.0)
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Table 2 Angiography of the adrenal glands

adrenal venography arteriography
diagnosis no. of operation
cases right left aorto. adrenal
primary aldosteronism I
adenoma . 15 12 15 9 11 13
adenoma-f-nodular hyperplasia 2 1 2 2 2 2
adenomatous hyperplasia 1 1 1 1 1 1
hyperplasia 1 1 1
Cushing’s syndrome
adenoma 5 2 8 2 2 5
hyperplasia 1 1 1 1 1 1
carcinoma 1 1 1 1 1 1
pheochromocytoma 2 1 2 2 2 2
neuroblastoma 1 1 1
adrenogenital syndrome
hyperplasia 1 1 1
carcinoma 1 1 | 1
non-functioning adenoma 1 1 1
non-functioning cyst 1 1 1 % 1 1
hemangioma 1 1 1 1
metastatic tumor 1 1 1
Addison’s disease 1 1 1 | 1
patients with obesity or hypertension 56 44 56 38 37
i total 92 69 89 6. | 62 28
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s T ko 2 B 7o & { @ variation A3
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TWwa. Lal, EFFEIRCHEBIRCEDT 5%
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Fig. 1 Tip of preshaped catheter used for adrenal
venography. A. Shape of the catheter used for
right adrenal venography (Odman-Ledin, green).
B. Shape of the catheter used for left adrenal
venography (Becton-Dickinson, Blue RPX. 055).
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Fig. 2 The origin and site of the inferior phrenic
artery on selective angiograms (40 cases)
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Fig. 3 Normal arteriogram of an inferior phrenic
trunk originating from the aorta shows blushes in
the upper portion of both the adrenal glands.

“\|‘|i|| t

Fig. 4 Normal right inferior phrenic artery (IPA)
originating from the aorta demonstrates superior
(S), middle (M) adrenal arteries and anastomosis
to the inferior adrenal arteries (1) is seen.

WG, RIEERE & BIER O fo B O 50REFNIC
B B TR L A = b B TR
DAyl D F T DT LT AT,

508> 5 & NE BN IR 5 T BRI BN IR O Al
éht%@mQﬂ(%ﬂm)TmU,uh%L
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Table 3 The origin of the inferior phrenic artery
on selective celiac arteriograms (50 cases)

|right  Tleft ' com__
inferior | inferior trii l:n oo
_ __phrenic a. | phrenic a. "
[ celiac trunk - 10 6 1 |
left gastric a. | 0 1 0
| S — . —
right gastric a, | 1 0 0

BIE KRR dinTRD, WIRE LTA TR
WD & D 43I 73106, 7 FHFRIBEBINR D % 0 43
Iz 6 B, HERERDLLON 1L T
fe. T ofl, 7EEENRS A TR, & X
UK B EIIRD 5 4 T BBRIEBIIR D 7l A 27 b D
wExhEh 1 HFoRB L.
(2) FREIBBIRC2VT
(1) MEFKBINRAER < 31 % @7 (Fig. 7)
Fig. 5 Right inferior phrenic artery originates from AR LG 2 RiEFT Hﬁﬁ?j(ﬁfmﬁ%%@@?% c
the right renal artery and reveals superior (8), AU SOREBUC D\ TREHT 21T - 7.
middle (M), and inferior (I) adrenal arteries.

00
| L
1
! %0
o )
) : right middle ] -
‘ adrenal a. L. 1 " ' :=b
1 -
[ ' »)
Q) = left middle ‘-'. ! ife)
adrenal a. -
: )0
I oo
o
[ ] ! (@]
d ole)
[}
L. 3 H
i Q CS)
¢ ' o
!
unknown :
o2, right middle left middle
! adrenal a. adrenal a.
38 18

3

m e

¥ pight middle adrenal a.

right. inferior phrenic a. : 2
Fig. 6 Normal left inferior phrenic artery originat- right renal a. : 1

ing from the aorta shows fewer adrenal branches FFig. 7 The origin and site of the middle adrenal
(arrows). artery on abdominal aortograms (50 cases)
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7% 3AER & A FTH0RER (69.0%) w43k HEh 15
LR,

Zh b ORI A3E D 5 251 (58.1%)
{3 aortic origin win L, A4 T AP EITE)
WR2 1418, ZEhRIBBR 1B CH-7. B D
aortic origin LIAho 18O\ TIE, 45 F iR
BhiRA & AP BB EIIR 235004 5 & DA 121 & 6t

1
aortic origin (22 cases): —‘—_. _'_' — Q
i O
[ ] | o)
[ O
@ : right middle L ® |
adrenal a. i & | @]
°®
O : 1ert niadie | Q0
adrenal a. ! I. H O
[ J i ©
!
1
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e | [©
1
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L. i
i
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1
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other origin (18 cases):
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adrenal a. adrenal a.
inferior phrenic a. 12 2
renal a. 2 2

Fig. 8 The origin and site of the middle adrenal
artery on selective angiograms (40 cases)
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Fig. 9 Normal right middle adrenal arteriogram
demonstrates triangular shape of the right adrenal
gland with anastomosis to the right inferior phre-
nic artery. IPA; inferior phrenic artery. S; su-
perior adrenal branches. M; middle adrenal artery.

A

Fig. 10 Normal left middle adrenal arteriogram
shows a blush in the almost of the left adrenal
gland. IPA; inferior phrenic artery. RC; renal
capsular artery.
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b5 <, E O T HRRBEEINRA & O A R B
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R 3 A BIRE LG L d 5 B 2~25mm (57
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DR T REIIRA B 400 LT fe

Fids L OV o IEH eSSy R B MRS 4 &
Fig. 9, 10 @=Lz,

(3) TFRIEBIIRIC VT (Table 4)

TEIBEFEIR O XA BY LT, iR Bk
BRI 1 R LIS 2605ER] (12008) 1>\ T
i L.

Table 4 Visualization of the adrenal artery on

selective renal arteriograms (60 cases)

E left darenal |

_artery = @
P
IS 5 B B v -
right adrenal _+ ‘ _1_3_____ | 21
artery | _ 12 14

4: visualized
— 1 non-visualized

SR B IR CF B BIIRA A & Tl
HE b ORISER (21.7%) T, A ZS
ihshtcb o2 (35.0%), Ll oAod
DHI2EG] (20.0%) Eic-THkD, HFH4EEEH
(76.7%) SR TRITHEINR © M aEwnl. &
Sz AN E TR A & o F RIS IR O #i =
DLTRTHRD &, £iflli56.7% (34/60), 7
\341.7% (25/60) TH 7.

% 7o, SR EIIREE CF T EIB IR &4
HHEIBF YR D ik A Atz b 0 & A e, KT EIEF
BhRA & ZE PRI BR 0 /i A fB b 7= b D % 1
[ 3l I

2. BIBHIRO X REL

(1) HEIFEIRCoWT (Fig. 11)
B IR R 3 0FE Bl it &, 69EH] (76.7

HARE SR M aiis B4k 45

'L
cond e
sesonel
.

e L. 1

Fig. 11 The level of branching site of the right
adrenal veins on 69 venograrns

%) AR AR

=B DA RIE IR 2B ERTFIR & 58 R
L OO TFTRERASEIMICH LTk, 20
a2k o 2 T2 Th s &, H10MHE Fi
~55 1 JERE B o E Sl LT,

45EG (5.8%) 1R\ Tk ARIFEIR & AE

Fig. 12 Right adrenal wvein is joined with acces-
sory hepatic vein close to the junction of the
inferior vena cava.
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JFF#ER &2 &I LC FRIR i Bln LT v FERIBF RIS R b 90FERL 1 A4, @B » &
(Fig. 12), HRIR 1 % T B LTt LEG % B { S9EH

(2)  ZERIFHIRC 2T (98.92) WP L1, LA I\ CRIT#HIR

Fig. 13 Variation of the normal right adrenal venograms in the anteroposterior projection. A. The main
adrenal vein exits at the top of the gland (61.2%). B. A main adrenal vein receives two primary
branches and exits at the mid-portion of the gland (18.4%). C. A main adrenal vein receives three pri-
mary branches and exits at the mid-portion of the gland (20.4%).

Fig. 14 Variation of the normal left adrenal venograms in the anteroposterior projection. A. The gland is
large and the main adrenal vein receives two or more primary branches (48.5%). B. The gland is mid-

dle size and the main adrenal vein receives one primary branch and small branches (39.4%). C. The
gland is small (12.1%).
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ME A Aefg ORI C AR BT Bin LTu 7.

(3) IEHEIB IR G 0> pattern ZpH{IC >
W

(1) fRlEEIREEE O pattern (Fig. 13)
IEH fo A EIE IR E %496 >\ T pattern
S ERAICL A, RO 3OFHE LB,
Tiebb, @ POBRFEEOR OB ET
TAEIRCBH 3540 (306, 61.2%), @
LFiRE 2 Ao FHE A2 H L, AFoPREoOR
STTFARMIRCBIDT 240 (9f, 18.4%),
@ FOEIRE 3RO FE A L, AIEOH
HloE 2 CTFRIRIES S (106, 20.4%)
D3IMTHS.

(») JERIEEIRGED pattern (Fig. 14)
IEH T ERIF S IRERE666 oo Tix, @
BIE ko kE < T, 2L EoTEsEN

Table 5 Primary aldosteronism (19 cases)

HAE S e &M 418 48

D EIR I b o (3260, 48.5%), @ EIEE
DN E T, MlVCEIRAE oM, 1&oF

B OIIR 1 E < b o (2661, 39.4%),
@ FEIFEE Db (86, 12.1%) ©3
oo LS.

V. BIBEEBICEIS BIBTOEEER O GE
B E

1. ERMEFIFRFOUE (Table 5)
[EFtE 7 v F AT » VEE I9RERIT, 4ERSIT30
Al T D, FHABRTH - . MR
P14, B S 6L S b it Ikt
WD PIER UK IRAE 166,  RIE + 5tk B 2 61,
¥ L ORIERGBIEZR, B TR R 16 LR
@zt lxhbTeh, ThbD 3516
Plhic s TFEMC L MR E LA, Bl
T EELOR, A S8HITH -1 Tk lpEI7H o

arteriography

| | |
case| age | sex | final diagnosis size (em) venography T Taorto-|
R I Bt I graphy)
1| 39 | f. | adenoma + nodular hyperplasia (rt.) | 2.3% 1.9 unsuccessful |+ — |
_é_!—jl?i_’ f. | adenoma (1) 1.5% 1.0%1.0 + i _
3| 43 1. | adenoma + nodular hyperplasia (rt.) | 1.5% 1.3%1.0 | + = -
4| 30 | m. | adenoma (It.) 1.3% 1.3x%0.9 + + -
" 5|43 | f. | adenoma (1t.) 1.6% 1.5%1.5 + + =
| 6| 41 | f. | adenoma (rt.) 2.0x 1.6x1.2 + | I -
| 7|42 | f. | adenoma (rt.) | 1.4% 1.3%0.9 + - -
8134 | f. | adenoma (It.) 11.4% 1.4%0.6 | + T
¥ 954 | f. | adenoma (rt.) [1.2% 1.2 - | |
10 | 43 | f. | adenoma (It.) L 1.7 1.6%1.0 + [ + (=
#11 | 36 | m. | adenoma (rt.) 2.0x 1.9 U
12 | 40 | f. | adenoma (It.) 2.2x 2.0x1.7 + -+ -
_1—3—,_ 43 | f. | adenoma (rt.) 1.6% 1.5%1.0 | unsuccessful 4 :
14 | 50 | f. | adenoma (rt.) 2.8x 2.8x1.9 + + + |
15 | 54 | T. | adenoma (It.) 1.2X 0.9%0.9 T i
*16 | 53 | m. | hyperplasia 1 . ¥ !
17 | 61 | m. | adenoma (It.) | 2.6% 2.5%2.0 + + =0
18 | 40 “m. | adenomatous hyperplasia (lt.) ' + D= - :
19133 | 1. | adenoma (It) _li8x 1ext2l [ |
+: positive —: negative
s: inferior phrenic arteriography
m: middle adrenal arteriography
it inferior adrenal arteriography
*:  operation is not performed
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K& S, BhObopE 1.2em, Ao b0
£ 2.8cm THH, 1.0~2.0cm 134, 2.1~2.8
cm B AFTH T,

(1) #iRERERT R

FRMET7 L 25 = SAEI9RIO 5 6178 35\
TRMOEIFHIEM I L, 5 B166] (IR
1367, WRIE -+ RSEIEBIZEL 1 61, BRIERGRIZR 1
B, IR 1 D W & A LR RS AT R A dR
L&,

R 130 0 SRR A AT R > TR L ¢
A B E, FUOLEIRS B CITF DS OEDE, R
it bo (Fig. 15, 16, 17) #35 #l] (38.5%),
RLEIRS 5\ 32 Dok © FERE RAL i nx
T, WRIERAOMIR RELE L, BIESEkos
WHRED L@ DB LD (Fig. 18, 19A, 20A)
8B (61.5%) THotz. WMBEOMREEE L
HDETNTHEE 1.0em~1.5cm DL, DTH D,
B Ch XD KE NS DOTREZFORARL
Tz,

TR + RS E MBI O 1 BlCix, NG JE PR o

Fig. 15 Primary aldosteronism (case 2. adenoma).

The main adrenal vein and the branches are dis-
placed around the 1.5cm adenoma (arrows).
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Fig. 16 Primary aldosteronism (case 4. adenoma).

Left adrenal venogram shows displacement of the
branches (arrows) around the 1.3cm adenoma.

Fig. 17 Primary aldosteronism (case 15. adenoma).
The branches of the left adrenal gland are slightly
displaced (arrows), but the main adrenal vein is
normal apperance.
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Fig. 18 Primary aldosteronism (case 11. adenoma).
Right adrenal venogram demonstrates the circum-
ferential veins around the adenoma, and] a [faint
blush is seen.

AAREFRE RS ST 415 B4 5

WROFESE, RAr7s b O g ko -He g b s
A5, BRI LA o I o [T N IRE G BT AN
#wpRo bt (Fig 21),

IR IEREETZR DREF T, JBRIE -+ &5 EPE IR
LFEP O AR LTz (Fig 22).

B OB CL, RIFOBEMK S &b Iciik
SO EGARED G Bt (Fig. 23).

(2) WhIRAERHT R

196 > & & RG], R -+ S5 AP E IR 2
B, I X OB | Flo 140 SR EIE
BREFEH B S hizh, % ORI T EERIESE)
WR 74, "REIEEINR 36, T RIEFENRY 4 Blch
-1z,
ZRBAEID 5 BRI 9B, JRIE -+ 8
R 1 e B R Ry R bh, £ O
R ENIRAE © B BIIR O 7 B R IE o R % & 9 [
ATB L0 (Fig. 24, 25) 7 341, EHIEMHT
RStk By 2 b o (Fig. 198, 20B), %%
WY L fo Al avascular Feffigda &b i
5 4o (Fig. 26) »ns5pIT, HH 26 vk EME

Fig. 19 Primary aldosteronism (case 10. adenoma). A. Venogram shows displace-
ment of the branches around the adenoma, and a faint blush is seen (obligque
view). B. The adenoma is well demonstrated as a dense blush by the inferior
phrenic arteriogram, and the main adrenal vein is visualized.
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Fig. 20 Primary aldosteronism (case 12. adenoma). A. Left adrenal venogram
demonstrates slightly tortuous and displaced blanches around the adenoma and
a faint blush is seen. B. The adenoma is visualized as a tumor blush by the
left inferior phrenic arteriogram,

)

Fig. 21 Primary aldosteronism (case 3. adenoma Fig. 22 Primary aldosteronism (case 18. adeno-
+nodular hyperplasia). Right adrenal venogram matous hyperplasia). Left adrenal venogram is
shows the adenoma (arrows), and the other intra- similar to the findings of anenoma--adenomatous
glandular branches are irregular. hyperplasia (Fig. 21), but pathologic diagnosis

was adenomatous hyperplasia.
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Fig. 2_3 Primary . aldosteronism (c_ase ) 16. hyper- Fig. 25 Primary aldosteronism (case 14. adenoma).
PIZS’_a)' The i‘"‘el of the gland is slightly large Right renal arteriogram shows arterial supply to
and intraglandular branches are irregular. ~Plasma the adenormna from inferior adrenal artery (arrows).

aldosterone values of both adrenal veins were
very elevated.

Fig. 24 Primary aldosteronism (case 1. adenoma Fig. 26 Primary aldosteronism (case 13. adenoma).
+nodular hyperplasia). Right inferior phrenic light middle adrenal arteriogram of the adenoma
arteriogram, early phase, shows displaced circular demonstrates relatively avascular and the tumor
arteries like enveloping the adenoma (arrows). is surrounded by an adrenal blush.
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HICIRIE I X 5 FEPERRT RpiEe & e,

R KBRS b 11BNl L7-n%, 1 flicks
WTOLFIE OB GG I S h T T
e o7,

(3) RS & BhIRIERE o % s

19BIDRFEHE T L ¥ AT v AFIOWTIE, i
wdom<, EIFFHIRGEEGORH 5176 TR 16
Bl (94.1%) whEgh B oh, BIFFEIRER R
o Lz 140 T 106 (71.4%) @ RHPT R A $R
L7,

Zh b0 5 LEITER, BRSO &R G5
Bt b ORIBITH 505, KRR Tl 4flic
BT R Eh kb, 9% 8 HlCit B
IR BIIRISE © b R &R LG, —0, ##ik
ORI D, BIIRE RS O ZRpEh Lic 2 6
Bl LT, wFRIC s VT S BIIRE Y CIRiE o
TEAEw iR Lig1c (Fig. 24, 26).

(4) 7 FAF e vERICYA HG (Table
6)

B R A R LT RIA o X570 FAF
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m VIERE T LB L DIRI6HIT, %05 51441
oW TR AR IR IO EEATRETH - 1o
e d, oo 2 fci AR IRnOEiE L
i LB leh» 1.

i {0 R e R e D BRI T BE T b o 721481 D 5
HL12ETE, 7A FAT e YERC LY B OB
ExXTTZENTRETH-. L, 24ICik
T DOPEMAIEHRI TH - fo. F Fo @0 £1i
L TE I - 1T b b b FRFEAY T L
b o b 1 FIREE L.

2. Uw v TERRE (Table T)

7 v PIEBERRE T IC, AEHG T 148D 553
Bildrtc ), TTLMETH -7 eflicFEihc
LB E SR, IS B, JEEs X 0@
DERER AT 2L ORISR Th 1. IBES
oKz xR 2.0em JTFodoD 24, 3.0cm
LEobon3FThh, MED 1 crdfok s
2 7.0em TH 1z,

IR 7 I NCieh L, chbiivwy
b EREMEC X - TEMRETH - 1. . H

Table 6 Laboratory data on patients with primary aldosteronism

! aldosterone level (ng/100ml) |
case | i — - final diagnosis !
right adrenal | left adrenal peripheral i i
1 - = [ 10 adenoma -+ nodular hyperplasia (rt.) |
2 . . 16 adenoma (1t.) !
3 330 186 30 adenoma 4 nodular hyperplasia (rt.) |
4 10 275 20 adenoma (lt.) f
5 - = — adenoma (1t.)
6 400 105 32 adenoma (rt.)
7 121 21 12 adenoma (rt.)
8 . 260 28 adenoma (It.)
9 14 13 17 adenoma (rt.) N N
10 18 606 40 adenoma (lt.)
11 30 6 17 adenoma (rt.)
12 8 14 27 adenoma (It.)
13 . 121 53 adenoma (rt.)
14 8548 77 51 adenoma (rt.)
15 67 159 33 adenoma (It.)
16 : 376 410 — hyperplasia
17 | 190 [ 14000 190 adenoma (lt.)
| 18 | 29 156 27 ‘ adenomatous hyperplasia (lt.)
| 19 | 23 474 22 | 7 adenoma (1t.)
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Table 7 Cushing’s syndrome (7 cases)

| I arterlngraphy
case | age | sex diagnosis ! size (cm) veno;graphyl -
| | | = | ™ | % | fcrtosraphy
1 14 f adenoma (lt.) | 2.0% 1.8x1.5 + | |
2 24 | f adenoma (It.) [ 7.0% 6.0%6.0 + i N
3 | 23 | f adenoma (It.) | 3.5% 3.0x1.9 + |
4 | 40 f. hyperplasia ' |+ | = | | -
5 14 | carcinoma (rt.) | 7.0% 6.0%5.5 | + [ |+ ! +
| 6 35 f adenoma (It.) ; 3.0% 3.0%2.2 | + L+ . +
| 7 158 | f. | adenoma () | 2.0x Loxl.4 |+ | | | + |+
4 positive —: negative
st inferior phrenic arteriography
m: middle adrenal arteriography
i: inferior adrenal arteriography

R RIE BIRAE R & I ABIRER OmiFic X 5
B3 4Bl Bhres’, BFRO 1 Fl% R 75
JiE 2 B3 X OEE O 1 Bl CRBIIREMIC X Th
tumor A St

HHREEIT R 2w T A3 L, 3.0em IJF o
JERME C ok e O R OB EERAEE & FEBE, fRATA %5
h, ZOREOSEHIRE, RlhlET2mR Lich
DIMEL A % FAPIBORIRE » T LTy e

(Fig. 274, 28). Zh X bk & feRlfic s\ Cid,
LR s & O DR OB IR 2 B,
IR VR U 7o IR R SR o 383 3y - T
B, RiLx 50 TwsBE LTHE» bR (Fig
29).

IR OFEG Tk BIE etk DA & R 7 o
PAK I X OEITARIEDL D H e (Fig. 30),
JENED 1 i 7.0%x6.0x5.5cm DH Xl D

Fig. 27 Cushing’s syndrome (case 6. Zldeﬂ{)mla) A. Left adrenal venogram re-
veals circumferential venous plexus around the adenoma. B. A tumor blush is
demonstrated clearly from superior adrenal branches.
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R
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Fig. 28  Cushing’s syndrome (case 7. adenoma). Fig. 30 Cushing’s syndrome (case 4. hyperplasia).

Adrenal veins are distorted by the adenoma and Enlarged adrenal gland is an oval form, and in-
the capsular veins are dilatated, and displaced traglandular branches are irregularly spread.
around it,

Thotehy, PR LI 2 KO3 HE Lokl X
AT, RO BRI BIRER CIRE T E o
-7z (Fig. 31A),

— 7, RIS RicouTi, B 1 #)
TSR BB BIRE Y X OCKBIRERY & 4o
(2 & A ERERIRR LS, BEo 2 6T @m
a5 Il 2 1Yy Ol 2R (Fig. 27B),
& BICHIRERY AR 240 L reh - fo R
D 1HITE, FERMBIIREC X ) ES 4L ko
BB, BMNREHITRAH S & &b,
iR A & el U7 draining veins & 354 X hC
W7o (Fig. 31B). %7z, = hb @ERATEIR &
CRES Oflith Tk 3Tk, KEIIRER
THRSPE - 1 HIMIBOBR E LTED D - Lhd
&y A

3. TOMDERIZDNT (Table 8)

RN i RtaMiEiE (260D : REOFIC IS T FEIR
Fig. 29 Cushing’s syndrome (case 2. adenoma). W (Fig. 32A) TP RO A e U, kR

The main adrenal vein is markedly dilated (large . , N ] s e . |
arrow), and the capsular veins (small arrows) are Bk i S h Y, IEABIREY (Fie- 32B)

displaced around the adenoma, IZX DU T4.5x4.0cm D tumor HiH Xt
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Fig. 31 Cushing’s syndrome (case 5. carcinoma). A. Right adrenal venogram
shows dilatated two primary branches and inferior phrenic vein, but the nature
of the tumor is unknown. B. Right middle adrenal arteriogram shows irregular
malignant tumor vessels.

e O Gl T I IRE AT AN T B - 1255, tumor + L& I h T,
A BRESER T tumor DR 2B HR, X WERAEAAIE (1B ¢ SRR B R
BN IR RS R (Fig. 33) wXxb, (Fig. 34) |2 & » fine neovascularizaton 7338
_/ b % malignant vessels % b 4 7 o 22 WG B,

Table 8 The other adrenal diseases

| 1 ) ) ) . ! | arterlography i
case| age‘| sex | | diagnosis size (cm) venography IENECETH| I
I ‘m' ‘ i- | graphy
"1 |53 m.| malignant pheochromocytorna (r1t.) i 8.0% 5.5%4.0 | unsuccessful _EiED;_.!_._i-_ _i
235 f. | pheochromocytoma (rt.) | 4.5%4.0 + + | +
_é_ T T‘ neuroblastoma (lt.) ToEEE i_:i-—“
_;:1_ —3-5- TI adrenogenital syndrome (carcinoma, It.) - 1 "Tl-_ _I"!_--_m‘
#5 | 16 | f. | adrenogenital syndrome (hyperplasia) + . !
*6 | 79 | m. | non-functioning adenoma (rt.) 2.5x%2.1 + J |
|7 67 | f. | non-functioning cyst (It.) 6.0% 6.0%6.0 + + | +
| 8 | 63 | m.| hemangioma (rt.) 18.0x18.0 + | -
:?|E_:?| metastatic tumor (lt.) + _T: i
#1057 | f. | Addison’s disease + |+ I+

+: positive —: negative
s: inferior phrenic arteriography
m: middle adrenal arteriography
i: inferior adrenal arteriography
#:  operation is not performed
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I
Fig. 32 Pheochromocytoma. A. Right adrenal veins are compressed

by the tumor
and normal peripheral branches are disappeared. Catecholamine values in the
main adrenal vein is elevated more than that of left.

B. Abdominal aorto-
gram, late phase, shows the tumor clearly and the main adrenal vein is visualized.

; i % JII II
Fig. 33 Malignant pheochromocytoma.  Middle Fig. 34 Neuroblastoma. Left middle adrenal ar-
adrenal arteriogram demonstrated the irregular

teriograrn reveals small, irregular tumor vessels.
vessels more distinctly than abdominal aortogram.

Upper portion of the tumor may be supplied with
another arteries.
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Fig. 35 Non-functioning adenom. The findings of
the right adrenal venogram is similar to aldo-
teronoma.

BRI EHE AT (260D RO BT % ik
T RFERE T A FAT v AfER2 » v v 7
SEBERE kB rh s HU LTk Y, Bl o 6
Tl B L O TEIEEIR 25 o MY tumor

A @Rt "

[ A s M B4 4B

Fig. 37 Metastatic tumor. Normal distribution of
the left adrenal veins are disappeared by metastasis
from pulmonary carcinoma,

vessels 23308 5 i,

v VIEEERE C1FD - RERE TR
FtE 7 FAT e v L LT ent (Fig.
5), EIBFMIRIMERIRGC & 2 Pyl 7o B b

Fig. 36 Non-functioning cyst. A. Adrenal veins are displaced around the tumor.
B. Left inferior phrenic arteriogram shows a thin wall of the cyst (arrows).
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GO TIERTHSH o L 2EFH S i,

wov e v JEIGEVENER (160D : EiRERE (Fig.
36A) TIXEMIRA L O FEED ¢, SRAY T Bk
BimiRER: (Fig. 36B) CILME OB O 2 i
HEhi.

MmEE (16D : TREBREF Xy, DR
SADOE K BE Y B ieh, BRISEMNTSH -
DT, T CRERCES L LTHEEXIT-> T
Z)s”-

R PENESS (140 : D & OEBEEE T
REIB IR EH < % — VidSELEIR LTS
AL LR bRt (Fig. 37).

7oV Ui (LBD : ERIEEIRER O R
hLics, hOERGIEE M b s
hTwaicd &7, BIEBEREToRDE, ik
4, atrophy 1Zffi> T\ 5 D EE % bR,

VI ERLOTICHIE

BRI, —R B LM 5 5 W IE W
e Sl X b, BIBERE ORI R E
N5 X5 ieBEE, OB Xy
R U CHBE T 5 & iR R o RE
W&o THRD THEERZ L THAH.

O X 5T Bl B BEYEE cik HI-19-
iodocholesterol Z %\ \3 *'I-adosterol 12 X % &l
Fovsrrs 7 =% HKHL, hboB
B2 2 2E T U TREIERRZENCE3E
TREBIFMmMAESEEY b ERLT, BIFRECR
Wik LCwvwb 0T, BIFImEEMCET 5%
OB X OBRHER L S ¥ 2 TEEY I TAR
5.

BB RO fEEe 2 T3, HiT 52
BEVPREL BZLRTWA 0D, LR
7 BIB TIRGE D & At FEPRAY e X SR she [
THWE BRI 5 THB.

¥FTERIBER C BAL T, B oBE, *
D origin LT N TP HEIFEIREIR & 7o Tk D,
REY T B R IETHIR 3 5% 0 405EFI4T I D\ T,
EHFEESRYHFTD L D045.0% (I8iER) <,
aortic origin O FREFREEINRILS7.4% (271%) %
Hdb iR ThoTe (Fig. 2). “hbiz,
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Merklin & Michels™ D50 ¢ HEHO M
BT 5 IFSH 44y (226)]) L iR, I
BB R AR, THEBBIIRO $ 5
VEKEBIIRD HEEEDIE LT\ % &\ 5 Kahn #
EVETFREFRBL - THL 0 TH T, aortic
origin LI FRRRELEIIR & L Ci3EREEIIRA &
DIMED IS S, K WT HBBIRC origin %
FTHH00RE WO L AT\ 50, FEED
BWEETdh, Wi 2325.6% (1268, #%:#E 217.0%
(818) L HksTh otz (Fig- 2). FOfE
Bk, _ERERISEIIR B 2 L ORFHEEIIR D & O TR
[REEEIIR © DL 2 s s% L 8hTwb, Fi
FHHEOMS L LT, AT HIRIEEINRY 23
545 LRI BIIR O 7k O B3 T BRRIEED AR 2 &
D7 BB O 7 e s L C 4 W EE 5
(Fig. 4, 6), S BIcAHMIR » 5 A THEFREEE
RO Bt THIR 6 B (85.7%) I,
& OFEFRIABIRD & |, b, FEIEBIRO 3
TH Vol LTtz (Fig. 5).

Uiz P EIEFEIIRICE LT, Gagnon®® 3.2004EH
DEEBID b, BEBKERD & O P EIBBIIR D5
B 70% A, T ORI IEBIRDO 15 ¥
TR EBIROE S TR LT \iadh, Do E
e Bdbhlonb O 533%, F26%IcHbh
fe LG LTS, —HER k1286 o JBEEEK
BRE G OBE D 5, BDL625 e~ THIL8T
%R RIS IR A FE LS LTk, HE
ofETh, APEIEBRBOBIRE &Y,
RELREECH - 12V 18.0%1C, FhickhlrL
BRI EINRI64% L\ SRR TH o 1 (Fig. D).
L Liedi b, —ficeh Bl Bhlikic ol LT
B EIBEINR L AT 25 2 &, % KOS E]
B BRI AT BERIEEIIR s & 433 % S O e
c & (Fig. 8) 7p &5 S KEIRERE ChA IR
B O MBS ME e T B 1TRTHA 5 &
Zibhs,

TRIFSIRCE L e, S#SRNEBIRER <t
7y BRI X h % O TR S BIRE M & 1o
WO & 7o e, EhR 0 BBiR»H0TF
BB BIIRIL, £ TW41.7%, HTIE56.7% &5
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MHRZE (Table 4), ZHITFIA™IC X 5432
%, #i60% L B EFABOFERTH - 1.

BLED X 5 RITBIROE G & Al il
BIT 2 BESHE R0 B, BRNBIIREF I X - TEl
Bethr it 5oz, HRIBCOWTILE
THIREBIIR & A EBIRY, * ARIBeoWT
RAEFEIFEDIREEThE+ahbo L2 6
h, BEHELDIhZ HEL LCERRELEDS X
S5ILTWA., LhLihb, ZhbORREY
AT D, FEEEAC hypervascular 7¢ipiZb
PFE 2 B DBEECI ERABIIRER O LB 4
LB LW ETHRVWZLETHS.

—7, BIBEIROMENBIL T3, FDRE
BT 5 58 2 HBIRE LT3t b
b, BIEBIRIC 2 Hh 513 E i34 £ @ variation
BRDHLRATWiw., Tichs ARIFHIR O
EAEWTRER T, *RABIBHIR L AT
fRebiolTwa., Lidis T EIREIR ~O
catheterization |3 RS b D THB N, 1
BB IR TRV = 2535 <, BBl
TP IR-CBHHIR ~ RT3 0bHabh 5™
DT, HOHPECHSRT—BINC, FOBER
BHRBLIL - TnH L5 Thsb. KRITHIREY
WA B2 2 b5 LThE, BER O
anomaly <3-7r3>% retroaortic renal vein % circu-
maortic renal collar*® ¢ V'p338 w505 BET
#H1h, Davis & Lundberg'® 1z X% & H#f ©
1.8%1. retroaortic renal vein 25, #F7i-1.5%Ic
circumaortic renal collar 234 i o & 5 L
TWa., ZOX5 A i OB cath-
eterization TE 7o\ 2 A% <, RO Sl
PR, SHRIETAEBIROTHE CETRECLED
B D559,

Pk @ X5 7 BIFEIR © EFEmSREL -+
Ziic ARtz BT, BlIE#IR~D catheterization
* R 35 THBHH, deflector % Fic
ERIBEIR % & T2 57 -7 19%, A
deflector /e LT 1R DOHF—FA L T ER
BIBBIRSEE TED LDV ERIATIVD
A5, EEL deflector R 2 = LA 4

AAREFREMESMEE B41E 545

DHF—FALERWEZ L, BIEEOTHE D
¥ BRI ET AR RE D b bR
BTt

BIFmEER L b 5EIfFA L LT, i
HIRIEE D 2 flic extravasation e §REE L7s7%,
BWIREBET LV VAT v SER2 v v 7 i
FECIME » ISk LTk 4, Baylis »®p
e TH3490 @ 5 %5 % BFA  hematoma,
extravasation % % i3 5 EE IR = BIB#E ©
thrombosis 7¢ KM FH Shick i Xbh T2
ZErbdh, BAIFMREMCEL TR, Sk
3. T test injection 1= X D 4§24 7oyl A F 2 Fk
HLTRDEND S, FBamiamE otk
Wi CrlRG R, T hypertensive crisis DFEELiC
X BFETH O FEM L AL R T VAN, BRI
VFEF VI X BEERRMAED 2 v r = TH4
R R LA B L Eh T 5.

3T, BIEEB OB LT, WEI R
BDSDOTHDDD, HHWIL tumor 23 FE7E T
LDONERENTEZ LT, FOROEREFHOR
BILE > THEHEL DL STLBHDT, Th
LE £ L h O MEEEH Rl L LTH%E
TN TR,

FIBoOAE i onTL, ENeeksl, F
Bz & 3~5cm, (i§ 2~3cm, X T~12g L
TATEY™, B TATAHS LEL7.5 (3.8~
12.2) em?, Ji3 9.0 (5.7~17.0) cm® T D,
L HLIPIEC DT, FRAMU O Z4ET=
AT, iz v~REELTWEP LEhT
Wh. L Lishib, EHOEWEIEHIRERS
@ pattern [ZBE3 545 (Fig. 13, 14) 5 44
WERD L5, ThbiidffeDFEED varia-
tion 3% b, HIREY TO ERE O C B
YHETHOIEE R D EE L BRB, EE,
Reuter &™) ZIEFBIC I % (A & 72 EIEHIR
BB X 5 LRI O & OB« R b, B
TR DY FEFLHE 2 R o, 5 40 BIIRF BB M AE T
FEDBEHEA LTARIch, 360 Iuc 7ol
MG X hfgick LTk b, Soffer &% i hEI K
BERRETTHEIEY BT 5 7 v v v ZERR24ER I
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FMEER L, 1UEFORCEIRORIRYE AL
BT EIRRT WS, 2Dk 5 iBEROZEI
LT EIE SRS OEEM D A BIEAD T L
5500, EREBEOIRLLT, EEIFcih~<
7o X 5 7o BITE IR DB O BAK A& TR ' & OFF
R (Fig. 23,30) whbEHTE, B DL
Heh2BEIFS LB DEELLAS. L
L, 20X 57 BIRERRT R 1% specific 7t
DT, FERETA VAT v VIEC K 538
D>, 7 v v v TREBERED S DDy, BB\ E]
BEBHE IR 3517 5 b D i & DEETI A iR
RO THET D DI3FEE D IR T FRER
NHETHHEEETHS LB 5.

RRMET v FAT » VE W G 5 IR0E © #lé&
i, FBELYIRIB LTS L THD, BED
APFEC BT 5 190> T & 156 (78.9%) &
KEB & G, ZERBEOER & Ex bht.
FRoRE O k¥ SicownTid, 1.5ecm~2.5cm?,
0.7cm~2.5cm!'”, 3y 1.6em™ 7 & Ltk Eh
Tk, Kk 2.5em LIFEicoTwWb L5 TH
%. EHOREFICIER 1.2x0.9x0.9cm, ik
2.8x2.8x1.9cm TH-1-.

CThbickld s BiIREMHTR 12, EE 1.5cm
DTFCrpOER % 73 F 008 O FEHE, AL
FthLieh (Fig. 15,16, 17), zh X b k&b
DT B &, [ B o HIR o0 18R BE PR R R0 I 4=
o\ Hex b (Fig. 18, 194, 20A) »3fnd> - T
< B H - 1.

FlRGERY CRMTRERIREO K & X L LT3,
EfE Smm D& DR LM LB ETHMED LB
%75 Kahn 6% Tmm LIFo 34 o gHE% 2
Wi L1 nin o 2o #E B B, 8mm [ ko o
L TRERE COMBAE LB O Tl
EMARTWB, L Lighib, BECREIEPICE
0 5 RHERMIT X > TH BB R b D L%
zbh, Yune B kB &, dulif o E L
WA 1.5cm, IO & O TIHRIE Tmm DA X
ST TR e X 52 cEhvwoT
b EBRRT B,

—77, BRERC I BREREMET L ¥ AT v VIE
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OREOZEIEETH S L ShTiZW3H, %
& DR EIF BRGSOV TORE T,
EIFEIRODEDMRIED BPE% & D A TWS
o (Fig. 24, 25), EMEH © BRIESME WY+
5@ (Fig. 19B, 20B), % \ 3 U tzrduly
Tz avascular Joifipd & b7 5 b o (Fig. 26)
e ENE BRI LR ko, Kahn 59
Zh b O A% empty shell, F—- ki Fr3
BLTw2., coXskRAFH &3hig,
Bl IRGE D e & 2 AR OB AT, SBIRAY
RIEEBREHIC XD, »ich ORMERH S 1:
HbEhatDLEZLRD.

7w ¥V IRERERRCONTIE, Bk T BIEL
75%, WiiE15%, $ME10% & NphEDEaa bt
DI LT, i X2 EBBFIOES T, Fh
Fh42%, 49%, 9% LRGN RS HLP, BE
D THEGIC 2T b i 5 61, fEiE s X OGBK
BRAVERER 1 Bl ERREO 50 5 B4R %4 <
Ie o T fz (Table 7)., AFEDRREO KA X i35
RET AV VAT v HEDFREHERTERE VLD
%<, —RICHEE 2.5em P LT 50w
EEINTRY, TrREHEOEATITRDD S O
dem TH o725 LEHHE S hTwvwb. EH 54
DIRIEI ST H 3HIH 3.0cm L l-Th b, 5
ED 1N IEKIENT Oem Ch - Tz,

Zh b0 REG s 5 BIBFIRE AT R 3,
3.0cm LT ORfiE CrishO IR o BREEIE &
BE, fRAzaiabh, EHwFoas LikE LT
Hh, HEAT A R Uik bliEedy & 0P i FE
DEREOER Y & b (Fig. 274, 28), —h X
D K& b OTRHAFOEIRE X OF 050
feiikag (Fige 29) 24 bh, ZhbofiR i3 F
RiET A VAT w VIEORRE & e 5 HEi o
IR EEL bR, ¥, 7o v v ZfEERD
JRIE B D R BB BRI <l BRI 1
HiEYes (Fig. 27B) M 2 flic i biiesy, o0
IR b FREME7 L FAT v ViE (Fig. 19B,
20B) L@ RETH . LivL, JEHK
BREFIC X AMREOW G D IZAFEIC S T
DHRBD BRI S DT, A ONREED F5 2 Rtk
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T FAT r VREO L I il LT blood supply
PAEEC s TWwBZ EEBEHLTWE LD E#E
zbhb.

Fho 2y ¥V VERREOBEC o WTI,
(1B (Fige 31) o0& La & LTuwiguna,
FRP RIS BIREEH Bik: - EEo&HicFH <
BHolebDTHY, WCHEFED 2 o > v FREER:
OB TR IRER . L e kb, K&/ tumor O
FAEN Bt 5 A L BB IR B RS 5
HERITRELOEEL TS,

HMRaEO MEEE o WTiL, SROmE
I BRI T B AN - tuymor D 10~15%
ERTE, SRMTHEHEVSZE L BT, —
e ERER X 0 b L ARG X % 2
EfE 2L, SEREER I 2 T KBIRERL %
AHEEhTwb, RGBT % AHE D vascu-
larity o o€, Alfidi 531160 5 L1014
hypervascular Tih - fo L, —7J5 Fry 583
flush aortogram ==} tumor % B3 o3 R lkEC
HofeHEL, cOomMEYFERLLE VW
4R 4 2 M A, R hypovascular f¢ tumor i3,
BEo L m1c %, IC BT o T subtrac-
tion Z ML THZ LLH D™, FEHD 26
FThb B R R L7 hypervascular /¢ tumor ¢
Hotze. TO26I05 5 141 (Fig. 33) 1X3EIRAY
W EI'E B DR AE R C malignant tumor &2 L,
BEC LM L HE SR DD TH DN, —ilR
e, MR BEgTh - T, BRI
BB IWIR D, EETHD L OBMILRETH
D EhRE R Y b > T LT BN O mE
B ENEETHL LOBRLBB. Ln
Lishih, BIFFEIR o B hig & tumor cuf-
fing®”, irregular neovascularization  tumor i
DAREE 3 % \ 3 R PR~ 0 B2 TS
Wk DBz 7 & DFF RH\RD & B FHA 15 <
BEHAEES RELIDOLELLRL. —TF, KEC
sl % iR AT i B 2 Wi bl A g
L5 THBDD, Agee b3 KIE DO HIRE G
HEHARTH O L, tumor PRCEENCIERE LT
REZRD B DD 220 type KAWL TE

AAEFERERESMEE B8 B4 %

b, FHC BT DM DORIREY OB (Fig.
32A) O REARE LT Wi

ChBEFEET7 NV FAT v E, 2y v 70E
[Ehe, ftaffalELlshc 58 O U BIT RS
o \WTE, RO mEERT otk
ot FRCHREZEMIONE, R X 5 BIEF A
BB, M S1e ks TR OEDS D 2R
1% 5 2 CRIBHIRGEFEBDTERHEHE 2 bh
Toh D THoTo. EBEhifEfhcis v Tix20~30
% L RIBEACIEB D HRD DT, IR
PTE &\ 5 TR B v F — VI BB IR 0%
HObEMbDEELBRS.

Lk, BT o MEBOZE Tk 5 mEE
BEogRttcowTiihTE ey, FFHOIEMIC
BB MFEY © BRI PLTE LDHTHRD
&, fEFI4E & LT, EIRAER 23300 0 5 b
2961 (96.7%), MERMTIEER 22561 © 5 519
Bl (76.0%), WEBKEINRERE »2361 D 5 % 9 i
(39.1%) Lv 52l N 1§ s iz (Table 9),
— BRI R 7 v VAT = VIE, 7 o v v ZNE
BERECIEREEN LD BER L SR, EE O
T FREM RO S h 7224600 5 234 (95.8
%) CHEZEEB L ENTER. L L, SR
BB BIIRAEG © B Hhic186l icou-T $ 1360
(72.2%) L2is b OFECIHE 2 HiH S hio.
Z O OFEBIC T b MR EIRER, TRk
WEherhEhAH I 2SR % 52Tk
b, Y EIFEECMEEMCELT, oo
MiZEZHCHAAbEs  EiC ko, XhiE
AllcHRt A EEIcin s D EE LB RS,

#oC, Rl LTI mE &Y T 55
E0 0, LRI OB IEIR 2 m A
B ROFEMRETY R LB b0 LE
ZTWBD, TSI ROEMT & LTEI
MRIMERGC X B ViERS AL ©
EERTWABDT, I o 0SB LT il
NTHRBZEETH.

FRMET v FAT v VIETHE, ISR 7
VAT v VERO LTINS DLW » TTRET
By, HEE dmm OfRE FCHEMLE LTS
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Table 9 Diagnostic evaluation of adrenal angiography

J arteriography
. ) total venography |
diagnosis Cases || adrenal . afortog'raphy
no. of | no. of | no. o
cases ‘ i3 ‘ - | cases I B |I n | cases I P .
primary aldosteronism ! f
| .

adenoma 15 | 14 13 1 1R 2 9 1 8

adenoma +- nodular hyperplasia 2 i 1 1 Al O O S 2 | 2

adenomatous hyperplasia 1| 1 1 | 1 L1 1 I 1

hyperplasia 1 | 1 1 | | !
Cushing’s syndrome | | | |

i

adenoma Il 5 5 5 | 2 2 2 2

hyperplasia ' 1 1 1 1 1 1 1

carcinoma 1 1 | 1 | 1 1
pheochromocytoma 2 | 1 1 2 | 2 2 2
neuroblastoma 1| | 1 1 1 |
adrenogenital syndrome

hyperplasia 1 1 1

carcinoma 1 1 1 1 1
non-functioning adenoma 1 1 1 !
non-functioning cyst 1 1 1 1 1 1 1
hemangioma 1 E 1 1 1 1
metastatic tumor 1 rl 1 1
Addison’s disease 11 1 1 1|1 1

total 36 | 30 |20 | 1| 25 |19 6| 238 | o 14
p: positive n: negative

Horton [t Finck O} 5, ¥ T ASE CLL AT
DIfEF3(EA % B extravasation Ok d 55 =
EDLREFIARECRMOZ TR ET55
Ry 55", FHOGE, WM LB, 0T
1, 14600 5 w1261 (85.7%) OHiE cZl 05
T BRI, HRIFBIRIM b e
BTETCHEMAEE Rz b hD, THITFkL
EIRMANRA Ute D, ZBIBEIR M4 F 55
EEIRMASR LA &b B o T, TFLLIELWL
TN FAF R AENTRENRS LR S WO T,
U3 ) AFEOBWHCEE Uk BER R in s TE
EREREYIBEFCLTHRHETRELDEEL LR
5. tHEMEE oW Td, Georgi 553 FIF
HRESALE«DHEEN DI Fa—17 3 v
TR XD 2F L & ek LTk, Agee

B9 4 DF AR LT 50, REEZRPT
¥, HRMOLDLHBEOT, HiNC kB AL
VERDA TR TELEA D H Y, HRHH
I MG AT R & O Rt v b Biie & o L%
zZbhs.

LIAT, AEEETSH CT 2 @iEHc L3
BE o BRI BHELVWSORB Y, FIFFE
BeowTofEdabhd X5k TE T
B0 T h19794E 6 A L b CT 2 d
WAENTED, WEHEALD RS DD
Lo BN & D550 TiHBH, Hve
Wr, BB WIEEIF RO A0 E v ERIC X B W
NI BA T I E O R EE T RE, 2D
BIBMmEEYEC7 P - T508ERHE LD
EExbhb.
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VIL & &

RIBF L H B B B S B A e L 7 924
Plizo\uT, R 5 T BT MAE % O X 5 7
#l 75 OV FIRB BT B EETR © Btk 1T
WV, IHIER, #EIREM AN LTREL, &
DX 5 IR A,

1. BIBBRD X @@Eco0hT

(1) & E LT, FEIBSIR (TR
[EEIIR) 65.7% (40/6141), &l BIRk69.0%
(40/5861) 1 ERAVERE » 18 bh, TEITBIR
o WTIE, FH56.7% (34/6081), ZM41.7%
(25/6041) W EINATF BIIRERY 1< X B iR
bhio, chbiekidsif#Eofny, LRI
WR47ig, PEIFFEINRE, TRIBBIRY 5 TH
St FREEATIRER b 61 g2 L.

(2) THFREEIR © origin iwoWTi, K
TR 26 EEEDUE % 4 0 A57.4% (27/4718)
LR S, Thitod o, EERR
B 5 VI ABEIRD S O4iEE R LT, 185F
Bl (45.0%) TikiA FHmERDRY EERYH
LT\ 7z, aortic origin @ FHEIEIEBIIRILEE 120
HED 255 1 JBHE o & TRBHIIR 26 Al LTS
D, HAEBIR HH T REFBEEIRD /2 LT
THD 5% 6 FlTL3 LRI BIRD 27 &3,

RIEF IR b R LT,

(3) PEIBBHIRD origin 1, KBHIR 25 &
BEoris 4% 3 DH58.1% (25/4318) # 5, o
W T RERRIEEIIR 525 D & DA S h o . aortic
origin D PEIFFEHNRILES 1 EHE ik ~58 2 ke
Mo TRB LT, AAEBEIRZEE L
B 1 dmm OFE T, FFELC LS
11.8mm DEE ol LT,

(4 EIFEIRO XA B3 2851 5,
BRERY CRIB &A% il T 5o, HEIF
CoWTILE THRFIERR & 5B kE, ¥k
BlE o TR EFRIBEINR A BIRINEE T h
ETaibo Ltz bhik.

2. BIBBIRO X @@EHco>0T

(1) EIFEIREY © R 576.7% (69/90
), #98.9% (89/90f) TH .

HABEZHRHRFQME #4085 45

(2) ARIFHIRELA, AFERE AS5SIR
& DO TRBIREGESA R LTk b, £El
Bfs iR 200, HEGRZk oMl A B IR i
EHp LTui.

(3) IEHBIFHIERE O pattemn X, £
Ed, FhEh 3B LS.

3. BIBERLCHIAMEBFEHRELDNT

(1) AEEOMTx, BEHIRERE T,
B & ok &AL oM s X OETREN
Bdbhth, FRETAL VAT VIE, 24>
v ZEWGERE, BTV RHE B O 8T & O R0
BT H - 7.

(2) ERME7r FAT » VEOREFIC 31T
% MRS R 13, 1.5cm LIFCiiA O8RS
Wik OgoEd:, Riirabh, ThXb
KELIBHE, TheofTRng T, MRS H:
DOREAT BRI R B O SR DR REERLGE, o b UM
JE4 koW Gt b pFBB B i, SEIRAY BT
RiERE T, TR IRIED FE%® & b A T
W3 b0, EMERECIRESE BT S L0,
&5\ odu s avascular ffiaE L
e b0l En@Enbht. BIFERLC 7L F
A7 e vERLBENCERTH -, MEEY
TR & OXF R 2T 20 L RB Lic. RIEC
W BRI, BIREMM.1% (16/1741),
REBIRERT1.4% (10/1461), 7A FAT r v
E92.9% (13/14F1) THh-ic.

3) 7 v v v M EBEROIENC 1 5 Hik
AT R, 3.0cm LIF @4 o Tk Anligiko
BRECPRAR & EBE, fRAL7c b O RE 44 % F ik
R EBERTH D, ThIhkELID LD
ke X UL O EOBER IR TED bht.
FRPBIIRAER Tk, BRIEFRO®REER & LT
St RECK 35 2R, Bk
100% C7/76), BiRiE#75.0% (3/461) T H-
.

(40 FERETNFAT e AEOIREEL 7 »
v ZERERE O h Eo 8RN, WiH LA L
2cm PATFCchsborent L, %% ik 3em kD
oML, FhiiREly ol P ORIRD
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IR & S SR 5 L P o i RE, A B h b &
EW XD TIRETH - s, SBRMBIIRE AT R
B OENEREECH - 7.

(5) #HWEffED 2 flikvFhd hypervasc-
ular tumor T, WiEHAEH TH- 7o, EIF
R L7c tumor CLLgIRER < RIT#IRM O
AFa—-nT I VvORES TERb 0 EEE
Thi-.

(6) RIBZEBECHT 2 mMEEREELE LTI,
a2 bk & RS MEE I h B RE T
BHY, BIREE XTI - 1fl, D\
BEMY bR A EA 1, BIIRER L BEE
Ee L THAED BB b0 EE 2 bhiz. B
EH o G R3GIEVIEE ki b B2, #
WRIER96.7% (29/3061), EIRMIBIIRESL76.0%
C19/2561), MEEFKBINRET39.1% (9/2361) &\
SR TH ST

(b, FWEC KBEEEYLL Wi
BB 2 W - 7= BIMERVR R e B o WELEL
¥y L b, FHARC LT E@HBERLIE FE
WIRBBEHRE (B0 MTE--PHEER), Eflo HB
Mok B o AEE L IBERE (WEE: &ALBLHK
8), 8 2NBEHE (XE: BAEHREE), $3MFH
FHE (EE: HBELEEE) o HEREM © B R
WMELET, ¥nEHEBHR cowT @ERV LR
LM ERRE (EERBRERSRBER),
HEEZIEEWME A2 ), AWEO BT dd
SRO @R IR 2 L EAEM LX b E
CHEMEL ¥4, Ao Egw 5360 (FBM524E 5
A), #33E (MFf544E3F) HABRFHHRFELSRSE
BT HRELA, ]
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