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Diagnosis of Aortic Aneurysm with Radionuclide Angiography

Kiyoko Kusakabe, Noriko Watanabe, Reiko Saito, Masako Maki,
Toshio Yamazaki, and Akiko Shigeta
Department of Radiology, Tokyo Women’s Medical College
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To assess the accuracy of radionuclide angiography with **®Tc-human serum albumin (HSA) in the
diagnosis of the aortic aneurysm, the findings of scintigrams were compared with those of contrast
aortograms. Twenty seven patients with the aortic aneurysm were studied with both radionuclide
angiography and contrast aortography. Positioning a high resolution scintillation camera above the
chest or the abdomen, imaging of the aorta were perforred by the rapid antecubital venous injection of
#9mTc-HSA. The dilatation of aorta with increased radioactivity were found in the blood pool scintigrams
in 85% of all cases with the aortic aneurysm. In 13 of 18 sites of the known dissecting aneurysms,
there were stasis of radioactivity in some area of the lesions in the sequential scintigrams. Radionuclide
angiography using **mTc-FISA has been proved extremely useful in the diagnosis of the aortic aneurysm

and in the study of its anatomic and physiological features.
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Table 1 Materials
%aosf’ age | sex site of aneurysm dl;;te]'on etiology of aneurysm

1 29 M AAE-+-Ascend. Ao — cystic medial necrosis
2 | 43 M AAE+Ascend. Ao = aortitis syndrome
3 36 M AAE+Ascend. Ao i Marfan syndrome
4 30 M AAE+Ascend. Ao — Marfan syndrome
5 69 M Ascend. Ao, Abdom. Ao - arteriosclerosis

6 40 M Abdominal Ao with vessels - Behget syndrome
7 59 M Abdominal Ao with vessels —

8 70 M Abdominal Ao with vessels — arteriosclerosis

9 61 M Abdominal Ao with vessels - arteriosclerosis
10 44 M Right iliac artery (ruptured) —

11 71 M Abdominal Ao with vessels - j arteriosclerosis
12 45 M AAE--Ascend. Ao + (1) Marfan syndrome
13 5 M AAE--Ascend. Ao + (I Marfan syndrome
14 31 M Ascend. Ao--Aortic arch + (D)

15 63 M Descend. Ao + () arteriosclerosis

16 14 F Descend. Ao + (I aortitis syndrome
17 46 M Descend. Ao + (I

18 39 M AAE+Ascend. Ao + (1) Marfan syndrome
19 41 M Ascend. Ao ¥ ()
20 53 F Descend. Ao+Abdominal Ao + (I atherosclerosis
21 | 35 F AAE~Abdominal Ao + (1) Marfan syndrome
22 | 37 | M AAE~Abdominal Ao + (1) Marfan syndrome
23 50 F Ascend. Ao~Abdominal Ao + (1)
24 46 M AAE (after surgery)~Abdominal Ao + (1) Marfan syndrome
25 38 F Ascend. Ao (after surgery)
26 7ird M Abdominal Ao (after surgery) arteriosclerosis
27 58 M AAE-+-Ascend. Ao (after surgery) Marfan syndrome

AAE : annulo-aortic ectasia
dissection type : classification of DeBakey
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@ k3 (Dilatation)

KBROIEOHE (Fig. 1(2))

@ #oavERs (Partial stasis)

RI &N HNE I dinddb b3, KB
WD —Hc RI o4EH 2 340 0 4% (Fig. 2(a),
Fig. 5(a))

® KB X % JEFK I o il

(Compression by aneurysm)
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(Fig. 1(a), Fig. 3(a))

blood pool image BElH#EEI: oo A B
HUEZE L.

® PkEE (Dilatation)

KR DIREE D B

(Fig. 1(b), Fig. 2(b), Fig. 3(b), Fig. 4(d),
Fig. 5(b))

® KBIRAREOTEE (Irregularity)

KEIRPS L O i O F 1%

(Fig. 4(d))

@ RI @FF pooling (Abnormal pooling)

Table 2 TFindings of radionuclide studies in the 11 cases (12 sites) of undissected aneurysm

Site Site of aneurysm

Sequential image Static image

‘Partial

Dilatation e

Abnormal | Cold

Compression
pooling area

by aneurysm Dilatation .Irregu]larity

AAE+4-Ascend. Ao

+

-+

AAE+Ascend. Ao

AAE--Ascend. Ao

1+

AAE-L-Ascend. Ao

BESESES

Ascend. Ao.

Abdominal Ao

Abdominal Ao

Abdominal Ao

OO |~ ||k || D)
A ERE RS ES N N R
|

Abdominal Ao

|||
FH[F ||+
|

+|+|1

Right iliac artery
(ruptured)

|
I

—
[==]

i
|
|

Abdominal Ao

—
=

|
|

Abdominal Ao

—

™

4
|

+#| [+

+
+|+
!

AAE : Annulo-Aortic Ectasia
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(b) (e)

Fig. 1 Case No. 13 A 35 yrs old male. The Marfan syndrome with dissecting aneurysm of the aortic
root and intimal flap. (a) Radionuclide angiogram, anterior view, shows compression of SVC by huge
aneurysm arises from aortic root. Compared with right ventricle, clearance time of left ventricle is
delayed. (b) Blood-pool scintigram shows remarkable dilatation of aortic root with increased radioa-

ctivity. (c) Contrast aortogram shows large aneurysm with aortic regurgitation and enlargement of
vulve ring.
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(b)

Fig. 2 Case No.20 A 50 yrs old female. Type [ dissecting aneurysm with origin in the descending
aorta. (a) Serial scintigram shows the dilatation of descending aorta and reveals continued isotopic
activity in the part of the aneurysm (arrows) after the remainder of the aorta has emptied. (b) Radi-

onuclide scintigram, left-anterior-oblique view, shows dilated descending aorta. (¢) Contrast aortogram
shows opacification of the true and false lumina with narrowing of the true lumen.

(Fig. 3(b), Fig. 5(b))

D it o o KBIRIE 0 v v+ 7 5 AFTR
(Table 2)
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Fig. 3 Case No. 24 A 46 yrs old male. The Marfan syndrome with Type ] dissecting aneurysm. False
aneurysm after Bentall’s technique. (a) Serial scintigram shows displacement of the SVC and pulmo-
nary trunk. (b) A large cold area is seen in outside of the graft on scintigram. (arrows) (c¢) Contrast
aortogram shows a large soft tissue shadow representig hernatoma in the ascending aoria.

X, HRBEDIRmEAOFE, mE AR RI o5tE pooling (3128 108FALIC R b
el LU0 RI oJG pooling DFF RILWIE T KEIROIEHT OPT R b - 7o 9 ML T, IR

<, BRIEBEEOCHR Lic RI 2 HM. - fe. PR & AL ERNC—F LT,
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(b) (e)

Fig. 4 Same patient as in Figure 3. The dissection extends mto the abdominal aorta. (a) Serial scinti-
gram shows delayed filling of abdominal aorta with irrgular contour. (b) Blood-pool scintigram demo-
nstrates tortuous, dilated aorta. Markedely increased radioactivity is seen in abdominal aorta. (c)
Contrast angiogram shows remarkable dilatation of abdominal aorta.

KEhifadiz oMy cold area 1 2 #ifTICilDd 5 KEIRAC X % BRGNSk o Bk
i’ ol b BifRE L O IRE Ui-BRe X % TTREDIRE O 5 Fzr 3 ML B 5 i,
HOT, Bz DN 1 BT RKER £E > T 2) fREERBIIREI D «~ v 7 5 AT RL(Table

=, 3)
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Fig.5 Case No.23 A 50 yrs old female. Type 1 dissecting aneurysm. (a) Serial scintigram shows almost no
evidence of dilatation of aorta and demonstrates only partial stasis of the lumen with radioisotope in the
aortic arch. (arrows) (b) Blood-pool image shows cold area in outside of the ascending aorta. (¢} CT scan
demonstrates a- periaortic low density area in the ascending aorta.
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Table 3 Findings of radionuclide studies in the 13 cases (18 sites) of dissecting aneurysm

! Sequential image

Static image

Site Site of aneurysm — . — :
No- ’ | Dilatation ‘ :::;:;al E;x:ﬁ ZES:;:;‘ Dilatation Irregularity ;?:ﬁ':;al (a;:%]: I
I | AAE+Ascend. Ao | - [+ 1 i + = |_'—+_'_"_____
2 | AAE-+Ascend. Ao [+ [ = | + [ = =1 | T — |
3 Ascend. Ao -+ [+ | + + — [ 4 | = !
4 Descend. Ao + | - + + | 4 -
5 I Descend. Ao -+ | = = + ) | .l [ |
6 | Descend. Ao -+ | + . + + | 4 . |
7 | AAE+Ascend. Ao + | - ¥ ¥ - |+ |
8 Ascend. Ao 4 | = | + i 1 + | i ; —
9 | Descend. Ao I - L+ 0+ L+ =
10 AAE+ Ascend. Ao -+ + + + | + T =+ | -
11 AAE+-Ascend. Ao -+ + 0 + T + | =
o | Mol Ty [+ | - |+ |+ | + | -]
13 Ascend. Ao~Descend. Ao =+ + - + = + +
14 Abdominal Ao + - = + + Js
15 Abdominal Ao - — - + - N
16 Abdominal Ao -+ + + + + |-
17 Abdominal Ao B + + - EE + |
18 Abdominal Ao - + - -+ - aS

AAE : Annulo-Aortic Ectasia

(a), Fig. 5(a)).
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Table 4 Findings of radionuclide studies in the cases of false aneurysm after surgery
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Site Site of Sequential image Static image
L e Dilatation gta;:il;‘l S;)r:g:;:s;;); Dilatation | Irregularity gg:;lﬁ:gal ::2:
1 Ascend. Ao -+ - 4 + - + +
2 | Ascend. Ao - - - + = + +
3 Ascend. Ao + - 4 + —_ - -+
4 | Abdom. Ao + + + + + +
Table 5 Results of radionuclide studies
Types of aortic Sequential image (%) Static imagem{%)
No. G it —— Partial | Compression | 5 1racs T Abnormal | g o
.o ation e by aneurysm Dilatation | Irregularity pooling Cold area
Undissecting
Thoracic 5 5/5 0 3/5 5/5 2/5 5/5 0
Abdominal 7 5/7 0 5/7 717 5/7 2/7
. 10/12 3/5 10/12 9/12 10/12 2/12
Total 12 | (83.3) g 0> | (83.3) | B | (3.3) | (16.7)
Dissecting
Thoracic 13 13/13 9/13 7/13 13/13 7/13 11/13 2/13
Abdominal 5 3/5 4/5 2/5 45 3/5 1/5
16/18 13/18 7/13 15/18 11/18 14/18 3/18
otk 18 | (gsoy | (72.2) | (53.8) | (83.3) | (61.1) | (77.8) | (16.7)
False aneurysm
Thoracic 3 3/3 0 3/3 3/3 0 2/8 3/38
Abdominal 1 11 /1 1/1 1/1 1/1 /1
4/4 1/4 3/3 4/4 1/4 3/4 4/4
e 4] 100 (25) €100 | C100) | @8 (s) | 100
. 30/34 14/34 13/21 29/34 21/34 27134 9/34
Yichl 3 | 8.2 (44.4) 6.9 | 8.3 | 61.8) | (79.4) | (26.5)
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