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Clinical Significance of Dynamic Computed Tomography in the Diagnosis
of Thoracic Aortic Aneurysm, Atrial Septal Defect and Pulmonary Sequestration,
and in the Evaluation of Patency of Aortocoronary Bypass Graft
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Dynamic computed tomography was performed to assess its diagnostic significance in thoracic
aortic aneurysm, atrial septal defect and pulmonary sequestration, and to evaluate the patency of
aortocoronary bypass graft ; the following results were obtained :

1) In thoracic aortic dissection, there was delayed filling and washout in false lumen compared
to true lumen, while there was simultaneous filling and washout between aneurysm and aorta in
thoracic saccular aneurysm, These different flow patterns were clearly demonstrated by the time-
density curve made from dynamic scanning.

2) Comparison of the phase of opacification between graft and thoracic ascending aorta per-
mitted correct diagnosis of patency of aortocoronary bypass graft in post-operative asymptomatic
patients.

3) Presence of left to right shunt was confirmed by reopacification of right atrium and right
ventricle in atrial septal defect with dominant left to right shunt,

4) In a patient with pulmonary sequestration, an abberant artery reached peak opacification
during that of the descending aorta.

In conclusion, dynamic computed tomography is a very useful non-invasive procedure and
should be used to diagnose thoracic aortic aneurysm and pulmonary vascular lesions such as pul-
monary sequestration, to evaluate the patency of aortocoronary bypass graft in asymptomatic
patients and the presence of left to right shunt in atrial septal defect as a screening test. Shinshu
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Table 1 CT findings of thoracic aortic dissections and saccular aneurysms
Case Age Sex  Location CT findings Dynamic CT findings Diagnosis
1, 27 M Ascending, Dilatation, Delayed filling and Type II5 411
Arch, Double lumina, washout in false dissection
Descending Intimal flap, lumen
Narrow true lumen,
Different mode of dissection
between ascending and des-
cending aorta
2 66 I  Descending Dilatation, Delayed washout in Type IHIa
Double lumina, false lumen dissection
Intimal flap
3 66 M Descending Dilatation, Delayed filling and Type 1l4
Calcification, washout in false dissection
Double lumina, lumen
Intimal flap
4 81 M Descending Dilatation, Delayed filling and Type III4
Calcification, washout in false dissection
Double lumian, lumen
Thrombus in false lumen,
Twisting of intimal flap
5 66 F Descending Dilatation, Delayed filling and Type IIa
Calcification, washout in false dissection
Double lumina, lumen
Intimal flap
6 67 M Arch Dilatation, Simultaneous filling Saccular
Caclification, and washout between aneurysm
Thrombus in aneurysm aneurysm and aorta
7 66 M Arch Dilatation, Simultaneous filling Saccular
Calcification, and washout between aneurysm
Thrombus in aneurysm aneurysm and aorta
8 63 M Arch Dilatation, Simultaneous filling Saccular
Thrombus in aneurysm and washout between aneurysm

aneurysm and aorta

B ERARE ORI EREL, SHIEE
L BRI e e U TR T oD CT DR INZE
{t% time-density curve TFELk., ¥, WX
DI DO—IRDOREGITIRHBBE LIz A T4 2D CTHRE
DEROTFREREZ TV AR Z AR,

7eds, AC bypass #iFEfTHIL EMCTHETT 1 A AL
Pz B8RAY bypass #Eik% {7 L-C bypass graft
DOFIFERIL A MR L, (DB PR RIREER <k CT i
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Fig. 2 Chest roentgenogram and computed tomogram from case 1
(chronic aortic dissection of type IIIp+II).,
a. Postero-anterior chest roentgenogram shows marked dilatation
of thoracic aorta from ascending to descending portion. b. Com-
puted tomography with contrast enhancement clearly demonstrates
marked dilatation of the thoracic aorta and an intimal flap. Note
the different mode of dissection between ascending and descending
aorta, c. Dynamic scanning reveals delayed filling and washout
in the false lumen compared to the true lumen.
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Fig. 3 Chest roentgenogram and computed tomograms from case 2
(chronic aortic dissection of type IIIa).
a. Postero-anterior chest roentgenogram shows mild dilatation of
thoracic descending aorta. b. Dilatation of the thoracic aorta
and an intimal flap separating the true lumen from the false lumen
are visualized by contrast-enhanced computed tomography.
c. Dynamic scanning reveals delayed washout in the false lumen com-
pared to the true lumen. The graph shows CT value versus time
made from the dynamic scanning (time-density curve). Regions of
interest are the true lumen and the false lumen in the descending
aorta.

TL=true lumen, FL=false lumen
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+<— Fig. 4 Chest roentgenogram and computed tomograms from case 6

(thoracic saccular aneurysm),

a. Postero-anterior chest roentgenogram shows an abnormal mass

shadow adjacent to the left hilus,

b. Opacification of the ab-

normal mass is visualized by contrast-enhanced computed tomo-

graphy.

relationship of the aneurysm to the aortic arch,

¢. Coronal reconstructed image clarifies the structural

d. Sagittal re-

constructed image demonstrates the mural thrombus which attaches

to the antero-inferior wall of the aneurysm,

e, Dynamic scann-

ing shows simultaneous filling and washout between the aneurysm
and the aorta. Regions of interest are the aneurysm and the des-

cending aorta,
Ao=aorta, AN=aneurysm
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Fig. 5 Dynam’c computed tomogram from case 9 (pest-operative
aortocoronary bypass implantation to the left anterior des-
cending artery).

Dynamic scanning demonstrates that the bypass graft reaches
peak opacification during that of the descending aorta. An arrow
indicates the bypass graft.

AL UROGES 8

Fig. 6 Contrast-enhanced computed tomogram and dynamic computed

tomogram from case 10 (post-operative aortocoronary bypass imp-
lantation to the right coronary artery).
a. Proximal portion of the bypass graft originating from the
ascending aorta is visualized by contrast-enhanced computed to-
mography. An arrow indicates the bypass graft. b. Dynamic
scanning reveals that the bypass graft is opacified during the same
phase as opacification of the ascending aorta.
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Fig. 7 Dynamic computed tomogram from case 12 (atrial septal

defect).

Dynamic scanning shows reopacification of right atrium and
right ventricle. Region of interest is right atrium.
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Fig. 8 Dynamic computed tomogram and thoracic aortogram
from case 15 (pulmonary sequestration).
a. Abnormal structures behind the heart (arrows) are opa-
cified during peak opacification of the descending aorta by

dynamic scanning.

b. The diagnosis of pulmonary sequ-

estration is confirmed by thoracic aortography.
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Table 2 Evaluation of patency of aortocoronary bypass graft by dynamic CT

Case Age Sex Grafts

Dynamic CT findings of grafts

CT diagnosis SBG diagnosis

9. 54 M LAD

Opacified during peak

aortic opacification

10. 51 M RCA

Opacified during peak

aortic opacification

11, 47 M RCA

Opacified during peak

aortic opacification

LCX Not opacified

Patent Patent
Patent Patent
Patent Patent
Occluded Occluded

LAD=left anterior descending artery, RCA=right coronary artery, LCX=left circumflex

artery, SBG=selective bypassgraphy

Table 3 Dynamic CT findings and shunt ratio in atrial septal defect

Case Age Sex

Dynamic CT findings

LR shunt ratio (%) RL shunt ratio (%)

12, 43 M Reopacification of RA and RV 46 12
13, 23 F Reopacification of RA and RV 51 0
14, 37 F Reopacification of RA and RV 58 0
15, 52 F Reopacification of RA and RV 69 0
18. 37 M Reopacification of RA and RV 51 3

LR=left to right, RL=right to left, RA=right atrinum, RV=right ventricle
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