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Intraarterial Digital Subtraction Portography ®
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Intraarterial Digital Subtraction Portography
—Visualization of the Portal System—
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DSA was applied to transarterial portography (IADSP: intraarterial digital subtraction portography)
in seventy seven cases between October 1982 and August 1983, and image quality and visualization of
the portal system were studied. There were 60 cases with hepatoma, 6 with metastatic liver tumor, 3
with liver cirrhosis, and 8 with other disorders. A catheter was placed into the superior mesenteric artery
and contrast medium (76% Urografin) was injected at the rate of 5ml/sec. for a total volume of 15 ml.
Two cases were excluded from the evaluation, because the DSA apparatus was handled incorrectly in
these cases.

First, image quality was studied. Although only one-third of the amount of contrast medium used in
film-screen angiography was used, the image quality of the IADSP examination was considered to be
good or excellent in 68% of the cases, and there was no uninterpretable case. With the improved DSA
apparatus which we started to use during this study, 82% of the cases were of good or excellent quality.
Then we excluded cases of obstruction by tumor and postoperative cases, and studied the visualization
of the portal system. The right first-order branch was visualized in 95% of the cases and the left in 98%.
Cases with highly-developed portal systemic shunts due to liver cirrhosis accounted for all cases of
failure to visualize one first-order branch. In addition, excluding cases with marked motion artifacts or
highly-developed portal systemic shunts, the second-order branch of the right and the first of the left
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were visualized in all cases. A high percentage (89% of the right, 78% of the left) of the third-order
branch was visualized in cases where we used the improved apparatus. Sixteen cases underwent hoth
IADSP and film-screen angiography. In most cases (10/16 of the right, 9/16 of the left), IADSP
delineated the portal system as well as did film-screen angiography. For the right branches, film-screeen
angiography was better in 4/16 of the cases, and for the left;, IADSP was better in 5/16 of the cases. Of
the eight cases in which the portal branch was seen to be occluded in film-screen angiography, seven
cases were seen the same way in JADSP.

We conclude that IADSP is a useful imaging modality in transarterial portography which may
replace film-screen angiography, especially in transcatheter arterial embolization. It visualizes the
proximal portal system with a reduction in the volume of contrast medium needed, causing less

discomfort to the patients.
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Table 1 Image quality of IADSP

No. of cases Poor Good Excellent
75 24 (32%) 39 (52%) 12 (16%)
Poor: Diagnostic, but with reduced vascular contrast
and spatial resolution.
Good: Good vascular contrast and spatial resolution.
Excellent: Exceedingly good vascular contrast and spatial
resolution.

BLEBIFEEETH -1, iz, DSA #EFEosR
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2). ZORR, H1KRIELVFAETETSH -1
RERHTI%, EHTRBUTH -1, #1Kks
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Fig. 1 Examples of excellent image
a) The margins of the vessels are sharp and the
peripheral portal branches are well-opacified.
b) The anterio-superior branches of the right are
spread by the tumor, but there is no occlusion.

HARERETH - I WTFH L FEZEIC X 5
BEORRIMITHROFEENRLLNIIEFATHY,
1 IR 7 4 v 23S RfT Lica R s
1 RGEEFEERETH -, FoT, FoER
BIERRD 761, BEORAIEIMNTEIEED - DFF

Table 2 Comparison of image quality:—previous vs. improved apparatus

No. of cases Poor Good Excellent
Previous apparatus 19 8 (42%) 10 (53%) 1( 5%)
Improved apparatus 49 9 (18%) 29 (59%) 11 (22%)
Total 68 17 (25%) 39 (57%) 12 (18%)
Poor: Diagnostic, but with reduced vascular contrast and spatial resolution.
Good: Good vascular contrast and spatial resolution.

Excellent: Exceedingly good vascular contrast and spatial resolution.
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Table 3 Visualization of the portal system

No. of 1st-order branch 2nd-order branch 3rd-order branch

cases visualized visualized visualized
Right branch 66 63 (95%) 55 (83%) 41 (62%)
Left branch 65 64 (98%) 57 (88%) 40 (62%)

Table 4 Visualization of the portal system—excluding cases with marked motion artifacts or highly-de-

veloped portal systemic shunts

No. of Ist-order branch  2nd-order branch 3rd-order branch
cases visualized visualized visualized
Previous apparatus 12 12 (100%) 12 (100%%) 8 (67%) B
Right branch Improved apparatus 36 36 (100%) 36 (L00%) 32 (89%) -
Total 48 48 (100%) 48 (100%) 40 (83%)
Previous apparatus 12 12 (100%) 11 ( 92%) 9 (75%)
Left branch Improved apparatus 36 36 (100%) 33 ( 92%) 28 (78%)
Total 48 48 (100%) 44 ( 92%) 37 (77%)
Table 5 Visualization of the portal system compared with FSA
No. of cases IADSP better than FSA ITADSP equal to FSA TADSP worse than FSA
Right branch 16 2 (13%) 10 (63%) 4 (25%)
Left branch 16 5(31%) 9 (56%) 2 (13%)

FSA: film-screen angiography

=

Fig. 2 Despite marked artifacts due to respiratory
motion, giving poor image quality, the first-order
branch is faintly visible.

HAD ML ED T AT h - 1211461 (55 14l
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n75%, T8% LFERLETL LIS, - T,

Wiz, IADSP & 74 v 2 DO ENKIT E
7216 =T, 8 3o L b iRl o AR
DREE a2 LB sd L Tt (Table 5), Ak
IZoWWTlL, 74 28R L IADSP @ F &
RTT2b D24, RETH--bDI0F, 4 -
TwicbD4flThdh, EficovwtizhZth
56, 9%, 2HTHot. Thbb, 74144
HEI -~ IADSP AR D W TIRRZL L
REY, EREOLTERAERWLERT W55
Eh%E ot (Fig 3).

MBI vt 3 % B AR BB AR o B I P i BR L
TEERLFRARTOCUE | ko oEEERD
Wiz, IADSP b CHBTH - = (Fig. 4).
e, 7ANAEEBCTE IRSH L D PIRA
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Fig. 3 The portal system by IADSP (a) and film-
screen angiography (b) in the same patient. The
left branch is well-visualized by IADSP, but the
right by film-screen angiography.

(FIRAB LS CETERD D L2W S hic 8
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Fi, BERICEEOR L A HHBICD T,
ZANAETIREFTHRLERIH, JADSP Tit
BRADEVD, BoTHBEETH-T.
4, &

TATLITTEELE, Frifafs ot U BhikeER
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Fig. 4 a) Proper hepatic arteriography shows a
large turnor in the right lobe.
b) IADSP shows occlusion of the right branch
and a filling defect in the portal trunk.

ik HBBIIT I, BF Ry ETE LY, &
DR, EEDIFE, #BHBYZWT5HHE L
T, FRERKOBCYIET S BRI, Ekf
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Fig. 5 Large tumor is seen in the right lobe (a).
Both IADSP (b) and film-screen angiography (c)
show occlusion of the right anterio-superior
branch.

i3

E@MEY N5 L2l h, BRCMENDE
BEEEEH LHE L imaging #1777\ B 5 8,
Fiobb DSA #HEESHBE LT &, 20 DSA %
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FY, FRoBR CREBEEREESEE ST,

EEIREEIR SR IC DSA ZIGAT A2 b HE
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Fig. 6 IADSP delineates extrahepatic portal
systemic shunts on sequential frames.

a) Retrograde flow in the gastric coronary vein
b) Patent umbilical vein defined
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7 AN LB ToSERE L »EFH
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