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Experiment in Ultra-rapid Injection of
Isotonic Sodium Chloride after Injection of

Contrast Medium: Time-density analysis of
the aorta and portal vein

Naoki Itou", Toru Sakurada?, Dai Kakizaki®
and Kimihiko Abe?

Ultra rapid injection of isotonic sodium chloride after the
injection of contrast medium may make it possible to clearly
distinguish between the arterial phase and the portal phase.
This method could improve the detectability of hepatocel-
lular carcinoma on double phase dynamic spiral CT.

A time-density analysis of the aorta and the portal vein
was carried out according to the following 2 protocols (5 cases
each). In protocol 1, 95 ml of Iopamidol (300 mgl/ml) was
injected at a rate of 3 ml/second, while the protocol 2, 40
ml of isotonic sodium chloride was injected at a rate of 10
ml/second after the injection of 60 ml of Iopamidol (300 mgl/
ml)at a rate of 10 ml/second.

The duration of the arterial phase (aortic enhancement unit
(EU) 2 200) in protocol 2 was 11 seconds, which was shorter
than that in protocol 1.

In protocol 2, the duration of the clearly portal dominant
phase (reversal phase; aortic EU € portal EU ) was about
11 seconds.
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Fig.1 (A) Model time-enhancement curve of protocol 1 (lopamidol 300/95ml: 3ml/sec) IRFEHDOREIZENTVWBHIZ

(B) Model time-enhancement curve of protocol 2 (lopamidol 300/60ml: 10ml/sec + isotonic

sodium chloride/40ml: 10ml/sec)
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Table 1 Values of aorta, liver and portal vein enhancement (EU)and the time of each enhancement (after staring injection of contrast material)
duration of arterial phase, reversal phase, and the maximum difference between portal vein and aorta of reversal phase

Amax (EU) ATmax (sec) Amin (EU) ATmin (sec) P (EU) PT (EU)
protocol ¥
(mean+S.D.) (mean+S.D.) (mean+S.D.) (mean+S.D.) (mean+S.D.) (mean+$.D.)
1) 95ml of lopamidol 300 313.6+74.5 36.2+4.15 1122+ 23.7 86.2+1.1 160.0 £ 53.7 514+5.6
2) 60 ml of lopamidol 300 501.4 £ 33.9 20.8+4.6 474+ 145 33.2+48 128.4 : 25,5 336+4.6

40 ml of Isotonic sodium chloride

duration of arterial phase(sec)  maximumn difference between portal

protocol (aortic EU = 200]  vein and arota of reversal phase (HU) duration of arterial phase (sec)

(mean+S.D.) MAX~MIN (mean+S.D.) MAX~MIN (mean+S.D.) MAX~MIN

1) 95ml of lopamidol 300 23.6+9.3 12~34

2) 60 ml of lopamidol 300 11.0x1.4 10~13 754 +27.2 47~120 11.0+£1.2 10-~12
40 ml of Isotonic sodium chloride

Note; EU (enhancement unit)are expressed in Hounsfield Unit

3 90
of contrast medium(sec)

'

Fig.2 (A)~(D) A case treated by protocol 2. (E),(F) Arterial phase CT images of a 47 year-old man with hepatocellular carcinoma
(A) Arterial phase CT image. The aorta had a peak enhancement of 486 EU at 22 second.

(B) Reversal phase CT image. The density of aorta is lower than that of the portal vein. at 36 second.

(C),(D) The density of the aorta is almost equal to that of the portal vein.

(E) Protocol 2; Arterial phse CT image shows a tumor stain in S4 (arrow)of the liver. (slice thickness; 10 mm, table speed; 12 mm/rotation)
(F) Protocol 1; 62 days later from(E)with no treatment, the contrast between tumor stain in $4 and the liver parenchyma is worse than

that of (E). The stain of the recurrent tumor around the accumulation of iodized oil in S& (arrowheads)after transcatheter arterial embolization
is fainter than (E).
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