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Evaluation of Two Injection Protocols by Time-
density Curves for Possible Application to He-
patic Dynamic and Upper Abdominal CT Angiog-
raphy in MDCT: High concentration (350 mgl/
ml) with conventional volume (100 ml) vs. con-
ventional concentration (300 mgl/ml) with larger
volume (150 ml) and higher injection rate

Munetaka Matoba, Hajime Y okota,
Kiyoshige Yabuno, Genchiyo Kuga,
Hisao Tinami, and Itaru Yamamoto

The purpose of this study was to compare two different in-
jection protocols for possible application to hepatic dynamic
CT and CT angiography of the upper abdomen. Single-level
dynamic CT scans through the level of the porta heapatis were
performed with an MDCT unit every 3 sec in 32 patients using
protocol A (350 mgl/ml iodine contrast medium, total vol-
ume 100 ml, injection rate 3.0 ml/sec), and in 39 patients
using protocol B (300 mgl/ml, 150 ml, 4.5 ml/sec). Injec-
tion duration was kept the same in the two protocols. Time-
density curves of the abdominal aorta (Ao), liver(L), and
portal vein (PV)were created and compared. Peak enhance-
ments were significantly higher in protocol B than in proto-
col A, in all of Ao, L, and PV. Time to peak enhancement
was shorter in protocol B than in protocol A, reaching sta-
tistical significance in Ao and PV, but not in L. The dura-
tion of the arterial phase was shorter in protocol B than in
protocol A, but the difference was not statistically signifi-
cant. Our data suggest the superiority of protocol B over
protocol A, for possible application to hepatic dynamic CT
and CT angiography of the upper abdomen in MDCT.
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Table 1 Details of the patient population in protocols A and B.

A(n=32) B (n=32) p value
e e ou
welght () Groe0 (0080 e
Note: Data are the mean £SD. Nimber in parentheses are ranges.
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Fig. 1 Time-density-curves of the abdominal aorta in protocols
A and B.
Dots indicate means at each time point.
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Fig. 2 Time-density-curves of the liver in protocols A and B.
Dots indicate means at each time point.

Fig. 3 Time-density-curves of the portal vein in protocols A and B.
Dots indicate means at each time point.
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Table 2 Comparison of parameters in protocols A and B

B p value

aorta

peak enhancement (HU) 319.7+38.6 368.4+55.4 p=0.0001

time to peak enhancement (sec) 31.2+3.0 29.6+4.7 p=0.023

AUC 24332.3+2440.3 27764.2+3562.7 p<0.0001
liver parenchyma

peak enhancement (HU) 123.0£17.3 136.3+19.1 p=0.0059

time to peak enhancement (sec) 57.2+9.7 54.9+10.1 p=0.598

AUC 14992.6+1304.7 16273.5+1614.6 p=0.0014
portal vein

peak enhancement (HU) 204.2+35.3 233.9+31.9 p=0.0011

time to peak enhancement (sec) 45.4+6.8 41.6+6.8 p=0.0479

AUC 19900.3+2147.3 22520.4+2755.4 p<0.0001
duration of arterial phase (sec) 23.7+5.4 20.8+6.0 p=0.0802

Note: Data are the mean +SD
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