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ABSTRACT

The purpose of this study is to establish a physiological injection protocol according to body weight, in order
to minimize amount of contrast medium and optimize contrast enhancement in pediatric patients performing
thoracic CT examinations. The 80 pediatric patients under the age of 10 were studied. Intravenous contrast
material containing 300 mgl/ml was used. The group A injected with a capacity of 1.5 times its weight, and
groups B, C and D added 5 to 15 ml of normal saline with a 10% decrease in each. The physiologic model
which can be calculated by weight about amount of injection of contrast medium and normal saline, flow rate and
delay time were applied. To assess image quality, measured average HU value and SNR of superior vena cava,
pulmonary artery, ascending and descending aorta, right and left atrium, right and left ventricle. CT numbers of
subclavian vein and superior vena cava were compared to identify the effects of reducing artifacts due to normal
saline. Comparing SNR according to the contrast medium injection protocol, significant differences were found in
superior vena cava and pulmonary artery, descending aorta, right and left ventricle, and CT numbers showed
significant differences in all organs. In particular, B group with a 10% decrease in contrast medium and an
additional injection of saline showed a low degree of contrast enhancement in groups with a decrease of more
than 20%. In addition, the group injected with normal saline greatly reduced contrast enhancement of subclavian
vein and superior vena cava, and the beam hardening artifact by contrast medium was significantly attenuated. In
conclusion, the application of physiological protocol for injection of contrast medium in pediatric thoracic CT
examinations was able to reduce artifacts by contrast medium, prevent unnecessary use of contrast medium and
improve the effect of contrast enhancement.
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Table 1. Classification of pediatric patients according to
injection volume of contrast medium
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Fig. 1. Regions of interest in chest images for
measurement of image quality. Representative CT
images are shown to ROI measurement of (A) SVC,
As-A, PA in axial view, (B) RA, RV, LA, LV, Ds-A
in axial view, (C) SV in sagittal view.
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Study group

Target Organ F-value P-value
A B C D
SvC 12.93 + 4.97 12.95 + 4.62 11.07 + 4.15 9.40 + 3.08 3.185 0.029
As-A 16.58 + 6.48 15.58 £ 6.45 13.07 £ 4.79 13.27 £ 6.72 1.579 0.201
PA 1592 + 4.82 15.38 + 4.25 11.38 + 3.60 13.09 + 4.68 4.630 0.005
Ds-A 16.82 + 5.58 16.22 + 4.85 13.93 + 6.31 12.04 + 4.73 3.207 0.028
RA 14.67 + 5.19 12.44 + 3.44 13.94 + 5.19 11.20 + 3.45 0.632 0.597
RV 15.64 + 4.36 13.15 + 4.17 11.30 + 3.39 11.83 + 4.04 4.658 0.005
LA 14.53 + 4.60 15.10 £ 5.40 12.49 £ 490 11.60 + 4.12 2.404 0.074
LV 14.21 + 4.85 14.78 + 4.38 11.44 + 3.97 12.11 + 4.39 2.672 0.043

SVC : Superior vena cava, As-A : Ascending Aorta, PA : Pulmonary artery, Ds-A : Descending Aorta, RA : Right atrium, RV :

Right ventricle, LA : Left atrium, LV : Left ventricle
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Table 3. CT number of target organs according to injection protocol (HU)

Target Organ N 5 Study group 5 F-value P-value
As-A 273.14 + 70.75 281.86 + 64.67 239.08 + 57.69 195.05 + 61.12 7.647 0.000
PA 256.97 + 53.45 260.23 + 63.66 197.85 + 25.00 185.63 + 54.37 11.565 0.000
Ds-A 274.81 + 68.90 281.18 + 64.54 234.84 + 62.56 188.17 + 54.94 9.309 0.000
RA 275.33 + 82.39 248.23 + 58.62 206.41 + 41.10 182.65 + 47.44 9.737 0.000
RV 255.08 + 56.84 241.58 + 45.86 199.50 + 31.90 178.36 + 38.36 13.101 0.000
LA 263.27 + 74.60 27431 + 74.80 223.18 + 55.82 190.59 + 59.98 6.600 0.001
LV 253.08 + 68.93 275.69 + 71.93 227.06 + 49.84 193.10 + 63.43 6.136 0.001

As-A : Ascending Aorta, PA : Pulmonary artery, Ds-A : Descending Aorta, RA : Right atrium, RV : Right ventricle, LA : Left atrium, LV : Left ventricle

Table 4. CT number of target organs according to injection protocol

Study group

Target Organ F-value P-value
A B D

Y% 1507.29 + 844.63 650.61 + 599.66 491.39 + 370.03  327.85 + 233.97 17.466 0.000

SvC 337.14 + 109.76 303.58 + 69.23 235.89 + 56.00 195.53 + 70.03 13.215 0.000

Table 5. Subjective image quality according to study group

SV : Subclavian vein, SVC : Superior vena cava

Image quality

Study group

A C D
Degree of enhancement 34 + 0.6 35+ 0.7 28 £ 0.5 25 + 0.6
Beam-hardening artifacts 23 + 1.2 32 + 0.6 34 + 0.6 39 + 0.6
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