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Summary

This study aimed to evaluate the effect of pulmonary arteriovenous computed tomography (CT) value and CT
value difference on the pulmonary arteriovenous automatic extraction ability of a medical workstation. We
classified patients who previously underwent contrast-enhanced CT as those with a pulmonary arteriovenous CT
value difference of <50 Hounsfield unit (HU) and >100 HU. The groups were further divided into four subgroups
each, with a total of eight groups, based on low pulmonary arteriovenous CT values of 200 or more and <250 HU,
250 or more and <300 HU, 300 or more and <350 HU, and 350 HU or more. A radiographer conducted a visual
evaluation, and we judged whether it could extract pulmonary arteries A1-A10 and pulmonary veins V1-V10
without errors. When the CT value difference was <50 HU, the low pulmonary arteriovenous CT value of 200 or
more and <250 HU significantly decreased the extraction ability compared with the >350 HU group (p<0.05), but
when the CT value difference was 2100 HU, no difference in the CT value was found. The pulmonary arteriovenous
CT value and CT value difference affect the pulmonary arteriovenous automatic extraction ability of the medical
workstation, but revision by the creator is necessary because misrecognition is included even if a CT value and CT
value difference is high.
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Fig. 1 Region setting in PA and LA.

(a) Right pulmonary artery and pulmonary trunk, (b) Left atrium (Left and
right pulmonary vein), (c) Left pulmonary artery, (d) Left atrium

Fig. 2 Pulmonary artery extraction example in the workstation.
(a) Extraction is good. (b) Extraction is poor (right upper lung field). (c) Extraction is
poor (right upper lung field and right lower lung field).
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Fig. 3 Artifactual quantity by the difference of the scan timing.
(a) The image during contrast media infusion, (b) The image passed
more than 5 s after the contrast media infusion end
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Fig. 4 Visual evaluation of the pulmonary arteriovenous extraction of the low contrast group
(division distinction). The right upper lung field significantly had decreased extraction
ability for other division (p<0.05).
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Fig. 5 Visual evaluation of the pulmonary arteriovenous extraction of the high contrast group
(division distinction). The right upper lung field significantly had decreased extraction
ability for other division (p<0.05).

Table 1 The number of people for each score.

Low contrast group High contrast group
Score CT Value (HU)
200-250 250-300 300-350 >350 200-250  250-300 300-350 >350
4 1 1 3 1 0 3 0 2
3 5 4 3 4 3 5 5 4
2 3 10 7 17 13 6 11 11
1 5 5 10 3 8 11 6 7
0 11 5 2 0 1 0 3 1
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Fig. 6 Total of score of the low contrast group.

When the CT value increased, the extraction ability improved in the low contrast group. The
low pulmonary arteriovenous CT value of 200-250 HU significantly decreased the extraction
ability compared with the>350 HU group (p<0.05).
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Fig. 7 Total of score of the high contrast group.
The difference was not found in the extraction ability by the CT value.
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Fig. 8 Visual evaluation of the pulmonary arteriovenous extraction of the Artifact [+] group (division
distinction).
The right upper lung field significantly had decreased extraction ability for other division (p<0.01).
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Table 2 Comparison of extraction ability between the high
contrast group and the Artifact [+] group

Part High contrast group Artifact [+]
RU 24/100 1/25
\ |
P=0.0262
RL 57/100 13/25
LU 52/100 11/25
LL 50/100 13/25

The extraction ability of the Artifact [+] group significantly
decreased only the right upper lung field for high contrast group
(p<0.05).
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CT value PA:246 LA:389

Fig. 9 The case that score two points in the high contrast group.
(a) Axial view, (b) Volume rendering of the pulmonary vein (frontal view), (c) After revision
of (b) (frontal view), (d) Volume rendering of the pulmonary vein (LAO 40°), (¢) After revision

of (d) (LAO 40°)

CT value PA:364 LA:362

Fig. 10 The case that score four points in the low contrast group.
(a) Axial view, (b) Volume rendering (pulmonary artery), (c) Volume rendering

(pulmonary vein)
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