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Time for the contrast medium to reach the pulmonary vein in contrast CI imaging of the
pulmonary arteries and veins
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[Abstract]

The Computed Tomography scan used to create a pulmonary arteriovenous three-dimensional image to support pneu-
monectomy used a bolus tracking method. In the Computed Tomography scan, there was a case in which the contrast me-
dium did not reach the pulmonary vein in the lung field area with the lesion. A retrospective examination of the previously
performed three-phase imaging revealed that 82% of the cases did not reach the pulmonary vein at the same time as the
contrast medium. In order to avoid poor contrast, it is necessary to change the imaging method depending on the case. For
cases in which an appropriate region of interest could not be set by the bolus tracking method, the time when the contrast
medium reached the pulmonary vein at the latest was investigated. It was 26.3 seconds.
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CM : contrast medium
SF : saline flush
IT : interval time
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=(a-12)+11+(b/3 X ¢)-(b/3 X 1/2) sec

Fig.1 Three-phase scan using the TBT method

The time the contrast agent reached PV was calculated
from the time it took for the test bolus contrast agent to
reach PA and the time PV three-dimensional image was
created.

Fig.2 CT value of PV flowing into the left atrium
CT values of the right upper pulmonary vein, left upper
pulmonary vein, right lower pulmonary vein, and left lower
pulmonary vein flowing into the left atrium were measured.
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PO TH 2 2200, DHEEECEEEND
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41220 T AT 72, TiOES LRIV T,
200G RED A THEAD D 5 »HES L 1.
SEHOEMAGLE (GPF1 L8281 L3,
ST E 4, 2 L3, M2 L4, o)
3 L 43 4) T Mann-Whitney O U (Mifilie)
AT 10, RS E LT
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PV3WRITCHE D s ] Thie & 2> - 7201, &
SRNEABGG 2 6263 Th - 7o, e (HiPH)
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Difference between first and second phase (CT value)

no difference one difference divided into two types

1
different PV different PV
with lesions without lesions

typed:
cannot be classified

Difference between second and third phase (CT value)

1 [ !
one ?ift‘erence cannot be cl?ssiﬁed divided‘into two types cannot be classified
type3: type4: type2:difference between type4:
different PV cannot be classified the upper and lower lobes cannot be classified
with lesions
[ | \
no difference one difference divided imr) two types cannot bﬁ classified
f i B
typellz different PV different PV type2:difference between typed: )
no difference with lesions withouﬁ lesions the upper and lower lobes cannot be classified
\
type3: type4:
different PV cannot be classified
with lesions

Fig.3 Style classification flowchart
The difference in CT values between the time phases of PV at 4 points was calculated. The median quartile of the difference
in PV CT values was calculated. PV was classified according to whether the CT value difference was within or outside the
median interquartile range. Cases were classified into four types according to the flowchart. Type1 no difference, type2
difference between the upper and lower lobes, type3 different PV with lesions, type4 cannot be classified.
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—HIH & ZHIH 2% 2 PVO CT O il (14
SAIAE) 13205 (151-256) HUTH - 72, F7c A
HEZMEIZH 2 PVOCTHZED FYAE (TU5AL
fit) 12-47 ((-155) -43) HUThH 1. 7a—F 5 —
b BRI PR, L HYSHERI 18%, 432

secC

T
time

Total number 834
Maximum (sec) 26.3
Minimum (sec) 13.1
Median (sec) 20.2(13.1-26.3)
Median (IQR)(sec) | 20.2(17.8-21.7)

Fig.4 Times when the contrast medium reached PV

The latest time the contrast medium reached PV was
26.3 seconds.
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Fig.5 How the CT value of PV changes over time
The change in the CT value of PV over time was graphed. The CT value of PV in the affected area is displayed in black.
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cannot be classified

32%

different PV

Fig.6 Classification how the CT value of PV
changes over time

There was no difference in the CT value of PV in 18% of

cases, and there was a difference in CT value in 82% of

cases.
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Fig.7 Examination of factors that influence how
the CT value of PV changes

There was no difference in the appearance rate of the CT

value classification of PV over time in gender and lung
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Fig.8 Examination of whether age affects how the
CT value of PV changes

The incidence of type 1 was high under age 61 and

decreased with age. The incidence of type 2 increased

with age.

Fig.9 Compare how PV CT values change with
median age

A significant difference was found by comparing the
median difference in age between type 1 and type 2. The
other combinations gave results that were not significantly
different.
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