(L1 2)

. R am

AL M OE i (EY)

ARG AH 202243 A 25 H

PG ORM FACHRIG 4 55 1 |

e B B RIERFP RSB E S RER (L) EREHK

A7 F CHE H  Systemic - pulmonary collateral supply evaluation using

intra-aortic computed tomography angiography: Comparison
of shunt with lung perfused blood volume by dual-energy
computed tomography and clinical severity of chronic
thromboembolic pulmonary hypertension (I 4 ZE#e M it
mEEEICBIT 580 7T — 7 VI RENRNEEATEAT CT
T XA T T T 4 — % T AR B8 B A& 1.4 T B 00 B A
Ty v MO L EEIRFEEE, Lung PBV & D EL#EL)

mMXEAELZE Th R mEE =
HfEz &l AE Hfz WTH 9%
=2\ S =
A jC W H g E]

SFEER S BTMD5511

K &R OB

ZN B

Background (#5575 5t): Chronic thromboembolic pulmonary hypertension (CTEPH) is a life-
threatening disease. The lung perfused blood volume (PBV) images generated by dual-energy
computed tomography (DECT) provide a convincing detection of the pulmonary perfusion defect
for CTEPH. The systemic-pulmonary collateral supply generates in the occluded lung area.
Exposure to high-pressure systemic circulation may result in pulmonary vasculature
abnormalities. However, no radiological study has established the relationship between the
degree of collateral flow and the clinical severity in CTEPH. Besides, the relationship between
the degree of collaterals and the pulmonary perfusion defects remains uncertain.

Aims (FfF 7% B 19): We assumed that the CT values of the enhanced pulmonary vessels after intra-
aortic injection of contrast media may reflect the degree of systemic-pulmonary collaterals.
Therefore, we aim to assess whether the degree of contrast enhancement in the pulmonary
vasculature, identified by intra-aortic CT angiography, is associated with the clinical severity of
CTEPH and the pulmonary perfusion defects reflected by lung PBV images from DECT exams.

Methods (#%E /514): Twenty-four patients with inoperable CTEPH underwent both intra-aortic
CT angiography and intravenous dual-energy CT (DECT) angiography within a 3-month interval.
Intra-aortic CT angiography, with an injection of contrast media from the ascending aorta, was
acquired with a 9-second scan delay. The Hounsfield units (HU) of the pulmonary trunk (PT), 18
segmental pulmonary arteries (PAs) and pulmonary veins (PVs) were measured. The difference
of HU between PTs and PAs or PVs was defined as segmental-based HUdiff-PA and HUdiff-PV,
respectively, as the parameter to quantify the vascular enhancement. On the patient base, the
mean HUdiff-PA, mean HUdiff-PV and numbers of significantly enhanced PAs and PVs were
calculated for each patient. Lung PBV images were generated from intravenous DECT
angiography data. Segmental pulmonary perfusion defect scores were evaluated and
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summarized into patient-based lung PBV scores. Pearson’s or Spearman’s correlation coefficients
were used in evaluating the correlation between patient-based enhancement parameters (mean
HUdiff-PA, mean HUdiff-PV, numbers of significantly enhanced PAs and PVs) and clinical
severity parameters or lung PBV scores. The correlation between segmental-based enhancement
parameters and pulmonary perfusion defect scores was evaluated using Spearman’s correlation
coefficient. Within-subject laterality was evaluated using paired t-test.

Results (5245 H): On the patient-base, mean HUdiff-PV was correlated with mean pulmonary
arterial pressure (PAP) (r = 0.52, p < 0.01), systolic PAP (r = 0.46, p = 0.02), cardiac output (CO)
(r = - 0.41, p = 0.05) and lung PBV score (r = 0.43, p = 0.04); while number of significantly
enhanced PVs was correlated with mean PAP (r = 0.54, p < 0.01), systolic PAP (r=0.51, p=0.01),
pulmonary vascular resistance (r = 0.54, p < 0.01), and lung PBV score (r = 0.50, p = 0.01). On
the segmental base, HUdiff-PV was correlated with segmental pulmonary perfusion defect scores
(r = 0.45, p < 0.01). No correlation was found between the PA enhancement parameters and the
pulmonary perfusion defect parameters or clinical severity parameters. Both systemic collaterals
reflected by pulmonary vascular enhancement and the pulmonary perfusion defects showed a
right lung dominance in CTEPH patients.

Conclusion ( f& &% ): Intra-arterial CT angiography could demonstrate heterogeneous
enhancement, reflecting systemic-pulmonary collaterals in CTEPH. The mean HUdiff-PV and
the number of significantly enhanced PVs may be useful for estimating the clinical severity and
lung perfusion defects of CTEPH. Our findings provide a better understanding of the
hemodynamic changes in CTEPH and insights into the management of CTEPH patients.
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