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[ Abstract] Objective To explore the clinical role and significance of fluid dynamics analysis after
three-dimensional reconstruction in the diagnosis and treatment of coarctation of the aorta ( COA).
Methods A retrospective analysis of the clinical data and imaging findings of 40 patients with COA ( coarcta-
tion group) and 20 normal children (normal group) admitted from March 1,2017 to February 28,2021, com-
bined with statistical methods and computational fluid dynamics (CFD) analysis to explore their clinical appli-
cation potential. ~ Results Pressure difference measured by CFD was (63.1 £5.1) mmHg in narrowed group
while pressure difference measured by preoperative ultrasound (64.1 +£5.2) mmHg. No statistically significant
inter-group difference existed (P >0.05) ; Pressure difference measured by CFD was (4.4 £1.0) mmHg in
normal group and inter-group difference was statistically significant (P <0.01) as compared with CFD and ul-
trasound pressure difference in narrowed group. The relevant values fulfilled the clinical diagnostic criteria. CFD
analysis based upon CTA three-dimensional reconstruction indicated that maximum pressure drop in narrowed
section of narrowed group was >35 mmHg. Fluid vector diagram revealed a sharp pressure drop in narrowed
section and pressure curve depicted a “a rapid drop over a short distance” characteristic ; Pressure drop in the
corresponding positions of normal group was <10 mmHg with a gentle change in pressure and no marked drop.
Significant inter-group differences existed in hemodynamic characteristics. ~ Conclusions CFD offers an excel-

lent consistency with traditional imaging in the diagnosis of COA , providing richer hemodynamic information and
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achieving an accurate detection of aortic pressure changes at a lower cost and minimal trauma. It has compre-

hensive and systematic guiding significance for managing COA in children.

[ Key words] Aortic of Coarctation; Three-Dimensional Imaging; Computational Fluid Dynamics; Cardi-

ology
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Fig.2 Fluid vector and pressure curve diagram
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