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Numerical analysis on the mechanism causing the left pulmonary
artery stenosis after repair by tetralogy of fallot

LIU Yu-jie', ZHANG Kun’, ZHENG Jing-hao', WANG Yu-zhang’ (1. Shanghai Children’ s
Medical Center, Department of Cardijothoracic Surgery, Shanghai Jiao Tong University School of Medicine,
Shanghai 200127, China; 2. School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai
200240, China)

Abstract: Objective To investigate the influence from the left pulmonary artery (LPA) with different stenosises
(50% ,20% ,0% ) after complete repair of tetralogy of fallot ( TOF) on the hemodynamic features using computa-
tional fluid dynamics(CFD). Method The 3D models were reconstructed by the computer tomography (CT)
images. CFD simulations were performed on these three models to describe the flow characteristics of the main
pulmonary artery and the bifurcations such as average speed in LPA and right pulmonary artery( RPA) , flow pat-
terns, static pressure and wall shear stress. Results In the unsteady state simulation, different regurgitation
and flow velocity distribution can be easily found in the start of LPA due to the stenosis rate of LPA, while the flow
velocity distribution is uniform in the RPA. The flow velocity distribution, static pressure, pressure drop and wall
shear stress are also different in these three models. Conclusions It is important to expand the branch pulmonary
arteries during the TOF operation. LPA stenosis may be an early and important cause of pulmonary artery regurgi-
tation. The use of CFD simulation can provide the early reference information for the effect after TOF operation.
Key words : Tetralogy of fallot; Pulmonary artery stenosis; Computational fluid dynamics (CFD) ; Numerical sim-
ulation; Shear stress
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Fig.1 The geometry of the left pulmonary stenosis (A The r
shape for right pulmonary artery, main pulmonary artery, left pul-
monary artery; B The left pulmonary artery section from outside to
inside, for the stenosis rate of 0%, 20% and 50% )
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Fig.2 The velocity at the inlet of main pulmonary atery
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Fig.3 The flow pattem distribution at two feature time (t, =1.55
s,,=1.70s) (A,B,C for model of the stenosis rate of 0%,
20% and 50% respectively)
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Fig.4 Instartaneous facet average velocity of LPA,RPA and MPA
in the third cardiac cycle in three models (l-v.velocity of left pul-
monary artery; r-v:velocity of right pulmonary aitery; m-v . velocity
of main pulmonary artery)
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Fig.5 The static pressure distribution at the middle of the systolic
period (£=1.55 s)
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Fig.6 The static pressure drop distributionfrom MPA inlet session
to the not prolonged LPA and RPA ont section (LPA: Py - P ;
RPA. Py —PL)
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