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Preoperative simulation of pediatric cardiac surgery analyzed by computational fluid
dynamic study
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Early survival after Fontan procedure has improved dramatically for the developmen
t of perioperative surgical treatment and strategy based on each surgeon®s experience and scientific data.
Despite of these improvement, there are still concerns about long-term complications, i.e. pulmonary arte
riovenous malformation and thrombus formation in the conduit, which can less the quality of life after sur
gery. We simulated the oEtimaI design of procedures with computational fluid dynamics to gain the better g
uality of survival and the optimal anastomosis was developed both in Fontan and Glenn procedure. This tech
nique could be applied to desi?ning of the different type of pediatric cardiac surgery, which is expected
to lead the better quality of life after surgery.



(CFD:
computational fluid dynamics)

CT, MRI

CFD

CFD
Autodesk AUTOCAD
Ansys
Ansys
CFD

CFD

CFD

enerqgy
loss, shear stress

CcT

shear stress, energy loss

Glenn

CT



CT

CFD

CFD

validation study
Micro CT

CFD

1
1.Shikata F, Sakaue T, Nakashiro K,
Okazaki M, Kurata M, Okamura T, Okura M,
Ryugo M, Nakamura Y, Yasugi T, Higashiyama
S, lzutani H.
Pathophysiology of lung injury induced by
common bile duct ligation in mice.
PLoS ONE 2014 (9) e94550

4
1.Shikata F, Sakaue T, Nakashiro K,
Okazaki M, Kurata M, Okamura T, Okura M,
Ryugo M, Nakamura Y, Yasugi T, Higashiyama
S, lzutani H.

Lung injury induced by common bile duct
ligation in mice.

The 18th International Vascular Biology
Meeting. 2014.4.14-17 Kyoto

2.

Fontan

2013.10.26-27

3.Nagashima M, Shikata F, Okamura T,
Itatani K, Miyakoshi T, Liu J, Yi Q, Umezu
M, Miyaji K.

Influence of anastomosis angle between the
graft and the pulmonary artery on the flow
dynamics in the total cavopulmonary
connection.

The Society of Thoracic Surgeon 48th
Annual Meeting. 2012. .28-2.1

4_Shikata F, Nagashima M, ltatani K,
Okamura T, Higaki T, Kurata A, Mochizuki
T, Yamamoto E, Ohta M, Takata H, Chisaka
T, Qian Y, Umezu M.




A computational fluid dynamic study of
extracardiac total cavopulmonary
connection using imaging data acquired by
multi-detector computed tomography.

6th Annual Scientific Meeting of the
Society of Cardiovascular Computed
Tomography. 2011.7.14-16

@
Shikata,Fumiaki

90457359

@

Nagashima,Mitsugi
90256610

Okamura,Toru

20277198
Higaki,Takashi
60253308
Okura,Masahiro
10408601
®
Umedu, Mitsuo

90132927




