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Simulation analysis on mechanical mechanism of proximal gastrectomy with anti-reflux

anastomosis using triangle-valve technique
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Abstract: Objective To carry out the fluid dynamics-based numerical simulation of gastric chyme after proximal gastrectomy
with anti-reflux anastomosis using triangle-valve technique (PG-TVT) for the adenocarcinoma of the esophagogastric
junction (AEG), and to further analyze the flow characteristics of different gastric chymes. Methods Based on the constructed
gastric simulation models after conventional PG or PG-TVT, Fluent software was used to numerically simulate the gastric
reflux with different viscosities. Results Compared with conventional PG, PG-TVT had a better anti-reflux effect in standing
posture. In supine posture, when the viscosity of the gastric chyme was greater than 0.145 2 Pa*s and the stomach chyme did
not exceed the artificial valve, PG-TVT could also achieve a better anti-reflux effect. Moreover, the numerical simulation
results of PG-TVT were consistent with the clinical manifestations. Conclusion This simulation analysis provides a
theoretical and numerical basis for the analysis on the effectiveness of PG-TVT, the postoperative diet of clinical patients and
the further improvement of surgical planning.
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Figure 1 Geometric models of stomach in standing patients scheduled for different surgical procedures
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Figure 2 Stomach model of the patient in supine posture
after proximal gastrectomy with anti-reflux anastomosis

using triangle—valve technique (PG-TVT)
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Table 1 Fluid viscosity and density of gastric

chyme in the calculation example

AN Fhi%/Pa-s %% /kg-m?
N1(K) 0.001 1000
N2 0.01 1000
N3 0.1452 1000
N4 1 1360
NS (%) 10 1360
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Figure 3 Mesh generation of gastric models after different surgical procedures
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Figure 4 Streamline diagram of gastric chyme with different viscosities in standing posture after conventional PG

a:0.001 Pa*s;b:0.01 Pa*s;c:0.1452 Pa+s;d: 1 Pa's;e: 10 Pa*s



- 767 -

5 ALZABREIMERFARGHILNENRERLE

Figure 5 Streamline diagram of gastric chyme in standing posure after PG-TVT

a:0.001 Pa*s;b:0.01 Pas;c:0.1452 Pa-s;d:1 Pa's;e:10 Pa*s

ARREAREHMER AT

65K 7439102 0.2.0.3.0.5.1.2.2.2 s} Z1 % #
PG FAR KN T =MMBIEHT R T ARG B TRNES
ANTRVRGPE B N BE 5 25 S A B, o A7 i A
H L2 ael T E R S N B, 4L R
o B FNE 943 HE PRI TR R 5 H kA R
X IO B 2 B P B R TR I . DR 6 FIEI 8 T L
YT HE PG FA, 2 H N EEAEE 4 0.001.,0.01 Pa-s
BF, BT B N B BERS AR K, L PG TR G HY
FTATIE BC) S o v 15 K Vo 8 RE 4 o 3

d

@
d

@

BEUT, AR A E NIRRT, DI R . 4
K E 1 CRE S 4 0.145 2.1 .10 Pa-s) IS, i T ARAY
REHEVE R Bl R B 38 K, S R ek 55 , R B oy
0.1452 Pa- s, InIAFAE T A LA ; 298538 1,10 Pa-s
i, RIS A . LT RN 9 AT LLE HY 6T A
T =AM IR TR, Y BB 40.001.,0.01 Pa-s
I, TR R RO HRE R B/IN AR B E R T
BRSNS BRI Bl , £ BEAE — AR I R A

M BERIA = AR, — R TE = A RPNk [ 3
B RN, 72 B AR NIE BURTT, 75— B et = ffil

o d

D A €

® ©
-

= ey

©

E6 EMPCGAREFENESTENRES
Figure 6 Distribution of gastric chyme in supine posture after conventional PG
a:0.2 sHFZ],0.001 Pars;b:0.3 sHFZ,0.01 Pa-s;c:0.5 sHFZ,0.1452 Pa-s;d: 1.2 sB}Z, 1 Pars;e:2.2 sit%], 10 Pa-s
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Figure 7 Distribution of gastric chyme in supine posture after PG-TVT
a:0.2 sHF%],0.001 Pa*s;b:0.3 sE}Z%],0.01 Pars;c:0.5 sH}Z%),0.1452 Pa-s;d: 1.2 sBF %], 1 Pars;e:2.2 sHt %], 10 Pa-s
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Figure 8 Streamline diagram of gastric chyme in supine posture after conventional PG
a:0.2 sHF%],0.001 Pa*s;b:0.3 sB}Z],0.01 Pars;c:0.5 sH}Z%)],0.1452 Pa-s;d: 1.2 sBt %], 1 Pars;e:2.2 sHfZ],10 Pa-s
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Figure 9 Streamline diagram of gastric chyme in supine posture after PG-TVT
a:0.2 sHF%],0.001 Pa*s;b:0.3 sB}Z%],0.01 Pars;c:0.5 sH}Z%],0.1452 Pa-s;d: 1.2 sBt %], 1 Pars;e:2.2 sHf %], 10 Pa-s
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