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Visualization of Delayed Gastric Emptying Flows After Esophageal
Reconstruction Using a Gastric Graft

Hyejin Jeon, Heejin Park, Jaeyong Sung and Jae-Ik Lee

Abstract. The delayed gastric emptying flows have been visualized in this study when a gastric graft
replaced an esophagus after esophagectomy. To construct visualization models for gastric grafts, the path
data of gastric graft were extracted from the CT images for real patients and then the experimental models
were made from silicone tube by considering elasticity of real stomach. During experiments, 200 ml of
water or glycerin was poured into the gastric graft model and the gastric emptying time for total volume
of fluid to pass pylorus was measured from the successive images captured by a high speed CCD. The
gastric emptying time was compared according to the change of diameter and path (front or rear path)
of gastric graft, and pyloroplasty or not. In case that the pyloroplasty was not conducted, the smaller was
the diameter of gastric graft, the shorter was the gastric emptying time. However, if the pyloroplasty was
conducted, the larger diameter of gastric graft was better for the gastric emptying. Although the rear path
gave rise to longer gastric emptying time than the front path, it did not matter, if the pyloroplasty was

conducted.

Key Words: Delayed Gastric Emptying (¥ ®1& X9), Esophageal Reconstruction (2% A|A%),

Gastric Graft (97 ©]21%), Pyloroplasty(f-% &%)
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(b) Rear path
reconstruction for the two cases of reconstruction

Fig. 2. CT images of real patients after esophageal
pathes.
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(a) Front path (b) Re;f path

Fig. 3. 3D views of gastric graft constructed from the CT data
of real patients after esophageal reconstruction.

o]- &3t Fig. 33 22 331 93 o] 4H 2yS ¢
At

AES A4F 2H4E 47 dside g 8xis
OS2 Fig 35 7242 3D g4be] 973 oj4H S
date] 242k AP dlolelg FA AHzlske Zeo] vt
At 2 ol $siME B Akt v
2o¥uF A 2dS FEHOT Wil
o] Fa3itt. mEA] B ATolrie SRl nle} =jo)
7F B2 9 ol He T AL JYo g Tt
83l $hAtel] e} JeiE o2 2jo)7t AL A= Fig,
39] Hio|E & niEe g wdg AAsiynt. 948 oA
o] F7ol W $g HlE A Q9] Aol A= A &
<ol Slo] Wl$ £a3 PHonE B Ax= &
7o) the o7 71 R dis) Adsisitt. F2st
H $l9) £ 27A0) 20-30 mmo| L, A $2 AM8-3
ol 2] Al F7o] 100 mm ©)BZ ¢7 02 A
Aol tidt H4E 20, 40, 60 mmE AR sIHt. A=
€ A SEH o wel 2jo)7t A2 o
2

o)

B2 73] R A7l 10mm, fE 8¥E
73S 2 AAE F 20mmE FHEY, B A
A

0
93 WrE ARSI

2.2 MEEX W 2y
Fig. 4= A% A xolu}. S

g aedd St e

o

- BAE - oA

goastric graft

AT
H

pylorus

rukber hose

g

Fig. 4. Experimental apparatus.

volve

Hel] A=o) we} 242 AR E REAL 97 o]
2 Ae] A2 A Bl 71877 §438) Heke
Xl ofAE # AAHNE AXst] A 0|2 He
2E Folsth. HolAAs ddHe ff 2Ae
o)A AFOZ EUE olmE-g Holy Yo7 s
ste] QIR 9 o] 4 W) AF L oA RE-2 vl
Z 329 AF3I W E S2ole MHE MA)E)
o] A g AL Fh wlE: A& w= $7F uE
R AAIZre} EEkd = glont B A7 HuiEel A
R el & AR A2 Elart B3
o|E R W& A o T 123K &gt 4
7 ol RS AR o] 3] §AdE 2
slo] @etet FEE ARSI o, A FEE W
EojA AREFTE AEE A F(dragon skinyE &
gl Bl e -, 7 H A gt 4 34
R o] &3t HulTs vlEL TEA TEULL

£ AFoM e Y] 97 o 4¥ A, -E A%
<9 5 Ak} ) ey A2E vl 3
12744 790l thale] 21891 7 & AkE &
Asidon, A3 AMEE S E UA 2L &
F FE Aot} ZF Aol disted & == FEME
200 mIE 917 o4 H Yol FAslGlon, &7
g olg-3t A7 A oA WS B Yo
AL F9F 2939t 29E I4E vEeE #

o (]

2

e

ofj



QO e x‘
: S L
& o T
o i ‘
.g 15 — T IS T PUUpUTRp
2 e : ~&— Front,Water
Y Ve ; & Front,Glycerin
g- 2~ - Rear, Water
& X - - Rear, Glycerin
o 10 "
E | A
@ i PR
8 .
5 -
0 i i L0
20 40 60

Gastric graft diameter (mm)
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Fig. 6. Visualized images of the gastric emptying flows
for glycerin through the front path and 10 mm
pylorus.
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Fig. 7. Visvalized images of the gastric emptying flows
for water through the front path and 10 mm
pylorus.
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Fig. 10. Visualized images of the gastric emptying flows
for water through the front path and 20 mm

pylorus.
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