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Application of isolated pig esophagus model to synchronous clinical
cases in learning curve of esophagus endoscopic submucosal
dissection™

Shi-yu Liu', Zhen-tao Li', Chuan-nan Wu', Hai-han Zhang', Zhi-feng Gao',
Xia Liu*, Zhuang-mei Wang', Guang-xia Chen'
[1.Department of Gastroenterology, 2. Department of Pathology, the First People’ s Hospital of Xuzhou
(Municipal Hospital Affiliated to Xuzhou Medical University), Xuzhou, Jiangsu 221100, China]

Abstract: Objective To investigate the role of continuous application of isolated pig esophagus model and
synchronous clinical cases in esophageal endoscopic submucosal dissection (ESD) learning curve. Methods The
data of isolated pig esophagus model ESD specimen size, dissection time and muscularis propria injury were
recorded from January 2017 to December 2019. The data of clinical early esophageal carcinoma continuous ESD
cases were collected. One-Way Anova, nonparametric rank sum test and Chi square test were used for statistical

analysis. Results In total, we practiced ESD in 36 cases of pig esophagus in vitro. In the first year (2017), the
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dissection proficiency was significantly lower than that of the second and third year (2018, 2019) (17.2 min/cm’ vs

5.6 and 5.8 min/cm’, P < 0.05). The muscularis propria injury in the first year (2017) was significantly more than
that of the second and third years (2018, 2019) (2.0 vs 0.0 and 0.0, P < 0.05). In total, we performed esophageal ESD
in 25 clinical patients. The first year (2017), the dissection proficiency was significantly lower than that of the

second and third year (2018, 2019) (39.3 min/cm’, vs 16.6 and 12.7 min/cm’, P < 0.05), the whole resection rate was

100.0%, the RO resection rate was 96.0%, and the curative resection rate was 92.0%. Only one case of large ESD had

perforation in the early stage, and the total perforation rate was 4.0%, no case of delayed bleeding. Conclusion

Endoscopists need to accumulate at least 16 cases of ESD (8 cases of isolated pig esophagus + 8 cases of clinical

patients) to master the esophageal ESD technology independently, and for beginners, at least 2 cases of esophageal

ESD per month may not be a reasonable load for technical sparsity.

Keywords: isolated pig esophagus model; early esophageal carcinoma; ESD; learning curve
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Fig.1 ESD protocol of esophagus in isolated pig

]

1////////4/7/4

Az G T SRR T2 28 em Kb %8 v BR 2B IRORDRS 415 B NBI N WS A8 1 SLE I 2 25 005 C: NBI+BOR N Bos L N FL IR E 40
MASFESR BLAY; D5 R (5 A8 AR Y (0 B SR RITT  F B AR B AS 5 G - 3 B A8 5 BT 5 L« 38 B0 28 -5 R PO (8
2 IKREBEESDS R
Fig.2 ESD protocol of clinical patients

- 26 -



%9 M

UTETT, 45 B AE A B AL Im AR B 7F B4 N BRI T 0 AR 27 T il 2 b (4R R

1.5 MEIEHR

A ESDARAL . AR Chnic e A8 2 3 25 45
). VIBRhR AR (K2 x /2 x 3.14) . 52351
it (BIFGSERERIIR | S8 VIR A SEREYIRR ) |
IAE (BNUZRE, HIMFNZEL) AR ERSE .
1.6 HXEX
161 FEEEE RREETEEREZ SRR
{08/ I S tog S NWESE 27 A

1.62 kb JRAETENEL N RS UIRR, IRk
FRHIRbRAS
1.63 =AWk /ROWE  NET YRR M)

VIG ALV 2 TR 5% B
164  RET &k OBETROVIG; QFMEN
i, SRR N R RIE R BN 200 wm (SM1) 9%
BT, @I R ; @A L HA Ny w5 o0k
LR A
1.7 SitERZE

TEHI SPSS 20.0 GE it FAF o3t icdls . IR 34 1Y
THEBE LB £ b2 (v xs) Fom, fTRARNZET
220007, ARIER A TR ORVH T A8 (D4R
O M (P, Py 13R, 1TAESBELRKLS ; 114K
PRI (%) Fom, 17K, P<0.05 HZERA
FiitEE X

Z#HR

BEEREESD

L8 B 36 IR B AR5 45 ESD, o, 2017 4F
ISR (B TEB 106k, B SHIK), 2018412
Bk (B FE6BIK, HhE6flk), 20194F 96k
(BETBABR, HESHIR) . prATmE 1.2 ~
9.9 cm?, F35.6 cm’; T ARBFE] 29 ~ 80 min, F1Y

2

2.1

80
70
60
50
40
30
20
10

0

FIE G/ (min/em?)

41.0 min; #| B 2\ 4k F 3.4 ~67.8 min/em*, ¥ 1
10.5 minfem® 5 8 T, FISSALEI WALH, K
FEEW, 29105 min/em?, 14 (20174F) A9
BN I AR TS 2 R 3 4E (2018 4 12019 4F )
(17.2. 5.6 f15.8 min/em®, P<0.05), %524F 545 34F
W, ZR LG E X (P>0.05). WE3, 51
AE(20174F) WUZHHIR 2 T4 2 M3 4E (2018 4F
A1 2019 4E ) (1 o7 £ R 2,00 0.0 F1 0.0 /A,
P<0.05), HFH2FESHEIMFELE, ZRIEGIEE XL
(P>0.05). W#E2,
22 BRHREREEZESD

FL5E R 25 A RN AR ESD. 2017 4R 7441,
20184F 744, 20194 114, . thAIF B &% ol
5. 8 F 12 6 . F A B JA] 60 ~ 240 min, 1
97.8 min, 51, 2MI3MFLE, ZRIEGITHFE XL
(P>0.05), 2501, A 6151 PR PRI 7 B8 46 =
Ay FIEAG)E 8.0 ~ 79.6 min/em?, F3421.3 min/em?;
N BT, FIESAGEE BT, BRPEEH, 4
21.3 minfem®, 514 (2017 4F) (1433 B 045 B S A%
T4 2 F1 3 4E (2018 4F #12019 4 ) (39.3. 16.6 Fl
12.7 min/em®, P<0.05), {HEE2F5534F g, 2
BTG %E X (P>0.05), WK 4, 4 14F (2017
AR MINUZ I 2 T 2 F34E (2018 4E 12019
AE) (PAIBCH 1.0, 0.0F10.09K/M5, P<0.05), {HES2
EHEIFEE, ZRIGIFEL (P>0.05), %
P50 100.0%, ROVIBRE K 96.0%, JAAEVIGR
4 92.0% (2018 4F 1 il BRI Fb s, BT
JZEE 400 wm, BT, 2017 48 145K H) 2 FH
P, MVPREEE A BRI E ), 201744 1 5
KESD BA T 4L, HTFARIBIT, SRR
4.0%, JCRAMEMIM AL W3,

12345678 91011121314151617 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
BRI ESD YO
3 BNHATESDHERGESER
Fig.3 Trend of ESD dissection proficiency in isolated pig esophagus
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