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(WE] a4 FUITHNELE T EEEMEYIBEA (submucosal tunneling endoscopic resection, STER ) j7¥7 & AL
FTEAPUZSRIER R (K142 =3.5 cm ) FEARPEZEEE T % ( submucosal tumor, SMT ) FR[ 1ML M., ik B
3T 2017 4F 1 H 2 2020 48 1 H & B ME ol BE B N 3 O ORI 452 STER IGYT Y B FITE ) RALEIRTE SMT i
HIIGIRFAAEFIBEVT R SR ZERIBRA . RSB BRIl STER Y740, 40t F AR I R AE & A5 L LA TR
STER & 4tk., 4% L9 A 111 4] SMT &3, Hh B 65 4, Lotk 46 i, FH4ER (43.2£11.6) %, 11 6
(9.9% ) HFEHMAGEWR , VIBRAPE S, SFH U 105 61, BIAERTE 2 F, i 4 4], BiEFMEKE Sem, H
PEFE 3 em, FPALFARME 70 min, FPAAERERTT] 3 d. STER FARMINE 100%, Mg SIBRER 73.9%. AR5
184 (16.2% ) ; KAARIGIFAIE 16 B (14.4%) , Hf™E M/ (FESI0 ) 10 4] (9.0% ) , RAML
141 (0.9%) , L EEMAH] (3.6%) , BREANEGE 6] (0.9%) . MY 1~18 1, REBMEERR . &, LE
P MRS RIE, 44 STERAITEE MBI RAERTE SMT %245 .
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Feasibility and safety of submucosal tunneling endoscopic resection for the treatment of giant symptomatic
submucosal tumors originating from the muscularis propria layer of the esophagus and cardia

LIN Jiajia"?, WANG Jue'?, JIANG Qi’, HU Hao'*", ZHOU Pinghong"*’
1. Endoscopy Center, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Shanghai Geriatric Medical Center (Zhongshan Hospital Minhang Meilong Branch), Shanghai 201104, China
3. Endoscopy Center, Zhongshan Hospital (Xiamen Branch), Fudan University, Xiamen 361015, Fujian, China

[ Abstract] Objective To explore the feasibility and safety of submucosal tunneling endoscopic resection (STER) for the
treatment of giant (long diameter=3.5 cm) symptomatic submucosal tumors (SMT) originating from the esophageal and cardiac
muscularis propria layer. Methods A retrospective analysis was conducted on patients with giant symptomatic SMT of the
esophagus and cardia treated with STER at the Endoscopy Center of Zhongshan Hospital, Fudan University from January 2017 to
January 2020. Clinical characteristics and follow-up data of patients were collected. The efficacy of STER was evaluated by
complete resection rate, recurrence rate, and residual rate. The safety of the procedure was assessed by the occurrence of procedure-
related complications. Results A total of 111 patients with SMT were included, including 65 males and 46 females, with an
average age of (43.2£11.6) years old. Among them, 11 patients (9.9%) presented with typical symptoms. Leiomyomas accounted
for 105 cases, gastrointestinal stromal tumors for 2 cases, and schwannoma for 4 cases. The median long diameter of the tumors was
5 c¢m, and the median short diameter was 3 cm. The median operation time was 70 minutes, and the median time of hospital stay was
3 days. The success rate of STER was 100%, with a complete resection rate of 73.9%. Intraoperative mucosal injury was observed in

18 cases (16.2%), postoperative complications occurred in 16 cases (14.4%), including severe pneumothorax/pleural effusion
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requiring drainage in 10 cases (9.0%), delayed bleeding in 1 case (0.9%), moderate or severe fever in 4 cases (3.6%), and infection in

tunnel in 1 case (0.9%). Follow-up at 1-18 months showed no tumor residue, recurrence, esophageal stenosis, diverticula or other

long-term complications. Conclusions STER is a safe and effective treatment for giant symptomatic SMT of the esophagus and

cardia.

[ Key Words] submucosal tunneling endoscopic resection; submucosal tumor; esophagus; cardia; complication

MU BT M (submucosal tumor,
SMT) 2&—FhE /D WHYB. . TERTH B4 . BT
Iy rp G <1.0%. T4, BEE AN BR A
W KRR B & R, R I SRR AT R
SMT 4% KZ ke s rEnyin KRR, 2 T
CT. WHERARER A, (AR AT
PEE RIS | A0 PRI . PR SRR, HLAR e
BAEYER e, e, S UIRR IR TR 58 B
ML B EmE " . AE M SMT IIRYT
RS FARDBRMABIRRY . B, EAX
7 B0 T v L = B P B G DAY 8 1N B LY
A ( peroral endoscopic myotomy, POEM ) Ry 3&Aili &y
B N BE 2R T BxE g PIBR R ((submucosal
tunneling endoscopic resection, STER ) & #¥% il
T L ARTE SMT RalaIT ™. BFge &0,
STER VIBR A WUZ AR B & FTE T SMT &%
4 AR, SR, B IN, STER & H]
T/NT 3 em (9 SMT, K TUIBREE LTTTTRA
(K& =3.5cm) SMT WIER D, = 1RG0k
I PR 22 46 S 25 Ao o ASrbul BT STER LU
KRR T K SMT B, E KRS BT
[T SMT, HR#F AR, ABFE R A
AR BB BT TR BLAEAR P SMT i 1]
PARTT STER JRI7 (A B0 S 2 4k o

1 ARSI

1.1 BFzst % PR 2017 4E 1 A & 2020 4E 1 H
FESE B R 2= v Ll BR e P 5 0 3552 STER IR
SPIERE . ARRIE: (1) ZBS NBRA 2
FEA UK EE ST SMT;  (2)
KE=35cm; (3) fAEMA (g, 7K
PR A I RESS ) s BLAY (iR . WEs . i

Hin e DS S ) ke HEBRARIE: (1) &
BAAEHAE SO PR L s (2) Kl

IR R IE B RV o R AR T /R S B 25

H, RS 1R AR B K KR PR A A
FARA: . FTREM I L AE, VLS T & AE
ol 5 B2 W T 3B TR A RTRE R . R AT TR
B, BERUWNE MIRITE N E T E.

12 FARIRE BEARFEEEEK8h, BAM
BM, AT & BOREE, AR
Ko STER FARLE. (1) BIrREAL., B
Hi e A E, FEES AR L2 3~5 om WFIET
TR K R AR o R T2, H
Hook J] 5, Dual JJTEEEFMAE 2 em A TY)
M, BHFETZE, BRBEAD. (2) @7k
. BWAIEIEAZ T Z, 1T JJ8f Dual J1 [ b
THEBESNZ 08, @ FETRIE, R
i, HEBEBREZ 2 cm R EEIE, R &
ik, (3) R, Dual JIEL IT JIHHHEAS
WL RS, HEREMNEANZ 05
(4) BUbbrAs, BB B ESGE I IE RS G AR
Ao (5) AbELGIH . R TR A BEER K v v g
W, OB, (6) EMHERE. 4Rk
H R SR S RRE T O, B A R

13 Rl BERGEEEEIK 241,
T BRI L 5T 2 A0 A SR RN i kOB 3R 3
Fio WaUm g A A IRAE, B E SR AT A I
WA, DB TX 4, CT AL NEhd, &
iR kM i R LSRR IR RRE . — H R ILEE
fL, KT NG TS, RS AR K]
o], HATHAER, LEIEHEE. WREAY
ARG BRI AT O R, N P B R T PNl AT
. AJF 1. 6. 12D ARV NGk, 5 2 ks
EREDT 1K, TR EEE BN, A IR
BRE . BRSEEPAES, R, R E IR
R . MR LA R CT, Kete A G 4% .
1.4 MR AE  FEUWELIEIR AN STER I
. RAZERUIRR . & &Rk E RIPAh
STER W74k 54 VIR SO iR 76 N Be T 9t
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YR B e, SRS 2Bk, Bk
ESCHARSE 6 A A VL EE IR AL 1.0 em N &
B SMT, Bk & SCHARIE 6 A~ H LA B IR VIBR
%t 1.0 cm WA 3 SMT.

F AR o KR J5 I & IE KA B
STER WY& 4t . Rt &iE FEEFEAR T H
M. BRIERESI, ARG I AEEETRE5 R
FEE AR R RO . TR B R (IRE ST
38C) . IREMEHIM . BEIA P ERYL . B Ik
P s A R R R A R A ™
FIFRIE . ARrhhifiie ok 83 I 208 R B
1t 20 g/L (I, 3R R IR R B RS B
M, PREEEME AT, JYE R AT A R AR Y
KM, ZEREFARE VRN, BT RE
2~4 Jil o RP#EESIRARGEREER TAM. 90
BRI ARJE R (MR <38°C ) R, —
W] AATR AR, JCTRRRRAL B, ARAFFEASIE R IF

R ELELFE bR R F RS [ AR BER ] . FA
A ) R 28RS V5 2B B ARD) 1 DA BT IE) AR e
[ A H 2= BERE ] . kRT3 15~24 cm
NEE EBORA, 25~32 cm N EEPBRAE,
33 cm £ HEE LT A EE T B
1.5 JRIIRAE KA T Y BRAR A (1 KN FTE
MR, LA 4% HIEEV I A2 e 6K . G (BB sk EROE b
Jei o SUR TR AR TN ) b Jeg o B B YIBR (en bloc
resection ) JEFEMAEAE N BE T AEVIBR, AR5
Pebn A EBILYBE M IRA o R DB

( piecemeal resection ) , {HASGL$E s 76 B 4
B RN . X AR A ST CDLLT .
CD34. DOG-1, SMA. S-100, Desmin £l Ki-67
S E A UM gL, ) T ke T e T R
e

1.6 it KA SPSS 22.0 B wFdE it
Tt 2= 0 o A5 & I A 03 i 95 Rk DA
53N, HRIECRA (K5, AFEIESS
BRI M (P, Py) Fors, 2R AR
Mann-Whitney U 3. HEERIL n (%) %
N, Y1 ELACR B8 Fisher S UIMER L . K50
KE (o) 4 0.05,

e
I3

2 # R

2.1 BRRMFFALZTA LR (F1) B J
AN 111 5 SMT &, Hd B 65 il Lk
46 f; FHIAERY (432+11.6) %5 74 BIEE I,
37 GIBET IR s B AR 3.5~15.0 cm, %42 1.0~
10.0 cm. FEELIZ WA -5 HLE 105 651 (94.6% ) .
[ J59E 2 191 (1.8% ) . PRZETE 4 B (3.6% )

&1 SMT BEIGRFFIE. RPBERMARGEHLAE
Table 1 Clinical characteristics, intraoperative
conditions, and postoperative complications in
patients with SMT

N=111

Index Result
Agel/year 432+11.6
Male n(%) 65(58.6)
Typical symptoms® n(%) 11(9.9)
Tumor type n(%)

Leiomyoma 105(94.6)

Gastrointestinal stromal tumor 2(1.8)

Schwannoma 4(3.6)
Tumor site 7(%)

Upper esophagus 11(9.9)

Middle esophagus 33(29.7)

Lower esophagus 30(27.0)

Cardia 37(33.3)
Tumor long diameter/cm 54,7)
Tumor short diameter/cm 3(2,4)
Regular shape n(%) 48(43.2)
Muscular layer injury n(%) 7(6.3)
Mucosa injury n(%) 18(16.2)
Operation time/min 70(50, 110)
Resection method (%)

En bloc resection 82(73.9)

Piecemeal resection 29(26.1)
Postoperative complications 1(%)

Severe pneumothorax/pleural effusion

(requiring drainage) 100.0)

Delayed bleeding 1(0.9)

Moderate or above fever 4(3.6)

Infection in tunnel 1(0.9)

Other complications® 0
Hospitalization time/d 3(3,4)

Recurrence, residual and metastasis n(%) 0

‘Typical symptoms include choking, swallowing pain,
dysphagia, etc. Atypical symptoms include acid regurgitation,
hiccup, retrosternal or epigastric discomfort, etc. *Other
complications include esophageal thoracic fistula,
postoperative stenosis and other severe complications.
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22 STER 9 A 4558 (£ 1) BR: 111 4]
BEWIASE K STER AR, B %R
73.9% (82/111) o FrAEEIYIFRI SMT Y)41
JBATE, SEAVIRE 73.9%, 1 4 SMT [ g 4
PR TCIE e B AR T N ELH , SRIGTETT “ WLR%
B AN, 28 WRIELZ/NE N E R
o A BERIGH AR LB AR, FARE A
20~300 min, fEPFEHTE 2~20 d. B 15 A [E]
1~18 1A, WhAikTEETEl 6 A~ H o BV [E b
WA K, VHOEE R

23 STER #9&4 M 255 (F£1) Bx: 184
(16.2% ) BEMIARPEERAL, A BREHAR
KAEARTHM, 16 6] (14.4% ) BH& B ARSI
KA, HAEF T | ™ S s M A R 10 1)

(9.0%) , BARMHM1H (0.9%) , FELLE
RHRAH] (3.6%) , BEEPNEEG 1 Hl, kAR
i 1) JB AR SF IR YT BN B IR YT R R B R i
FATIMEHFAIRIT o

24 SMT #3enik 5 5k btk & 3 09 16 R4 4E
Rl RE AR 458 (F2) B
N PR E BOAERY . PR HLEER S R
TGeT2F 78 o P IR AR B A b g o e
WEETRYIGRAH (53.7%vs 13.8%, P<0.001) .
SESIBRAM, R UIBRAL A E T AR ]
B (P<0.001) . FEEHHEA (P=
0.001) , ARJF™EIFEIERERE R (P=0.041)
WAL U MR R, JF ¥R kAR
K. . BEPAESITEAE .

R2 SMT ERYIBRS S FVIBREEIRKFE. RPBERMAREHRELR

Table 2 Comparison of clinical characteristics, intraoperative conditions and postoperative complications between

patients undergoing en bloc resection and piecemeal resection for SMT

Index En bloc resection group (n=82)  Piecemeal resection group (n=29) P value
Agel/year 429%114 439+123 0.544
Male n(%) 46(56.1) 19(65.5) 0.376
Typical symptoms® n(%) 6(7.3) 5(17.2) 0.240
Tumor type n(%) 0.201

Leiomyoma 79(96.3) 26(89.7)

Gastrointestinal stromal tumor 1(1.2) 1(3.4)

Schwannoma 2(2.4) 2(6.9)

Tumor site n(%) 0.194

Upper esophagus 10(12.2) 13.4)

Middle esophagus 27(32.9) 6(20.7)

Lower esophagus 19(23.2) 11(37.9)

Cardia 26(31.7) 11(37.9)

Tumor long diameter/cm 5(4, 6) 8(5,9.5) 0.200
Tumor short diameter/cm 3(2,3) 4(3,5.5) 0.200
Regular shape n(%) 44(53.7) 4(13.8) <0.001
Muscular layer injury n(%) 5(6.1) 2(6.9) 1.000
Mucosa injury n(%) 10(12.2) 8(27.6) 0.101
Operation time/min 60(45, 90) 110(80, 170) <0.001
Postoperative complications n(%) 8(9.8) 8(27.6) 0.041
Severe pneumothorax/pleural effusion
. , 4(4.9) 6(20.7)

(requiring drainage)

Delayed bleeding 1(1.2) 0

Moderate or above fever 3(3.7) 1(3.4)

Infection in tunnel 0 1(3.4)

Other complications® 0 0
Hospitalization time/d 43(2,4) 44(3,5.5) 0.001
Recurrence residual and metastasis 7(%) 0 0

“Typical symptoms include choking, swallowing pain, dysphagia, etc. Atypical symptoms include acid regurgitation, hiccup,
retrosternal or epigastric discomfort, etc. *Other complications include esophageal thoracic fistula, postoperative stenosis and other

severe complications.
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2.5 REFFITSMT EFeyls R4, Kb th
A KRG ot R m s 458 (F£3) Wow. W4l
R AR | PR BI A ALRE R 22 R RS R
SCo B AU IR BN B b b T A

(52.7% vs 24.3%, P=0.004 ) . PIZLEEH RN
FRFIESE S . RPEOL . ARJIF AR SR % 22 5t
PRGN

®3 REMETSMT BFHIRKSFIE. RABERFMREHFRELRR

Table 3 Comparison of clinical characteristics, intraoperative conditions, and postoperative complications in patients

with esophageal and cardia SMT

Index Esophagus group (n="74) Cardia group (n=37) P value
Agelyear 41.7£11.3 46.1+11.7 0.848
Male n(%) 48(64.9) 17(45.9) 0.056
Typical symptoms® n(%) 9(12.2) 2(5.4) 0.432
Tumor type n(%) 0.292

Leiomyoma 68(91.9) 37(100.0)

Gastrointestinal stromal tumor 2(2.7) 0

Schwannoma 4(5.4) 0
Tumor long diameter/cm 5.5(4,7.5) 5(4, 6) 0.114
Tumor short diameter/cm 3(2.5,4) 2.5(2,4) 0.163
Regular shape n(%) 39(52.7) 9(24.3) 0.004
Muscular layer injury n(%) 6(8.1) 1(2.7) 0.490
Mucosa injury n(%) 13(17.6) 5(13.5) 0.585
Operation time/min 80(50, 120) 70(50, 100) 0.676
Resection method n(%) 0.541

En bloc resection 56(75.7) 26(70.3)

Piecemeal resection 18(24.3) 11(29.7)
Postoperative complications (%) 13(17.6) 3(8.1) 0.837

Severe pneumothorax/pleural effusion (requiring drainage) 8(10.8) 2(5.4)

Delayed bleeding 1(1.4) 0

Moderate or above fever 3(4.1) 1(2.7)

Infection in tunnel 1(1.4) 0

Other complications® 0 0
Hospitalization time/d 3(2,4) 4(3,95) 0.408
Recurrence, residual and metastasis 7(%) 0 0

“Typical symptoms include choking, swallowing pain, dysphagia, etc. Atypical symptoms include acid regurgitation, hiccup,

retrosternal or epigastric discomfort, etc. *Other complications include esophageal thoracic fistula, postoperative stenosis and other

severe complications.

34 it

BEE NBEHR L RE, WET ARZERCNE
JPEE MBI SMT WYk k. oy iR,
ESD., WHHIIE T 2R (endoscopic submucosal
excavation, ESE) FINEE F2)ZVIFRA (endoscopic
full thickness resection, EFTR ) ZPNEEH AR AT L)
W YIBR SMT. 2R, XF 1 [& A JUZ K IR
SMT, ESD [y#ARYIFRAAL 64%~75% "', ESE
A EFTR JAY7AH G S FLRUB e s hy 5 W
X3 RN BEIR YT O AN B DR R R IR 1Y S R

AT RE TR AL . R 5 P78 A I RE .
TFutb, Al F 2016 4E A M b 28 i AR =X
STER R H T [ A WLERIE SMT 1Y) B .
STER T Wb b F| F T B i 16 286 IS A 1 A L2 2 ()
fzs ], FEDIBR IR R R R, SEHEOR B R 1Y b
JBE, 3l B0 A i PR 286 P e 2R S 30 ) 1 TR R L MELA
WESFER, AR E XSG TR0 T AL B
2017 4F 1 H % 2020 4 1 A STER JRIF R (K
#=3.5 cm) FERPERERTE] SMT B IR
ekl, SEEFEW, STER AT MTTT] A M
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. LB Wk, STERIAYTFIN 8 (il &4
BRK (HAE=3 em) T EE S, 401 4]
WL R A, BEUiAE (RJF 15~54 4
H) sk K, TEEAE KM EEIT
Wi RAE . Er g BT &L, STER JAYTE K
(K#E=35cm) BEFAINZMELZE. B
&, 5 ESD M HAARFAEGER R . A B2t H

RIS A A T

N, SHEEEA L, STER AT EEMEE HE
TR SMT HA I/ . FARE A . A Beht
S . ARG R TR, MRS bR %
73.9% (82/111) , Wi F AR E 70 min, HIK
16 B (14.4% ) BE MM EIFLIE, HBHLEMR
SEIRITENBIRIT R A, BT AMEFFEAR T,
HAEEKUI MR E, LR k. ¥, &%
AELEE T A E, £ STER AT &4 Kot I
B NUZRIE AL SMT YA ML e PEE e .
AR T ME DL ) R 2 NIRRT R AR
SMT M EEZIRHNEZ —. I HRYIBRRA £
LR A e B AR TR 2 A HLN 4 . Du
=TT 89 14252 STER 1&YT (6345 - v HILJgd
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