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Abstract: Objective To compare the efficacy of endoscopic bougie/balloon dilation (EBD), endoscopic
radial incision (ERI), and ERI combined with esophageal stent placement (ESP) for the treatment of benign
esophageal stenosis, and evaluate the feasibility and safety of ERI combined with ESP for the treatment of benign
esophageal stenosis. Methods 48 Patients with benign esophageal stenosis from January 2019 to January 2023
were recruited, and divided into EBD group (n=24), ERI group (n=17) and ERI+ ESP group (n=7). The
differences in operating success, restenosis and complications among the three groups were compared. Results The
number of previous endoscopic treatment in ERI + ESP group was more than that in EBD group and ERI group, and
the differences were statistically significant (P <0.05). Technical success was achieved in 23 cases and clinical
remission in 23 cases in EBD group, technical success in 16 cases and clinical remission in 15 cases in ERI group,
technical success in 7 cases and clinical remission in 7 cases in ERI+ ESP group. There was no significant
difference in technical success rate and clinical remission rate among the three groups (P > 0.05). After 3 months of
follow-up, there were 15, 9 and 1 cases of esophageal restenosis in the EBD group, ERI group and ERI + ESP group,
respectively. There was no significant difference in the rate of esophageal restenosis among the 3 groups (P > 0.05).
After 6 months of follow-up, there were 20 cases of esophageal restenosis in the EBD group, 13 cases in the ERI
group and 1 case in the ERI+ ESP group. The rate of esophageal restenosis in the ERI+ ESP group was
significantly lower than that in the EBD group and the ERI group (P <0.05). However, there was no statistically
significant difference in the esophageal restenosis rate between the EBD group and the ERI group (P> 0.05). The
time to the first postoperative restenosis was 74.00 (48.75, 159.00) days in the EBD group, 84.00 (54.50, 195.00)
days in the ERI group, and 250.00 (206.00, 289.00) days in the ERI + ESP group. The time to the first postoperative
restenosis was longer in the ERI+ ESP group than that in the EBD and ERI groups. The differences were
statistically significant (P < 0.05), but there was no significant difference in restenosis time between EBD group and
ERI group (P > 0.05). There were 5, 5 and 3 cases of complications in the EBD group, ERI group and ERI + ESP
group, respectively, and there was no significant difference in the incidence of complications among the three groups
(P>0.05). Conclusion ERI+ESP is comparable to EBD and ERI in terms of technical success and short-term
clinical remission rate for the treatment of benign esophageal stenosis, and is superior to EBD and ERI in terms of
long-term restenosis rate and restenosis time, with no influence on the occurrence of complications.

Keywords: benign esophageal stenosis; endoscopic bougie/balloon dilation (EBD); endoscopic radial incision

(ERI); esophageal stent placement (ESP)
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Table 1 Comparison of general data among the three groups

- P 15(%) e A 19)(%) BeAETRAL 15)(%)
E k'S SN ESD pig Bt B B

EBD 4 (n = 24) 16(66.67) 8(33.33) 14(58.34) 8(33.33) 2(8.33) 6(25.00) 9(37.50) 9(37.50)
ERI4(n=17) 12(70.59) 5(29.41) 8(47.06) 8(47.06) 1(5.88) 2(11.76) 6(35.30) 9(52.94)
ERT + ESP41(n=7) 4(57.14) 3(42.86) 4(57.14) 3(42.86) 0(0.00) 0(0.00) 2(28.57) 5(71.43)
FIH{E
PIA 0.837" 0.939" 0.491"
- WAEER (%) FlRER R (%) J—— e

<5mm 5~10 mm f G
EBD 4 (n = 24) 19(79.17) 5(20.83) 8(33.33) 16(66.67) 64.25+7.09 1.95(1.23,3.00)
ERIH (n=17) 14(82.35) 3(17.65) 5(29.41) 12(70.59) 67.24%6.15 2.15(1.55,3.45)
ERI + ESP41(n=7) 7(100.00) 0(0.00) 4(57.14) 3(42.86) 66.14+6.04 3.00(1.90,5.00)
FIHH 1.04” 3.04”
PAE 0.589" 0.430" 0.363 0.219

W 1) N Fisher MiPIMEZY:; 2) N F(E; 3) HIH.
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Fig.1
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The procedure of endoscopic bougie dilation

A: B TERESDAEHAS; BHIC: WE NEPIREIFFRYT; D BUPIRYIF R 8 .
2 ERIREETE
Fig.2 The procedure of ERI
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Fig.3 The procedure of ERI combined with ESP
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%S, ERI+ESPA 16] (14.29%) 34 HI L& 1
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oA BRI, SE TR B () S Y U 5 349 T g
(TR IR 299) , X0 AR IR YT 5 R i s 1)
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fL, TR ESIRE A 20k H (>385C), 1
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kb, SPURYIRIT WA 2B E (R A
IR 25 ), S NIE 1R 5 2% f# ;. ERIL 410 &9
MR A K 29.41% (5/17) . ERI+ESP 41 1 i %
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MARRER T 10, WA 72 h o & IR 46 R, k&=

HETEIRA NI ANIE 5 2 s (75 0 Lk
259)), VB LR R A, i L EARL, (1
AP AN, EABER: SCHMMR 24
U A, R E, MBI EE R 1
WIS IR, FRRAT Bk Ay, TR IR R SR
ERI+ESP 21 3 & S A A= %0 42.86% (3/7) . 34LE
T RELBREREK, ZRESKITEEX
(P=0.448),

F2 SHBEFAMINELER F(%)
Table 2 Comparison of surgical success rate among the three groups n (%)

EXZ NARIES Il PR3

205
s i 2 i

EBDZH (n = 24) 23(95.83) 1(4.17) 23(95.83) 1(4.17)
ERIZH (n=17) 16(94.12) 1(5.88) 15(88.24) 2(11.76)
ERI + ESP41(n=17) 7(100.00) 0(0.00) 7(100.00) 0(0.00)
PH 1.000" 0.731°

T N Fisher PR

A

A: EBDARJG3MH; B: ERIRE3INA: C:

ERI+ESP AR5 3~ HA

B4 SHEBFTEFTALLE
Fig.4 The comparison of surgical results among the three groups

R3 SHBEBEEBRILE
Table 3 Comparison of restenosis situation among the three groups

3PHA A (%)

6B Fil(%)

25 R ]/

P 7 = w
EBD 4 (n =24) 15(62.50) 9(37.50) 20(83.33) 4(16.67) 74.00(48.75,159.00)
ERIZH (n=17) 9(52.94) 8(47.06) 13(76.47) 4(23.53) 84.00(54.50,195.00)
ERI+ ESP4L(n=7) 1(14.29) 6(85.71) 1(14.29)"? 6(85.71) 250.00(206.00,289.00)"?
HH 9.05
PAH 0.087" 0.003" 0.011

F: 1) 5EBDALE, ZRA%FIT¥EX (P=0.002);

2) SERIAHE:, ZRAGH#R (P=0.009); 3) N Fisher HiHIHERE,
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Table 4 Comparison of complication rate among the three groups

203 AL/ Jagea ] SRR KA IR 11 S 11/ 451 SRR (%)
EBD#H (n = 24) 1 3 0 2 1 5(20.83)
ERIZH (n=17) 2 2 0 2 0 5(29.41)
ERT + ESP41(n=7) 1 2 1 0 0 3(42.86)
PiH 0.448'
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PR B RMBRAE TR, SRER: ERIRIAITY
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B LRI R ROR IO B 22 5 . WU SE"%F HL A
GE T S E NS INEE T IR T MER T R A AL
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WO IR PRI , R B o TR RS Y 7 A5 . 64> )k
7GR 50.00%, 124 H B 2 ff R AUAT 20.00% ,
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