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R 1 A B PR 2R 40 A B T A5E 40 9t ST

Wi MEER IHL ZHFT B KA
EEEKXFH—WEERELAF, TR 400038
BAZVEE . % & ,FEmail : chenleil977603@126.com

[(BE] BH st TR MEAE (achalasia, AC) A TE T NEEE THHAMYIF A (peroral
endoscopic myotomy , POEM) i P B0 AUAAH 56 I & AE 19 fE e TR R, #4082 POEM S AH G I & 4 51
LR BMBER , FFik BB T 2012 4F 1 B 2 2022 4F 12 A FREEZEE K225 — 8 B B AT
POEM () AC SR FH MG R BERL . A58 ATRIRERL 43y EEAE 20 (146 f51)) FEGIELH (37 461)) . BE T HEARE 20 50
N2 5 2 Z 0P vkt SURMI ST RE R FE K 2%, @ Sr A BRI T Al . 45 R 76 183 (4%
POEM [y AC J 35 1, A 91 4 (49.73%) H USARFH G K AT o HA IR 2 50 H7 v ILVI T B2 | Eckardt 3
O3 TR e i JIUZ BT 2 R S T VT L AR R I PR 2 AR AR 0T R
BB R 2 (P<0.05) . £ A E 0 B TARBEI>2 h(OR=2.03,95%CI: 1.06~3.87, P=0.032) JILIJF
K >10 em (OR=7.55,95%CI: 3.09~18.45, P<0.001) JILJZ VI JT )7 X A4 Z VI IF (OR=4.61,95%CI :
1.50~14.20, P=0.008) .Eckardt P43 4 2 2% 3 9% (OR=6.14,95%CI : 2.73~13.80, P<0.001) .7 L& (OR=
22.69,95%C1:2.71~189.74, P=0.004) .ME AT FARIAYT (OR=5.27,95%CI : 1.57~17.66 , P=0.007 ) FlIliL 1§
JRZE AT (OR=1.21,95%CI: 1.01~1.45, P=0.036) J}y POEM H} Bl A A 56 3 2 0 /Y 4t 57 fE 6 IR £
H LAl ST A PR 3R 0 A T ASC Y | 4SRN A AR 2H RN 6 TR 4 1 323X T AR I T AR
S} 0.833F10.912, Ktk e e 5 2% . Hosmer-Lemeshow 836 4% 5 /s 246 5 BLAT R 46 900
feJ1. &t FIAFARRE WY WUZYIIE = & s BEAE 5  Eckardt 3143 1ML i% PR 2 A
TR RIS LE TN AT POEM 3 30 ASMAR SC I A I I BAT RAF R T RE T , vl 48 1l IR

[XBiE] FHANMITFAR, NgiEE; BEIRMELE; ZSONEEE THEANITAR; <k
AHOCIFACHE ;. FARE Y

E&TH 5 PCaE mHoRHE 5 H (20235tg005)

Risk factors for gas-related complications of peroral endoscopic myotomy and development of a
prediction model
Yang Jia, Chen Zhiguo, Wang Ziyi, Meng Xiangyong, Chen Jing, Chen Lei
Department of Gastroenterology, The First Affiliated Hospital (Southwest Hospital) of Army Medical University,
Chongging 400038, China
Corresponding author: Chen Lei, Email: chenlei1977603@126.com

[ Abstract]  Objective To analyze the risk factors for gas-related complications during peroral
endoscopic myotomy (POEM) in patients with achalasia (AC), and to construct a nomogram prediction model.
Methods The clinical data of AC patients who underwent POEM from January 2012 to December 2022 at
the First Affiliated Hospital of Army Medical University were retrospectively analyzed. The included cases

were randomly divided into a modeling group (146 cases) and a validation group (37 cases). Risk factors for

iz

DOI: 10.3760/cma.j.cn321463-20230629-00164
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O R R OH S7 [J1 b 4R fk N B 2 Ak, 2024, 41(4): 297-303. DOI: 10.3760/cma. j.
¢n321463-20230629-00164.
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gas-related complications were screened based on univariate and multifactorial analyses in the modeling
group, and a nomogram prediction model was developed. Results ~ Gas-related complications occurred in 91
(49.73%) of 183 AC patients who received POEM. Myotomy length, Eckardt score, operative time,
hypertension, myotomy approach, past history, serum creatinine, platelets, and serum urea nitrogen were the
influencing factors for the development of gas-related complications on univariate analysis (P<0.05).
Multivariate analysis showed that the operative time >2 h (OR=2.03, 95%CI: 1.06-3.87, P=0.032), myotomy
length >10 em (OR=7.55, 95%CI: 3.09-18.45, P<0.001), the total myotomy (OR=4.61, 95%CI: 1.50-14.20,
P=0.008), Eckardt score of 2 or 3 (OR=6.14, 95% CI: 2.73-13.80, P<0.001), hypertension (OR=22.69,
95%CI: 2.71-189.74, P=0.004), previous surgical treatment (OR=5.27, 95%CI: 1.57-17.66, P=0.007) and
increased serum urea nitrogen (OR=1.21, 95%CI: 1.01-1.45, P=0.036) were the independent risk factors for
gas-related complications in POEM. Incorporating the above independent risk factors into the prediction
model, the area under the receiver operating characteristic curve for this model was 0.833 and 0.912 for the
modeling and validation groups, respectively. Calibration curves, clinical decision curves, and
Hosmer-Lemeshow tests were used to validate and evaluate the measurement model, showing that it had
excellent predictive power. Conclusion  This nomogram prediction model constructed with operative time,
myotomy length, myotomy approach, hypertension, previous history, Eckardt score, and serum urea nitrogen

has good discrimination and calibration in predicting gas-related complications of POEM and has clinical

reference value.
[ Key words ]

Sphincterotomy, endoscopic;

Gas-related complications; Prediction model

Achalasia;

Peroral endoscopic myotomy;

Fund program: Chongqing Appropriate Technology Promotion Project (2023jstg005)

T 15 S IE (achalasia, AC) J&= T F &5
ZIL(lower esophageal sphincter, LES ) i sth i A&
EERShIIRE TR EAPR" . ACH WIEIR L1
B AR R ME B J5 R PR AR R . AC
14 I AR 440350 R 2.2/10 T FI15.2/10 05, K
o 58 0 R 23 I A A U 1) R T S, JE A ) 22
S AC KR HLE T, — RS A B ek
RAE IR TR GE R IR PE R R A

AC BRI IS5 6 T MR ARG I
BUIRYT o MR T R SCR AL, H AT RN AR
Lo FERSMITARZEER T Heller TR, 248
BN IR T . BRI AR N T A EE
W 8 K E 4 (endoscopic botulinum toxin
injection, EBTI) . N 5% & Bk %% 3 5K (endoscopic
pneumatic dilation, EPD)F1£: 0N T HEZINL
Y1 AR (peroral endoscopic myotomy, POEM) . EBTI
AR g 55 28 ) ) B (P 2 i ) 6~9 S A ) L 5 &2
K. EPD RIS S8 B AR B I ) KA
B )R 28 IR S5 O, RS ZE AL 19%~3%7
POEM A DLREAREE T S fih 29 WL 7, T sk bl
JRUBSARR , % B A5 /)N, ORI LT A BT A 5 T AT
T F EPD, T #i i AC 1Y 267 k™. 1
POEM T AR F hifg ZE AT WLUIIT , 25 5 th B
FHOCTERAE , 2 SE A H R vy, AR Y 225 11
fH. POEM “UARAH G K ke Az R AE A ) B F 52
A 225 AP R 29%0~60% " . A

AR T B I RAE B FE RN 3R, IR
PERR o« ABEFERYE B E BORL, 04T POEM Hi 2L
SUARARIETF AAE B FE I PR 3R, I FH 97 2k P Ry s it
DRERY, LAY S IR

ARG TE

— WX 5

AT GE ARA bl ZE 22 1% K2 5 — B i = B e 2
Z2 A HEL S - (B)KY2023006 ] .

WFFEXT 50 2012 4F 1 A 2 2022 4F 12 A et %=
AR R — M s B2 Bi 4552 POEM 1Y 183 {51 AC i
L1 B 92451, A IE R (41.56£0.99) % . WA
P : OZ G PREEIR A% | B Bk A sl HIH ik
B EEZLZM NACK B E  QIGIF kN
POEM, 2 EE N A £ & M NBEEIT . HERR bR
- OANBET 37 4R35 FARZE ZAE B ; @187
D5 N AR ML) POEM (22 O INBE LT A) |, ik
R A28 TN B LI AR R il 2 0 s g L)
FARE, A BECEETFAMERES.

L BORhR A

Il PRG35 J A PR AR S IR FE 45 5 (body
mass index, BMI) . Eckardt 7743 . 3 At e o 52 (R
L) (BRAE R ARSI EE EORM T ME
WUEF 13 PR R A B L8 iR . F
ARG FE LI TR E U2 D177
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=S R

B 55 (H A AR T 0260-1.0290-) L i, &
A 2% (8 [ 2% /K 18 VIO200D)  ITKnife ( H 2< BLAK
1 KD-611) | Dual-Knife ( H 4% B4 Ak I 37 KD-650U
KD-650L) it (/i il 5 % ROCC-D-26-195) K 4
J& Je (227 FL AG-5104-1950-135) . FA3% K6 5t (VL5
ME {8 e VDK-FD-25-180-B) | I8 & %% (& % AMH-
SNEC243218) &L+ (58 MBL-6-F) . — I PE N Bi
FHTESER (H AR AR E T NM-4001.-0423 ) .

L FAR

BB AN 24~48 h, 25K 6 h, BUAE M EM
SETE RS REE ., B R BRI A 5 i
ARO[ 0 s A 7 B T gl V1T A UZ s b
PEA M A RRE A D . RFPRRIE I
1 MPa., FRiBEFEREFI R 2 cm.

A I R AE E L2

NV SNl PN SN N N3 %
T ZH 2R B, 5 SRR B p T AU, A AR mT e b
JHC A flh R 4 T e, i PR Sy PR s S A4 T B AT
W, ATERSEIR T

2. AR R i R IR R
AU, T3 S X 2R R CT #E T2 W, AN
/N 10% , TG S PR IS AT B2 HEA 5 AR I e s ]
A7 W e 2 e A M s A 5 L s AR R YT

3B A8 I Y AF AT B A — PR S ks
k2 2 L5 RS, v 3l i I X R e &8 eT kAT 2
W7, R B S B T AT B 2 A AR e A 25 I
WFARIGIT .

FAR PR EE IR T B IE M BT
AR5 24 h A AR IS X sk CT BB i2 7 .
PR s N SARAH DT AE A

NG E T

¥ JH SPSS 26.0 F1 R Studio (4.1.2) ¥4 #4748
AT TSR B (%) =R, 48] SR H
X K5 5% Fisher K AR 1%k o THE R = s %
N AR R O 22 50 A ek e A 5 . FH R AR R
8+ 2 11 L 5] BEATL Ak BBU 7] 2 B AR 20 (146 f51) ) G
WEAL (37 ) o 38 3o A AL o R AT, i P<
0.05 s AE Mgk AR i, Z 0 K logistic [BIH 43047
rp (R 328 2 [ U 3k B 6 AR S 98 2 47 POEM HY 3R
SR OCTT R AE Ak ST fa B TR 3 o K 3 s 3 i
Wz R 2R R Ay T A £, TR XU 73 T 7 A1 4R ]
TOUIN AR AL . 7 F R ZE 6 UE 2H Hh 22 1 37 £k P
A ) 72 3 F T AE $F AE (receiver operating

characteristic, ROC) [l 2% 1115340 il 2k °F 1/ X (area
under the curve, AUC) . >R R M I 28 I IR sk 3R
il £¢ . Hosmer-Lemeshow 18L& ¢ J& 4 36 5k P71 1%
TR

— FEL YR
ABEFEIEGN A 183 14T POEM [ AC % .
AR AA I R AE 91 1411 (49.73%) , Hoh K2 F 4\
b i 68 14 (37.16%) T IE 49 1] (26.78% ) "<
21191 (11.48%) , ToSARACTIT KAE 92491 (50.27%) -
BT RAE AR M (41.60+1.41) %, JCIF AT
TARIR S (41.51£1.41) % . 80 il 5 A J5 th LS
TRAE I BT R REAR R , 5 B SRR <
Jif, 3~5 d J5 S A AT 11 481 BB 3 R BE e (R
o6 R S s AR e e e P X | sl
i 2 il S I RIS WA R T ANRHIE TR
RYT, AT BARZE SRR 1,
1 ABF LR

WiH Bk BIERAEBI (%) ] TeIERELHI(%) ]

Ll

5 92 51(55.43) 41(44.57)

‘8 91 40(43.96) 51(56.04)
Eckardt P43

08 14% 110 39(35.45) 71(64.55)

287 3 %% 73 52(71.23) 21(28.77)
Yt

<14E 21 10(47.62) 11(52.38)

1~54F 82 35(42.68) 47(57.32)

>54F 80 46(57.50) 34(42.50)
F AR

<lh 87 35(42.68) 52(57.32)

1~2h 90 50(55.56) 40(44.44)

>2h 6 6(100.00) 0(0.00)
fR I

= 171 81(47.37) 90(52.63)

2 12 10(83.33) 2(16.67)

= 180 89(49.44) 91(50.56)

b 3 2(66.67) 1(33.33)
JIR%IPiR S} S

6~10 cm 68 21(30.88) 47(69.12)

>10 em 115 70(60.87) 45(39.13)
WUZUIFF 7=

CILEZS I 34 10(29.41) 24(70.59)

2 EUIFF 149 81(54.36) 68(45.64)
WEA: 2

Jo 93 36(38.71) 57(61.29)

2R 62 36(58.06) 26(41.94)

FARIBIT 28 19(67.86) 9(32.14)
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- \POEM H IS MRAH I RAEM AR K 52
e

FLDRL R A0 B 45 SR s 2 L R K
Eckardt P4y FARRHA] @il WUZ BT 20 BEfE
S iy WUEF AL I8 PR 28 2 F AR BRI &
SiE AL IR R 22 (P<0.05) , UL 2, W5 TFA H B0 A AH
KIEAEAE N HAS B AR R T P 2R A G R
SCRFERRE A A 78 5, 38 132 A0 [T VA7 T e A R 142
R2 LONBEEE FIEANYITEAR A I L AE 0

SIS g 2 TERE S

AT PE ORH(95%CI)

P

% 1

S 0.121 0.63(0.35~1.13)
R () 0.962 1.00(0.98~1.02)
i

<14 1

1~54F 0.684 0.82(0.31~2.14)

>54F 0.419 1.49(0.57~3.90)
Eckardt P43

0mk 14 1

28534 0.003 4.51(2.38~8.55)
e 1L

i 1

2= 0.030 5.56(1.18~26.11)
Wl R

w 1

= 0.562 2.05(0.18~22.96)
R EFEEL (kg/m®) 0.141 0.93(0.85~1.02)
WRAE s

¥ 1

WRIT 0.019 2.19(1.14~4.22)

FARWGT 0.008 3.34(1.36~8.19)
IN°IB; RIS

6~10 cm 1

>10 cm <0.001 3.48(1.84~6.58)
WUZ X

eI 1

ES=Ibs 0.011 2.86(1.28~6.40)
FARmF ]

<l h 1

1~2h 0.029 2.26(1.31~3.90)

>2h 0.054 1.95(1.07~3.55)
1l PR ZE A (mmol/L) 0.031 1.21(1.02~1.45)
ML £L2E 11 (/L) 0.094 1.02(1.00~1.04)
I/ (x10°/L) 0.034 1.00(0.99~1.00)
LA 1A (/L) 0.584 0.98(0.92~1.05)
1375 WURT ( pmol/L) 0.003 1.03(1.01~1.06)

o 45 R FARMAI>2 h(OR=2.03,95%CI:1.06~
3.87, P=0.032) . L U1 JF K J& >10 em (OR=7.55,
95%CI.3.09~18.45, P<0.001) JUZPIIF ) 42
Y I (OR=4.61, 95%CI: 1.50~14.20, P=0.008) .
Eckardt #F 43 28 2 5% 3 9% (OR=6.14, 95%CI: 2.73~
13.80, P<0.001) . i IfiL. & (OR=22.69, 95%CI: 2.71~
189.74,P=0.004) BEAATFARIGIT (OR=5.27,95%Cl:
1.57~17.66, P=0.007) FlIfiL i ik Z A It (OR=1.21,
95%CI:1.01~1.45,P=0.036) & POEM H Bl 1AHH 2%
JERIERS fER 2R, WK 3.

R3 LU NEEE TN AR A 5 FH: L 5E 5%
SENHEASES logistic [F1 543145 H

AT ES P 1A OR{E (95%CI)

Eckardt 353

0k 14 1

213 %% <0.001 6.14(2.73~13.80)
{R I

= 1

= 0.004 22.69(2.71~189.74)
WA

¥ 1

2iWiRTT 0.195 1.76(0.75~4.11)

FARIBIT 0.007 5.27(1.57~17.66)
JIR%IPiR IS} S

6~10 cm 1

>10 em <0.001 7.55(3.09~18.45)
WUZEIIF 7=

VIR R IE ML 1

£k 0.008 4.61(1.50~14.20)
FARE ]

<lh 1

1~2h 0.001 2.80(1.38~5.68)

>2h 0.032 2.03(1.06~3.87)
1 /R 2 A (mmol/L) 0.036 1.21(1.01~1.45)
1L/ MR (X 10°/1) 0.064 1.00(0.98~1.00)
101375 WU (pmol/L) 0.051 1.03(1.00~1.06)

= BN T AR R Y ST R

H 0 1E A9 T AR B ] (0 <1 hs 124 1~2 h;
20>2 h) JYIFEJE (04 6~10 em; 1 >10 em) |
WUZUI5F 77 (0 M VT SR IE L 1 o 22 U0 9F) |
Eckardt #F-43 (0 08 1 9% 51 A28 3 9% ) . i 1l JE
(0 KA 51 K2 BEFES (0BT 1 HEWIRIT
2R FARIEYT) MG JR 2 A R LR 36 50 44
ATHED) AT AR, FARE 0] LITE AC B3
AR %50 £k (I 1) T 2 AR B AR AR G
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S ]

|‘:|‘k.'l|‘:ili.‘]': i‘} (')_' 2

AL I i——' |

5 1L —

TR h

s RE ——— r

M;zigﬁ 014 8 12 16 20 24

: i

mEFrL S 2

4y LTS
C 0 20 40 60 80 100 120 140 160 180

A T R i 0.1 030507 0.90.97099 0999

B1 2O AEEE MR L BRI R AE R 5
2]

It BAE IHEZ

DA XURS: il %) 4l BH A 235 X%, XU Tt iy
FLRHE R Y Bl o i) 22 i) AR 4 6 UE 4 5 £
PRI BRI T 47 POEM HS B AR G I & AiE B9 ROC
Mgk, #ALH A ROC iR T 1H AL 0.833(0.769~
0.897) , M. FF F B AN R B 43 51 O 0.701 Al
0.841 ( & 2A) 5 8 iF 4 /Y ROC il £ T 1 £ >
0.912(0.813~0.997) , H: 45 5 i 1 5 Jgk 5 43 i Ky
0.867 #10.909 (] 2B) .

R AR 12455 A 22 T A o il 2 (181 3A . 3B) i o
SRS 2 R0 T 2 118 A 7 ot 2 2 B R T 1) oA e

RAF, AR UL i oo 2 (181 4A 4B) 5
7R, B {E AR TE 5.00% F1 100.00% . [1] , & B 444
i E AR &, Z AR A R A B
Hosmer-Lemeshow L5140 )5 4 46 2.7~ P>0.05, 2
IR — O R

i i

AC IR AE 25 WiR YT 55 T Heller F
AR (EPD EBTI I POEM, iX $£37 97 & 78 MR A% LES &
T, G fi BB R AR A HE s By 1k BB
KR 2010 458, POEM 8 1 A If AR S e
— I [ PR T 22 o0 I R 56 & B, POEM 2%,
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