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[WZE] BHH HAFEEEHASNTITLREZIE (achalasia, AC) EHATE T NE T N FF K (peroral endoscopic myot-
omy,POEM) By % &M fnf M, Foik SRR Al B PEAT 50 00 7 3R 2R X 2022 48 11 A X 2024 5 12 A R H b WA 2 i 4 AC
HATPOEM BT EZ REDABEFLHMMNEE ACHAN NN EENHAHRT LA, LPERSE A (S 4)27 4
(BETKHXAMKE=135°) , CREMA R FU[Sg A (L2 aS) B HA(RETKIRAMKE<I35°) HLBAR
W RPEESH, FOMHLAT POEM BT 4R, &R SgHERFEHE ENAEHERFIFNEET KERE K
EHZ BT EF AB AT St 4 (P<0.05) , #1241 Eckardt 3 4~ M 5] £ # & £ E 45 % (body mass index, BMI) | & J 4
¥ % 2 % % % 1 /5 ( high-resolution manometry ,HRM ) ¥ & U1 6 1 25 JB o o 4 T 38 B8 072 W B, 2 B R4 11 %
BX(P>0.05) ;AL F A FAHMDERREMX A RERLE LK, ZRLHITFE X (P>0.05); F 4 A Eckard iF
2 <3 4, B 40 4] B H A BT Eckard iF 4 5 K& 3 A & 6 A Eckard 34 3%, 2 5 ¥4 %1t % & XL (P<0.001) , i 4 K37 5
K & Eckard i 2 Z 18 . K & Eckard i 4 . K & B £ % K% /& ( gastroesophageal reflux disease, GERD) & J& A %k \ K & £ I K #t =
FAH TG FEX(P>0.05), &g SgA LSt A ACHL , HERFEHEAER K, FEREZEZITAETINIBFA
BT APl M B KRR TR R M AR RN R T E A ™ F, POEM Xt SLA K Sg AX R E L AN AC EHHZ
AT AR R AN,
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[ Abstract] Objective To investigate the safety and effectiveness of peroral endoscopic myotomy (POEM) in the treatment of
achalasia (AC) patients with variant esophageal morphologies. Methods A prospective study was conducted. From November 2022 to
December 2024, patients diagnosed as AC and treated with POEM at the department of gastroenterology in our hospital were selected.
Based on the Japanese Esophageal Society’s classification criteria, the patients were divided into a straight-type esophagus group (St

group, n=27) and a sigmoid-type esophagus group (Sg group, n= 13). The St group had lower esophageal long-axis angle =135°.
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The Sg group including aSg had lower esophageal long-axis angle <135°. Preoperative, intraoperative parameters, and postoperative
outcomes were compared between the two groups. Results  Symptom duration, esophageal dilation diameter on barium esophagography,
and proportion of patients with prior treatments in the Sg group were longer or larger or higher than those in the St group (P<0.05).
There were no significant differences in Eckardt scores, gender, age, body mass index (BMI), age of onset, data of high-resolution
manometry (HRM) and diameter of lower esophageal stenosis on barium esophagography between the two groups (P>0.05). There
were no significant differences in operative time, intraoperative bleeding, and postoperative adverse events between the two groups ( P>
0.05). Postoperative Eckardt scores of both groups were <3. However, there was significant difference when the Eckard scores of the
40 patients before surgery were compared with those after 3 months and 6 months of surgery (P<0.001). There were no significant
differences in pre-to-postoperative Eckardt score changes, incidence of postoperative gastroesophageal reflux disease (GERD) and post-
operative hospital stay (P>0.05). Conclusions Sg-type AC patients have longer symptom duration and higher rates of prior interven-

tions compared to St-type patients. However, disease progression is not correlated with symptom severity. POEM is a feasible, effec-

tive, and safe treatment for AC patients with both St-type and Sg-type esophageal morphologies.
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TE T Z50E (achalasia, AC) & —Fh R A&
BRI, BT EE T AL (lower e-
sophageal sphincter, LES) #5th [ figt A £ %5 % 2l ke 2
SECEWIR R 00 | R A PR BT MR S A
BRI ACREIR Y KA AC BREBR T & TS
LIRS BEAN, ib o 1 R IE AL, ik,
BHEEEE S RIESURIE i 8CE, AC A 10%
~15% W, OB TED SR A LAl b s st £E
I EM I, X B ORI R
B R AC (BB R, BAREY
2 AC HA R S R S 04T T HLERY
E SR YA T KM R =135 8 |
AU (straight type,St) B ; TR T KAl i AHAS 2
<135° 0 ARG Y (sigmoid type, Sg) B, HH &
BRI AR RS 2 <90° itk e I 2 ARG I 7 (ad-
vanced sigmoid type,aSg) &, Sg Al AC B #H X}
FRZ5Y) T RS N BIREY KR (en-
doscopic balloon dilatation, EBD) A , Bal Sg
B AC BIRYT T E AR E VIR 5 5 i
FILYIH K (laparoscopic Heller myotomy, LHM ) &
Z N F LTI IF AR (peroral endoscopic myotomy ,
POEM) *', POEM F 2010 4F ¥ K 4H3H, B 5 K it
I PRAFFSEIE SE H 2 4tk A st . POEM PR HL

[E€TH]|ERARBFEEEFYHH (45 .82160113) ; =
BB LW SRR 44 25 B (45 RLMY20220007 )

[N i ar, B A Bz, PEEESHEAN
BEor AL RIEUMEAL S F R A, AR 22 S TH AR 24 5y S I B
PMEHZE 51, h AR B 2 T AR = 0 S B IR R SR T UMEA %
B E AR RH (L BB IR E B AR, nMA E¥
SR ENEEREMELER, sHEEF SN ESEZ
B RS AAK, sEA EEDSHANR L B SR R Z
By, R AR Z s i R e R 2 IR WU H () £ & & -
T E RN BT 0, BRI A AL N BRI 2T, R
P g 7 ST B I RS

Achalasia ; Peroral endoscopic myotomy ; Esophageal morphology ; Treatment effect; Barium esophagram; High-res-

BIPERIHE KA I PRI 32 7 98 T Ry 2 W T o 7Y
45 St AC B EEIAYT LY AL St AC,
Bk A, HEE S Sg B AC T
ARMEFEIE N, [, POEM X} Sg & AC YA 2 A
Gtk — TR, AVIGE S IR RS
JEA AC BF G IRFHE , X AR & EIE AR AC
HBEAT POEM, LAFTT POEM B2 4 A Rk | e
HZE Sg Al AC He# 4T POEM RYFE AR W45 26 4k
A RS T R, Al R 52 e 4 A Ei A4

1 BERSHE

1.1 —fAER ArlErEER 2022 45 11 H = 2024
iE 12 A RBEH AR L2 W AC Jf4T POEM
IRITHY 40 BIEE . 99 ARRAE  QOMHE 7 I RIE |
PN (P IR  NE ER [ R PN AT e = B B
R o7 PERE I R (high-resolution manometry ,
HRM) #1220 AC (F55 f 5 58 I e 25 A 2 1
ANHLHIS | 45 A o e iR, B A8 05 o R 4
TENANFTIZWHESE" ) ; @& T 1T POEM if
J7 A B A OGR4, R T 58 B Eckardt 743
4 ARG 3 6 HRIEIHEZ Gk D ;O E
B TS R OB SRR PRI H AR 2 2 MU AC
TR B R AR K e A, X R
BT T 002 OF AR M K645 (BEIM Y HESE ) IE
o HEBRARE . OARFT AR KR J5 AH S I K 55k
ANGEHE QA I ™ T EE I V) AE R AT | 4 B MR R
fEMf3z POEM 3¢ AN & IR 4E 4617 POEM iR 97 4 .
A5 o B W BB KA 55— B s B2 B A8 B 22
S, ARAE B AR E 2 AR AC 34 0%
BENIESHIT T 4328, Hh 27 BlEEEE TR
JeFARAAS = 1350070 St 21 B4 R K dih e f AHAE
5 90° ~135°11) Sg BB 11 1] M 48 T K4l ke £y
FHEE 5 <90° 1Y aSg B B3 2 B IH 2k Sg 2 (Sg+aSg
i), M3t 13 il WE 1,
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Bl RE\EBFAREFSHMHANRABEZERRANNTERLTHTHE . ZEHFREIHELREE T Kbk
AR =135° R SUAL; b B H B BURE R B T B I AR SC & 125°(90° ~ 135°) B Sg e %
BHEEEIHE SR EE T KA AR 87°(<90°) , BUAH aSg H

1.2 Hik

1.2.1 POEM ¥ HEBHMANBE T O —BAE
FEEITRL, I BT # IR B & B
FECo L W | i 400 B R It R W R R AT TR
St 2 AC BF R HFRUERR A, B0, TR LY
10 em AbFH—WR M ARG BT 3 28 3R K e I BB 76
BERBE R 15, #H Dual J1#ESr HAATERE O, 26
BN S WUZ AT S R E B KBS TR 2 ~3
em, I EE S B8 S5 H Dual 7] TRAIE I FJ7 2 em
AT A E WY AR ST, BT X H a5 5
PR LA FEAT IR IR YT . IR R A& 2 R IE ARG
FRESEHE BRI S A ot W 5| R T PN AR O I 82 A
T H I, FH 4 ) e 3P B 3 R R 8%, e F R,
Sg 21 F DI I B MR 4l A8 5 0T o £ A 190 25 I I
FEARHE, — MR R R, FoErT Ly
256 cm HEATREIE , REAESE St 4,

1.2.2 gEYNEE BENREEEZSE AC
(I EANETFBE, IS AC B, A0 &4 TR i
WA B D e 45 A1 o sl BUBY £ 45 )

AR A AN TS WOESE " . 2 PR
HE A ARl 9 /N, T B ARAL N E EAIUS
12 X SHE RGN 52 i, I TG S HE s ae ) ) E
BB (esophagogastric junction, EG]) T4, A<
WFFTE ESLHT AL R AR B A &4 27 25 R
AC AL %o B4 T Rl e Ay e AT D o, O AR
Je RN BB RIS AT RIE 2K

1.2.3 HRM fadfr RAHSCHEDS  AC B9 HRM KRB
10 YCRRAA B0 1 | BML B AR 7 I B 56 BE A 3l )T (inte-
grated relaxation pressure , IRP) B{H>15 mmHg 1€
BGEEIE F5 A LA L WLE R A2 At 2
BT B A 5 AR 4. 0 RO ARYE LES #A 5
T IR A R0 S o G Sl A O, K AC 230 3 AL
W1, AEFFEH & HRM 88 I F . DIRP J
BRI EG) BUFASIBEE J7 , 3 % IRP>15 mmHg #%
N LES FAsth Dy EReftG . @& T 5 AN SR
(lower esophageal sphincter pressure, LESP) ; @& &
AEZIWLER EE (upper esophageal sphincter pressure,
UESP)

F1 BITKXMEBEZMIFSE

s3m

=Y
S

[ R ( 5235 61 20% ~40% )
I8 (e D 5 i 205 91119 50% ~70% )
A (Fe /D U5 o5 e 1) 5% )

HZ IRP =15 mmHg(1 mmHg=0. 133 kPa) R AH 2 1% 3h (100% 875 3h 2 )
AL IRP =15 mmHg FIELE (B 5 30, 20% 0L L AOFRIATE 35 |2 4 0 0
T TRP =15 mmHg FIEE TR RIES, tEEEEZE( =20% WA IHSIES R 5104 )

1.3 WBIEWR  FLHEW . IGIKIT IR Eckardt
PR BEAT IEAS ( R G Eckardt ¥4 <3 20 MIATT K
PN s E S bR OARFTS S HER) AR &
IR FE A ( BMI) REIRFFSEET ]| 20 4 % | RE AT
IRYT L HRM %Ok BRI %OR @ AL E

AP SHALSE POEM T AN ] A o i i & @R
G SEAIE A B KB A B3 & A @I R R
IR KA A0 B RE IR SR B A B U R A )
( gastroesophageal reflux disease  questionnaire,

GerdQ) , =8 FrHm B R kA
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1.4 SitFEAHZE R SPSS 27. 0 Ge itz kXt
G AT G381, A Shapiro-Wilk 75X B i
FTIESTER T, 75 & 1E 50 A it 2 50k DL 8+
P22 3R AL LUBCR F ¢ K, 234 R 25 0
TSR M(Q1,Q3) Fers, 20 1] A R FH Bk
FRLE: 5 THECF R 18 (% ) o, dHLIA] H R
X K ay Fisher B VIR . POEM J7 UR H5 A i
FARJG Eckardt PEA#E4T FA, SR FHBCXT ¢ K256, P<
0.05 H2ZERAGIFE L,

S E BRI R 2R3 2025 4F 9 A4 22 &5 5 )

2.1 7% POEM RBI&ERILLE  Sg dUAERFFLL )
[ B AT St 4, AU A R b Y ik
BHRKT St2H(P<0.05) ;St 4HA 3 il ,Sg HA
6 Bl A M52 3L IR 9T, ERA RIT ¥ E XL (P<
0.05) ., P HAMFEbR IR, 22 F TG 2#E L (P>
0.05) . H34E HRM U 25 5 il 2 1Y 22 naF 40 Y, A%
WF5E Sg 4l T 8 R A3 B AC FIF o Fu 4 St 2l i,
Pl T A AC 7 Hes3 3R 30. 8% K 11. 1% , A4
AC 9k 15.4% 3 7. 4% , W2,

2 H#R
%2 W4 POEM BIE#ILE
sl St4l(n=27) Sg(Sg+aSg) 4l (n=13) Giit & P
TR (Z/5) 17/10 6/7 X’ =1.015 0.314
AR (%) 37.81+15.18 43.31+13.96 1= -1.099 0.279
BMI(kg/m?) 20.38+2. 68 20.33%3.00 1= 0.053 0.958
SRR ] () 24.00(12.00,36.00) 96.00(60.00,198.00) Z=-3.118 0.002
BRI (%) 35.22+14.06 32.92+11.06 1= 0.517 0.608
BEFEIEIT [ n( %) ] 3(11.11) 6(46.15) X' = 4.333 0.037
B T EREEY TRA 2(7.41) 4(30.77)
WBE T SR EAR 0(0) 1(7.69)
i B LI T AR 1(3.70) 0(0)
B T ERBEY SRR+ B AR 0(0) 1(7.69)
ZINE R (% ) ] I 3(11.11) 4(30.77) - 0.187
I 7 21(77.78) 7(53.85) X*=1.389 0.239
I 7 1(3.70) 0(0) - 1.000
i 2(7.41) 2(15.38) - 0.584
AT HRM
IRP {7t (mmHg) 23.63+8.36 19.05+8. 15 1= 1.632 0.111
LESP ( mmHg) 29.59+10.57 26.63+12.07 1= 0.792 0.433
UESP (mmHg) 65.50(47.40,86.20) 64.60(39.10,107.15) Z=-0.130 0.897
PG AR
BEY K ER(mm) 39.38+10.75 49.56+9. 82 1= -2.882 0.006
T HAR (mm) 4.47+1.34 3.87+1.00 1= 1.444 0.157
AHf Eckardt ¥4 (43) 7.48+1.91 7.38+3.02 = 0.106 0.917
E TR A (4) 2.00(1.00,3.00) 1.00(1.00,3.00) Z=-1.152 0.249
A REVE 43 (41) 3.00(3.00,3.00) 3.00(3.00,3.00) Z=-0.769 0.442
BV (4) 2.00(1.00,2.00) 2.00(1.00,3.00) Z=-0.151 0.880
Jg i J5 T A (43) 1.00(0.00,1.00) 1.00(0.00,2.50) Z= -0.444 0.657

2.2 T4H POEM #HEXEMELE  PIALF AR
FAR M ARG A B F AR A i, 253
TG EX(P>0.05), Wk3, R St dirb i
2/ W R N R B R VB e N LN ]
ERRA R F A,

2.3 TWHTT POEM BB ERLEER WAHRE
3.6 H Eckard ¥E43 ¥ <3 43, H 40 i B &% R i

Eckard PEr5AR)5 3 H & 6 A Eckard PE5 8, 22
SYEG 2 X (Z=-5.693,-5.692,P<0.001),
PEIRPIL 40 B FH BT AR, MARAT S ARG
Eckard #4320 KRG 3 H XARJE 6 H Eckard ¥
53 AJG GERD KAENEL ARG ERERELE, 2 5
IG5 X (P>0.05), W4,
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£3 THPOEM HEARILR
iH St (n=27) Sg(Sg+aSg) 4 (n=13) VA P
FAH ] ( min ) 35.00(30.00,40.00) 40.00(30.00,49.50) -1.494 0.135
A it (ml) 1.00(1.00,2.00) 1.00(0.50,1.50) -1.039 0.299
ARIGH A RFfF 1(3.70) 0(0) - 1.000
F4 THHA POEM BHEXERILE
SgE| St4l(n=27) Sg(Sg+aSg) 4 (n=13) il hE P
ARJ5 Eckardt 343 (43)
KJG3 H 2.00(1.00,2.00) 1.00(0.00,2.00) 7=-1.063 0.288
A6 A 1.00(0.00,2.00) 1.00(0.00,2.00) 7=-0.394 0.694
Eckardt PF43 28 L 25 H (53)
ARHATERE3 H 6.00+2.22 6.23+2.68 1=-0.288 0.775
ARETEAE6 A 6.37+2.37 6.38+2.73 1=-0.017 0.987
ARJG GERDQ ¥53=8 43 n(%) | 6(22.22) 0(0) - 0.152
ARIGHBEREL(K) 5.00(4.00,6.00) 5.00(5.00,6.00) Z=-0.212 0.832
3 itie My AT R A K IRP T 2 (] Y

AC J&—Ff 2 WL B4 J P £ 45 3 g W i
WG AR RGN 1.07/10 T ~2.20/10 J7, B HR N
10.0/10 Ji ~15.7/10 7'V, K4 AC EG T
LES JE 8 m ok, RS A S RIE sl e i ol 2z
PR Tt 1 7 e = =R AE R SN 1 R SR
MErEm S, AAEEXSUEE TRMMAR
() e 1 SR A 1 YR AN TR B & 2 A 26 AT T BN
9 5E SCRA32E5TTTTA St K Sg B AC Y2 B fit
FEARSE, Sg B AC J2—FhiERYEN AC, —LERFST
FEFEE] Sg B AC B i F T Bl R ) ik b
AIARTES | HI ARREAR T T, A5 o 1 4 AR i A
Eckard 743 K 75 W BRI e %) 95 | S 3 AR T2 450 R
()RR 25 57 ¥ RS 2 78 X, i Sg AL AC
S LI PACRE IR TT B8 - A Bl 25 952 55 179 20E J& 1T 8 oAy
JUHE, AHEFST Y, Sg T AC H AR AR $R 4 1) B
KT St A AC,Sg B AC RE RSk BRI
WBRT St B AC, R Se AU R M A E G, H
Sg T fiE 2 Fifi 5 A IR A7 L I TR FE K, AC 9 1 1E R 3%
BB NUZ s g 2 i — P B B LS 2E A MUE
It H. Sg % AC BRI IRFREE I ] B WA, REAE 2
Zat W8T BN BEF R IG ST W E b & T St
i AC,

4 HRM 25538 2 finaf 53 208 AC 438 =FhE
R i IRP & AC 2 Wi S FE bR, A Bh TR 2
EG) fIFAsbAE )1, BRAEHFIE &, 4 & Sg AR
AC B %, H IRP Bl /NN St By AC &
B0 AHFIE T Sg 4K St 4L IRP 2% R RS
=, {H Sg 41 IRP ~“FEX(EAHART St 41 IRP, —Tiil
MR IRP IEH B9 AC B35, HEE Ry sk H

ORI, i AR A LI (] 18 KON 2330 AC 3 17 2F J 3k
ISR AR, R &S U2
U TS EGY FRA S AR ), - HREAETRI T &
FE—E R A EGY RYFASEE 77, BE M B2 M) IRP
WBUE , 2 2l TIER . 78 IRP AL Tk R 80E
B, A A ) R 2 AR A TR I2 B AC
SR TEAHESE h, Sg 4 T A K K43 AL AC
BT d7 HE SR A St 41, Sg 41 T A AC 5 Fb ik 30.
8% ,H 4 ] 1 #1 AC A5 3 f4i] AC (Y IRP {EAL T
SR, e e vl it 3 — 25, T IRP 5 T Al
K Sg Bl AC [IRZ

FEVRIT I, B VIR AR G 9 F Sg B AC &
B E EIRYT, A AR B HAE T 0] & ik
39" HFEEMAIEARKXE, HiTEEDIBRAE
AMENE LTS, MR EUESE LHM 37 Sg Al
AC By AERARED AR TN RGBT,
POEM A HA A & 2 r %, POEM PR G A 1
AV B 14 I PR 2050 2% 32 7 Bk DA R A T O 780 45 St
RAC BBERIRIT LY, (HXTF Sg B AC 3,
LA M i B A I 4548 23 POEM MERE 3G fin, W] A
JEPRAFEE I [A] 55K 1 BB 3 0 W PR B N 2 1 R
i S LT AEAY, DT 3G 0 285 B6E T 0% 3 1 2 37 wfl B
POEM RY#E47 3 H Bk %, Ak, POEM X Sg #d
AC BFERNIRIT — BAATES I, Hu 50— WA 5
AL T POEM %) Sg B AC H# HIGITF R, BRI
AE PR IR 8 M 1A 96% 1 L ASHIFSE v, W4 4
40 ZHEHEARE 3 A ARJG 6 A Eckard PR3 R AT
EREAR, VR BE 2 3 4y UL, $7n 4 40 44
BEYRRITAR ., BV B, X Sg A AC &
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#H POEM J5 FARM A B FAF 19 K AR 5 T St Al
AC BEZEDY R &R M= i My sk vl i &
SO PN B2 B ARAE B AEAR I 98, Sg 413k 13 il
PR gL R SR AN B3 AL St 4
1 5B AR 5 B YL FE AR R T, T A 4 Rk
YIRS AL B S IR S B . A AR TR B E) b LA
KRB Gt # 225, R A, B AR F R E
ASEN POEM Bl 20 &, It W4l F R it
B 22 S AN, vk, MR 40 B 18 AH G T 58t 7 S % 3
AR TR EHL M A&, o AR B 5
JR B A MERE NS ORI 9 T A L
B E Y Sg Y AC BUE , R U IF 0K BEAR I
v B A S DL AE AR T, — R Y 2 5
BRIE L, 1T St AR HARERR A VL R IE K B, —
SERRPE 48 Sg A3 T 7 WRAE s 1], i PR AT
T Sg T AC B E S HLM T ok i R B T TR E
MFERT B I, HAA TR & 2 5 5=
S ARJEIFEIEI GERD & A4 )7 M I8 LG 1247
S ArHTIA R AT AR S REAS i /DA G, R, A BE
LR BN, Sg B AC FBH 1T POEM fEH R A
Al A, I AR T St AL AC B4, POEM X} T Sg
I AC B TRIFE L 2 HAR

ZE LR, Sg B AC /E R —Fh ik EHER AC, 5
St B AC X He, HORE R FEe it a) B g 4 K, I HLREA:
2 NG T SR ARIRYT Y LA R s (ELI
PRAEIR 0] RE I A Bifi 5 5 5 () U B 1M O Ok ™ ¥, Sg
A AC B H1T POEM [RIFEH 2T 4T A RO & 42
14, 3 AR R I R 52 B 4 At J B4R, AT
FETE—E 1 JR B, 1 e AR 9 Sk B rfu o 5T, 9
UNIOEEZNS AR S SN N VN S EAS NN T
5,k - PR AREEIEEN AC BE AT
POEM B% & PERAa RbE, Huk, Bl U5 [R1{A 6
AR IE K B U7 ], AR — 25 A K
IR e, ARWFSE R ER 4 R POEM 5 &4 41 7
R E A TR B, MR E AR E LSRN AC &
HHEEREFW AN kT 2okt —2
Wit ERTst SR, K AC /95 R S B
REINNGBAL iR Gy | RAE AR5
P ECEAE S0 e 22 0 2 A5 RN T e 2 0k
B e I B Lt sh Se B AC 1R
DAL R 58 4T 48, IR H AT X T AC 3697 F B
v b T X RE VAR I B B, KR X AC 9 R KR R
B A R 335 JE2 1K S 8 AC 1Y JiE PR MG — 25 BT 5%
PR, & B A s R TR YT

[ &% k]
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S E BRI R 2R3 2025 4F 9 A4 22 &5 5 )

A EERFIEL. PERITAREED T AR[I]. 4 H
b2 % ,2023,43(10) :657-664.

(2] PREFQXHMCARF 2B RO MER, FEEF SN
HEfra ArEF2HLAGEFES2 2. PEHATRBZE
Vs & KR (2020, Sb) [J]. 4R 0N 5 AR ,2021,38
(4) :256-275.

[3] Japan Esophageal Society. Descriptive Rules for Achalasia of the E-
sophagus, June 2012; 4th Edition[J]. Esophagus,2017,14(4):
275-289.

[4] Inoue H, Minami H, Kobayashi Y, et al. Peroral endoscopicmyoto-
my (POEM) for esophageal achalasia[ J]. Endoscopy, 2010, 42
(4):265-271.

[5] Li H, Peng W, Huang S, et al. The 2 years” long-term efficacy and
safety of peroral endoscopic myotomy for the treatment of achalasia: a
systematic review[ J]. J Cardiothorac Surg,2019,14(1) .1.

[6] Yadlapati R, Kahrilas PJ, Fox MR, et al. Esophageal motility disor-
ders on high-resolution manometry: Chicago classification version 4.
0 ©I[J]. Neurogastroenterol Motil,2021,33(1) :e14058.

(7] FREF2HNTFLS B Mo h ¥4, B Wb txm ik
A pERAINEL. PEFRERAFLTALLI]. FRHE
12 % ,2023,43(9) :588-598.

[8] Yoon HJ, Lee JE, Jung DH, et al. Morphologic Restoration After
Peroral Endoscopic Myotomy in Sigmoid-type Achalasia[ J]. JNeuro-
gastroenterol Motil ,2020,26(1) :67-73.

[9] Maruyama S, Taniyama Y, Sakurai T, et al. Per-oral endoscopic
myotomy (POEM) for a sigmoid type of achalasia: short-term out-
comes and changes in the esophageal angle[ J]. Surg Endosc,2020,
34(9) :4124-4130.

[10] Li X, Zhang XB, Shao JK, et al. Peroral endoscopic myotomy for
achalasia and patients with normal lower-esophageal-sphincter inte-
grated relaxation pressure: A propensity-score-matched retrospective
study[ J]. World J Gastroenterol ,2025,31(12) :99846.

[11] Devaney EJ, Lannettoni MD, Orringer MB, et al. Esophagectomy
for achalasia: patient selection and clinical experience[ J]. Ann
Thorac Surg,2001,72(3) :854-858.

[ 12] Panchanatheeswaran K, Parshad R, Rohila J, et al. Laparoscopic
Heller’s cardiomyotomy: a viable treatment option for sigmoid oe-
sophagus[ J]. Interact Cardiovasc Thorac Surg,2013,16(1) :49-34.

[13] Hu JW, Li QL, Zhou PH, et al. Peroral endoscopic myotomy for
advanced achalasia with sigmoid-shaped esophagus: long-term out-
comes from a prospective, single-center study[J]. Surg Endosc,
2015,29(9) :2841-2850.

[14] Lv L, LiuJ, Tan Y, et al. Peroral endoscopic full-thickness myot-
omy for the treatment of sigmoid-type achalasia: outcomes with a
minimum follow-up of 12 months[ J]. Eur J Gastroenterol Hepatol
2016,28(1) :30-36.

[15] Li L, Chai N,Linghu E et al. Safety and efficacy of using a short
tunnel versus a standard tunnel for peroral endoscopic myotomy for
Ling type Ilc and III achalasia; a retrospective study[J]. Surg En-
dosc,2019,33(5) :1394-1402.

[16] Bk 7%, #ix, ¥k, %, FIT kM ZER B R A E LS o 5%
JE[J]. PR A5 4R ,2022,39(11) :942-945.

(Wieh A 13:2025-07-01 ; & [l A 11:2025-07-23)
(RSO A 3E)



