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[ Abstract]  Objective To evaluate the long-term efficacy of double-tunnel peroral endoscopic
myotomy (POEM) and traditional POEM in the treatment of achalasia cardia. Methods A randomized
controlled trial was performed on the data of 30 patients with achalasia cardia, who underwent POEM in
the First Affiliated Hospital of Nanjing Medical University from June 2018 to June 2019. The 30
consecutive patients were randomly assigned to double-tunnel POEM group (15 cases, a second tunnel was
established opposite to the traditional one) and traditional POEM group (15 cases). Intraoperative
information was recorded, and patients were followed up regularly to compare the efficacy and
complications between the two groups. Results Double-tunnel POEM and traditional POEM were all
completed with technical success. There were no significant differences in the intraoperative complications
(5/15 VS 4/15, P=1.000), hospitalization time or cost between the two groups. The follow-up time was
17.20+4.83 months and 15.33+4.67 months in the traditional POEM group and the double-tunnel POEM
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group, respectively. The Eckardt scores after surgery between the two groups had no significant difference
[1.53 (2.00) VS 1.60 (3.00), Z=-0.363, P=0.744]. The symptom relief cases were both 14 in the two
groups. The postoperative 4-second integrated relaxation pressure (4 s IRP) of the double-tunnel group
(11.27+3.14 mmHg) was significantly lower than that of the traditional group (15.05+4.21 mmHg, 1=2.794,
P=0.009). There was no significant difference in postoperative gastroesophageal reflux disease
questionnaire scores between the two groups (4.40+1.64 VS 4.20+1.42, =0.357, P=0.724). Conclusion
Double-tunnel POEM has almost the same efficacy as the traditional POEM except for a lower post-POEM

4 sIRP.

[ Key words ]  Cardia; Esophageal achalasia; Peroral endoscopic myotomy; Double tunnel;

Gastroesophageal reflux

Fund program: National Natural Science Foundation of China (81970499, 82100595); Natural

Science Foundation of Jingsu Province (BK20210958)

BEI1 R B ZEAE S — ol LA MR PRI L B2 3T L g
i Y 9 IR el 2 DAy = I PR IR 1) 27 AL D 4
B RE R ERR R AR, B ETAY
Fo 2 B WUZ SE FEF 44k S Auerbach #1258 )\
i, B EE T B4 N (lower esophageal
sphincter, LES)#A 4. 28 1N EE T WLUIIFAR
(peroral endoscopic myotomy, POEM ) J& — 1l i 53 75
R 7 R I D) BT LR LES &7, A
SR RS IRIT TR S RE A H AR
IR POEM HAT B i i R 725, B2 38 70 R
J& LES % & #5 tb J% (integrated relaxation pressure,
IRP) {5 K F 15 mmHg (1 mmHg=0.133 kPa)' . &
TN POEM YA 203 A WFTEULE L S8 POEM B
78 5 BE LU TF A 0 [R] sf, 70Xsh 0 A 57 ok 38 5
EATREAT LYIFAR , BDSLER 3E POEM . Ry 1 1A
A% POEM 5 HLl%H POEM (97 4%, FoAT1& i1 T
X — Rl ML R ST

& 575 %

— MFFRXT S

ARGV HE N R EE B PEZS B A4 (G
5 :2018-SR-224), LA 2018 4F 6 H—20194E 6 H T
LA N R EBEAT POEMIGYT 1 B E NP /4.
GHANRIE : (1) 38 2o = o0 FER B S22 B8
TR S ZRIE 5 (2)4E % 18~65 % 5 (3) BRAE L BE1 12k
SZERE VAT L (N BT ARIGTT ) 5 (4) BE Bk E
RELAZZE BAE . HEBRAaE: (1) 5 IF
7 R I T RE S 5 (2) 7™ EE A0 T A A
) B M EEEE B4 G0 A ™ E 48 B K5
¥ 5 (4) T 1y s 20 1 2% B I ) S U T
R AGAE

ATIEGE Ry B AL BEAFF ST, 3140 XL 3 20 1 B g

EHANANSH] . R AL IE ST 55
2, ARG B 1 BEDLECHS H e AT R o
TN B B RRIR I, B E E B E R4, R
Je B U5 5 AR R B 2

—ONBETA

1 AR A« 5 35 1L KL R 2R Dt L 1l 2
AE O BT AR TE BT I AE R e
REEN N Eckardt P> 35K A8 . A58 h,
BT AR, 2% H Bk A L5 POEM B
W& I8 POEM L KRR R [R) 45

2. W BEERAE - (1) XU 3E POEM 4« i Ji] H A%
Olympus GIF-260 H 5 WL %¢ B &8 , /£ £ & Wt 1]
10 em ZbAT RE I T 56 (AR BRER K + 58 IR + 5 F
FOHERFNE VI YTV RNEZ 1.5~2.0 em
DEERT 2 /B R T R N R A R
TE R AL B I RE AC S BE K E 2 10 em, HE T BE
EIF A EWR CHEA RN I HATIUR , e m
BRI OGP BRI 1 5 20 R T 5 50— BRE AR X K
255 em, BEEEAL T MWEEIEA LT T2 em &b PR,
FETR AR m O AT IR, B ke
PR E F1 (&1 1) o (2) B R IE POEM 41 . 454 [R) %L
W& POEM 21 , {H A 7 5 —BRiE

3RS AL B A 24 h, TADER IR R R
WAEIRYT BB AT TO R B X i B PR A

= WERIH KA 5 B

LARH - Wi fB A — R PORE CRLIR PR AR
AR EEEIR) (S E A B A A L R TH AR TE B
e | FIEAE TS R | o AR R | Eckardt
P4 M H B4 OB ) 4 (gastroesophageal reflux
disease questionnaire, GERDQ)ﬂzﬁ:}‘éﬁ% o

2R ARG Al s FARM R R HOR )i
CHya 27 L B R AR 45 . OB U A <
) AJFAEBE TR AEBE S . BE AR 3.6.12,



FPAEE AL N B R 2022 4E2 H 45 39 %45 2 ] Chin J Dig Endosc, February 2022, Vol. 39, No. 2

— 105 —

¥

1 WEEIEZ O NBE T DT AREAERL R 1A FTITEE 1 550

I 1B YIIFER 1 ZRBEIE M ILIZ 5 1C: CPAISH 1 4R BRIE 5 1D 55 2 R BEIE A K 5

(19 - iH

LE VI 2 SRR TE I IUZ s 1F : EM158 2 25 b5 5 16 RJG B A5 1 4BEGE 1 1H . ARG A5 2 Skt 1

244 2 s sl iz BT B IS AR E AR
Rt FIHALIE 5 R R I | Eckardt
W4 Je GERDQ WA 45 8 o AWE5E Hl Eckardt 31
G3>3 5 RIR YT TCARL, HF DAL G A AL iR A

M Geit2E e

K HI SPSS 23.0 e b2 3 A 34 7 808 o3 A . T
JEIE S R YR DL s TR, 7 2255 00 HE
TERLERAT (ke 5, 7 AN ST R T E i TR (AR IS (B
Je ) LAl FH Welch ¢ 4650 s AN R E S 23045 At
TR M(IQR) 7R, FL 4T Mann-Whitney U K556
S RGERH I BIECERR  BET RS R R A T2k
A L 88 F Mann-Whitney U #6556, HAR TR} 34T
Fisher i HMER: . P<0.05 W22 R A G H¥m X,

& =R

— AHIEM
AW G I A A 30 il LK, B b 1 POEM 4H

FUOBLRE 16 POEM 4145 15 6. 2 2 FB AR, M50,
JiE R R SE I ], DF 1) 2R 9t 28 2 A R AT Eckardt 7
g B H T B4 4 LK J7 (lower esophageal
sphincter pressure, LESP) .4 s IRP fll GERDQ /7 2
SEGFE L BRI,

= FAR BB

LRI POEM 2 F1 UL % 36 POEM 21 F- AR 34 1%
o T 75 BNy 2 S5 b6, X% 38 2 F AR B[]
(77.00+12.22) min, B & F B % 3E 21 19 (56.67+
20.85) min (P=0.003) . L% i 41 fiff FH 2k Je (8.87+
2.03)1, 2 THERIE L 1 (7.73+4.6 DA H2E 7T
Siitop i X (P=0.394) . 2 4 AE B s a) K A3 e 2%
E R TG X (P>0.05) . FAR%IHE 2 F1 X% iE
2153 ) IS RN 440 R AU, TER Y I g
LR R HOE, AT A AT 8 i . HAk
W32,

= JRITRCR

30 {3 5 2 25 LT B 7, Bk TE 2 RO 4
RIT A B E Y 146, 240 B KRG Eckardt

K1 RREMBUEE POEM 2H 8 2 H4L Yookl s

] 2 X i - -
sekdszentE CLIRME  peipoadt RETLESP  ARRi4sIRP AT GERD

g TERLL R e
A (g v HEMUQR)] ot PRGN Se)  (nmHg.res)  (mmHg.iss) (.o

(Lrd) (B )

H%iE POEM 4] 15 9/6  47.73+18.51  6.74(11.00) 1/13/1 6.40£2.197  38.11x14.26  27.68+7.45 4.13+0.83
WEEEPOEM4L 15 10/5 424741097  8.47(7.00) 1/14/0 6.53+1.846  34.89+11.31  31.63+9.59 4.27+0.88
geitat 1'=0.948 7=-1.043 7=0.558 =0.180 =0.687 =1.261 =0.425
PA 1.000° 0.353 0.305 0.775 0.859 0.498 0.218 0.674

T POEM #6828 1T NBE LU AR s LESP: &% N B ANUE /154 s IRP. &% F BG4 s Z5A R 5 1 mmHg=0.133 kPa; GERDQ:
BEE AN (I Fisher R MR D



— 106 —

rR BN B R 2022 4E2 H 45 39 %5 2 ] Chin J Dig Endosc, February 2022, Vol. 39, No. 2

W22 R G F 3 X (P=0.744) . RIGEHER
I R 45 R s, LESP A 2 48] 22 R LG it
X (P=0.391) , 1fif AU 38 2H 14 4 s TRP 55 B p% i 41 5
EFEAR(P=0.009) , HAK L 3. XF FARR4 s IRP>
30 mmHg # 3K Ui, % 41 (6 1] ) R J5 4 s IRP ML
(34.15+4.60) mmHg [# % (18.27+3.51) mmHg, 1fij XX
W28 41 (8 6)) R J5 4 s IRP M (37.76+7.87) mmHg [
%5(10.90+3.17) mmHg, T B 0E B 25 T2 R B 41

MR e R R

ARG XF 8 % #4T GERDQ 14> . 2 H 2 R L5
P2 X (P=1.000) ; 31 GERD i {R A9 £ 3 75 A
Ik AR % 3 ZH 0 R 4 RN 3 1 (6 3) . AR ik
1T NS 2 1 BB 2 g 21 461, b 11 45y B o
L1000 9 BRI 4 . 2 4050 A 3R E N T
T I AP, B R BRALTE R 2 801 4],
BERCHERREA B F, 20K EHD
PEE R IR B H AT 5T =6 53R
ISR

BT Heller JLUITFAR . BEAE AL INBREOR 1 K& JE
H AR 24 2 Inoue 258 POEM $; Riz FH EZ o114k 0t
GEREWIRYT , U T BRI R, HETE SO IR YT
B 1 S G0 (0 VR T T

IR POEM BT RCR BT B4 Z W58 &
BRIME AR JS Eckardt PF43 3 T B H S 2 HER &
B EZR PR 4 s IRPJIRT 15 mmHg "', X
— SRS R IATETE  fol G B IR )5 4 s IRP
JF T3 47 b 2 figp £8 AR . BT RIS A T X%
VORI YR O FRAT S R Al SR GE
POEM, DISR i — P FEMRA S 4 s TRP, 547 i 22 fifk
IR . FRUERY POEM N 76 45 5 BE 5~6 /55
M) BB 1 45 535K (esophago-gastric junction, EGJ)
17710 em AN TR BRI R AT, B S V)T R )Z
1.5~2.0 em - BRI T, UESZBEIE , HE EG)
T 2~3 ems WG ERRIE D H BT, R AR
FTUITFERAT VSR, d5 J 0 FH BRI G P R T 1> i
XL G POEM D)2 175 5 F % 2 6] 0] B 25 48 i B

Fr e — R IE A ST IR U IR . A IS
Wi HRAFEFEXT LG T B 5% T 0 UL 3 POEM 1997 880 S AN

BETT R i G AE SRy — s B BH ) J5 R 1 B
Bl Sy B , KRR 1.5/10 7, RN A
MK Fof 25 AR SR B = 1 5% 0% 3 L LS A8 st e A 1717 5 2
P4 P PR i AR R MR E R T
I TR S AE 1) &I WL ASBR IR 97 7 78 N IR BT I
T EREY KR | & B SRR B T A R 2 I

RS, 2HBEMELEERILER, RAT
Eckardt £ 43 \LESP 14 s IRP 22 % ¥ 48 i % 5
Sy AR 2 AT R R A A 4L (H Y RE F
(L R e VR SER L SR DR S N
[i) Lb PR T A, (HR i FH P R e 5 i A3 B i (1]
R AEBE 2% A B W36, 2 4 F AR S . AR5 gk
1TRE VT , 2 411 Eckardt $F4 Il LESP 22 5% L4t i 2%

R2  ARRE RO IE POEM 2 T AR S AL RS I 3K

e % TR FAR 1] VI 1 (], ]/ ke AR BT K% 2%
25 (1) (min, %+s) KD640/KD650) (A, xs) S () (d,x+s) (J7J6,x+s)
PAR%IE POEM 21 15 15 56.67+20.85 1/13/1 7.73+4.61 5 8.20+1.93 2.57+0.60
X% POEM 21 15 15 77.00£12.22 2/12/1 8.87+2.03 4 7.53£2.20 2.32+0.37
g5 1=3.259 7=0.448 1'=0.872 1=0.881 1=1.367
Py 1.000° 0.003 0.775 0.394 1.000° 0.386 0.183
1 POEM /R 48 HNBE T LU 5 il F Fisher K 6 HE 2675
R3  HARREMXEIE POEM 2 AIE Y7800 L&

S5 g PEVIRTED ORI EckardtiFSy - ARJS LESP ARJF4sIRP VAJFAR AJFGERDQITS  GERDJE

- (N H L xs) [43,M(IQR) ] (mmHg,%+s)  (mmHg,x+s) () (41, x+s) PR ()
MESEPOEMZ]L 15 17.20+4.83 1.53(2.00) 19.89+6.21 15.05+4.21 14 4.40+1.64 4
WE%IE POEMZ] 15 15.33+4.67 1.60(3.00) 17.94+6.03 11.27+3.14 14 4.20+1.42 3
Gt =1.076 Z=-0.363 =0.871 =2.794 =0.357
P 0.291 0.744 0.391 0.009 1.000° 0.724 1.000°

1 POEM #8211 NBE R LETHF AR s LESP: &% B B ANUE J154 s IRP. &% F BT A4 s ZEA M 5 1 mmHg=0.133 kPa; GERDQ:
R4S s GERD « M 45 S 5+ (il F Fisher K5 A B 3275

=]

HE



RAETHA L N BE ARk 2022 4E2 A5 39 55 2 1 Chin J Dig Endosc, February 2022, Vol. 39, No. 2

— 107 —

BT 4 s TRP7E RS I8 21 5 35 BEAIG, (5 2 4R
G BAE Y 1441,

AKJ& GERD /& POEM 1 3= 22 11 IF & 4 , H i
HIBFIE 2RI, 45 0 POEM R J5 GERD & A58 0~
439%"" . ARAFgE £ W GERDQ P4 .GERD AE
RN T B8 REHIW =S I GERD, GERD
P43 FI GERD FEARAE 2 20 ok DL 22 53, HLH BUAE IR
1) £ A AROF 1 A5 R R 18 B 8 ) 253697
JE i

ARAFGE R — TR BEALT BT, T N BEIRIT Y
RRERTE , O MBI | H R T A G T R
ZRATT T KNG o LA FE LN A 30 ] £
LRI D Ja S AT T BN R AR A = DR
AT AL 5 . X T ARG GERD ByHI W, 2%
A S SN B OISR B — i E W (H
T BB AR ST 24 h pH A, R 7T BE 5%
ARJ5 GERD W EL S kA% . T GERD iy k4%
Wit 2 1S (R) 38 i, R F AR 5 GERD I BE T8 75
TR AR [R]

B2, R T POEM FRUE% i POEM X T 5]
I B SEAE P47 BT (TR, SRS I POEM - 14 in
AR AR G I B AE 1 KA 3R A B A B s 1) A
FARH AR I R FRMEAR)S 4 s IRP. JLH:
ST 4 s TRP>30 mmHg (1 H4, XUB%E POEM 1]
REIUS B A (5O, (045 21 B MR 10 25 SR 5 TR
FEAS A B [a] A B AL FEAF 5T .

FIZIRZE  FIA 1R 74 IR R 25 mhe

TEBRBAI W8 DT SIS SRR ST |
T Ge AT el STRGRRIE TR G SciE s St
G0 s 7 SEAS R SERERFSE S PTELR 38 SO 7R
SEREHFIE e 3B IFTEHE T 5 SR BRI iSRGBT3
o 2B BB A

& % x

[1]  Francis DL, Katzka DA. Achalasia: update on the disease and
its treatment[J]. Gastroenterology, 2010,139(2):369-374. DOI:
10.1053/j.gastro.2010.06.024.

[2]  HAeBE I AL N B o 2 GBI PR, Hb [ B O
s N INAr 25, JU R B2 ST AR N B 25 2 25 . P B
12 3 B E 1294 & L2020, dE 501 T AE AL N B
7 75,2021, 38(4): 256-275. DOL: 10.3760/cma. j. cn321463 -

(3]

[4]

(el

(8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

20201208-00950.

Pandolfino JE, Gawron AJ. Achalasia: a systematic review[J].
JAMA, 2015, 313(18): 1841 - 1852. DOIL: 10.1001/ja-
ma.2015.2996.

von Renteln D, Inoue H, Minami H, et al. Peroral endoscopic
myotomy for the treatment of achalasia: a prospective single
center study[J]. Am J Gastroenterol, 2012, 107(3): 411 - 417.
DOI: 10.1038/ajg.2011.388.

AR, P2, XD, 4R 0N T LI ARG YT
TH A B I PR N S AP HERR )], AR T AL R B 2 ks,
2020, 37(8): 540 - 544. DOIL: 10.3760/cma. j. ¢n321463 -
20200507-00858.

Sharata AM, Dunst CM, Pescarus R, et al. Peroral endoscopic
myotomy (POEM) for esophageal primary motility disorders:
analysis of 100 consecutive patients[]J]. J Gastrointest Surg,
2015,19(1): 161 -170; discussion 170. DOI: 10.1007/s11605 -
014-2610-5.

0’ Neill OM, Johnston BT, Coleman HG. Achalasia: a review
of clinical diagnosis, epidemiology, treatment and outcomes[J].
World J Gastroenterol, 2013,19(35):5806-5812. DOI: 10.3748/
wjg.v19.135.5806.

Inoue H, Minami H, Kobayashi Y, et al. Peroral endoscopic
myotomy (POEM) for esophageal achalasia[J]. Endoscopy,
2010,42(4):265-271. DOI: 10.1055/5-0029-1244080.

Shiwaku H, Inoue H, Yamashita K, et al. Peroral endoscopic
myotomy for esophageal achalasia: outcomes of the first over
100 patients with short-term follow-up[J]. Surg Endosc, 2016,
30(11):4817-4826. DOI: 10.1007/500464-016-4813-1.
Ramchandani M, Nageshwar Reddy D, Darisetty S, et al. Per-
oral endoscopic myotomy for achalasia cardia: treatment analy-
sis and follow up of over 200 consecutive patients at a single
center[J]. Dig Endosc, 2016, 28(1): 19 - 26. DOI: 10.1111/
den.12495.

Yuan XL, Liu W, Ye LS, et al. Peroral endoscopic dual myoto-
my (dual POEM) for achalasia with severe esophageal dilata-
tion[J]. Endoscopy, 2018,50(7):E179-180. DOI: 10.1055/a-
0603-3099.

Fran M, A4k, Bh2ETE, &L E HOR2EME Pl BEBE L
WBE T ALEDIF R (POEM)YA I7 BT 1] 2% ik 2% iE 12 97 FL 3
(v1.2018) J1. " [ I JK P% 2%, 2018, 25(2): 318 - 321. DOI:
10.12025/j.issn.1008-6358.2018.20180331.

Stavropoulos SN, Modayil RJ, Friedel D, et al. The internation-
al per oral endoscopic myotomy survey (IPOEMS): a snapshot
of the global POEM experience[J]. Surg Endosc, 2013,27(9):
3322-3338. DOI: 10.1007/s00464-013-2913-8.

Familiari P, Greco S, Gigante G, et al. Gastroesophageal reflux
disease after peroral endoscopic myotomy: analysis of clinical,
procedural and functional factors, associated with gastroesoph-
ageal reflux disease and esophagitis[J]. Dig Endosc, 2016,
28(1):33-41. DOI: 10.1111/den.12511.

Werner YB, Costamagna G, Swanstrom LL, et al. Clinical re-
sponse to peroral endoscopic myotomy in patients with idio-
pathic achalasia at a minimum follow -up of 2 years[J]. Gut,

2016,65(6):899-906. DOI: 10.1136/gutjnl-2014-308649.



