Supplementary material

Supplementary Table 1 Detailed search strategy

Database ~ Search  Query Items
PubMed #1 ((“peroral”[All Fields] OR “perorally”[All Fields] OR “per-oral”[All Fields]) AND (“endoscope 1954
s”[All Fields] OR “endoscoped”[All Fields] OR “endoscopes”’[MeSH Terms] OR “endoscopes”[All
Fields] OR “endoscope”[All Fields] OR “endoscopical”[All Fields] OR “endoscopically”[All Fields]
OR “endoscopy”[MeSH Terms] OR “endoscopy”[All Fields] OR “endoscopic”[All Fields]) AND
(“myotomy”[MeSH Terms] OR “myotomy”[All Fields] OR “myotomies”[All Fields])) OR “POEM”[All
Fields]
#2 “esophageal achalasia”[MeSH Terms] OR (“esophageal”[All Fields] AND “achalasia”[All Fields]) OR 8677
“esophageal achalasia”[All Fields] OR “achalasia’[All Fields]
#3 “short”[All Fields] OR “shorts”[All Fields] OR “shorter”[All Fields] 983,747
#4 #1 AND #2 AND #3 170
#5 #4 NOT (“case reports”[Publication Type] OR “editorial”’[Publication Type] OR “guideline”[Publication 113
Type] OR “introductory journal article’[Publication Type] OR “meta analysis”[Publication Type] OR
“news”[Publication Type] OR “practice guideline”[Publication Type] OR “review”[Publication Type] OR
“systematic review” [Publication Type])
Embase #1 (peroral OR ‘per oral’) AND endoscopic AND (‘myotomy’/exp OR myotomy) OR poem 3792
#2 achalasia 13522
#3 short OR shorter 1927915
#4 #1 AND #2 AND #3 476
#5 #4 NOT (‘animal cell’/de OR ‘animal experiment’/de OR ‘animal model’/de OR ‘animal tissue’/de OR 340
‘case report’/de OR ‘clinical protocol’/de OR ‘diagnostic test accuracy study’/de OR ‘meta analysis’/de OR
‘methodology’/de OR ‘nonhuman’/de OR ‘practice guideline’/de OR ‘questionnaire’/de OR ‘systematic
review’/de OR ‘chapter’/it OR ‘editorial’/it OR ‘erratum’/it OR ‘note’/it OR ‘review’/it OR ‘short survey’/it)
#6 #5 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim) 254
‘Web of #1 (((((peroral OR per-oral) AND endoscopic AND myotomy) OR POEM) AND (achalasia)) AND (short OR 137
science shorter))
Refined by: [excluding] DOCUMENT TYPES: (REVIEW OR EDITORIAL MATERIAL OR LETTER)
Cochrane #1 (poem OR myotomy) AND achalasia AND (short OR shorter) 64




Supplementary Table 2 Summary of pooled effect estimates of preoperative, perioperative, and postoperative outcomes

Outcome Studies  Participants  Statistical method Estimate [95%CI] P-value P
Preoperative Eckardt score 4 401 MD (IV, Random, 95%CI) -0.03 [-0.67, 0.61] 0.92 73%
Preoperative basal LES pressure 3 330 MD (IV, Random, 95%CI) 0.75 [-1.05, 2.55] 0.41 0%
Preoperative 4sIRP 2 165 MD (IV, Random, 95%CI) 0.86 [-2.23, 3.95] 0.59 31%
Preoperative barium column diameter 3 275 MD (IV, Random, 95%CI) 0.33 [-0.03, 0.69] 0.08 0%
Operation time 5 474 MD (IV, Random, 95%CI) -15.01 [-20.34, -9.67] <0.001 63%
Length of hospital stay 3 275 MD (IV, Random, 95%CI) 0.25 [-0.14, 0.63] 0.21 37%
Perioperative complications 4 401 RR (MH, Random, 95%CI) 0.68 [0.26, 1.75] 0.42 63%
Clinical success 5 474 RR (MH, Random, 95%CI) 1.02 [0.97, 1.09] 0.40 0%
Postoperative Eckardt score 5 474 MD (IV, Random, 95%CI) 0.05 [-0.07, 0.16] 0.45 0%
Change in Eckardt score 4 401 MD (IV, Random, 95%CI) -0.02 [-0.60, 0.57] 0.95 63%
Postoperative basal LES pressure 4 403 MD (IV, Random, 95%CI) -1.00 [-3.93, 1.93] 0.50 85%
Postoperative 4sIRP 3 238 MD (IV, Random, 95%CI) -0.13 [-1.88, 1.61] 0.88 75%
Postoperative barium column diameter 2 165 MD (IV, Random, 95%CI) 0.09 [-0.37, 0.55] 0.71 31%
Reflux symptoms 4 403 RR (MH, Random, 95%CI) 0.94 [0.51, 1.74] 0.84 48%
Reflux esophagitis on endoscopy 4 401 RR (MH, Random, 95%CI) 0.61 [0.39, 0.98] 0.04 0%
Pathologic acid exposure on pH 2 165 RR (MH, Random, 95%CI) 0.58 [0.36, 0.94] 0.03 0%

monitoring

4sIRB, 4-sec integrated relaxation pressure; CI, confidence interval; GERD, gastroesophageal reflux disease; IV, inverse variance; LES, lower esophageal sphincter;
MH, Mantel-Haenszel; MD, mean difference; RR, risk ratio

Supplementary Table 3 Technical details of POEM in individual studies

Author, year Orientation ~ Depth of myotomy PPI use
[Suppl. Ref.] of myotomy
Inpatient Outpatient
Familiari, NR NR NR NR
2016 [1]
Gu, 2020 [2] Posterior Circular myotomy IV PPI Oral PPI
approach for 2 weeks
Huang, NR Circular myotomy NR Oral PPI
2020 [3] for 2 weeks
Li, 2019 [4] Variable Progressively increased from circular myotomy at the upper end of myotomy to IV PPI Oral PPI
full-thickness myotomy at the lower end for 4 weeks
Nabi, 2020 [5]  Anterior Circular myotomy in the upper part of myotomy and full-thickness myotomy NR NR
approach from 2-3 cm above the gastroesophageal junction until the lower end

1V, intravenous; NR, not reported; POEM, peroral endoscopic myotomy; PPI, proton pump inhibitor



Supplementary Table 4 Specific perioperative complications that occurred in individual studies

Author, year [Suppl. Ref] Complication Short myotomy Standard myotomy
Familiari, 2016 [1] NR NR NR
Gu, 2020 [2] Mucosal injury 0 1
Huang, 2020 [3] Mucosal perforation 0 1
Major bleeding 2 3
Pneumothorax 1 2
Li, 2019 [4] Mucosal injury 4 5
Pneumothorax 0 1
Pneumoperitoneum 2 3
Pneumomediastinum 0 1
Subcutaneous emphysema 0 14
Nabi, 2020 [5] Mucosal injury requiring clipping 1 1
Minor bleeding 12 17
Subcutaneous emphysema 4 4
Capnoperitoneum requiring decompression 3 3
Retroperitoneal CO, 4 2

NR, not reported

Supplementary Table 5 Grades of reflux esophagitis in individual
studies based on the LA classification of esophagitis

Author, year LA grade  Total Short Standard
[Suppl. Ref.] myotomy  myotomy
Familiari, 2016 [1] NR NR NR NR
Gu, 2020 [2] Aand B 10 NR NR

C 1 NR NR
Huang, 2020 (3] A 5 1 4

B 2 2
Li, 2019 [4] NR NR NR NR
Nabi, 2020 [5] A 13 5 8

B 14 5 9

@ 1 0 1

LA, Los Angeles; NR, not reported



Short myotomy  Standard myotomy Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Gu 2020 756 156 46 7.12 1.68 48 25.2% 0.44 [-0.22, 1.10] T

Huang 2020 71 16 36 7.5 1.9 74 24.7% -0.40 [-1.08, 0.28] —

Li 2019 7.92.008 63 7.3 2.008 63 24.2% 0.60 [-0.10, 1.30] T

Nabi 2020 6.02 1.33 34 675 1.32 37 259% -0.73[-1.35,-0.11] —

Total (95% Cl) 179 222 100.0%  -0.03 [-0.67, 0.61] ?

Heterogeneity: Tau?= 0.31; Chi?= 11.13, df = 3 (P = 0.01); I>= 73% + t t + +

Test for overall effect: Z = 0.10 (P = 0.92) -4 2 0 2 4

Short myotomy  Standard myotomy Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Gu 2020 335 5 46 324 53 48 746%  1.10[-0.98, 3.18] —TH—

Huang 2020 41.8 14.3 36 3938 13.7 74 10.3% 2.00[-3.62, 7.62]

Li 2019 27.813.2442 63 296 13.2442 63 151% -1.80[-6.43, 2.83] -

Total (95% CI) 145 185 100.0% 0.75 [-1.05, 2.55] ?

Heterogeneity: Tau?= 0.00; Chi?= 1.47, df = 2 (P = 0.48); I>= 0% 16 E‘) 5 5‘ 16

Test for overall effect: Z = 0.82 (P = 0.41) Favours short myotomy Favours standard myotomy
Short myotomy  Standard myotomy Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Gu 2020 232 48 46 215 46 38 77.8% 1.70 [-0.20, 3.60] ——

Nabi 2020 26.4 13.93 34 285 11.01 37 22.2% -2.10 [-7.97, 3.77]

Total (95% Cl) 80 85 100.0% 0.86 [-2.23, 3.95] ,’

Heterogeneity: Tau?= 2.26; Chi?= 1.45, df = 1 (P = 0.23); I>= 31% 1(5) _53 0 5‘ 16

Test for overall effect: Z = 0.54 (P = 0.59
( ) Favours short myotomy Favours standard myotomy

Short myotomy Standard myotomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gu 2020 5.9 1 46 56 08 48 97.8% 0.30 [-0.07, 0.67] B
Huang 2020 791 264 36 816 437 74 0.1% -2.50[-15.67,10.67] ¢ ?
Li 2019 1299 54 34 1121 536 37 21% 1.78 [-0.73, 4.29] *
Total (95% Cl) 116 159 100.0% 0.33 [-0.03, 0.69] —~= I
Heterogeneity: Tau2= 0.00; Chi’= 1.49, df = 2 (P = 0.47); I’= 0% 1= 0=5 h 0 5 15

Test for overall effect: Z=1.78 (P = 0.08)

Favours short myotomy Favours standard myotomy

Supplementary Figure 1 Forest plots comparing short myotomy and standard myotomy regarding preoperative characteristics. (A) Preoperative
Eckardt score. (B) Preoperative basal lower esophageal sphincter pressure. (C) Pre-operative 4-sec integrated relaxation pressure. (D) Preoperative
barium column diameter

CI, confidence interval

Short myotomy Standard myotomy Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Huang 2020 1 36 2 74 25.9% 1.03[0.10, 10.96]
Li 2019 2 63 19 63  34.4% 0.11[0.03, 0.43] —_—
Nabi 2020 " 34 9 37 39.7% 1.33[0.63, 2.81] —r—
Total (95% Cl) 133 174 100.0% 0.52 [0.07, 3.61] ——eaEEEee——
Total events 14 30
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Supplementary Figure 2 Forest plot comparing short myotomy and standard myotomy regarding perioperative gas-related complications
CI, confidence interval



Short myotomy Standard myotomy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.17.1 Abstract
Familiari 2016 26 35 23 38  32% 1.23[0.89, 1.69]
Subtotal (95% CI) 35 38 3.2% 1.23 [0.89, 1.69] e ——
Total events 26 23
Heterogeneity: Not applicable
Test for overall effect: Z=1.25 (P =0.21)
1.17.2 Publication
Gu 2020 44 46 45 48 36.5% 1.02[0.93, 1.12] —-—
Huang 2020 34 36 68 74 30.7% 1.03[0.93, 1.14] T
Li 2019 56 63 55 63 20.2% 1.02[0.90, 1.16] e —
Nabi 2020 29 34 32 37 9.3% 0.99[0.82, 1.19] ]
Subtotal (95% CI) 179 222 96.8% 1.02 [0.96, 1.08] i
Total events 163 200
Heterogeneity: Tau? = 0.00, Chi? = 0.15, df = 3 (P = 0.98), I>= 0%
Test for overall effect: Z = 0.62 (P = 0.53)
Total (95% Cl) 214 260 100.0% 1.02 [0.97, 1.09] ?
Total events 189 223
Heterogeneity: Tau? = 0.00, Chi? = 0.60, df =4 (P = 0.81), I>= 0% t + t + +
0.7 0.85 1 1.2 1.5

Test for overall effect: Z = 0.84 (P = 0.40)
Test for subgroup differences: Chi? = 1.24, df = 1 (P = 0.27), I>= 19.3%

Short myotomy  Standard myotomy

Risk Ratio

Weight M-H, Random, 95% CI

Favours standard myotomy Favours short myotomy

Risk Ratio
M-H, Random, 95% CI

Study or Subgroup Events Total Events Total

1.18.1 Randomized controlled trial

Familiari 2016 26 35 23 38 3.2%
Gu 2020 44 46 45 48 36.5%
Nabi 2020 29 34 32 37 9.3%
Subtotal (95% ClI) 115 123 49.1%
Total events 99 100

Heterogeneity: Tau? = 0.00, Chi? = 1.86, df = 2 (P = 0.39), I>= 0%

Test for overall effect: Z = 0.617 (P = 0.54)

1.18.2 Retrospective cohort

Huang 2020 34 36 68 74 30.7%
Li 2019 56 63 55 63 20.2%
Subtotal (95% ClI) 99 137 50.9%
Total events 90 123

Heterogeneity: Tau? = 0.00, Chi2 = 0.01, df = 1 (P = 0.91), I>= 0%
Test for overall effect: Z = 0.57 (P = 0.57)

Total (95% CI) 214 260 100.0%
Total events 189 223

Heterogeneity: Tau? = 0.00, Chi2 = 1.60, df = 4 (P = 0.81), I1>= 0%

Test for overall effect: Z = 0.84 (P = 0.40)

Test for subgroup differences: Chi? = 1.00, df = 1 (P = 0.97), 1= 0%

1.23[0.89, 1.69]
1.02[0.93, 1.12]
1.99 [0.82, 1.19]
1.03 [0.94, 1.11]

1.03[0.93, 1.14]
1.02[0.90, 1.16]
1.02 [0.94, 1.11]

1.02 [0.97, 1.09]

r
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0.85 1 1.2 15

Favours standard myotomy Favours short myotomy

Supplementary Figure 3 Subgroup analysis comparing short myotomy and standard myotomy regarding clinical success rate based on (A)
publication status and (B) study design
CI, confidence interval

Short myotomy Standard myotomy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.19.1 Circular
Gu 2020 4 46 7 48 16.1% 0.60 [0.19, 1.90] e
Huang 2020 1 36 6 74 5.0% 0.34 [0.04, 2.74]
Subtotal (95% Cl) 82 122 21.2% 0.52 [0.19, 1.44] —~esEifiBe—
Total events 5 13
Heterogeneity: Tau? = 0.00, Chi? = 0.21, df = 1 (P = 0.72), I>= 0%
Test for overall effect: Z = 1.25 (P =0.21)
1.19.2 Circular-Full thickness
Li 2019 6 63 8 63 21.8% 0.75[0.28, 2.04] —— .
Nabi 2020 10 34 18 37 57.1% 0.60 [0.33, 1.12] —i—
Subtotal (95% CI) 97 100 78.8% 0.64 [0.38, 1.08] <>
Total events 16 26
Heterogeneity: Tau? = 0.00, Chi? = 0.13, df = 1 (P = 0.72), I>= 0%
Test for overall effect: Z=1.66 (P = 0.10)
Total (95% Cl) 179 222 100.0% 0.61 [0.39, 0.98] <>
Total events 21 39
Heterogeneity: Tau? = 0.00, Chi” = 0.46, df = 3 (P = 0.93), I’= 0% l t t i
Test fo?overzzlll effect: Z=2.05 (P = 0.04) ( ) 0.01 01 ! 10 100
Test for subgroup differences: Chi? = 0.12, df = 1 (P = 0.72), 2= 0% Favours short myotomy  Favours standard myotomy

Supplementary Figure 4 Subgroup analysis comparing short myotomy and standard myotomy regarding reflux esophagitis based on depth of myotomy
CI, confidence interval



Bias arising from the randomization process
Bias due to missing outcome data
Bias in selection of the reported result

. . . Bias due to deviations from the intended interventions

@ Low risk of bias
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Supplementary Figure 5 Quality assessment of the included studies using (A) revised Cochrane risk of bias tool for randomized controlled trials
and (B) Newcastle-Ottawa scale for cohort studies
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Supplementary Figure 6 Funnel plot showing publication bias analysis for clinical success rate
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