Literature search queries

Upper airway surgery
Primary:

(sleep apnea syndromes [Majr] or "sleep disordered breathing" or (sleep [Majr] or apnea [Majr])) and (uvulo® or
palato® or pharyngo* or tracheo™ or septo* or genio* or gloss* or naso™ or epiglot* or tonsil* or maxillo* or mandibulo*
or turbin* or lingual* or hyo* or *surg or *mandibular or maxillary or mandibular or nasal or turbinate or septum or
"nasal valve" or polyp or ethmoid or sphenoid or alar or lingual or tongue or tonsil or palate or pharynx) and (surg* or
orthognathic or ESP or multilevel or septoplasty or "turbinate reduction" or "nasal obstruction" or "nasal polypectomy"
or sinus or rhinoplasty) Limits: English language, human subjects, adults

Secondary:

("obstructive sleep apnea") and ("hypoglossal nerve stimulation" or "airway stimulation" or "upper airway stimulation")
Limits: English language, human subjects, adults

Bariatric Surgery

(sleep apnea syndromes[Majr] OR "sleep disordered breathing" OR sleep[Majr] OR apnea[Majr]) and ("bariatric
surgery" OR "metabolic surgery" OR "stomach stapling" OR "gastric bypass" OR "sleeve gastrectomy" OR lagb OR
Irygb OR "gastric banding" OR "vertical banded gastroplasty" OR "duodenal switch" OR "biliopancreatic diversion”
OR "weight loss surgery" OR LSG OR "obesity surgery" OR Roux*) Limits: English language, human subjects, adults

Inclusion/exclusion criteria

Inclusion criteria

Publication date (i.e., 1970 — present), appropriate control (no surgery or best medical care), outcome data present,
surgical procedures including palatal modifications, base of tongue reduction, skeletal modifications, tracheostomy,

hypoglossal nerve stimulation (HNS), nasal surgeries, relevant outcomes reported, RCTs with 230 participants, and
observational studies with 210 participants, patients >18 years of age, study length 23 months after surgery (except
for HNS) but data reported within 1 year for PICOs 1, 3, 4 and data present in a format suitable for meta-analysis

Exclusion criteria

Publication type (i.e., book and book chapters, conference abstracts, dissertations, editorials, letters to the editor,
method papers, and guidelines), animal studies, participants <18 years of age, sample size <10 participants, not

related to sleep apnea or sleep disordered breathing, study does not address any PICO question, laser-assisted

uvulopalatopharyngoplasty procedure.



Box 1. Abbreviations

AHI - apnea-hypopnea index

BMI - body mass index

BP - blood pressure

CPAP - continuous positive airway pressure

DBP - diastolic blood pressure

ESS - Epworth Sleepiness Scale

FOSQ - Functional Outcomes of Sleep Questionnaire
ODI - oxygen desaturation index

PAP -positive airway pressure

PICO - patient, intervention, comparator, outcome
PSQI - Pittsburgh Sleep Quality Index

QOL - quality of life

RDI - respiratory disturbance index

SBP - systolic blood pressure

OR - operating room

LSAT - lowest oxygen saturation

SAQLI - sleep apnea quality of life index

SBP - systolic blood pressure

SF-36 PCS - Short Form 36 Physical Component Score
SF-36 MCS - Short Form 36 Mental Component Score
SF-36 VS — Short Form 36 Vitality Score

Surgical treatment of OSA in adults who were intolerant or unaccepting of PAP or
other conservative treatment prior to surgery (PICO 1)

Figure S1. OR-based surgery vs. control (ESS) [RCTs]

Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.2.1 Soft tissue procedures
Erowaldh 2016 6.8 3.9 32 125 349 33 3/E%  -570[-7.60,-3.80] ——
Mackay 2020 -T2 3B A0 -D5 349 49 43.0% -6F0[8.22 -518] ——
Sommer 2016 .2 2.9 20 96 52 15 21.4% -3.40[-6.32 -0.48] —
Subtotal (95% CI) 102 97 100.0% -5.64 [-7.27, -4.00] £
Heterogeneity: Tau®=1.02; Chi*= 3.92, df= 2 {(F=014), F= 45%
Testfor overall effect Z=6.76 (P = 0.00001)
Total {(95% CI) 102 97 100.0% -5.64 [-7.27, -4.00] -l
Heterogeneity: Tau?=1.02; Chif= 3.92, df=2 (P=0.14); F= 49% _150 55 5 % 150
Testfor overall effect £=6.76 (F = 0.00001) Favors surgery Favers control

Testfor subgroup differences: Mot applicable



Figure S2. OR-based surgery pretreatment vs. posttreatment (ESS)
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Heterogeneity, Tau®=1.74; Chi®=92.73, df= 25 (P = 0.00001); F=73%

Test for averall effect: Z=14.35 (P = 0.00001)
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Test for overall efrec.t: f=1548 (F'.= 0.00001) -20 Favars postireatment Favars pretreatment =0
Test for subaroup differences: Chi*= 21 64 df= 2 (P = 0.0001%. F=90.8%
Figure S3. OR-based surgery vs. control (QOL, FOSQ) [RCT]
Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 8D Total IV, Random, 95% Cl IV, Random, 95% CI
2.6.1 Soft tissue procedures
Mackay 2020 36 2.3 an 01 24 44 360255 4.49] —+
f } 1 )
-10 -5 a 4 10
Favors control  Favors surgery
Figure S4. OR-based surgery pretreatment vs. posttreatment (QOL, FOSQ)
Postireatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.6.1 Soft tissue procedures
Kezirian 2010 175 27 30 146 34 30 81% 2.90[1.43, 4.37]
Wieaver 2011 175 25 34 143 34 34 B5% 3.20[1.78, 4.62] —
Subtotal (95% Cl) 64 64 16.6% 3.06 [2.03, 4.08] <
Heterogeneity: Tau*=0.00; Chi*=0.08, df=1{P=077), F=0%
Test for overall effect: Z= 586 (F = 0.000013
1.6.2 Skeletal procedures
Boyd 2015 173 24 30 126 36 30 77% 4.70[3.14, B.25] —_—
Lye 2008 189 11 15 144 26 15  8.4% 450 [3.07, 5.93] —
Tsui 2020 184 15 18 138 11 18 131% 4.60[3.74, 5.46] ——
Subtotal (95% CI) 63 63 20.2% 4,60 [3.93, 5.26] &
Heterogeneity: Tau®= 0.00; Chi®= 0.03, df= 2 (P =098); F= 0%
Test for averall effect: Z=13.55 (P < 0.00001)
1.6.3 Upper airway stimulation
Eastwood 2011 167 22 19 144 2021 93% 2.30[0.99, 3.61] —_—
Eastwood 2020 17.2 3022 153 33 22 B1% 1.90[0.04, 3.76] —
Hasselbacher 2018 17.5 3 56 137 36 56 99% 3.80[2.57,5.03] —
Steffen 2018 (L Feh) 17.5 3 56 137 36 B0 100% 3.80 [2.60, 5.00] —
Strallo 2014 173 29 124 143 32 126 140% 3.00[2.24, 3.76] ——
Van de Heyning 2012 02 34 28 178 4T 28 49% 2.40[0.24, 4.55] —_—
Subtotal (95% CI) 305 33 54.2% 3.04 [2.48, 3.60] L 3
Heterogeneity: Tau®= 0.08; Chi®= 6.02, df= & (P =030}, F=17%
Test for averall effect Z= 1063 (P < 0.00001)
Total (95% Cl) 432 440 100.0% 3.47 [2.92, 4.03] L 3
Heterogeneity: Tau®= 0.42; Chi®= 2050, df=10(P = 0.02); F=51% _150 55 1 é 150

Testfor overall effect: £=12.24 (P = 0.00001)

Testfor subaroup differences: Chif=13.53, df= 2 (F=0.001), F=852%

Favors pretreatment Favors posttreatment



Figure S5. OR-based surgery pretreatment vs. posttreatment (QOL, SAQLI)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.46.1 Upper airway stimulation
Eastwood 2011 49 1.3 149 3.2 1 21 297% 1.70[0.98, 2.4 e
Friedman 2016 47 1.2 43 43 1 43 36.3% 0.40 [-0.07, 0.87] T
Subtotal (95% Cl) 62 64 66.0% 1.02 [-0.25, 2.29] e

Heterogeneity: Tau®= 0.745; Chi*=8.74, df=1 (F=0.003);, F=89%
Testfor overall effect Z=1.57 (F=012)

1.46.2 Skeletal procedures

Tsui 2020 52 0a 18 42 04 18 340% 1.00[0.44, 1.56] —
Subtotal (95% Cl) 18 18 34.0% 1.00 [0.44, 1.56] ot
Heterogeneity: Mot applicable

Testfor overall effect; £= 3.52 (F = 0.0004)

Total (95% CI) 80 82 100.0% 0.99 [0.28, 1.70] el
Heterogeneity: Tau®= 0.30; Chif=9.14, di= 2 (P = 0.01); F= 78% 52 51 7 ,i é
Test for overall effect 7= 2.74 (P = 0.00&) Favors pretreatment Favors postireatment

Testfor subgroup differences: Chif=0.00, df=1 (P=088), F=0%

Figure S6. OR-based surgery vs. control (QOL, SF-36 PCS) [RCT]

Surgery Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total IV, Random, 95% Cl IV, Random, 95% CI
2.11.1 Soft tissue procedures
Browaldh 2016 812 88 I 483 41 il 290 [-1.568, 7.36) I L —
-10 -5 0 5 10

Favors control  Favors surgery

Figure S7. OR-based surgery pretreatment vs. posttreatment (QOL, SF-36 PCS)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.5.1 Soft tissue procedures
Li 2004 a8 55 B4.2 2441 55 361%  1080([2.21,19.39] —
Subtotal (95% Cl) 55 55 36.1% 10.80[2.21,19.39] —l—

Heterogeneity: Mot applicable
Testfor overall effect Z= 2 46 (F=0.01)

1.5.2 Skeletal procedures

Tsui 2020 509 59 18 472 77 18 G3IO9% 370078 8148 ——

Subtotal (95% Cl) 18 18 63.9% 3.70 [-0.78, 8.18] .

Heterogeneity: Mot applicable

Testfor overall effect Z=1.62 (F=0.11)

Total (95% CI) 73 73 100.0% 6.27 [-0.42,12.95] eeni———

Heterogeneity: Tau?=12.99; Chi*= 2.06, df=1 (P = 0.15); F=52% _250 _150 1 150 250

Testfor averall effec.t: Z=1.84 (P:_ 0.07) Favors pretreatment Favors postreatment

Testfor subgroup differences: Chif= 206, df=1 (P=015),F=515%

Figure S8. OR-based surgery vs. control (QOL, SF-36 MCS) [RCT]
Surgery Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean 5D Total IV, Random, 95% Cl IV, Random, 95% Cl

2.12.1 Soft tissue procedures

BErowaldh 2016 481 487 3427 1158 K} 5401[0.10,10.70] L
-0 -5 0 5 10

Favors contral  Favors surgery



Figure S9. OR-based surgery pretreatment vs. posttreatment (QOL, SF-36 MCS)

Posttreatment Pretreatment Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

1.44.1 Soft tissue procedures
Li 2004 Ta4Y 204 55 BO2  2a 55 468%  1870[FA7, 24.23] —a—
Subtotal (95% Cl) 55 55 46.8% 1570[7.17,24.23] ~af
Heterogeneity: Mot applicahle
Testfor overall effect: 2= 3.61 (P = 0.0003)
1.44.2 Skeletal procedures
Tsui 2020 478 104 18 438 g 18 83.2% 4.00[-2.2510.29] i
Subtotal {95% Cl) 18 18 53.2% 4.00[-2.25,10.25] .
Heterogeneity: Mot applicahle
Testfor overall effect 2= 126 (P =0.21)
Total {95% CI) 73 73 100.0% 9.48 [-1.97, 20.92] e
ity == SChir= = = CR= t } } }
?et?:’ogenemrl.lT?ru t—gﬁilDEEChFl' _—04.1?;, df=1{P=003; P=74% 20 25 b 75 a0
esLioroverall 8 BC_' =182¢ T ) Favors pretreatment Favors posttreatment
Testfor subaroup differences: Chi*f=4.71,df=1 (P=003), F=78.8%
Figure $10. OR-based surgery vs. control (QOL, SF-36 VS) [RCT]

Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% Cl
2.13.1 Soft tissue procedures
Browaldh 2016 428 2473 32 B39 23 32 -2110[F32.649, -9.51] —

} f } t
a0 -25 I 25 an
Favors control  Favors surgery
Figure S11. OR-based surgery pretreatment vs. posttreatment (QOL, SF-36 VS)
Posttreatment Pretreatment Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.45.1 Soft tissue procedures
Li 2004 Gg.2 14.8 55 544 1549 55 B2V%  13.80([F.8519.72 -
Subtotal (95% Cl) 55 55 82.7% 13.80[7.88,19.72] -
Heterogeneity: Mot applicahle
Testfor overall effect: Z=4.57 (P = 0.00001)
1.45.2 Skeletal procedures
Tsui 2020 BE.7 201 18 4584 1496 18 17.3%  17.30([4.33, 30.27] —
Subtotal (95% Cl) 18 18  17.3% 17.30[4.33, 30.27] i
Heterogeneity: Mot applicable
Testfor overall effect: 2= 2.61 ({F = 0.009)
Total (95% CI) 73 73 100.0% 14.40[9.02,19.79] <
Heterogeneity Tau?= 0.00; Chi*=0.23, df=1 (P=0.63); F= 0% + 5 5 -+ P

Testfor overall effect: 2= 524 (P = 0.00001)
Test for subgroup differences: Chif=0.23, df=1 {P=063), F=0%

Favors pretreatment Favors posttreatment



Figure S12. OR-based surgery pretreatment vs. posttreatment (QOL, PSQI)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.8.1 Soft tissue procedures
Kim 2013 (EAD) 92 28 7o 63 24 70 B05%  -1.10[-1.94,-0.26] ——
Park 2018 549 27 29 81 386 29 161% -2.20[-3.84,-0.456] e
Himo 2016 6.2 34 30 73T 30 13.4%  -1.40[-3.30,0.30] -1
Subtotal (95% Cl) 129 129 90.0% -1.36 [-2.05, -0.66] -
Heterogeneity: Tau®= 0.00; Chi*=1.40,df= 2 {F=0.50), F=0%
Test for overall effect: Z= 3.84 (P = 0.0001)
1.8.2 Upper Airway Stimulation
Eastwood 2011 g7 39 19 101 26 21 100%  -1.40[-3.48, 0.68] e
Subtotal (95% Cl) 19 21 10.0%  -1.40[-3.48, 0.68] —~oef——
Heterogeneity: Mot applicable
Testfor overall effect Z=1.32(F =019
Total (95% CI) 148 150 100.0% -1.36 [-2.02, -0.70] -
Heterogeneity: Tau®= 0.00; Chi*=1.40, df=3{FP =071}, F=0% ; f

Testfor overall effect: 2= 4. .06 (F = 0.0001)

Test for subgroup differences: Chi=0.00, df=1 (P =047}, F=0%

Figure S13. OR-based surgery vs. control (Snoring, VAS) [RCT]

Surgery
Study or Subgroup

Mean SD Total

Control
Mean SD Total

Mean Difference
IV, Random, 95% CIl

4 -2 0

2
Favors postireatment Favors pretreatment

Mean Difference
IV, Random, 95% CI

4
n

2.7.1 Soft tissue procedures
Sommer 2016 1.5 1.8

14

52 245 14

-390 [-5.30,-2.10]

. —

10 5 0 &
Favors surgery Favors control
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Figure S14. OR-based surgery pretreatment vs. posttreatment (Snoring, VAS)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% Cl
1.9.1 Soft tissue procedures
Adzreil 2017 29 16 Kl 7.3 1 il 2.8% -4.40[-5.06,-3.74] -
Askar 2018 (CO) 24 09 22 88 16 22 28% -640[717,-5.63] -
Askar 2018 (SB) 18 12 26 T8 13 26 28% -6.00[6.68,-5.32] -
Babademez 2018 (ILO) 2 049 34 11T 34 28% -5.10[5.75,-4.49] -
Binar 2017 (JLO) 23 16 29 88 1.4 28 28% -6.60[-7.40,-5.80] I
Cho 2014 4 11 23 84 16 23 28% -440[5.19,-3.61] -
Choi 2011 (AOHNS) 27 18 41 58 048 41 28% -310[-3.70,-2.50] -
El-Ahl 2016 21 14 24 82 1.4 24 28% -B.10[6.89,-5.31] -
El-Arvwar 2018 22 0B 40 36 04 40 29% -1.40[1.64,-1.16] -
Elbagsiouny 2015 23 27 28 8.6 3T 28 24%  -6.30[-8.00,-4.60] —
Friedman 2003 21 22 143 7B 11 143 28% -550[-540,-510] -
Friedman 2004 221 140 TY 04 140  28% -570[-6.05,-5.35] -
Friedman 2007 0s 1.3 kil 95 1.4 kil 28% -9.00[-9.70,-8.30] -
Gunawardena 2013 23 3 27 71241 27 26% -4.80[6.21,-3.39] —
Hobsaon 2012 0o o8 27 g 06 27 289% -B.00[-8.38,-7.62] -
Huang 2008 24 13 a0 7h 2 50  2.8% -5.10[5.76,-4.44] -
Kim 2013 36 24 42 T8 24 92 28% -4.30[5.01,-3.59] -
Lee 2018 4.2 3 10 g4 049 10 23% -4.20[6.14,-2.26]
Li 2015 26 1.8 a2 s 14 32 28% -4.90[5.81,-3.99] s
Lizo18 21 19 25 ar 11 25 28% -6.60[7.46,-5.74] I
Lin 2010 29 16 43 84 1.6 43 28% -5.890[6.18,-4.82] -
Lin 2013 43 19 27 a6 1.2 27 28% -4.40[5.725,-3.59] i
Lin 2014 33 2 35 98 07 35  2.8% -6.60[7.30,-5.90] -
Lin 2017 s 18 47 94 1.4 47 28% -5.50[6.19,-4.81] -
MNeruntarat 2011 24 18 23 86 14 83  28% -6.20[6.71,-5.69] -
Ornur 2005 3 24 22 8y 148 22 26% -5.70[6.95,-4.45] —_—
Pang 2016 2 13 73 88 12 73 249% -6.80[7.21,-6.39] -
Pang 2018 23 08 M2 TYo08 112 28% -540[562,-518] -
Salapatas 2016 4 21 456 88 08 556 28% -4.80[-4.48 -461] -
Toh 2014 24 1.8 20 95 0.6 20 28% -T.10[7.93,-8.27] -
Wang 2013 321 36 7323 36 27%  -4.30[5.32,-3.28] i
Weaver 2011 1.8 22 35 53 32 35 26% -3.80[4.79,-2.21] —
Yi2009 1.3 09 34 3 12 34 29%  -1.F0[F2.20,-1.200 -
¥i2011 1.8 11 26 24 16 26 28%  -0.60[1.35 019] ]
Yuksel 2018 22 24 63 62 22 63 28% -4.00[4.80,-3.200 -
Subtotal (95% CI) 2087 2087 97.2% -5.15[-5.79,-4.50] <
Heterogeneity: Tau® = 3.60; Chi*= 1813.96, df= 34 (P = 0.00001); F= 98%
Test for overall effect: Z= 1567 (P = 0.00001)
1.9.2 Skeletal procedures
Liu 2012 1.4 089 11 34 0.8 11 28% -8.00[-8.71,-7.29] -
Subtotal (95% CI) 11 1 2.8% -8.00[-8.71,-7.29] L 2
Heterogeneity: Mot applicable
Testfor averall effect: Z=22.03 (P = 0.00001)
Total (95% Cl) 2098 2098 100.0% -5.23 [-5.87,-4.58] &»
Heterogeneity: Tau® = 3.68; Chi®= 1887 .48, df= 35 (P = 0.00001); F= 95% _150 55 b % 150

Test for averall effect: Z=15.96 (F = 0.00001}
Test for subaroup differences: Chi*= 34.00, df=1 (P < 0.00001), F=497.1%

Figure S15. OR-based surgery vs. control (Mean SBP, mmHg) [RCT]

Favors posttreatment Favors pretreatment

Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% CI
2.14.1 Soft tissue procedures
Mackay 2020 1.8 124 a0 -1.3 116 49  -0.20 [4.93, 4.53] R
} } } f
-10 -5 a 4 10

Favors surgery Favors control



Figure S16. OR-based surgery pretreatment vs. posttreatment (Mean SBP, mmHg)

Posttreatment
Study or Subgroup Mean  SD Total

Mean Difference
IV, Random, 95% CI

1.16.1 Soft tissue procedures
de Paula Soares 2014 121.5 108 18

Huang 2016 1308 114 40
Kinoshita 2006 131 10 14
Lee 20049 (OHMS) 1248 7.3 30
Lee 2011 (OHNE) 128 16 30
Pang 2018 122 1258 M2

Peng 2016 124.8 11 52
Rotenberg 2014 1345 39 22
Subtotal (95% CI) 319

146 183 112

Pretreatment Mean Difference
Mean  SD Total Weight IV, Random, 95% CI
126.3 103 18 96% -4.80 [11.89, 2.09]
1329 141 40 101% -2.10 [-7.82, 3.62]

133 142 15 87% -2.00 F10.79, 6.79]
1256 8.2 300 108% -0.80 [-4.73, 3.13]

127 13 30 9.4% 1.00 [-6.38, 8.38]

10.9% -24.00[-27.66,-20.34]

135.4 1445 52 10.4% -10.60[15.55,-5.65]
1432 43 22 11.2% -8.70[11.13,-6.27]
319 81.1%  -6.79[-12.95, -0.63]

Heterogeneity: Tau®= ¥0.75; Chi®= 98.26, df= 7 (P = 0.00001); = 93%

Testfor overall effect Z= 216 (F = 0.03)

1.16.2 Skeletal procedures

Makowey 2017 1262 115 20 1341 1499 20 81% -7.90 [F17.97,2.17)]
Subtotal {95% CI) 20 20 8.1% -7.80 [17.97,2.17]
Heterogeneity: Mot applicable

Testfor overall effect Z=154 (P=012)

1.16.3 Upper airway stimulation

Walia 2019 128 202 201 130 199 201 108% -1.00 [-4.92, 2.82]
Subtotal (95% CI) 201 201 10.8% -1.00 [-4.92, 2.92]
Heterogeneity: Mot applicable

Testfor averall effect Z=0.50(F =0.62)

Total (95% CI) 540 540 100.0%  -6.28 [-11.61, -0.94]

Heterogeneity: Tau®= 64.62; Chi®=112.41, df= 9(P = 0.00001); F= 92%

Testfor averall effect Z=2.31 (P=0.02)

Testfar subaroup differences: Chi*= 3.35, df= 2 (P=019), F=40.3%

Figure S17. OR-based surgery vs. control (Mean DBP, mmHg) [RCT]

Surgery
Study or Subgroup

Mean SD Total

Mean Difference
IV, Random, 95% Cl

Control
Mean SD Total

’++ e

_;

<>

-50 .25 0 5

Favors postreatment Favors pretreatment

Mean Difference
IV, Random, 95% CI

50

2.15.1 Soft tissue procedures
Mackay 2020 -1.3 81

09 77 49 -040[351,2.71]

-4 -2 0 2 4

Favors surgery Favors control



Figure S18. OR-based surgery pretreatment vs. posttreatment (Mean DBP, mmHg)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.17.1 Soft tissue procedures
de Paula Soares 2014 783 TE 18 ®#1.2 64 18 11.3% -2.90 [-7.49,1.69] -
Huang 2016 848 118 40 854 112 40 11.1% -0.60 [-5.64, 4.44] .
Kinoshita 2006 835 112 15 816 145 15  87% 1.90 [[7.78, 11.58] e
Lee 2009 (OHNS) 716 64 30 733 66 30 11.9% -0.70 [-3.99, 2.58] T
Lee 2011 (OHNS) 85 12 30 a1 11 30 10.8% 4.00[-1.83,9.83] I
Pang 2018 TE 78 M2 a1 102 12 121% -15.00[17.38,-12.62] —
Peng 2016 824 10 52 .3 141 52 11.3% -8.90 [-13.60, -4.20] —
Subtotal (95% CI) 297 297  T7.2% -3.49 [-9.60, 2.62] o
Heterogeneity: Tau®= 60.75; Chi®= 8437, df= 6 (P = 0.00001); IF= 93%
Testfor overall effect Z=1.12 (P = 0.26)
1.17.2 Skeletal procedures
Makowey 2017 73489 45 20 754 106 20 10.5% -1.80 [7.74, 4.74] D
Subtotal (95% CI) 20 20 10.5% 1.50 [-7.74, 4.74] i
Heterogeneity: Mot applicable
Testfor overall effect Z=0.47 (P = 0.64)
1.17.3 Upper airway stimulation
Walia 2019 TBT 35 21 T3 123 201 12.3% 1.40 [-0.37,3.17] e
Subtotal {95% CI) 201 201 12.3% 1.40 [-0.37, 3.17] »
Heterogeneity: Mot applicable
Testfor overall effect Z2=1585(P=012)
Total (95% CI) 518 518 100.0% -2.69 [-7.87, 2.48] -q-
Heterogeneity: Tau®= 56.03; Chi®=136.50, df= 8 (P = 0.00001); F= 94% -ZED _150 5 150 250

Testfor overall effect £2=1.02 (P =031}

Testfor subgroup differences: Chi*= 2.85, df=2 (P=0.24), F=29.9%

Figure S19. OR-based surgery vs. control (AHI) [RCT]

Favors posttreatment Favors pretreatment

Surgery Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
2.1.1 Soft tissue procedures
Erowaldh 2013 211 167 32 4688 2218 33 3% -2470[-35.39,-16.01] ——
Mackay 2020 -274 231 a0 -9.8 2349 489  35T7%  -17B0[26.86 -3.34] ——
Sommer 2016 -184 174 18 -F2 14 16 302%  -11.20[22.089, -0.31] ——
Subtotal {95% CI) 100 98 100.0% -18.44 [-26.41, -10.46] L
Heterogeneity: Taw®*= 2407, Chi*=3.88,df =2 (P=014), F= 48%
Test for overall effect: 2= 4.53 (F = 0.00001)
Total (95% CI) 100 98 100.0% -18.44[-26.41, -10.46] S

i 2 — - 2 - - — SR - J 1 1 1
Heterogeneity: Tau®= 2407, ChifF=3.88,df =2 (P=014), F= 48% —E:D —2'5 b 2|5 SID

Test for owerall effect 2= 4.53 (P = 0.0000

Testfor subagroup differences: Mot applicable

Figure S20. OR-based surgery pretreatment vs. posttreatment (AHI)

]

Favors surgery  Favors control

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Soft tissue procedures
Adzreil 2017 18.5 163 31 35 243 kil 0.5% -16.50 [-26.80,-6.20] -
Arora 2016 21.2 246 11 363 114 11 0.3% -16.10 F34.37, 4.17] /T
Askar 2018 (CO) 74 37 222897 55 22 06% -21.80 [[24.57,-19.03] -
Askar 2018 (5E) 8.3 3 26 286 &5 26 06% -20.30 [[22.71,-17.89] -
Aynaci 2018 1.7 24 40 308 54 0 06% S19.10 20093, -17.27] ~
Azbay 2016 3665 183 67 45 19.8 67 0.6% -8.40[14.86, -1.94] -
Bahademez 2010 89 65 16 201 105 16 0.6% -11.20F17.25,-5.14] -
Bahademez 2019 {CO) 108 38 70207 GG 0 06% -10.20 -12.00,-8.40] -
Babademez 2019 {JLO) 6.6 4.6 MM TT 34 0.6% -24 60 [-30.75,-18.458] -
Baisch 2006 194 187 83 364 2 83 06% S17.00 [F23.23,-10.77] -
Baradaranfar 2015 108 33 48 232 EE 18 06% S1270 1479, -10.61] -
Earbieri 2019 5.9 1 42 266 43 42 0.6% -20.70 [-22.04,-19.36] -
Barrera 2016 229 292 19 411 287 18 0.3% -18.20 [37.44,1.04] ]
Benazzo 2008 187 16 108 37 184 108 06% -18.30 [[22.98,-13.62] -
Bican 2010 246 224 20 431 273 20 0.4% -18.60 [-33.98,-3.02] I
Binar 2017 (EAC) 118 N 23 324 2089 23 05% -20.60 [-30.25,-10.95] -
Binar 2017 (JLOY 13 124 29 301 205 29 05% S17A0[25.82,-8.38] -
Elumen 20145 137 142 243089 124 24 0.5% -17.20[-24.74,-9.66] -
Bostanci 2016 199 17.4 82 473 187 a2  06% -27.40 [-32.93,-21.87] -
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Pan& 2020 (L p.551) 146 1038 326 35 182 326 0.6%

Park 2018 138 156 29 378 247 29 05%
Peng 2016 18 152 52 G432 2585 52 05%
Peng 20149 26 202 48 47 184 48 05%
Plaza 2014 86 BT e 221 1212 74 06%
Rotenberyg 2014 198 111 126 473 114 126 06%
Raoustan 2018 52 3.2 20 236 B4 20 06%
Salapatas 2016 127 76 01 198 549 601 0.6%
Sanders 1990 2945 388 15 BE3 385 15 0.2%
Santos 2007 44 57 10 124 46 10 06%
Sarber 2020 31448 31 348 256 kil 0.5%
Sezen 2011 124 77 20 246 41 20 06%
Shah 2018 288 254 20 403 124 20 04%
Shin 2013 185 156 a0 298 6 a0 05%
Shuaib 2015 16 161 26 247 188 26 05%
Simsek 2015 9 84 a7 7B 441 a7 0E%
Suh 2013 269 242 50 553 246 a0 0.5%
Sun 2008 286 291 a1 659 238 kil 0.4%
Sundman 2021 236 202 60 529 2045 65 0.5%
Suslu 2017 19.6 14 28 31 152 28 05%
Thaler 2016 M4 286 75 575 2349 a0 05%
Toh 2014 138 1741 20 #3221 20 04%
Tuncel 2012 62 1.7 3\ 148 24 3/ 06%
Turhan 2015 (EAD p3411) 208 177 a0 518 188 a0 06%
Turhan 2015 (EAD p9ag) 20 19.4 A LV Kl 0.58%
Turhan 2020 188 1449 64 M7 N3 64 06%
Verse 2002 280 247 26 MEB 256 26 04%
Yicini 2010 (ORL) 206 17.3 10 383 235 1m0 0.3%
Wicini 2014 (HM) 148 11.2 24 385 17 24 05%
Yicini 2014 (ORL) 17.9 184 243 43 226 243 06%
Yicini 2015 136 154 10 436 268 1m0 0.3%
Vilageca 2002 14 6 27 20 604 165 20 04%
Walker 1989 601 276 11 703 267 11 0.3%
Wang 2013 232 184 36 538 2045 36 05%
Wee 2015 187 148 27 377 188 27 05%
Wetmore 1986 338 291 27 64 327 27 04%
Woodson 2005 264 1.2 74 431 278 74 05%
Hiao 2016 431 149 a0 497 185 o 05%
Yaremchuk 2011 13 17.4 29 3549 2449 29 05%
2009 282 327 34 615 125 34 05%
Yi2011 a1 231 26 BAB 176 26 05%
Yin 2007 214 203 18 638 163 18 05%
Yuksel 2018 116 &6 63 161 71 63 06%
Zhang 2012 204 175 36 547 252 /B 05%
Zhang 2014 2008 184 118 621 182 119 06%
Zhao 2017 2 1149 40 542 205 40 05%
Subtotal (95% Cl) 7326 7338 T2.5%

Heterogeneity, Tau®= 88.24; Chi*= 2793.85, df= 141 (P < 0.00001); F= 95%
Testfor overall effect: £=24.00{F = 0.00001)

1.1.2 Skeletal procedures

Bettega 2000 1.1 849 20 593 29 20 04%
Blumen 2009 144 145 50 G55 267 a0 0.5%
Boyd 2013 176 159 106 513 2249 10me 05%
Brevi 2011 (JOMS) 108 7.4 33 556 183 33 05%
Caonradt 1997 5 458 15 514 1649 15 05%
Gerhino 2014 173 167 10 638 352 1m0 0.3%
Giarda 2012 161 175 16 471 225 16 04%
Gaoh 2003 114 7.4 11 707 158 11 0.5%
Goodday 2016 161 262 13 11748 82 13 04%
Hochban 1997 28 348 | 452 171 | 0%
Hsieh 2014 48 44 16 357 18 16 0.5%
Islam 2015 (BJOMS 1) 7E B3 50 #3178 a0 06%
Lin 2011 46 41 12 359 18 12 05%
Liu 2012 94 72 11 674 133 11 0.5%
Liu 2015 43 71 16 538 256 16 0.4%
Liu 2016 948 74 20 536 266 20 05%
Lye 2008 139 128 15 691 233 15 04%
Makovey 2017 156 121 20 434 20 20 05%
Manikandhan 2014 129 138 13 4493 223 13 04%
Ranchi 2013 81 78 15 587 16 15 05%
Schendel 2014 52 83 10 429 12 10 0.4%
Varghese 2012 78 104 24 454 264 24 05%
Vigneraon 2017 258 147 29 567 204 29 05%
Subtotal (95% Cl) 563 563  10.8%

Heterogeneity: Tau®=121.61; Chi®= 137.76, df= 22 (P = 0.00001); F= 84%
Testfor overall effect Z=17.23 (P = 0.00001;

-20.40 [-22.79,-18.01]
-24.00 [-34.63,-13.37)
-46.20 [-54.27,-38.13]
-21.00 [-26.83,-13.17]
-13.50 [-16.65, -10.35)
2750 [-30.28,-24.72]
-18.40 [-21.58,-15.22)
710 [7.87,-6.33]
-36.80 [-64.46, -9.14]
-8.00 [-12.54,-3.46]
-31.70 [-40.88, -22.52]
12,20 [-17.42, -6.98]
-11.50 [-23.88, 0.69]
-11.10 [-20.63, -1.57]
-B.7018.21, 0.81]
-8.60 [-12.59,-4.61]
-28.40 [-37.96, -18.84]
-37.30 [-50.53, -24.07)
-29.30 [-36.44, -22.16]
-11.40 [-19.05, -3.75]
-26.10 [-34.54, -17 6]
-27.80 [-40.05, -15.55]
-8.40 [-9.37,-7.43]
-31.30 [-36.63, -25.97]
-24.70 [-33.81,-15.59)
-22.90 [-29.27, -16.53]
270 16,37, 10.87]
-17.70 [-35.78, 0.39]
-23.70 [-31.87,-15.53]
2510 [-268.76, -21.44]
-30.00 [-49.16, -10.54]
-15.80 [-29.67, -1.93]
10,20 [-32.88, 12.49]
-36.60 [-45.60, -27 60]
-19.00 [-27.97,-10.03]
-30.50 [-47.01,-13.94]
-21.70 [ 29.67,-13.73]
-6.60 [17.09, 3.89]
-22.90 [-33.96, -11.84]
-33.30 [-45.07,-21.53]
-35.50 [-46.66, -24.34]
-42.40 [-54.43,-30.37)
-4.50 [6.73,-2.27)
-34.30 [-44.32,-24.28]
-41.30 [-45.95, -36.65)
-34.20 [-41.55, -26.85)
21.03 [-22.75,-19.32]

-48.20 [-61.48, -34.91]
5110 [-59.52, -42 K8]
-33.70 [-40.66, -26.74]
-45.10 [-52.15, -38.05]
-46.40 [-55.44, -37 36]
-52.50 [-76.65, -28.35]
-31.00 [-44.97,-17.03]
-59.30 [-69.66, -45.94]
-101.680 -116.89, -86.71]
-42.70 [-48.28,-37.12)
-30.90 [-39.98, -21.82)
-33.70 [-38.93, -28.47)
-31.30 [-41.75,-20.85)
-58.00 [-66.94, -49.06]
-50.50 [-63.52, -37 48]
-44.10 [-56.20, -32.00]
-55.20 [-68.65, -41.75]
-33.80 [-44.04, -23.56)
-32.00 [-46.26, -17.74]
-50.60 [-59.61, -41 58]
-37.70 [-51.81,-23.58]
-37.60 [-48.97,-26.23]
-31.20 [-40.35, -22.05]
-44,55 [-49.61, -39.48]




1.1.3 Upper airway stimulation

Boon 2018 102 1249 295 356 153 293 06%
Bowen 2018 g8 32 14 401 121 14 06%
Catella 2019 145 849 10 467 122 1m0 05%
Choi 2015 161 123 62 344 224 62 06%
Eastwood 2011 195 167 19 431 1745 21 0.5%
Eastwaood 2020 128 1041 22237 122 22 06%
Friedman 2016 254 231 43 349 225 43 05%
Hasselbacher 2018 138 148 56 312 132 a6 06%
Heiser 2017 71 548 a1 o328 12 Kl 0.6%
Heiser 2013 102 133 a08 363 157 08 06%
Huntley 2018 (AORL) 9.2 134 108 367 204 108 06%
Huntley 2018 (OHMS) BB 9.4 164 366 174 164 06%
Huntley 2018 (EMT) 7EH 103 27 3449 1586 27 05%
Huntley 2018 (L) 103 132 100 364 218 100 06%
Kent 2016 51 43 200 333 132 20 06%
Lai 2018 21.7 204 121 3003 192 121 0.6%
Mahmoud 2018 39 84 47 393 149 47 06%
Mahmoud 2019 45 4949 82 387 152 22 06%
Parikh 2018 28 48 14 334 106 14 06%
Philip 20182 145 849 10 467 122 1m0 05%
Schwab 2018 214 175 13 335 104 13 05%
Shah 2013 44 48 200 339 125 20 06%
Steffen 2018 (L Aug) 7161 34 36 142 3/ 05%
Steffen 2018 (L Feh) 138 148 56 3.2 132 G0 0.6%
Steffen 2018 (SB) 102 1032 44 295 183 44 06%
Steffen 2019 136 175 25 328 154 25 05%
Strollo 2014 153 161 124 32 1e 126 06%
Thaler 2020 11 134 640 358 154 640 06%
Yan de Heyning 2012 1.6 171 20 438 12 20 05%
Zhu 2018 9.2 104 25 87 13 kil 0.6%
Subtotal (95% Cl) 2755 2767 16.7%

Heterogeneity: Tau®= 32.49; Chi*= 224 46, df= 29 (P = 0.00001); F= 87%
Testfor overall effect £=19.90 {F = 0.00001}

Total (95% CI) 10644 10668 100.0%
Heterogeneity Tau®= 105.85; Chi®= 4231.28, df= 194 (P = 0.00001); F= 95%
Testfor overall effect £= 2979 (P = 0.00001)

Testfor subaroun differences: Chi*=74.25. df=2 (P = 0.00001%. F=97.3%

-25.40 [-27.68,-23.11]
-36.30 [-42.86, -29.74]
-32.20 [-41.56, -22.84]
-18.30 [-24.56, -11.94]
-23.60 [-34.20,-13.00]
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-9.50 [19.14, 0.14]
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-26.10 [-31.08,-21.11]
-28.20 [-34.20,-22.20]
-8.60 [13.59,-3.61]
-35.40 [-41.34, -29.46]
-34.20 [-38.13,-30.27)
-29.60 [-35.86, -23.34]
-32.20 [-41.56, -22.84]
A2A0 2347, -1.03]
-34.40 [-40.27, -28.53]
-29.00 [-36.11,-21.88]
1740 22,52, -12.28]
-19.20 [-25.50,-13.10]
-19.20 [-28.34, -10.08)
-16.70 [-20.20,-13.20]
-24 .80 [-26.38,-23.21]
2,00 F11.41, 7.41]
-19.50 [-25.65, -13.35]
-23.68 [-26.01, -21.35]

-24.00 [-25.58, -22.42]

Figure S21. OR-based surgery vs. control (RDI) [RCT]

Control
Mean SD Total Weight

Surgery
Study or Subgroup Mean SD Total

Mean Difference
IV, Random, 95% CI

, , , ,
-10o -50 a 50 100
Favors posttreatment Favors pretreatment

Mean Difference
IV, Random, 95% CI

2.3.1 Soft tissue procedures

Browaldh 2013 258 173 32501 231 33 543%
Sommer 2016 218 2.8 17 287 194 16 457%
Subtotal (95% CI) 49 49 100.0%

Heterageneity: Tau®= 11288, Chi®= 3.93, df=1 (F=0.08); F=75%
Test for overall effect: £=1.89 (F = 0.06)

Total (95% Cl) 49 49 100.0%
Heterogeneity, Tau®=112.88; Chi*=3.93, df=1 {P=0.08); F=T58%
Test for overall effect. 2=1.88 (F = 0.08)

Test for subaraup differences: Mot applicable
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Figure S22. OR-based surgery pretreatment vs. posttreatment (RDI)

Posttreatment
Study or Subgroup  Mean  SD Total

Pretreatment
Mean  SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.3.1 Soft tissue procedures

Baradaranfar 2015 94 33 48
Hendler 2001 288 274 33
Huang 2008 61 117 a0
Jung 2020 325 186 G0
Les 15499 67 5.4 27
Lee 2009 (OHME) 234 77 a0
Li 2003 128 1841 33
Li 2005 {AJO) 134 188 a0
Li 2004 {AOL) 117 83 aa
Lin 2008 121 1841 58
Miller 2002 21 T4 14
Miller 2004 1549 7.4 24
Meruntarat 2003 145 58 N
Ormur 2004 17.3 142 22
Pang 2016 186 6T 73
Park 2018 175 154 249
Rohinson 2009 221 ME 68
Shine 2009 154 123 G0
Sarrenti 2003 24.3 161 15
Sundman 2021 28 202 59
Tan 2014 131 M7 34
Toh 2014 224 174 20
Subtotal {95% CI) 921

Heterogeneity: Tau®= 60.22; Chi®=148.82, df= 21

26.4 94 43 42%
602 299 3 3%
KER: Iy 50 3.9%
52 149 60 3.9%
531 27E 27 3.48%
343 47 0 41%
41.6 282 33 34%
445 294 50 3.6%
36.3 1649 85 41%
436 297 55 3T%
|y 123 16 3.9%
529 171 24 3.49%
43.2 108 kil 41%
475 147 22 3T%
29.4 16.4 T341%
405 23 29 3.6%
44 186 63 3.9%
372 204 60 4.0%
445 146 15 3.45%
5.1 147 g5 3.9%
422 296 34 34%
527 186 20 3.4%
927  83.1%

Testfor overall effect Z=13.75 (P = 0.00001)

1.3.2 Skeletal procedures

Conradt 1958 56 9.6 24
Gerhino 2014 103 7.2 10
Li 2000 (L p.1654) 81 54 14
Li 2000 (OHMNS) 93 102 LY
Riley 2000 111 7 a0
Subtotal {95% CI) 135

58.3 241 24 3.48%
741 344 10 22%
63.6 2048 19 3.6%
571 254 42 3.8%
1.2 7 a0 37%

135 16.9%

Heterogeneity, Tau*=6.11; Chi*= 4,89, df=4 (P = 030}, P=18%
Test for averall effect Z=2119 (P = 0.00001)

Total {95% CI) 1056

1062 100.0%

(F =0.00001); F= BE%

-17.00 [-19.55, -14.45]
-31.40 [-45.24, -17.56]
-31.80 [-36.46,-25.14]
-19.50 [-26.23,-12.77]
-46.40 [-57.01,-35.79]

10,90 [-15.33, -6.47]
-20.40 [-40.53,-17.67]
340 [40.92,-21.28]
-24.60 [-26.60,-20.60]
-31.50 [-40.83,-22.17]
770 [24.96,-10.44]
-37.00 [-44.47,-29.57]
-33.70 [-36.02, -29.39]
-30.20 [-39.05, -21.34]

-13.80 [17.86,-9.74]
-23.00 [-33.07,-12.93]
-21.90 [-26.68,-15.17)
-21.80 [27.83,-15.77]

-20.20 [-31.20,-9.20]
-2TA0 3414, -20.06]
-20.40 [-40.38,-17.82]
-30.30 [41.46,-19.14]
-25.73 [-20.40, -22.07]

-53.70 [-54.08,-43.32)
-63.80 [-85.58, -42.03]
-55.50 [-65.22, -45.78]
-47.80 [-56.08,-39.57)
-B0.10 [-68.74, -51.46]
54,63 [-50.60, -49.58]

-31.00 [-35.69, -26.31]

Heterogeneity: Tau®=133.98, Chi*= 339.43, df= 26 (P = 0.00001); F=92%
Test for averall effect Z=12.97 (P = 0.00001)
Test for subgroup differences: Chi*= 82.29, df=1 (P = 0.00001%, F= 98.8%

ol 1)
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Figure S23. OR-based surgery pretreatment vs. posttreatment (persistent dysphagia, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI N-H, Random, 95% CI
1.34.1 Soft tissue procedures
Eabademez 20149 (CO) 1 T0 ] 70 13.58% 0.01 [-0.02, 0.058] -
Haavisto 1994 g 52 0 52 4 6% 017 [0.07, 0.28] —
Holmlund 2016 ] 28 0 28 B.5% 0.00 [-0.07, 0.07] I
Komada 2012 0 24 0 24 1% 0.00 [-0.08, 0.08] —
Ornur 2005 0 22 ] 22 6.4% 0.00 [-0.08, 0.08] b
Pang 2020 (L p.2281) 1 217 ] 217 18.4% 0.00 [-0.01, 0.02] i
Robinson 2008 7 64 ] fd 6.8% 011 [0.03, 0.19] I
Wee 20145 0 47 ] 47 131% 0.00 [-0.04, 0.04] -
Subtotal (95% CI) 524 524 78.5% 0.03 [-0.01, 0.07] »
Total events 18 a
Heterogeneity. Tau®= 0.00; Chi®= 3718, df=7 (P = 0.00001); F=81%
Testfor averall effect Z=139(FP=017)
1.34.2 Skeletal procedures
Liu 2012 0 11 ] 11 2.3% 0.00 [-0.16, 0.16] S E—
Subtotal (95% CI) 1 11 2.3% 0.00 [-0.16, 0.16] -
Total events 1] a
Heterogeneity: Mot applicable
Test for overall effect: 2= 0.00 (P =1.00)
1.34.3 Upper airway stimulation
Thaler 2020 1 G40 ] G40 19.1% 0.00 [-0.00, 0.01]
Subtotal (95% CI) 640 640 19.1% 0.00 [-0.00, 0.01]
Total events 1 a
Heterageneity: Mot applicable
Testfor overall effect 2= 071 (P = 0.48)
Total (95% CI) 1175 1175 100.0% 0.02 [-0.01, 0.04] »
Total events 19 a
Heterogeneity: Tau®= 0.00; Chi®=61.79, df=9 (P = 0.00001); F= 85% f f t t
Testfu?wergll effect Z=1.39 P= u.1?)' ( ’ 05 -0.25 0 0.25 0.8
A - pretreatment postireatment
Testfor subgroup diferances: Chif=1.70, df=2 {P=043, F=0%
Figure S24. OR-based surgery pretreatment vs. posttreatment (MD Anderson dysphagia score)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% CI
1.51.1 Soft tissue procedures
Wicini 2014 (HM) 32 49 24 36 57 24 -0.40[F3.41, 2.61)] t
S
Favors postireatment Favors pretreatment
Figure S25. OR-based surgery vs. control (LSAT) [RCT]
Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.4.1 Soft tissue procedures
Browaldh 2013 858 38 32 B1.3 arv 33 2B1% 4 B0 [2.25, B.95] I
Mackay 2020 49 31 a0 04 3.2 43 B9.8% 4.80[3.26, 5.74] . =
Sommer 2016 837 71 17 B34 &ar 16 51% 030514, 574 —
Subtotal (95% CI) 99 98 100.0% 4.31 [3.06, 5.56] <
Heterogeneity: Tau*=0.18; Chi*=2.23, df= 2 (P=033),F=10%
Testfor averall effect: Z=6.78 (P = 0.00001)
Total {95% CI) a9 98 100.0% 4.31 [3.06, 5.56] E 2
Heterogeneity: Tau®=0.18; Chi*= 2.23, df= 2 (F= 033, F=10% 0 = b : 10

Test for overall effect: Z=6.78 (P = 0.00001)
Testfor subdgraup differences: Mot applicable

Favors control  Favors surgery



Figure S26. OR-based surgery pretreatment vs. posttreatment (LSAT)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Soft tissue procedures
Askar 2018 (CO) 90.3 4.8 22803 44 22 0.9% 10.00[7.28 1272 -
Askar 2018 (SE) 931 31 26 F94 345 26 0.9% 13.70[11.90,15.50] -
Aynaci 2018 44 14 40 796 4.8 40 0.9% 14.40[12.85 15.95] -
Azhay 2016 EE 67 a8y 67 0.9% 2.00[-0.75, 4.79] —
Babademez 2010 86.6 2 16 846 3.4 16 0.5% 2.00100.07, 3.83] -
Baisch 2006 85 74 83 814 46 a3 0.9% 3.60[0.98, 6.22] —
Baradaranfar 2015 a1.8 24 43 TF88 249 48 0.9% 3.001[1.94, 4.06] -
Bican 2010 ar.e a3 20 83 &8 20 0.58% 4.80[1.36, 8.24] -
Binar 2017 (EAQ) gs.6 39 23 807 72 23 0.58% 4.90[1.55, 8.29] -
Binar 2017 {JLO) gs.58 3T 29 805 65 28 0.9% 5.001[2.28,7.72] -
Bostanci 2016 823 T4 g2 7Fav¥ 84 a2 0.9% B.60 [4.08, 8.11] -
Bowden 2005 g81.9 101 29 727 204 29 0.5% 9.20 [0.88,17.52] —
Browaldh 2018 849.3 4.8 60 80.49 5 65 0.5% 4.80[2.90, 6.70] -
Cho 2014 883 148 23832 31 23 0.9% A.10[3.61, 6.59] -
Choi 2011 iAJRA) 9.8 82 22 806 71 22 0.7% -0.80[F5.33,373) -
Choi 2012 86.3 A5 3B T3I 127 36 0.7% 13.00[8.34, 17 66 I
Choi 2013 8249 11.3 20 7e4 12 20 05% B.A0[07Z 1372 —
Conway 1985 625 175 0 375 231 20 0.3% 25.00[12.30, 37.70]
Cui 2016 8348 T4 12 807 82 12 0.6% 3.20 [-3.05, 9.44] T
Dahlof 2002 g81.7 95 51 VB 104 53 0.2% 8.701[1.87,8.583] -
El-Ahl 2016 89.3 5.3 24 792 441 24 0.9% 1010742, 12.78] -
El-Anwar 2018 836 441 o Fo3 13 40 08% 13.30[9.08 17.52 -
El-Anwar 2019 ar2 Tz 0 TES B8 40 0.8% 10.70[7.63,13.77] -
Elbassiouny 2014 883 1.2 28 Ta7 13 28 1.0% 12.60[11.94 13.26] -
Ermara 2011 a7.2 111 23 789 1286 23 0.6% 8.30[1.44, 15.186] e
Ermara 2016 9.3 1141 38 7949 1448 38 0.6% 9.40[3.52, 15.28] n—
Eun 2008 9.4 165 56 791 A7 56 0.7% 0.30 [-4.27, 4.87] -1
Eun 2009 g80.8 6.5 g0 778 7.8 90 0.9% 3.101[1.00, 5.20] —
Friedman 2003 g86.4 9.8 277 826 114 277 0.5% 3.801[2.03, 5.87] -
Gunawardena 2013 a8 a2 27 a4 52 27 0.9% 4.00[1.23,6.77] -
Ha 2020 838 7B 45 7981 95 0.9% 4.80[2.87,7.03] -
Hendler 2001 0.4 123 33 724 152 33 0.6% 8.00[1.33, 14.67] I
Hester 1935 81.9 B2 19 711 48 15 0.6% 10.80 [4.93 16.67] —_—
Hobson 2012 88 64 27 844 a6 27 0.58% 3.60[0.36, 6.84] -
Huang 2008 a4 a2 a0 V6 85 50 0.9% 8.00[5.24,10.76] -
Huang 2016 824 116 0 799 445 40 0.7% 2.50[-2.15,7.149] T
Huntley 2013 (L) g4.1 8.9 24 805 106 24 0.7% 360 [-1.94,8.14] T
Jacobowitz 2006 a28 71 a7 79 T4 ar 0.8% 3800050, 7.10] -
Jung 2020 831 6.3 g0 781 83 G0 0.9% 5.00[2.36, 7.64] -
Karakoc 2018 847 BT a4 Ta3 111 79 0.9% 5.40[2.54, B.26] -
Kayhan 2016 8349 6.4 25 795 88 25 0.58% 4.40[0.13, B.67] —
Kezirian 2010 a0.7 VB o 8x4 77 30 0.58% -1.70[F5.57,2.17] - T
Khan 2009 80.7 10.7 63 F3ITF 172 63 0.7% 7.00[2.00,12.000 -
Kim 2013 g6.4 11.3 92 77o1ne 92 0.2% 9.40 [6.21,12.59] -
Kim 2013 {EAD) 845 6.2 0 806 45 70 0.5% 3.50[1.96, 5.84] -
Kinoshita 2006 80.3 118 18 GE 12.8 15 05% 14305459 23.11]
Larsson 1951 82 94 50 726 128 50 0.7% 9.40[5.00,13.80] s
Lee 2009 (OHMS) 9.8 A1 o Fo1 82 30 0.58% 9.70 [6.04,13.36] -
Lee 2011 (OHMS) a1 122 i Fa5 46 30 0.7%  5.50 [[0.06, 11.06] —
Lee 2012 81.7 812 13 758 46 13 06%  5.90 [[0.96, 12.76] T
Lizo04 a4.8 102 55 7849 A48 55 0.58% 5.90[2.16, 9.64] -
Lizoog 9.5 125 51 783 1149 a1 0.7% 1.20 [-2.64, 5.84] T
Li 2013 (ACL) a2 g 67 65 13 67 0.8% 17.00[13.66, 20.34] -
Li 2013 (EAD) 788 B4 T8 G456 1586 78 08% 13200827 17.13] -
Lizo14 T3 14 T3 g8 12 73 0.58% 5.00[0.F7,8.23] —
Li 2016 833 56 28 771 104 25 0.7% 6.20[1.54, 10.86] e
Lizo18 87 54 25 805 845 25 0.58% 6.50 [2.55,10.48] -
Lin 2010 821 10489 43 745 104 43 0.7% 660 [2.10,11.10] -
Lin 2013 84 64 12 833 445 12 0.7% 0.70 [-4.07, 5.47] -1
Lin2014 80,1 11.3 3E 704 49 34 0.7% 9.70 [4.72, 14.68] —_
Lin 2014 834 T3 39 816 81 39 0.8% 1.80 [-1.62, 5.22] T
Lin 2017 0.8 82 47 T82 49 47 0.8% 2.60[-1.08, 6.28] T
Liu 2013 9.3 113 51 708 1049 g1 0.58% 8.50[4.19,12.81] -
Mackiay 2013 (JLO) ga.7 T 17 82 89 17 0.7% 370[1.71,8.11] T
Miller 2002 a8.1 49 14 818 46 15 0.58% 6.30 [2.53,10.07] -
Miller 2004 88.3 T 24 801 84 24 0.7% 8.20[3.80, 12.60] -
Miyazaki 19498 409 58 10 881 106 10 0.5%  2.80 [4.649 10.249] 1T




Nakata 2008 934 64 30 814 81

Meruntarat 2003 B8 29 M B8 38
Meruntarat 2011 892 48 83 826 54
Pang 2016 B8 36 73 B3E 82
Pang 2020 (L p.551) §38 77 326 TOE 85
Park 2018 861 52 29 TBZ 94
Peng 2016 TEE 14 &2 555 17
Peng 2019 808 83 48 703 71
Philip-Joet 1991 674 106 14 512 196
Robinson 2009 865 68 77 814 81
Fevan 1990 74 155 B0 B4 186
Salapatas 2016 887 47 BO1 BT4 54
Sanders 1990 836 92 21 T4 115
Santos 2007 g4 31 10 828 9
Sarher 2020 B9 31 M 823 45
Shin 2013 865 82 30 827 10
Shine 2009 874 43 B0 B39 54
Shuaib 2015 876 55 26 B56 55
Sorrenti 2003 848 52 15 791 56
Suh 2013 §26 77 &0 TBZ 84
Sun 2008 78 124 3 TIE 119
Sundman 2021 853 48 B0 B80S B
Tan 2014 838 86 34 T3 137
Thaler 2016 831 T3 75 TBE OB
Toh 2014 845 74 20 729 193
Tuthan 2015 (EAO p3411) 824 66 90 756 9.3
Tuthan 2020 851 58 G4 B804 94
vicini 2010 (ORL) 802 &7 10 727 108
vicini 2014 (ORL) 838 64 243 792 91
Vilaseca 2002 748 122 20 BB 1041
Walker 1959 583 214 11 50 1941
Wang 2013 856 10 3B TOS 124
Wiee 2015 g31 &4 27 78 84
Wietmore 1956 TE4 13 27 B4E 203
¥iao 2016 TE 98 30 TIE B85
¥i 2009 834 98 3 TIT 118
¥in 2007 813 133 18 724 71
Zonato 2006 B0 11 17 822 98
Subtotal (95% CI) 5431

17
5443

0.8%
0.9%
0.9%
0.9%
0.9%
0.8%
0.6%
0.8%
0.2%
0.9%
0.6%
1.0%
0.6%
0.6%
0.8%
0.7%
0.9%
0.8%
0.8%
0.8%
0.6%
0.9%
0.7%
0.9%
0.4%
0.9%
0.8%
0.8%
0.8%
0.6%
0.2%
0.7%
0.8%
0.4%
0.7%
0.7%
0.6%
0.6%
78.9%

Heterogeneity: Tau®=17.83; Chi*=1221.11, df=104 (P = 0.00001}; F=91%

Testfor overall effect: Z=14.02 (F = 0.00001)

1.4.2 Skeletal procedures

Blumen 2009 842 T4 50 707 182
Goh 2003 839 838 11 486 123
Islam 2015 (BJOMS w1} 823 T4 50 TE6 107
Islam 2015 (BJOMS w3) 818 67 39 TET 1045
Li 2000 (L p.1684) 481 4 19 743 132
Li 2000 (L p.982) 86 7.9 21 639 177
Li 2000 {OHMS) 7.3 46 42 TE3I 1.2
Lin 2011 906 36 12 83 7.2
Liu 2012 8.6 46 1 63 10.7
Liv 2015 229 34 16 808 7.6
Liv 2016 941 348 20 809 89
Lye 2008 85 @2 19 TBS 114
Makovey 2017 851 6.2 19 781 48
Manikandhan 2014 81 129 13 684 147
Riley 2000 858 348 40 695 148
Ronchi 2013 865 a7 14 739 101
Varghese 2012 86.2 a6 21 mz2 g
Subtotal (95% CI) 414

Heterogeneity: Tau®= 21.12; Chi*= B7.24, df= 16 (P = 0.00001); F= T6%

Test for overall effect 2= 9.07 (P = 0.00001)

1.4.3 Upper airway stimulation

Bowen 2018 835 6.6 14 831 7
Choi 2015 836 &7 62 7r9 109
Heiser 2017 793 116 31 T4 114
Huntley 2018 (A0RL) 8r8 39 108 BO9 745
Huntley 2018 (OHNS) 881 4 164 TBZ 88
Huntley 2019 (ENT) 899 1.8 27 788 9
Huntley 2018 (L) g8 32 V6 803 84

Kent 2016 822 al 20 798 68

0.7%
0.4%
0.8%
0.8%
0.6%
0.5%
0.8%
0.7%
0.6%
0.8%
0.8%
0.6%
0.7%
0.4%
0.7%
0.6%
0.8%
11.1%

0.7%
0.8%
0.6%
0.9%
0.8%
0.8%
0.8%
0.8%

12,00 [5.02, 15.95]
7.00[5.32, 5.68]
B.60 [5.05, 5.15]
5.20[3.15, 7.25]
4.30[2.97, 5.63]

7.90[3.99, 11.81]
2010 [14.11, 26.08]

10,60 [7.51, 13.68]

16.20 [1.72, 30.65]
5.10[2.74, 7.45]

10,00 [3.87, 16.13]
1.30[0.73, 1.87]

10.20 [3.80, 16.50]

5.50 F0.40, 11.40]
B.70 [4.78, 5.62]

3.80 F0.83, 5.43]
3.50[1.75, 5.25]
2.00 0.5, 4.99]
5.60[1.93, 9.67]
4.401.03,7.77]
2.40 3,65, 8.44]
4.80 [2.90, 6.70]

10,60 [5.16, 16.04]
4,30 [1.57, 7.03]

11,60 [2.59, 20.61]
5.60 [4.44, 9.16]
4.70[1.99, 7.41]

750114, 16.14]
4,60 [3.20, 6.00]

6.50 F0.44, 13.44]

8.30 F5.65, 25.24]

15,10 [8.80, 20.30]
5.10[0.90, 9.30]

11.60 [2.51, 20.68]

2.20 F2.47, 6.87]
11.70 [6.54, 16.26]
5.90[1.94, 15.86]
-2.20 19.20, 4.80]
6.53 [5.61, 7.44]

13.50 [7.80, 19.20]
25.30 [16.36, 34.24]
§.70[3.09, 10.31]
§.20[2.29, 10.11]
13.80 [7.60, 20.00]
22.10 [13.81, 30.38]
11.00 [7.34, 14.68]
7.60[3.05,12.15]
2560 [18.72, 32.45]
8.10[4.02,12.18]
13.20[8.01, 17.34]
8.50[1.39, 15.61]
7.0001.79,12.21]
12,60 [1.87, 23.23]
16.30 [11.56, 21.04]
12,60 [.73, 18.47]
5.00[0.82, 9.18]
11.95 [9.37, 14.53]

0.40 [4.74, 5.54]
5.70[2.52, 5.88]
5.20 F0.53, 10.93]
B.60[5.01, 8.14]
9.90[5.42, 11.38]
11.10 [7.64, 14.56]
8.50[6.48, 10.52]
2.40F1.35.6.15]

EITELEANUY 'M"U'* T




Lai 2018 824 108 121 801 108 121 0.9%  2.30[0.43, 503 -
Mahmoud 2018 91 27 47 78 89 47 0.9% 13.00[10.34, 15.66] -
Mahmoud 2019 91 23 az 78 1B a2 0.9% 13.00[10.44, 1556 -
Steffen 2018 (L Feh) ans G4 a6 714 114 60 0.8% 950 ([6.16,12.84] -
Subtotal (95% CI) a08 811 10.0% 7.60 [5.56, 9.64] L 2
Heterogeneity: Tau? = 10.40; Chi*= 77.62, df= 11 (P « 0.00001); F= 86%
Test for overall effect 2= 7.28 (P = 0.00001}
Total {95% Cl) 6653 6668 100.0% T.22[6.41, 8.03] {
Heterogeneity: Tau®= 17.98; Chi*= 144777, df= 133 (P = 0.000013; F= 91% 50 25 D 255 5’0
Testfor overall effiect Z=17.40 (P = 0.00001) Favors pretreatment Favors posttreatment
Testfor subaroup differences: Chif=15.23. df=2 (P = 0.0005). F=86.9%
Figure S27. OR-based surgery vs. control (ODI) [RCT]
Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.8.1 Soft tissue procedures
Erowaldh 2013 14 1341 32 356 2.3 33 436% -2160[3017,-13.03] ——
Mackay 2020 7716 850 -4.2 166 49 56.4% -13.50[19.92,-7.08] —-
Subtotal {95% CI) 82 82 100.0% -17.03 [-24.91, -9.16] -
Heterogeneity: Tau*=17.88, ChiF=2.20 df=1{F=014); F=54%
Test for overall effect: Z=4.24 (P = 0.0001)
Total (95% CI) 82 82 100.0% -17.03[-24.91, -9.16] o
Heterageneity: Tau®=17.88; Chit=2.20,df=1 (P = 0.14% F=54% _550 _255 ;) 255 550

Tastfor overall effect: 2= 4.24 (F = 0.0001

)]

Testfor subgroup differences: Mot applicable

Fawors surgery Fawvors control

Figure S28. OR-based surgery pretreatment vs. posttreatment (ODI)

Posttreatment

Study or Subgroup Mean

SD Total Mean

Pretreatment

SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.11.1 Soft tissue procedures

Azbay 2016 are 17 67
Barhieri 2019 36 28 42
Bayir 2016 102 7.3 35
Binar 2017 (EAQ) 9.4 11 23
Binar 2017 (JLO) 11.4 128 29
Bostanci 2016 17.7 1548 82
Browaldh 2018 16 16.4 B0
Dahlof 2002 126 151 51
Gunawardena 2013 A1 52 27
Hasselhacher 2018 (SB) 16.1 13 148
Jung 2020 21 174 B0
Karakac 2018 145 136 74
Kirn 2013 (EAQ) 11.6 13 70
Larszon 1991 11.8 9.4 50
Larsson 1994 11 3 48
Lee 2008 (OHMS) 18.4 A58 30
Lee 2011 (OHMS) 141 154 30
Lundkvist 2009 108 1148 120
Montevecchi 2018 127 108 111
Mora 2012 21 18 21
Moxness 2014 124 107 LE]
Mutlu 2017 88 64 25
Park 2018 116 154 249
Roustan 2018 48 27 20
Sundman 2021 16 16.4 B0
Tuthan 2015 (EAD p3411) 18.2 154 90
Turhan 2020 145 1348 B4
Werse 2002 397 252 26
Wicini 2015 128 163 10
Wee 2015 147 131 27
Subtatal (95% CI) 1460

49 16.7 67  2.3%
238 B4 42 24%
12 78 3m 24%
aze 8 23 1E%
31.8 264 29 1.7%
448 214 82 2.3%
428 227 65 2.2%
228 143 53 2.3%
261 218 27 0%
253 188 149 1.7%
40 2049 60 2.2%
242 145 79 2.4%
244 163 0 24%
324 208 50 2.2%
iz 1o 48 2.8%
282 77 0 28%
375 2749 ;e 1T%
272 201 1200 24%
296 207 111 2.4%
24 &7 21 2.8%
142 122 59 2.4%
125 81 28 24%
331 241 29 1.8%
193 61 20 24%
428 227 65 2.2%
48 195 90 2.3%
334 227 64 2.2%
403 258 26 1.4%
447 273 10 1.0%
317 207 27 1.489%
1472 64.2%

Heterogeneity: Tau® = 55.86; Chi®= 277.61, df= 29 (F = 0.00001); F= 90%

Test for averall effect: Z=10.92 (P = 0.00001)

-11.20 [16.91,-5.49]
-20.20 [-22.88,-17.52]
-1.80 F5.29, 1.69]
-23.40 [-35.69, -11.11]
-20.50 [-31.18,-9.82]
-27.10 [-32.87,-21.33]
-26.80 [-33.70, -19.90]
-10.20 [-16.04, -4.36]
-20.00 [-28.45, -11.55]
-9.20 F20.68, 2.24]
-19.00 [-25.88,-12.12]
-8.70 F14.25,-5.15]
-12.80 [17.50,-8.10]
-20.60 [-26.98, -14.32]
-21.00 [-24.16, -17.24]
-9.80 [13.25, -6.25]
-23.40 [-34.80, -12.00]
-16.40 [-20.54, -12.26]
-16.90 [-21.24, -12.56]
-21.90 [-25.70,-16.10]
-1.80 F5.84, 2.34]
-3.70 F7.75,0.35]
-21.50 [-31.91,-11.08]
-14.50 [-17.42,-11.58]
-26.80 [-33.70, -19.90]
-29.20 [-34.95, -24.65]
-18.90 [-25.42, -12.38]
060 [14.46, 13.26]
-31.80 [-51.51,-12.08]
-17.00 [-26.24, -7.76]
16,55 [19.51, -13.58]




1.11.2 Skeletal procedures

Brevi 2011 {JOMS) 108 74 33 523 207 Kx] 21% -41.80[-49.30,-34.30] I

Gerbino 2014 9.1 8 10 595 253 10 1.2% -50.40 [-66.85,-33.94]

Giarda 2013 7.3 101 16 204 214 16 1.7%  -1310[24.69,-1.51] —_—

Liu 2014 57 44 16 45 247 16 1.4% -39.30[-54.01,-24.59] E—

Liu 2018 81 92 20 387 303 20 1.4% -3060[44.48-1677] —_—

Subtotal (95% CI) 95 95  7.7% -34.69[-47.20,-22.19] -

Heterogeneity: Tau® = 160.06; Chi*= 20,93, df= 4 (P=0.0003); F=81%

Testfor overall effect. £=5.44 (P = 0.00001)

1.11.3 Upper airway stimulation

Eastwood 2011 91 167 19 168 144 21 1.0% S7T0R17.41, 2.01] T

Eastwood 2020 48 B9 22191 1.2 22 2.3% -9.30 [-14.80,-3.80] -

Friedman 2016 236 223 43 324 223 43 1.8% -8.80 [-18.23, 0.63] —

Hasselbacher 2018 (SE) 181 13 15 2683 186 18 1.7% -9.20 [-20.68, 2.28] —

Heiser 2017 94 a 3 11 I M 2.3% -2080[-26.48,-1517] -

Lai 2018 158 296 121 181 182 121 2.2% -3.30 [19.49, 2.89] -

Philip 2018 106 98 10 281 212 10 1.4% -27.60 [4210,-13.10] —_—

Steffen 2018 (L Aug) 51 145 a5 273 187 35 2.0% -2220[-30.25,-14.19] I

Steffen 2018 (L Feh) 137 148 56 276 164 B0 2.3%  -13.90[19.60,-5.20] -

Steffan 2018 (SB) 91 906 44 262 238 44 21% -1710[24.68,-957] _—

Steffen 2018 103 173 25 201 184 25 1.8% -580[159.73,013] —

Strollo 2014 138 1687 124 289 12 126 2.6% -15.00[1847,-11.53] -

‘van de Heyning 2012 336 208 20 30 198 20 16% 3.50 [-9.08, 16.09]  a

Zhu 2018 1M1 16 3 7 123 31 21%  -16.00F23.10,-8.90] -

Subtotal (95% CI) 596 604 28.0% -12.86 [-16.28, -9.44] +

Heterogeneity: Tau®=25.82; Chi*= 39.63, df=13(F=0.0002); F= 67%

Testfor overall effect. £= 7.36 (P = 0.00001)

Total (95% Cl) 2151 2171 100.0% -16.88 [19.35, -14.42] ¢

Heterogeneity: Tau® = §0.90; Chi*= 401.78, df= 48 (P < 0.00001); F= 85% f f f |

Testfor overall effect Z=13.41 (P =0.00001) -100 Fa.v.ms'i?jsmatmemUFa.v.mS pretrggtmem 100

Test for subaroun differences: Chi*=11 80 df=2 (P=00031. F=831%
Figure S29. OR-based surgery pretreatment vs. posttreatment (persistent taste alteration,
incidence)

Postireatment  Pretreatment Risk Difference Risk Difference

Study or Subgroup Evenis Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

1.36.1 Soft tissue procedures

Aneeza 2011 1 14 0 14 3.0% 0.07 011, 0.25] —

Haavisto 1594 2 52 ] 82 24.23% 0.04 0,02, 0.10] T

Li 2016 1 25 0 5 8.8% 0.04 -0.06, 0.14] B R

Lin 2014 3 39 ] 3\ 107% 0.08 [-0.02,0.17] T

Rohinson 2009 1 G4 ] G4 533% 0.02 [-0.03, 0.06] t

Subtotal (95% CI) 194 194 100.0% 0.03 [0.00, 0.08]

Total events a8 ]

Heterogeneity: Tau®=0.00; Chi*= 208, dfi= 4 (FP=072, F=0%

Test for overall effect: £= 2.01 (P = 0.04)

Total (95% CI) 194 194 100.0% 0.03 [0.00, 0.08] »

Total events a8 ]

Heterogeneity: Tau?= 0.00; Chi*= 2.08, df= 4 (P=0.72); F= 0% -DIS -DIES ] 0525 DIS

Test for averall effect: 2= 2.01 (F = 0.04)
Testfor subgroup diffierences: Mot applicable

pretreatment posttreatment



Figure S30. OR-based surgery pretreatment vs. posttreatment (persistent mandibular paresthesia,

incidence)
Postreatment  Pretreatment Risk Difference Risk Difference

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.28.1 Soft tissue procedures
Miller 2004 ] 32 a 32 14.0% 016 [0.02, 0.29] —
Rohinson 20049 11 B4 1] B4 17.E% 017 [0.08, 0.27] —
Subtotal {95% CI) 98 96 31.6% 0.17 [0.09, 0.24] &
Total events 16 0
Heterageneity: Tau®= 0.00; Chif=0.03, df=1 {P=0.89), F=0%
Testfor overall effect: £=4.21 (P = 0.0001)
1.28.2 Skeletal procedures
Boyd 2015 ] 30 a 30 20.8% 0.00 [-0.08, 0.08] -+
Goh 2003 3 11 a 11 5.8% 0.27 [0.01, 0.55]
Li 2000 4 42 a 42 17.5% 010 [0.00,018] el
Liu 2012 1 11 1] 11 8.2% 0.08[F0.13, 0.31] I
Riley 2000 5 40 1] 40 1B.2% 013[0.02 023] =
Subtotal {95% CI) 134 134 68.4% 0.09 [-0.00, 0.18] P
Total ewents 13 a
Heterageneity: Tauw®= 0.01; Chif=1095, df= 4 (P =0.03); F= 63%
Test for overall effect: £=1.87 (P = 0.06)
Total (95% CI) 230 230 100.0% 0.11[0.03, 0.19] &
Total ewents 24 a
Heterogeneity: Tauw®= 0.01; Chif=18.15, df= 6 (P = 0.006); F=67% R 5 g 0s 1

Test for overall effect: £=2.85 (P =0.004)
Testfor subaroup differences: Chif=171. df=1 (P=019), F=41.5%

pretreatment postireatment

Figure S31. OR-based surgery pretreatment vs. posttreatment (persistent perceived worsening of

facial appearance, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% CI
1.31.1 Skeletal procedures
Boyd 2014 4 30 1] 30 0.13[0.00,0.27] —t
-1 -05 0 0.5

pretreatment postireatment

Figure S32. OR-based surgery pretreatment vs. posttreatment (persistent aspiration, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
1.33.1 Soft tissue procedures
Robinson 2009 3 F4 1] B4 0.0a[-0.01,0.11] I L
.02 -0 0 0.1 0.2

pretreatment postreatment

Figure S33. OR-based surgery pretreatment vs. posttreatment (persistent hemorrhage, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
1.42.1 Soft tissue procedures
Haavisto 1994 1 91 i 91 0.01[-0.02, 0.04] 1

-005 -0025 0 0025
pretreatment postreatment

0.05



Figure S34. OR-based surgery pretreatment vs. posttreatment (persistent globus pharyngeus,
incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
1.43.1 Soft tissue procedures
Hobsan 2012 1 27 i 27 0.04 [-0.06, 0.13] — Tt
-0.2 -0.1 0 0.1 0.2

pretreatment postreatment

Table $1. Summary of findings table for the surgical treatment of obstructive sleep apnea in adults
who were intolerant or unaccepting of CPAP

References: Adzreil 2017 (1); Aneeza 2011 (2); Arora 2016 (3); Askar 2018 CO (4); Askar 2018 SB (5); Aynaci 2018 (6); Azbay 2016 (7); Babademez 2010
(8); Babademez 2019 (9); Babademez 2019 (CO) (10); Baisch 2006 (11); Baradaranfar 2015 (12); Barbieri 2019 (13); Barrera 2016 (14); Bayir 2016 (15);
Benazzo 2008 (16); Bettega 2000 (17); Bican 2010 (18); Binar 2017 JLO (19); Binar 2017 EAO (20); Blumen 2009 (21); Blumen 2015 (22); Boon 2018 (23);
Bostanci 2016 (24); Bowden 2005 (25); Bowen 2018 (26); Boyd 2013 (27); Boyd 2015 (28); Brevi 2011 (29); Browaldh 2013 (30); Browaldh 2016 (31);
Browaldh 2018 (32); Cammaroto 2017 (33); Catella 2019 (34); Chen 2014 (35); Cho 2014 (36); Choi 2011a (37); Choi 2011b (38); Choi 2012 (39); Choi 2013
(40); Choi 2015 (41); Choi 2017 (42); Cillo 2013 (43); Conradt 1997 (44); Conradt 1998 (45); Conway 1985 (46); Cui 2016 (47); Dahlof 2002 (48); de Paula
Soares 2014 (49); den Herder 2005 (50); Eastwood 2011 (51); Eastwood 2020 (52); EI-Ahl 2016 (53); EI-Anwar 2018 (54); El-Anwar 2019 (55); Elbassiouny
2015 (56), Emara 2011 (57); Emara 2016 (58); Eun 2008 (59); Eun 2009 (60); Evans 2019 (61); Fibbi 2009 (62); Fiorita 2018 (63); Freidman 2003 (64);
Friedman 2004 (65); Friedman 2007 (66); Friedman 2016 (67); Gerbino 2014 (68); Giarda 2013 (69); Goh 2003 (70); Goodday 2016 (71); Gunawardena 2013
(72); Gunbey 2015 (73); Ha 2020 (74); Haavisto 1994 (75); Hamans 2008 (76); Hasselbacher 2018 EAORL (77) Hasselbacher 2018 SB (78); Heiser 2017
(79); Heiser 2019 (80); Hendler 2001 (81); Hester 1995 (82); Hobson 2012 (83); Hochban 1997 (84); Holmlund 2016 (85); Hsieh 2014 (86); Huang 2008 (87);
Huang 2016 (88); Huntley 2018 AORL (89); Huntley 2018 OHNS (90); Huntley 2019 ENT (91); Huntley 2019 L (92); Islam 2015a (93); Islam 2015b (94);
Jacobowitz 2006 (95); Jung 2020 (96); Karakoc 2018 (97); Karatayli-Ozgursoy 2012 (98); Katsantonis 1990 (99); Kayhan 2016 (100); Kent 2016 (101);
Kezirian 2010 (102); Khan 2009 (103); Kim 2013 CO (104); Kim 2013 EAO (105); Kinoshita 2006 (106); Komada 2012 (107); Lai 2018 (108); Larsson 1991
(109); Larsson 1994 (110); Lee 1999 (111); Lee 2009 OHNS (112); Lee 2010 (1113); Lee 2011 (114); Lee 2012 (115); Lee 2018 (116); Li 2000 (117); Li 2000
(L) (118); Li 2000 (L p.982) (119); Li 2003 (120); Li 2004 (121); Li 2005a (122); Li 2005b (123); Li 2006 (124); Li 2008 (125); Li 2009 (126); Li 2013a (127); Li
2013b (128); Li 2013¢ (129); Li 2014 (130); Li 2015 (131); Li 2016 (132); Li 2018 (133); Lim 2018 (134); Lin 2006 (135); Lin 2010 (136); Lin 2011 (137); Lin
2013 (138); Lin 2014 (139); Lin 2015 (140); Lin 2017 (141); Liu 2012 (142); Liu 2013 (143); Liu 2015 (144); Liu 2016 (145); Lundkvist 2009 (146); Lye 2008
(147); Mackay 2013a (148); MacKay 2013b (149); MacKay 2020 (150); Mahmoud 2018 (151); Mahmoud 2019 (152); Makovey 2017 (153); Manikandhan 2014
(154); Meraj 2017 (155); Miller 2002 (156); Miller 2004 (157); Miyazaki 1998 (158); Montevecchi 2018 (159); Mora 2012 (160); Moxness 2014 (161); Mure
2019 (162); Mutlu 2017 (163); Nakata 2006 (164); Neruntarat 2003 (165); Neruntarat 2011 (166); Omur 2005 (167); Pang 2016 (168); Pang 2017 (169); Pang
2020 (L p.551) (170); Pang 2020 (L p.2281) (171); Parikh 2018 (172); Park 2018 (173); Peng 2016 (174); Peng 2019 (175); Philip 2018 (176); Philip-Joet 1991
(177); Plaza 2019 (178); Riley 2000 (179); Robinson 2009 (180); Ronchi 2013 (181); Rotenberg 2014 (182); Roustan 2018 (183); Ryan 1990 (184); Salapatas
2016 (185); Sanders 1990 (186); Santos 2007 (187); Sarber 2020 (188); Schendel 2014 (189); Schwab 2018 (190); Sezen 2011 (191); Shah 2018 (192); Shin
2013 (193); Shine 2009 (194); Shuaib 2015 (195); Simsek 2015 (196); Sommer 2016 (197); Sorrenti 2003 (198); Steffen 2018 (L Aug) (199); Steffen 2018 L
Feb (200); Steffen 2018 (SB) (201); Steffen 2019 (202); Strollo 2014 (203); Suh 2013 (204); Sun 2008 (205); Sundman 2021 (206); Suslu 2017 (207); Tan
2014 (208); Thaler 2016 (209); Thaler 2020 (210); Toh 2014 (211); Tsui 2020 (212); Tuncel 2012 (213); Turhan 2015a (214); Turhan 2015b (215); Turhan
2020 (216); Van de Heyning 2012 (217); Varghese 2012 (218); Verse 2002 (219); Vicini 2010 (220); Vicini 2014 HN (221); Vicini 2014 ORL (222); Vicini 2015
(223); Vigneron 2017 (224); Vilaseca 2002 (225); Walia 2019 (226); Walker 1989 (227); Wang 2013 (228); Weaver 2011 (229); Wee 2015 (230); Wetmore
1986 (231); Woodson 2005 (232); Xiao 2016 (233); Yaremchuk 2011 (234); Yi 2009 (235); Yi 2011 (236); Yin 2007 (237); Yuksel 2018 (238); Zhang 2013
(239); Zhang 2014 (240); Zhao 2017 (241); Zhu 2018 (242); Zonato 2006 (243)

ESS* (Surgery vs DDDD The mean difference in ESS score of the surgery group was 199
Control) HIGH 5.6 points A lower (7.3 lower to 4.0 lower) than the control (3 RCTs) 31150197
group.
ESS* (Pre-vs. Post- @O0 The mean difference in ESS score after surgery was 5.8 7875
surgery) Low points A lower (6.3 lower to 5.4 lower) than before surgery. (145 observational studies) 1.247.914.16,18-2023,2529,32-

34,36-38,40,41,43,50-55,57-60,62,63,66,67,69,72,74,77,79,80,83,85,87-91,93-
95,100-101,107,108,112,114-116,121,125-129,131-133,135,136,138-146,148-
151,153,159-162,164-169,172-176,178,182,183,185,188,191-193,195,197-
203,205,208,210-212,216-223,225,228,229,234-238,242

Sleep-related QOL* @O The mean difference in FOSQ score of the surgery group 99 (1 RCT) 1%
(FOSQ) (Surgeryvs ~ MODERATE '  was 3.5 points higher (2.6 higher to 4.4 higher) than the
Control) control group.




Sleep-related QOL* @@ (OO The mean difference in FOSQ score after surgery was 3.5 432 (11 observational studies)
(FOSQ) (Pre- vs. LOW points A higher (2.9 higher to 4.0 higher) than before surgery. ~ 28.5152.77.102:147,200.203212217,229
Post-surgery)
Sleep apnearelated OO0 The mean difference in SAQLI score after surgery was 1 80
QOL* (SAQLI) (Pre-  VERY LOW *2  point 8 higher (0.03 higher to 1.7 higher) than before surgery. (3 observational studies) 5'67.212
vs Post-surgery)
General QOL* [Y=11@) The mean difference in SF-36 Physical Summary Score in 62
(SF-36 Physical MODERATE *  the surgery group was 2.9 points 8 higher (1.6 lower to 7.4 (1RCT) 3
Component higher) than the control group.
Summary) (Surgery
vs Control)
General QOL* 1000 The mean difference in SF-36 Physical Summary Score after 73
(SF-36 Physical VERY LOW 12 surgery was 6.3 points A higher (0.4 lower to 13.0 higher) (2 observational studies) 121212
Component than before surgery.
Summary) (Pre- vs
Post-surgery)
General QOL* [2Y121@) The mean difference in SF-36 Mental Summary Score inthe 62
(SF-36 Mental MODERATE 12  surgery group was 5.4 points A higher (0.1 higher to 10.7 (1RCT)%
Component higher) than the control group.
Summary) (Surgery
vs Control)
General QOL* e000 The mean difference in SF-36 Mental Summary Score after 73
(SF-36 Mental VERY LOW 1 surgery was 9.5 points A higher (2.0 lower to 20.9 higher) (2 observational studies) 121212
Component than before surgery.
Summary) (Pre- vs
Post-surgery)
General QOL* [+1=1:1@) The mean difference in SF-36 Vitality Score in the surgery 55
(SF-36 Vitality Score)  MODERATE 12  group was 21.1 points A lower (32.7 lower to 9.5 lower) than (1 RCT) 3
(Surgery vs Control) the control group.
General QOL* 1000 The mean difference in SF-36 Vitality Score after surgery 73
(SF-36 Vitality score)  VERY LOW 12 was 14.4 points A higher (9.0 higher to 19.8 higher) than (2 observational studies) 21212
(Pre- vs Post-surgery) before surgery.
Sleep quality* (PSQl) @O0 The mean difference in PSQI score after surgery was 1.4 148 (4 observational studies) 5105173233
(Pre- vs. Post- LOW points B lower (2.0 lower to 0.7 lower) than before surgery.
surgery)
Snoring*, VAS [1=121@) The mean difference in snoring score in the surgery group 29
(Surgery vs Control)  MODERATE 12  was 3.7 points A lower (5.3 lower to 2.1 lower) than the (1 RCT) 1o
control group.
Snoring*, VAS (Pre- @O0 The mean difference in snoring score after surgery was 5.2~ 2098
vs Post-surgery) Low points A lower (5.9 lower to 4.6 lower) than before surgery. (36 observational studies) 145919,36,38,53,54,56,64-
66,72,83,87,104,116,131,133,136,138,139,141,142,166-
169,185,197,211,228,229,235,236,238
Systolic BP* (Surgery @O0 The mean difference in systolic BP in the surgery group was 99
vs Control) LOW 2 0.2 points B lower (4.9 lower to 4.5 higher) than the control (1 RCT) 150
group.
Systolic BP* (Pre-vs ~ @OOO The mean difference in systolic BP after surgery was 6.3 540
Post-surgery) VERY LOW 2 mmHg A lower (11.6 lower to 0.9 lower) than before surgery. (10 observational studies)49.:88.106.112:114,153,169.174,182.226
Diastolic BP* 21100 The mean difference in diastolic BP in the surgery group was 99
(Surgery vs Control)  LOW 2 0.4 points B lower (3.5 lower to 2.7 higher) than the control (1 RCT) 150
group.
Diastolic BP* (Pre-vs @@ (OO The mean difference in diastolic BP after surgery was 2.7 518
Post-surgery) LOW mmHg A lower (7.9 lower to 2.5 higher) than before surgery. (9 observational studies) 49:88.106.112:114,153,169,174,226
AHI* (Surgery vs DDDD The mean difference in AHI in the surgery group was 18.4 198
Control) HIGH events/hr A lower (26.4 lower to -10.5 lower) than in the (3 RCTs) 30150197

control group.




AHI* (Pre- vs Post- [+Y-1-1@)

The mean difference in AHI after surgery was 24.1 events/hr

10652

surgery) MODERATE 3  Alower (25.7 lower to 22.5 lower) than before surgery. The (194 observational studies) 1:3-14.16-27:29,30,32-44,47.49-
mean AH| before surgery was 39.0 (18.2) events/hr and after  62646567-7476-80,82:86,88-93,95-104,106-108,113-116,124-134,136-
surgery was 16.6 (14.6) events/hr for a 58% reduction. 140,142-145,147,149-155,158-164,166,168,170,172-176,178,181-183,185-193,
195-197,199-205,207,209-211,213-225,227,228,230-242
RDI* (Surgery vs [2Y1-1@) The mean difference in RDI in the surgery group was 16.4 98
Control) MODERATE 12  events/hr A lower (33.3 lower to 0.6 higher) than in the (2 RCTs)30.197
control group.
RDI* (Pre- vs Post- [2Y1-1@) The mean difference in RDI after surgery was 31.0 events/hr - 965
surgery) MODERATE 3  Alower (35.7 lower to 26.3 lower) than before surgery. The (27 observational studies) 11:446476.82:104105.110-
mean RDI before Surgery was 453 (206) events/hr and 113,115,116,128,145,146,154,156,157,159,166,167,180,184,190,192
after surgery was 16.1 (13.3) events/hr for a 64% reduction.
Permanent 1000 The mean difference in risk of permanent dysphagia 1175
dysphagia, Risk* VERY LOW 2 between pre- and post-surgery was 0.02 B higher (-0.01 (10 observational studies) 10.75.85.107.142,167,171,180,210.230
(Pre- vs Post-surgery) lower to 0.04 higher).
MD Anderson 1000 The mean difference in MD Anderson permanent dysphagia 24
dysphagia score* VERY LOW 2 score was 0.4 points B lower (3.4 lower to 2.6 higher) than (1 observational study) 22!
(Pre- vs Post-surgery) before surgery.
LSAT (Surgery vs [Y=)1@) The mean difference in LSAT in the surgery group was 4.3% 197
Control) MODERATE *2 B higher (3.1 higher to 5.6 higher) than in the control group. (3 RCTs) 30.150.197
LSAT (Pre-vs Post- @O0 The mean difference in LSAT after surgery was 7.2% A 6653
surgery) LOW higher (6.4 higher to 8.0 higher) than before surgery. The (133 observational studies) 4811.12.18-21.24-
mean LSAT before Surgery was 780 (94)% and after 26,30,32,36,37,39-41,46-48,53-60,64,70,72,74,79,81-83,87-97,100-106,108-
Surgery was 844 (72)% for a 82% increase. 109,112,114,115,117-119,121,125,127-130,132,133,136-145,147,149-154,156-
158,164-166,168,170,173-175,177,179-181,184-188,193-195,197,198,200,204-
206,208,209,211,215,216,218,220,222,225,227,228,230,231,233,235,237,243
ODI (Surgery vs [SleTTe) The mean difference in ODI in the surgery group was 17.0 164
Control) HIGH points A lower (24.9 lower to 9.2 lower) than in the control (2 RCTs) 20.150
group.
ODI (Pre- vs Post- 2112 @) The mean difference in ODI after surgery was 16.9 pointsA 2151
surgery) MODERATE 3  lower (19.4 lower to 14.4 lower) than before surgery. The (48 observational studies) 7:13.15:19.20.24,29,32.48,51,52,67-

mean ODI before surgery was 30.9 (18.2) and after surgery
was 14.3 (13.8) for a reduction of 54%.

69,72,77-79,96,97,105,108-110,112,114,144-146,159-161,163,173,176,183,199-
203,206,214,216,217,219,223,230,242

*Critical Outcomes

'Quality of evidence was downgraded due to imprecision associated with small sample size (i.e., <100)
2Quality of evidence was downgraded due to imprecision (i.e., 95% CI of mean difference crosses clinical significance threshold)
3Quality of evidence was upgraded due to large effect

AMean difference meets or exceeds clinical significance threshold
BMean difference does not meet clinical significance threshold




Bariatric surgery for the treatment of OSA in obese adults (PICO 2)

Figure S35. Bariatric surgery pretreatment vs. posttreatment (ESS)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
del Genio 2016 13 38 168 25 36 121% -970[10.62,-8.78] -
Dixon 2005 3.8 3 24 13 7 28 9.0% -9.20[1219,-6.21]
Haines 2007 G 139 10 1 391 1248% -4.00[4.14,-3.86) -
Lettieri 2008 10.6 4 24 18 449 24 9.8% -440[6.93 -1.87] —
Peromaa-Haavisto 2017 46 3.2 119 745 132 120%  -3.10[4.06,-2.14] -
Privadarshini 2017 4 22 27 89 3z 27 11.4%  -490[6.36,-3.44] -
Warela 2007 5.3 4 56 137 45 56 11.0% -840[1018 -6.62] —_
Hu 2016 32 16 35 T AB 35 11.0%  -3.B80[5.8% -2.08] -
Zou 20145 3 27 44 6.8 47 44 11.2%  -3.80[5.40,-2.20] —
Total (95% CI) 757 770 100.0% -5.63 [-7.31, -3.94] <
Heterogeneity: Tau®= 5.90; Chi®=182.90, df= 8 (P = 0.00001); F= 96% =0 0 4 0 o0

Testfor averall effect: 7= 655 (F = 0.00001)

Favors postireatment Favors pretreatment

Figure S36. Bariatric surgery pretreatment vs. posttreatment (Daytime sleepiness frequency)

Posttreatment  Pretreatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% Cl
Grunstein 2007 202 1582 411 1592 0.42[0.35, 0.50] ——

0.2 05 2 5
Favors postireatment  Favors pretreatment
Figure S37. Bariatric surgery pretreatment vs. posttreatment (SBP, mmHg)
Posttreatment Pretreatment Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Bakker 2013 1086 142 12 1145 193 12 11.0%  -5.90 [19.46, 7.66] —
de Assuncao Machado 2018 1248 14 28 1336 114 28 276% -010[15.79,-2.41] ——
Dixon 2005 1286 236 26 1406 226 25 121% -12.00 [24.81, 0.81] e
Krieger 2012 12005 12.8 24 1231 144 24 238%  -2E0[10.3, 511 —
Hu 2016 120 129 35 1359 177 35 254% -1590[23.16,-8.64] ——
Total (95% CI) 124 124 100.0% -9.28[-14.33,-4.23] -
Heterogeneity: Tau®= 1240, Chi*=6.459 df= 4 (P=017); = 38% 20 B b -5 e

Testfor overall effect: Z=3.60 (P =0.0003)

Favors postireatment  Favors Pretreatment

Figure S38. Bariatric surgery pretreatment vs. posttreatment (DBP, mmHg)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bakker 2013 731 92 12 767 84 12 16.2%  -3.60[-10.65, 3.45] I
de Assuncao Machado 2018 825 115 5 W47 12 28 19.8% -12.20[18.36,-6.04] —
Dixan 2005 843 131 5 883 1440 25 146%  -4.00[-11.54,3.54] ————
Krieger 2012 70.2 493 24 744 105 24 224% -4.20[-9.81,1.41] —
WU 2016 762 81 35 85 122 35 26.9% -B.BO[13.65 -3.99] e —
Total (95% CI) 124 124 100.0% -6.89 [-10.16, -3.63] .
Heterogeneity: Tau®*= 417, Chi*=5.73, df= 4 (P =0.22), F= 30% I o b 1 -

Testfor overall effect Z=4.14 (P = 0.0001)

Favors postireatment  Favors pretreatment

Figure S39. Bariatric surgery vs. nutritional care (AHI, events/hr) [RCT]

Bariatric surgery

Nutritional care

Mean Difference

Mean Difference

Study or Subgroup Mean SD  Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Feigel-Guiller 2015 318 2232 26 434 24 30 721%  -11.90 [-24.26, 0.46] ——

Joosten 2017 -289 2749 20 -147 33 17 27.9% -14.20[-34.09, 5.68] —

Total (95% CI) 46 47 100.0% -12.54 [-23.04, -2.04] -

Heterogeneity: Tau®= 0.00; Chi*=0.04, df=1 (P = 0.82); F=0% a0 5 5 P =

Testfor overall effect: £=2.34 (P =0.02)

Favors bariatric surgery Favors nutritional care



Figure S40. Bariatric surgery pretreatment vs. posttreatment (AHI, events/hr)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Al-Jumaily 2018 56 102 10 381 284 10 3.8% -32.50[-51.79,-13.21]
Bae 2014 93 128 10 51 342 10 3.3% -41.70[-64.35,-19.09]
Bakker 2013 123 132 12 355 419 12 2.9%  -23.20 [48.60, 2.20]
del Genio 2016 58 712 36 328 102 36 61% -27.00[-31.08,-22.92] -
de Raaf 2016 85 B8 208 323 205 205 62% -23.80[-26.86,-20.74] -
Dixon 2005 13.4 13 25 B16 34 25 4E6% -48.20[-62.47,-33.93] e
Fritscher 2007 30 248 12 665 309 12 3.3% -36.50[-558.95,-14.09]
Jiao 2016 3 7 K| 13 234 39 57%  10.00[F17.70,-2.300 i
Krieger 2012 19 217 24 342 3 24 42%  -15.20[31.68 1.28] |
Lage-Hansen 2018 37T 44 36 128 138 3B 61% -9.10[-13.83,-4.37] -
Lettieri 2008 245 1841 24 479 338 24 44% -23.40[-38.74,-8.06] —
Peramaa-Haavisto 2017 99 112 19 276 246 132 61% -17.70[-22.35,-13.09] -
Poitou 2006 97 77 35 245 1B 35 59% -14.80[-2068,-8.92] -
Privadarshini 2017 2012 231 27 3.8 204 27 51%  -11.60[23.22,0.02] -]
Shaarawy 2016 128 113 22 A58 83 22 549% -43.00[-45.86,-37.14] -
Sillo 2018 14 1.7 47 B4 B 47 B3% -5.00[6.81,-3.19] -
Sugerman 1992 26 26 40 B4 39 40 4.6% -38.00[-52.53,-23.47] I—
“alencia-Flores 2004 271 2586 28 719 479 28 36% -44.80[-64.92,-24.68]
U 2016 A ] 3E 215 145 35 59%  -13.80[19.93,-7.67] -
Fou 2015 71 84 44 224 178 44 AY9%  -15.30[-21.25,-9.39] -
Total {95% Cl) 830 843 100.0% -23.12 [-29.01,-17.24] L 2

Heterogeneity: Tau®= 142.81; Chi#= 331.27, df= 19 (P = 0.00001}; F = 94%

-50 50

o -100 I 100
Testfor owerall effect: 2= 7.70 (P = 0.00001) Favors postireatment Favors pretreatment
Figure S41. Bariatric surgery pretreatment vs. posttreatment (RDI)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Bae 2014 16 15.8 10 58.3 299 10 4.2% -42.30[63.26,-21.34] e
Haines 2007 15 2010 101 51 10 101 958% -36.00 [-40.358 -31.62] .
Total (95% CI) 111 111 100.0% -36.26 [-40.55, -31.98] L
Heterogeneity: Tau®= 0.00; Chi®= 0.33, df=1 (P = 0.56), F= 0% ; 1 t t
o -100 -50 a a0 100
Testfor overall effect: Z=18.58 (P = 0.00001) Favors posttreatment Favors pretreatment
Figure S42. Bariatric surgery pretreatment vs. posttreatment (LSAT, %)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bae 2014 86 6.8 10 818 B4 10 8.2% 4.20[-1.59,9.99] T
Fritscher 2007 var o137 12 647 134 12 26% 14.00[2.16, 24.84]
Haines 2007 86 7.3 54 77147 54 131% 9.00[4.62, 13.38] I
Jiao 2016 29 |3 39 g2 14 39 11.4% T.O0[2.22,11.78] —
Krieger 2012 84 7.4 24 806 ©BY 24 14.9% 3.40 [-0.65, 7.45] T
Lettieri 2008 2445 4.8 24 TES 121 24 9.3% 8.00[2.63,13.37] —
Paitou 2006 825 B4 35 73 118 35 127% 940 [5.04, 13.96] I
Hu 2016 26.6 7 T B I 3E 13.0% 9.601[5.10,13.90] —
Zou 2015 867 BT 44  FT1 1149 44 14.9% 9.60[5.56, 13.64] —
Total (95% CI) 277 277 100.0% 7.80 [6.04, 9.57] L 2
Heterogeneity: Tau*=1.19; Chi*= 9.58, df= 2 (P = 0.30); F= 16% _250 _150 ] 150 EIIJ
Testfor overall effect: Z= 8.5 (P < 0.00001) Favors pretreatment Favors postireatment
Figure S43. Bariatric surgery pretreatment vs. posttreatment (ODI)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bae 2014 8.6 13 10 61 342 10 56% -5240[75.08,-28.72]
Lage-Hangen 2018 43 a1 33182 203 35 23.2%  -13.90[20.85,-6.95] =
Poitou 2006 108 83 35 2649 189 35 234% 1610 [22.84 -5.26] -
®u 2016 69 107 35 265 186 35 228% -1960[26.71,-12.49] -
Zou 2015 6.4 g 44 254 186 44 250% -19.00[25.11,-12.88] -
Total (95% CI) 157 159 100.0% -19.13 [-24.97, -13.30] *
Heterogeneity: Tau?= 2570; Chi*=1077, df=4 (P=0.03) F=63% LT 2 5 a0 1o

Testfor overall effect: 2= 6.43 (P

= 0.00001)

Favors postireatment Favars pretreatment



Figure S44. Bariatric surgery pretreatment vs. posttreatment (Snoring, %)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Bae 2014 307 25 10 635 276 10 -37.80[-60.88,-14.72] — |
-100 -50 0 50 100

Favors posttreatment Favors pretreatment

Figure S45. Bariatric surgery pretreatment vs. posttreatment (Snoring frequency)

Posttreatment  Pretreatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Grunstein 2007 172 14492 TOa 1892 B14% 01a[013, 0.18] [ |
Lettieri 2008 23 24 22 24 386% 209[018,2473] L]
Total (95% CI) 1616 1616 100.0% 0.42 [0.03, 5.10] ——e R —
Total events 195 Tan

Heterogeneity: Tau® = 2.65; Chi*=4.32 df=1{F=004), F=77%

}
0

}
10

0.0z a0
Test for overall effect: Z=0.68 (P = 0.49) Favors posttreatment Favors pretreatment
Figure S46. Bariatric surgery vs. nutritional care (BMI, kg/m?) [RCT]
Bariatric surgery Nutritional care Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean S0 Total IV, Random, 95% Cl IV, Random, 95% CI
Joosten 2017 -10 .4 20 04 53 17 10401527, -5.59] — |
-40 -0 0 10 20
Favors bariatric surgery Favors nutritional care
Figure S47. Bariatric surgery pretreatment vs. posttreatment (BMI, kg/im?)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Al-Jurnaily 2018 303 36 10 485 65 10 35% -18.20[22.81,-13.59] —
Bae 2014 268 44 10 389 83 10 29% -13.00[18.82,-7.19] —
Bakker 2013 334 T2 12 458 T4 12 2.8% -12.00[-18.05,-5.99] —
de Assuncan 2018 303 34 25 4327 a5 25 4.6% -12.80[-145.43,-10.37] -
del Genio 2016 321 66 36 813 1B 36 3EB% -19.20[23.56,-14.84] —
de Raaf 2016 33T 545 205 46 T2 205 5.1% -12.30[-13.54,-11.06] -
Dixon 2005 3Tz T2 25 A27 45 25 3.8% -159.50[-2017,-10.83] I
Fredheirm 2013 334 48 44 475 56 44 48% -1410[16.28,-11.97] -
Fritscher 2007 341 84 12 555 101 12 23% -21.40[28.73,-14.07] —
Haines 2007 38 10 1M a6 1 1M 4.48% -18.00[-20.76,-15.24] -
Hariri 2015 (SORD) 348 69 T3I6 439 TFA 930 53w -810[9.79,-8.41] -
Jiao 2016 242 27 39 307 3F 3l 51w -6.50 794, -5.06] -
Krieger 2012 356 8.2 24 472 11 24 31% -11.E0[-17.09,-6.11] D
Lage-Hansen 2018 308 448 36 444 42 36 4.7% -13.60[-145.91,-11.29] -
Lankford 2005 322 78 15 483 T4 15 31% -1610[21.54,-10.66] _—
Lettieri 2008 321 55 24 51 104 24 34% 1890 [F23.61,-14.19] —_—
Feromaa-Haavisto 2017 33 41 128 439 64 132 A1%  -10.90[-12.30,-9.50] -
Pillar 1994 33 Th 14 45 T2 14 31%  -1200[17.45-6.599] i
Paoitou 2006 398 7T 35 513 83 35 40%  -11.40[15.15,-7.659] -
Privadarshini 2017 41.2 8.2 27 484 B2 2T 36% -T20[-11.57,-2.83] -
Shaarawy 2016 3549 448 22 482 T3 22 4.0% -12.30[-15.85 -8.69] -
Sillo 2018 364 57 47 51 TE 47 45% -14B0[F17.32,-11.88] -
Sugerman 1992 38 9 31 1] 13 61 3.5% -18.00 2255, -13.49] -
®u 2016 243 27 35 34 3.6 35 A.0% -6.80[-8.249,-5.31] -
Fou 2015 244 26 44 3 34 44 51w -B.F0[7.96,-5.44] -
Total {95% Cl) 1737 1965 100.0% -12.82[-14.29,-11.35] 4
Heterogeneity: Tau®= 10.60; Chi®= 23846, df= 24 (P = 0.000013; 1P = 80% =0 B s -5 a0

Testfor overall effect: Z=17.08 (P = 0.00001}

Favors posttreatment Favors pretreatment



Figure S48. Bariatric surgery pretreatment vs. posttreatment (PAP pressure, cm Hz20)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Haines 2007 7 i 3 11 4841 83 181% -4.00[6.78,-1.22
Lankfard 2005 a8 27 15 113 3 15 336% -2.450[4.54 -0.46] ——
Lettieri 2008 24 21 24 1145 37 24 48.3% -310[4.80,-1.400 ——
Total (95% CI) 70 122 100.0% -3.06 [-4.24, -1.88] -
Heterogeneity Tau®=0.00; Chi*= 0.73, df= 2 (P = 0.63); F= 0% _150 % 2 % 150

Testfor overall effect: Z=5.07 (P = 0.00001)

Favors Postireatment  Favors Pretreatment

Figure S49. Bariatric surgery pretreatment vs. posttreatment (iron malabsorption, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% CI
Fritscher 2007 1 12 il 12 0.08[-0.12,0.29] e E—
05 -0.25 0 0.25 05
pretreatment postireatment
Figure S50. Bariatric surgery vs. nutritional care (gastric ulcer, incidence) [RCT]
Bariatric surgery  Nutritional care Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% Cl
Feigel-Guiller 20145 1 30 n 33 0.03 [F0.05 012) I L —
-0.2 -0 0 0.1 0.2

pretreatment posttreatment

Table S2. Summary of findings table for the bariatric surgical treatment of obstructive sleep apnea
in adults with obesity

References: Al-Jumaily 2018 (1); Bae 2014 (2); Bakker 2013 (3); de Assuncao Machado2018 (4); de Raaf 2016 (5); Del Genio 2016 (6); Dixon 2005 (7);
Feigel-Guiller 2015 (8); Fredheim 2013 (9); Fritscher 2007 (10); Grunstein 2007 (11); Haines 2007 (12); Hariri 2018 (13); Jiao 2016 (14); Joosten 2017 (15);
Krieger 2012 (16); Lage-Hansen 2018 (17); Lankford 2005 (18); Lettieri 2008 (19); Peroma-Haavisto 2017 (20); Pillar 1994 (21); Poitou 2006 (22);
Priyadarshini 2017 (23); Shaarawy 2016 (24); Sillo 2018 (25); Sugerman 1992 (26); Valencia-Flores 2004 (27); Varela 2007 (28); Xu 2016 (29); Zou 2015 (30)

ESS* (Pre-vs Post- @@ The mean ESS after surgery was 5.6 points A lower (7.3 757

surgery) MODERATE 3 lower to 3.9 lower) than before surgery. (9 observational studies) 67.12.19.20.23.28-30

Daytime sleepiness* @@ The odds ratio for daytime sleepiness was 0.4 A (0.35t0 0.5) 1592

(Pre- vs Post-surgery) LOW after surgery vs before surgery. (1 observational study) 2

SBP* (Pre-vs Post- @@ The mean SBP after surgery was 9.3 mmHg A lower (14.3 124

surgery) MODERATE 3 lower to 4.2 lower) than before surgery. (5 observational studies) 347.16:29

DBP* (Pre-vs Post- @@ The mean DBP after surgery was 6.9 mmHg # lower (10.2 124

surgery) MODERATE 3  lower to 3.6 lower) than before surgery. (5 observational studies) 347.16.29

AHI* (Surgery vs 2112 @) The mean AHI in the surgery group was 12.5 events/hr A 46

Control) MODERATE 2 lower (23.0 lower to 2.0 lower) than in the control group. (2RCTs) 815

AHI* (Pre- vs Post- 2112 @) The mean AHI after surgery was 23.1 events/hr A lower (29.0 830

surgery) MODERATE 3  lower to 17.2 lower) than before surgery. The mean AHI (20 observational studies) 1-35-7.10,14,16.17,19,20.22-27,29,30
before surgery was 34.8 events/hr and was 11.7 events/hr
after surgery for a reduction of 66%.

RDI* (Pre- vs Post- [2Y121@) The mean RDI after surgery was 36.3 events/hr A lower 111

surgery) MODERATE *  (40.6 lower to 32.0 lower) than before surgery. The mean (2 observational studies) 212

RDI before surgery was 51.3events/hr and was 15.0
events/hr after surgery for a reduction of 71%.




LSAT (Pre-vs Post- OO0 The mean LSAT after surgery was 7.8% A higher (6.0 higher ~ 277
surgery) LOW to 9.6 higher) than before surgery. The mean LSAT was (9 observational studies) 210.12.14,16.19.22.29.30
77.7% before surgery and was 85.5% after surgery for an
increase of 10%.
ODI (Pre- vs. Post- [2Y1-1@) The mean ODI after surgery was 19.1 points A lower (25.0 157
surgery) MODERATE 3  lower to 13.3 lower) than before surgery. The mean ODI (5 observational studies) 217.22.29.30
was 26.3 before surgery and was 7.2 after surgery for a
reduction of 73%.
% of Patients Snoring @O0 The mean % of patients snoring after surgery was 37.8% A 10
(Pre-vs Post-surgery) VERY LOW ! lower (60.9 lower to 14.7 lower) than before surgery. (1 observational study) 2
Snoring Frequency o000 The odds ratio of snoring after surgery was 0.4 lower (0.03 1616
(Pre-vs Post-surgery) VERY LOW 2 lower to 5.10 higher) than before surgery. (2 observational studies) 111
BMI (Surgery vs [2Y11@) The mean BMI in the surgery group was 10.4 kg/m2A lower 37
Control) MODERATE '  (15.3 lower to 5.5 lower) than in the control group. (1RCT) 15
BMI (Pre- vs Post- [<Y1-1@) The mean BMI after surgery was 12.8 kg/m2 A lower (14.3 1737
surgery) MODERATE 3 lower to 11.4 lower) than before surgery. (25 observational studies) 1-7:910.12-14,16-26.29.30
Optimal PAP o000 The mean optimal PAP pressure after surgery was 3.1cmA 70
Pressure (Pre- vs VERY LOW * H20 lower (4.2 lower to 1.9 lower) than before surgery. (3 observational studies) 121819
Post-surgery)

*Critical Outcomes

1Quality of evidence was downgraded due to imprecision associated with small sample size (<100 participants)

2Quality of evidence was downgraded due to imprecision (i.e., 95% CI of mean difference crosses clinical significance threshold)
3Quality of evidence was upgraded due to large effect

AMean difference meets or exceeds clinical significance threshold
BMean difference does not meet clinical significance threshold




Surgical treatment of OSA in adults to facilitate use of CPAP (PICO 3)

Figure S51. OR-based adjunctive surgery pretreatment vs. posttreatment (ESS)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.2.1 Soft tissue procedures
Azhay 2016 13 47 67 18 44 67 38.6% -5.00[-6.54,-3.46] ——
Bican 2010 111 28 20 171 27 20 342% -B.00[-7.70,-4.30] —
MNakata 2006 48 AT 30 121 43 30 272%  -7.30[-9.33,-9.27] —
Subtotal (95% Cl) 117 117 100.0% -5.97 [-7.23, -4.70] <
Heterogeneity: Tau®= 0.46; Chi*=3.15,df=2{F =021}, F=37%
Testfor overall effect: 2= 9.26 (P = 0.00001)
Total (95% CI) 117 117 100.0% -5.97 [-7.23, -4.70] <
Heterogeneity: Tau®= 0.46; Chi*= 315, df= 2 (P=0.21); F= 37% _150 55 I % 150

Testfor overall effect 2= 9.26 (P = 0.00001)
Testfar subaraup differences: Mot apnlicabla

Favors postireatment Favors pretreatment

Figure S52. OR-based adjunctive surgery pretreatment vs. posttreatment (optimal CPAP level, cm

H20)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 Soft tissue procedures
Azbay 2016 5 1.2 67 118 14 67 187% -2.80[3.24,-2.36] -
Friedrman 2008 98 21 52 106 24 52 174%  -0.B0F1.61,001] —
khan 2009 g3 24 63 9.7 3 63 167% -1.40[2.35,-0.44] —
Makata 2006 106 1.3 30 136 2A 30 165%  -3.00[4.01,-1.89] —
Turhan 2015 g 1.8 31 126 16 31 17.2%  -460[5.458,-3.749] —
Zonato 2006 102 22 17 124 2a 17 135%  -220[3.78,-062)] —_—
Subtotal (95% Cl) 260 260 100.0% -2.48 [-3.54, 1.42] -
Heterogeneity: Tau®=1.52; Chi*= 48.26, df= 4 (F = 0.00001); I*=50%
Testfor overall effect £2=4.58 (P = 0.00001}
Total (95% CI) 260 260 100.0% -2.48 [-3.54, 1.42] -
Heterogeneity: Tau?=1.52; Chi*= 48.26, df= 5 (P = 0.00001); F=90% _150 Es 1 % 150

Testfor overall effect £2=4.58 (P = 0.00001}
Testfar subaraup differences: Mot apnlicable

Favors posttreatment Favors pretreatment

Figure S53. OR-based adjunctive surgery pretreatment vs. posttreatment (Adherence, hrs/night)

Pretreatment
Mean SD Total Weight

Posttreatment
Study or Subgroup  Mean SD Total

Mean Difference
IV, Random, 95% C|

Mean Difference
IV, Random, 95% Cl

1.3.1 Soft tissue procedures

Friedman 20049 32 16 52 002 014 52 48.49%
Turhan 2015 65 04 at 53 018 il al1%
Subtotal (95% CI) 83 83 100.0%

Heterogeneity, Tau®=1.87; Chi*= 2213, df=1 (F = 0.00001}; 7= 95%
Testfor overall effect Z=219(F=0.03)

Total (95% CI) 83 83 100.0%
Heterogeneity, Tau®= 1.87; Chi*= 22,13, df=1 (P = 0.00001}; "= 95%
Test far overall effect Z=219 (P =0.03)

Test for subgroup differences: Mot applicable

318 [2.47, 3.59]
1.20[0.78, 1.52]
217 [0.23, 4.11]

217 [0.23, 4.11]

—-
5 3

4 2 0 2 4
Favors pretreatment Favors postreatment



Figure S54. OR-based adjunctive surgery pretreatment vs. posttreatment (AHI)

Posttreatment Pretreatment
Study or Subgroup  Mean  SD Total Mean SD Total Weight

Mean Difference Mean Difference
IV, Random, 95% CI IV, Random, 95% CI

1.4.1 Soft tissue procedures

Azhay 2016 366 183 67 45 19.8 67 21.9%
Friedman 2009 0.1 187 52 632 22 52 1%
Khan 2009 283 289 63 62 35.4 63 19.0%
MNakata 2006 3041 24 30 69 28.4 30 17.6%
Turhan 2015 20 195 447 AT a1 204%
Subtotal (95% CI) 243 243 100.0%

Heterogeneity: Tau?= 132.71; Chi*= 26.90, df= 4 (P = 0.000013; *= 86%
Testfor overall effect; Z= 4.08 (P = 0.0001)

Total (95% CI) 243 243 100.0%
Heterogeneity: Tau®= 132.71; Chi®= 28.90, df= 4 {F < 0.00001}; I*= 86%
Test for averall effect; 2= 4.08 {F = 0.0001)

Testfor subaroup differences: Mot applicable

Figure S55. OR-based adjunctive surgery pretre

-8.40 [14.86,-1.94]
1310 [-21.13,-5.07]
-33.70 [44.98,-22.42]
-38.90 [-52.21, - 25.59]

-
I
e
.
2470 [-33.81,-15.59] —
-22.89 [-33.89, -11.89] -
-

-22.89 [-33.89, -11.89]

-&0 -15 0 25 50
Favors posttreatment  Favors pretreatment

atment vs. posttreatment (LSAT)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.5.1 Soft tissue procedures
Friedman 20049 a04 78 52 719 143 52 46.0% 8.50[4.07,12.93] ——
Makata 2006 934 B4 30 814 81 30 A4.0% 12.00[8.02, 15.98] ——
Subtotal {95% CI) 82 82 100.0% 10.39[6.97,13.81] -
Heterogeneity: Tau®= 151, Chi®=1.33, df=1 (P = 0.29); F= 25%
Testfor averall effect: 7= 5.96 (F = 0.00001)
Total (95% CI) 82 82 100.0% 10.39[6.97,13.81] <
Heterogeneity: Tau®=1.51, Chi®=1.33, df=1 (P=0.25), F= 25%

Test for overall effect; £=5.96 (P = 0.00001)
Testfor subaroup differences: Mot applicable

20 -10 0 1 20
Favors pretreament  Favors posttreatment



Table S3. Summary of findings table for the surgical treatment of obstructive sleep apnea in adults
to facilitate CPAP therapy

References: Azbay 2016 (1); Bican 2010 (2); Friedman 2009 (3); Khan 2009 (4); Nakata 2006 (5); Turhan 2015 (6); Zonato 2006 (7)

ESS* (Pre-vs. Post- @O0 The mean difference in ESS score after surgery was 6.0 117

surgery) LOW points A lower (7.2 lower to 4.7 lower) than before surgery. (3 observational studies) 25
Optimal CPAP OO0 The mean difference in optimal CPAP pressure after surgery 260

Pressure* (Pre- vs LOW was 2.5 cm AH,0 lower (3.5 lower to 1.4 lower) than before (6 observational studies) 137
Post-surgery) surgery.

CPAP Adherence* o000 The mean difference in CPAP adherence after surgery was 83

(Pre- vs. Post- VERY LOW 12 2.2 hrs/night A higher (0.2 higher to 4.11 higher) than before (2 observational studies) 36
surgery) surgery.

AHI (Pre- vs Post- OO The mean difference in AHI after surgery was 22.9 events/hr 243

surgery) LOW Alower (33.9 lower to 11.9 lower) than before surgery. The (5 observational studies) 36

mean AHI before surgery was 56.2 events/hr and after
surgery was 33.3events/hr for a reduction of 41%.

LSAT (Pre-vs Post- ~ @OOO The mean difference in LSAT after surgery was 10.4% A 82

surgery) VERY LOW 2 higher (7.0 higher to 13.8 higher) than before surgery. The (2 observational studies) 35
mean LSAT before surgery was 77.0% and after surgery
was 87.4% for an increase of 13.5%

*Critical Outcomes

"Quality of evidence was downgraded due to imprecision associated with small sample size (<100 participants)

2Quality of evidence was downgraded due to imprecision (i.e., 95% ClI of mean difference crosses clinical significance threshold)
AMean difference meets or exceeds clinical significance threshold




Surgical treatment of adult OSA as an initial therapy (PICO 4)

Figure S56. OR-based surgery vs. control (ESS) [RCT]

Testfor overall effect: 2= 2818 (P = 0.00001}
Testfor subaroup differences: Mot apnlicable

Favors postireatrment  Favars pretreatment

Surgery Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% Cl
1.2.1 Tonsillar hypertrophy
Sommer 2016 .2 24 20 96 52 15 -340[-6.32,-0.48] —
10 5 0 & 10
Favors surgery  Favars cantrol
Figure S57. OR-based surgery pretreatment vs. posttreatment (ESS)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl I, Random, 95% C1
2.2.2 Tonsillar hypertrophy
Holmlund 2016 f 4 28 11 B7 28 5845% -A5.00[7.89,-2.11] ——
Komada 2012 58 47 10 133 32 10 414% -TA0[-11.02,-3.99] —i—
Subtotal (95% CI) 38 38 100.0% -6.04 [-8.45, -3.62] s 2
Heterogeneity: Tau®= 0.42; Chif=1.16, df=1(P=0.28); F=13%
Testfor overall effect: £= 4 80 (F = 0.00001)
Total (95% Cl) 38 38 100.0% -6.04 [-8.45, -3.62] s 2
Heterogeneity: Tau= 0.42; Chif=1.16, df=1 (P=0.28); F=13% _250 _150 I 150 250
Testfor averall effec.t: Z=480(F = D'DD_DD” Favors posttreatrment  Fawors pretreatment
Testfar subgroup differences: Mot applicahle
Figure S58. OR-based surgery vs. control (Snoring, VAS) [RCT]
Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% Cl
1.5.1 Tonsillar hypertrophy
Sommer 2016 1.5 1.8 14 A2 24 14 -370[-5.30,-2.10] —t
-10 -5 0 5 10
Favors surgery  Favars cantrol
Figure S59. OR-based surgery pretreatment vs. posttreatment (Snoring, VAS)
Pretreatment Posttreatment Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl I, Random, 95% C1
2.5.1 Tonsillar hypertrophy
Friedman 2003 21 22 143 TE 11 143 906% -5.50 [F5.90,-5.10] .
arnur 20048 324 22 87 18 22 94% -5T70[B95 -445 —_—
Subtotal (95% CI) 165 165 100.0% -5.52[-5.90, -5.13] +
Heterogeneity: Tau®= 0.00; Chi*=0.09, df=1(P=0.77); F= 0%
Testfor overall effect: 2= 2818 (P = 0.00001}
Total (95% Cl) 165 165 100.0% -5.52[-5.90, -5.13] +
Heterogeneity: Tau®= 0.00; Chif= 0.09, df=1 (P=0.77); F= 0% +h % 1 % 1=D



Figure S60. OR-based surgery vs. control (AHI) [RCT]

Surgery Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% CI I, Random, 95% CI
1.1.1 Tonsillar hypertrophy
Browealdh 2013 16 g 16 46 149 13 49.7% -30.00[-41.23,-18.77] ——
Somrmer 2016 -184 174 18 -72 14 16 803%  -11.20[22.08,-0.31] —l—]
Subtotal (95% CI) 34 20 100.0% -20.55[-38.97,-2.12] —eoil—
Heterageneity: Tau®= 144 86, Chi*= 555 df=1 (P=002); F=82%
Testfor overall effect. 2= 219 (FP=0.03)
Total (95% CIh 3 20 100.0% -20.55[-38.97,-212] —eetl——
?et?;ugenelwl:lT?ru :;4_42.8165 CPhl_E 3.355, df=1{P=002%;,F=82% a0 5 0 o5 =0
estioroverall @ 9'3_' =218(P=10. ) Fawars surgery  Fawars cantrol
Testfor subgroup differences: Mot applicahle
Figure S61. OR-based surgery pretreatment vs. posttreatment (AHI)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.1.1 Maxillomandibular Abnormalities
Blumen 2009 144 1445 a0 B35 267 a0 147% -51.10[-59.52 -42.64] -
Caonradt 1997 85 84 18 &1.4 168 15 14.3% -42.90[-52.69,-33.11] —_—
Hochban 19587 25 38 38 452 174 3B 153% -4270[-4828-3712) -
Lin 2011 46 41 12 358 18 12 141% -31.30[-41.75,-20.85] —
Subtotal (95% Cl) 115 115 58.5% -42.46 [-49.42, -35.51] <
Heterogeneity: Tau®= 31.70; Chi*= 8.38, df= 3 (P = 0.04); F= 64%
Test for overall effect: Z=11.96 (P = 0.00001)
2.1.2 Tonsillar hypertrophy
Friedman 2004 67 47 47 24 128 47 156% -17.30[-21.20,-13.40] -
Holmlund 2016 784 28 40 324 28 135% -33.00[-4550, -20.50] D
Komada 2012 BE a7 10 832 244 10 125% -4660[6219, -31.01] —
Subtotal {95% CI) 85 85 41.5% -31.08 [48.73, -13.44] -
Heterogeneity: Tau®= 20976, Chi*=17.17, df=2 (F=00002); F= 88%
Test for overall effect: Z= 3.45 (P = 0.0008)
Total (95% CI) 200 200 100.0% -37.57 [-49.43, -25.71] -l
Heterogeneity: Tau®= 23084, Chi*= 9583, df= 6 (P = 0.000013; *= 84% Son 20 5 =0 o0

Test for awerall effect: Z=6.21 (P = 0.00001}
Testfor subaroup diferences: Chi*=1.38, df=1 (F=024), F=27.7%

Figure S62. OR-based surgery vs. control (RDI) [RCT]

Favors posttreatment Favors pretreatment

Surgery Control Mean Difference Mean Difference
Study or Subgroup  Mean 5SD Total Mean SD Total I, Random, 95% Cl IV, Randaom, 95% Cl
1.3.1 Tonsillar hypertrophy
Sommer 2016 218 1.8 17 28,7 194 16  -6.90[-20.96, 7.16] t
t } f }
=20 -10 i 10 20
Favors surgery Favars control
Figure S63. OR-based surgery pretreatment vs. posttreatment (RDI)
Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 Maxillomandibular abnormalities
Caonradt 1998 56 9.6 24 893 244 24 G0.4% -53.70[-64.08 -43.32] —
Subtotal {95% CI) 4 24 504% -53.70 [-64.08, 43.32] -
Heterogeneity: Mot applicable
Test for owerall effect: Z=1014 (P = 0.00001})
2.3.2 Tonsillar hypertrophy
Tan 2014 131 2.7 34 4232 258 34 49.6% -29.10[-40.38,-17.82] ——
Subtotal {95% Cl) 34 34 49.6% -29.10 [-40.38, -17.82] <
Heterogeneity: Mot applicable
Test for awerall effect: £=5.06 (F = 0.00001}
Total (95% CI) 58 58 100.0% -41.50 [-65.61, -17.40]
Heterogeneity Tau®= 272.00; Chi®=9.89, df=1 (P=0.002; F=50% 0o A0 0 s .

Test for overall effect: £= 3,37 (P = 0.0007)
Test for subaroup differences: Chi®= 8.89, df=1 (P =0.002), P= 89.9%

Favors posttreatment Favors pretreatment



Figure S64. OR-based surgery vs. control (LSAT) [RCT]

Surgery Control Mean Difference Mean Difference
Study or Subgroup  Mean 5SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% Cl
1.4.1 Tonsillar hypertrophy
Sommer 2016 837 71 17 834 87 16 0.30[F5.14 574] t
-0 -5 0 5 10

Favars control  Favors surgerny

Figure S65. OR-based surgery pretreatment vs. posttreatment (LSAT)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.4.1 Maxillomandibular abnormalities
Blumen 2009 842 T4 50 FO7 182 50 184% 13.480([F.80,19.20] —
Lin 2011 906 36 12 83 T2 12 26.0% TEO[3.05,12149] —-—
Subtotal (95% Cl) 62 62 44.4% 10.29 [4.53,16.05] S

Heterogeneity: Tau®= 1047, Chi== 251, df=1 {F=011); F=60%
Testfor overall effect: £= 3.50 (F = 0.000%5)

2.4.2 Tonsillar hypertrophy

Friedman 2004 931 149 47 B59 124 47 357% T.20[3.59,10.81] -
Tan 2014 239 B8 34 ¥33 137 34 1989% 1060[5.16,16.04] —_
Subtotal (95% CI) 81 81 556%  8.27[5.17,11.36] <&

Heterogeneity: Tau®=0.23; Chi*=1.04, df=1 {F =031}, F= 4%
Testfor averall effect: 2= 5.24 (P = 0.00001)

Total (95% CI) 143 143 100.0%  9.14[6.42, 11.86] +

Heterogeneity: Tau®= 2.00; Chi*=4.04, df= 3 (P = 0.26); F= 26% —:SID _255 ) 2’5 e
Testfor overall efrec.t £=B.53(F q 5.00001) Favors pretreatment Favors postireatment
Testfor subaroup differences: Chif= 037, df=1 (P= 054}, F=0%

Figure S66. OR-based surgery pretreatment vs. posttreatment (ODI)

Pretreatment Posttreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% Cl
2.6.1 Tonsillar hypertrophy
Wee 2015 143 BT 27328 141 27 -18.50[-26.85,-10.14] —t
-80 -15 0 5 50

Favors posttreatrment  Fawaors pretreatment

Figure S67. OR-based surgery pretreatment vs. posttreatment (persistent dysphagia, incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% C1
2.10.1 Tonsillar hypertrophy
Omur 2005 0 22 0 22 16.3% 0.00 [-0.08, 0.08] . E—
Wiee 2014 ] 47 ] 47 28.3% 0.00[-0.04, 0.04] ——
Kornada 2012 ] 24 ] 24 17.8% 0.00 [-0.08, 0.08] . E—
Haolmlund 2016 ] 28 ] 28 205% 0.00[-0.07, 0.07] I E—
Raohinsan 2009 7 G4 ] B4 17.1% 0.11[0.03, 019 —
Subtotal (95% CI) 185 185 100.0% 0.02 [-0.03, 0.06] -
Total events 7 ]

Heterogeneity: Tau®= 0.00; Chi*= 928, di= 4 (P=0.08); F=57%
Testfor overall effect: 2= 0.80 (P =0.42)

Total (95% Cly 185 185 100.0% 0.02 [-0.03, 0.06] -
Total events 7 ]

Heterogeneity: Tau®= 0.00; Chi®= 9.28, di= 4 (P=0.05); F=57% f f f f
Testf Il effect Z= 0.80 (P = 0.42 0z 0 0 01 0.2
estfor overall efiect: 2= 0.80 (P = 0.42) pretreatment postreatment
Testfor subaroun diffierences: Mat applicable



Figure S68. OR-based surgery pretreatment vs. posttreatment (mean SBP, mm Hg)

Pretreatment Posttreatment Mean Difference Mean Difference
Study or Subgroup Mean 5SD Total Mean SD Total IV, Random, 95% CI I, Random, 95% C1
2.7.1 Tonsillar hypetrophy
Rotenberg 2014 13445 38 22 1432 43 22 -BY0[11.13,-6.27] ——
-0 -10 0 10 20

Favors postireatment  Favors pretreatment

Figure S69. OR-based surgery pretreatment vs. posttreatment (persistent taste alteration,
incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
2.11.1 Tonsillar hwpertrophy
Robinson 2009 1 64 1] B4 0.02 [-0.03, 0.06] — Tt
01 008 0 0.0 04

pretreatment  postireatment

Figure S70. OR-based surgery pretreatment vs. posttreatment (persistent mandibular paresthesia,
incidence)

Posttreatment  Pretreatment Risk Difference Risk Difference
Studhy or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
2.12.1 Tonsillar hypertrophy
Miller 2004 5 32 0 32 336% 016 [0.02,0.29] —
Raohinsan 2009 11 G4 ] G4 BB.4% 017 [0.08, 0.27] ——
Subtotal (95% CI) 96 96 100.0% 0.17 [0.09, 0.24] -
Total events 16 ]
Heterogeneity: Tau®= 0.00; Chi®= 003, df=1 {P=088), F=0%
Test for overall effect: 2= 4.21 (P = 0.0001)
Total (95% Cl) 96 96 100.0% 0.17 [0.09, 0.24] -
Total events 16 ]
Heterogeneity: Tau®= 0.00; Chi®= 003, df=1 {P=088), F=0% -D'.S -D.'ES 0 D.'?'_S DTS

Test for overall effect: 2= 4.21 (P = 0.0001)

) ) preftreatment  posttreatment
Test for subgroun differences: Naot applicable

Figure S71. OR-based surgery pretreatment vs. posttreatment (persistent aspiration, incidence)

Postireatment  Pretreatment Risk Difference Risk Difference
Study or Subgroup Events Total Fvents Total M-H, Random, 95% CI M-H, Random, 95% CI
2.14.1 Tonsillar wpertrophy
Robinson 2009 3 F4 i [if:! 0.0a[-0.01,0.11] I L —
-0.2 -0.1 0 0.1 0.2

pretreatment  postireatment



Table S4. Summary of findings table for the surgical treatment of obstructive sleep apnea in adults
as an initial therapy

References: Blumen 2009 (1); Browaldh 2013 (2); Conradt 1997 (3); Conradt 1998 (4); Friedman 2003 (5); Friedman 2004 (6); Hochban 1997 (7); Holmlund
2016 (8); Komada 2012 (9); Lin 2011 (10); Miller 2004 (11); Omur 2005 (12); Robinson 2009 (13); Rotenberg 2014 (14); Sommer 2016 (15); Tan 2014 (16);
Wee 2015 (17)

ESS* (Surgery vs [Y=)1@) The mean ESS in the surgery group was 3.4 points A lower 35

Control) MODERATE 12 (6.3 lower to 0.5 lower) than in the control group. (1RCT) 15

ESS* (Pre-vs Post- ~ @(OOO The mean ESS after tonsillectomy was 6.0 points A lower 38

surgery) VERY LOW 1 (8.4 lower to 3.6 lower) than before surgery. (2 observational studies) &°
Snoring VAS* [2Y11@) The mean snoring VAS in the surgery group was 3.7 pointsA 29

(Surgery vs Control)  MODERATE *2  lower (5.3 lower to 2.1 lower) than in the control group. (1RCT) 15

Snoring VAS* (Pre- o000 The mean snoring VAS after surgery was 5.5 points A lower 165

vs Post-surgery) Low (5.9 lower to 5.1 lower) than before surgery. (2 observational studies) 5.4
AHI* (Surgery vs 1110 The mean AHI in the tonsillectomy group was 20.6 events/hr -~ 63

Control) MODERATE 12 Alower (39.0 lower to 2.1 lower) than in the control group. (2 RCTs)215

AHI* (Pre- vs Post- 1110 The mean AHI after surgery was 37.6 events/hr A lower (49.4 200

surgery) MODERATE 3  lower to 25.7 lower) than before surgery. The mean AHI (7 observational studies) 359

before surgery was 44.8 events/hr and after surgery was 7.2
events/hr for a reduction of 84%. The mean AHI after
surgery for patients with maxillomandibular abnormalities
was 42.5 events/hr lower (49.4 lower to 35.5 lower) than
before surgery. The mean AHI was reduced by 85% with
craniofacial procedures. The mean AHI after surgery for
patients with tonsillar hypertrophy was 31.1 events/hr lower
(48.7 lower to 13.4 lower) than before surgery. The mean
AHI was reduced by 82% with tonsillectomy.

RDI* (Surgery vs 1110 The mean RDI in the surgery group was 6.9 events/hr A 33

Control) MODERATE *  lower (21.0 lower to 7.2 lower) than in the control group. (1RCT) 15

RDI* (Pre- vs Post- 1000 The mean RDI after surgery was 41.5 events/hr A lower 58

surgery) VERY LOW 1 (65.6 lower to 17.4 lower) than before surgery. The mean (2 observational studies) 416

RDI before surgery was 50.8 events/hr and was 9.3
events/hr after surgery for a reduction of 82%. The mean
RDI after surgery for patients with maxillomandibular
abnormalities was 53.7 events/hr lower (64.1 lower to 43.3
lower) than before surgery for a reduction of 91%. The
mean RDI after surgery for patients with tonsillar hypertrophy
was 29.1 events/hr lower (40.4 lower to 17.8 lower) than
before surgery for a reduction of 69%.

LSAT* (Surgery vs 1000 The mean LSAT in the surgery group was 0.3 % B higher 33

Control) VERY LOW 14 (5.1 lower to 5.7 higher) than in the control group. (1RCT) 5
LSAT* (Pre-vs Post- @O0 The mean LSAT after surgery was 9.1% A higher 6.4 higher 143
surgery) Low to 11.9 higher) than before surgery for an increase of 16%. (4 observational studies) 161016

The mean LSAT after surgery for patients with
maxillomandibular abnormalities was 10.3% higher (4.5
higher to 16.0 higher) than before surgery. The mean LSAT
after surgery for patients with tonsillar hypertrophy was 8.3%
higher (5.2 higher to 11.4 higher) than before surgery.

ODI* (Pre-vs. Post- ~ @OOO The mean ODI after surgery in patients with tonsillar 27

surgery) VERY LOW hypertrophy was 18.5 points A lower (26.8 lower to 10.2 (1 observational study) 17
lower) than before surgery. The mean ODI before surgery
was 32.8 and was 14.3 after surgery for a reduction of 56%.




Permanent
dysphagia* (Pre- vs
Post-surgery)

®O00
VERY LOW 2

The risk difference in permanent dysphagia after surgery
was 0.02 & higher (0.03 lower to 0.06 higher)

185
(5 observational studies) 89121317

SBP (Pre- vs Post-
surgery)

®O00
VERY LOW

The mean SBP after surgery for patients with tonsillar
hypertrophy was 8.7 mmHg A lower (11.1 lower to 6.3 lower)
than before surgery.

22
(1 observational study) ™4

*Critical Outcomes

Quality of evidence was downgraded due to imprecision associated with small sample size (<100 participants)

2Quality of evidence was downgraded due to imprecision (i.e., 95% Cl of mean difference crosses clinical significance threshold)
3Quality of evidence was upgraded due to large effect
4Quality of evidence was downgraded due to imprecision (i.e., 95% Cl of mean difference crosses clinical significance threshold in both directions)
AMean difference meets or exceeds clinical significance threshold
BMean difference does not meet clinical significance threshold
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