Supplementary

Myxomatous

Primary author ~ Approach N Ry

Ischaemic (%) Infection (%) Rheumatic (%) Functional (%) Other (%)

Coyan, 2018 Sternotomy 91 NR NR 11.0 NR NR NR
Robotic 91 NR NR 7.7 NR NR NR

Hawkins, 2018  Sternotomy 1,352 45.3 1.6 14.9 11.8 NR 14.3

(unmatched) Robotic 372 80.9 0.8 5.7 7.0 NR 4.8

Kam, 2010 Sternotomy 40 100.0 0.0 0.0 0.0 0.0 0.0
Robotic 107 100.0 0.0 0.0 0.0 0.0 0.0

Mihaljevic, 2011 Sternotomy 114 100.0 0.0 0.0 0.0 0.0 0.0
Robotic 261 100.0 0.0 0.0 0.0 0.0 0.0

Sicim, 2021 Sternotomy 66 100.0 0.0 0.0 0.0 0.0 0.0
Robotic 64 100.0 0.0 0.0 0.0 0.0 0.0

Suri, 2011 Sternotomy 95 100.0 0.0 0.0 0.0 0.0 0.0
Robotic 95 100.0 0.0 0.0 0.0 0.0 0.0

Woo, 2006 Sternotomy 39 NR NR NR NR NR NR
Robotic 25 NR NR NR NR NR NR

PSM, propensity score matched cohort; N, number of patients.
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Variable Robotic matched (n=1,323) Sternotomy matched (n=1,323)

Male, % 65.0 65.3

Hypertension, % 46.5 45.2

Cerebrovascular disease, % BE) 3.6

LVEF, mean 60.1 60.0

NYHA [V, % 26.4 29.5

BMI, body mass index; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.
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Concomitant surgery — Concomitant Conversion to
robotic surgery —sternotomy sternotomy/thoracotomy

Cardioplegia Replacement— Replacement— Repair— Repair—

Primary Author Robotic access method Robotic XC method . .
strategy sternotomy robotic sternotomy robotic

Repair details

Coyan 4-cm right lateral mini- Transthoracic aortic NR 17 (18.7%) 13 (14.3%) 74 (81.3%) 78 (85.7%) NR TVR/r, closure of ASD, or TVR/r, closure of ASD, 0 (0%)
thoracotomy and access ports ~ cross-clamp surgical ablation procedures or surgical ablation
procedures

Hawkins—PSM  NR NR NR 77 (24.5%) 30 (9.5%) 237 (75.5%) 284 (90.5%) Leaflet resection and/or neochords LAAL 18 (5.7%) LAAL 46 (14.7%) 0 (0%)
group and ring annuloplasty

Kam Right thoracotomy (<4 cm) and a NR NR 0 (0%) 0 (0%) 40 (100%) 107 (100%) NR 0 (0.0%) 0 (0.0%) NR
number of smaller ports

Mihaljevic Mini-thoracotomy fourth Endoaortic balloon or Antegrade and 1 (0.9%) 0 (0%) 113 (99.1%) 261 (100%) Annuloplasty and leaflet resection or ~ ASD or PFO closure 34 ASD or PFO closure 24 (9.1%)
intercostal space in the mid- transthoracic aortic retrograde chordal procedure or edge-to-edge (13%), left-sided ablative 7 (6.1%), Left-sided
axillary line and other access clamp repair lesions for AF 22 (8.4%) ablative lesions for AF
ports 31 (27%)

Sicim 4-cm anterolateral thoracotomy  Transthoracic aortic ~ Antegrade 66 (100%) 64 (100%) 0 (0%) 0 (0%) NR 0 (0%) 0 (0%) NR
incision cross-clamp

Suri 2- to 3-cm working port lateral to Transthoracic aortic ~ Antegrade 0 (0%) 0 (0%) 95 (100%) 95 (100%)  Triangular resection for posterior ASD/PFO closure or Maze/  ASD/PFO closure or 0 (0%)
the camera port in the right 4th  cross-clamp leaflet disease, neochords for anterior modified Maze procedures ~ Maze/modified Maze
intercostal space leaflet prolapse and all repairs partial procedures

annuloplasty band

Woo Right chest was entered in the Endoaortic balloon or Antegrade and 16 (41%) 8 (32%) 23 (59%) 17 (68%) Ring annuloplasty and indicated 0 (0.0%) 0 (0.0%) NR
fourth intercostals space and transthoracic aortic retrograde leaflet, chordal, and annular
other port access clamp reconstruction

*, one operation (robotic) performed beating heart and four (3 robotic and 1 sternotomy) performed utilising fibrillatory arrest. NR, not reported; TVR/r, tricuspid valve replacement/repair; ASD, atrial septal defect; PFO, patent foramen ovale; LAAL, left atrial appendage ligation; AF, atrial
fibrillation.
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Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Coyan 2018 0 91 2 91 7.3% 0.20[0.01, 4.13]
Folliguet 2006 0 25 0 25 Not estimable
Hawkins 2018 2 314 7 314 27.2% 0.28 [0.06, 1.36] . —
Kesavuori 2018 1 142 0 142 6.6% 3.02[0.12, 74.79]
Mihaljevic 2011 0 106 0 106 Not estimable
Suri 2011 0 95 0 95 Not estimable
Wang 2018 4 503 12 503 52.4% 0.33[0.11, 1.02] ——
Zhao 2020 0 47 1 47 6.5% 0.33[0.01, 8.22]
Total (95% CI) 1323 1323 100.0% 0.35 [0.15, 0.80] -
Total events 7 22
Heterogeneity: Tau? = 0.00; Chi® = 1.96, df = 4 (P = 0.74); I> = 0% o 101 011 1=0 160

Test for overall effect: Z = 2.49 (P = 0.01) Favours Robotic Favours Sternotomy

B Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Coyan 2018 1 91 1 91 5.9% 1.00 [0.06, 16.23]

Folliguet 2006 1 25 2 25 7.5% 0.48 [0.04, 5.65]
Hawkins 2018 4 314 3 314  20.1% 1.34[0.30, 6.03] B
Kesavuori 2018 0 142 1 142 4.4% 0.33[0.01, 8.19]
Mihaljevic 2011 2 106 1 106 7.8% 2.02 [0.18, 22.61]
Suri 2011 1 95 0 95 4.4% 3.03[0.12, 75.37]
Wang 2018 7 503 11 503  49.9% 0.63 [0.24, 1.64] —
Zhao 2020 0 47 0 47 Not estimable
Total (95% Cl) 1323 1323 100.0% 0.84 [0.43, 1.66] B
Total events 16 19
Heterogeneity: Tau? = 0.00; Chi? = 2.37, df = 6 (P = 0.88); I> = 0% 50 o1 051 150 100‘
Test for overall effect: Z = 0.50 (P = 0.62) Favours Robotic Favours Sternotomy
C Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Coyan 2018 3 91 1 91  4.1% 3.07 [0.31, 30.06]
Folliguet 2006 1 25 2 25 3.5% 0.48 [0.04, 5.65]
Hawkins 2018 8 314 6 314 18.8% 1.34 [0.46, 3.91] —_——
Kesavuori 2018 11 142 8 142 24.2% 1.41[0.55, 3.61] —r—
Mihaljevic 2011 4 106 4 106 10.8% 1.00 [0.24, 4.11] —_—
Suri 2011 1 95 2 95  3.7% 0.49 [0.04, 5.55]
Wang 2018 15 503 10 503 32.8% 1.52[0.67, 3.41] T
Zhao 2020 0 47 i 47 2.1% 0.33[0.01, 8.22]
Total (95% CI) 1323 1323 100.0% 1.28 [0.80, 2.03]
Total events 43 34 r

Heterogeneity: Tau? = 0.00; Chi? = 2.79, df = 7 (P = 0.90); I> = 0% [ 1

- 0.01 0.1 1 10 100
Test for overall effect: Z = 1.04 (P = 0.30) Favours Robotic Favours Sternotomy

Figure S1 Forrest plot of OR of matched cohort studies for all-cause mortality (A), CVA (B), and re-operation for bleeding (C) for robotic
versus conventional sternotomy mitral valve surgery. OR, odds ratio; CI, confidence interval; CVA, cerebrovascular accidents; M-H, Mantel-

Haenszel test.
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A Robotic Sternotomy Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI

Coyan 2018 138 38.3 91 122 375 91 13.0% 16.00 [4.99, 27.01]

Folliguet 2006 96.1 24.3 25 69.6 14.2 25 13.0% 26.50[15.47,37.53]

Hawkins 2018 99.7 26.7 314 81 25.2 314 15.4% 18.70[14.64, 22.76] -k

Kesavuori 2018 103.7 24.4 142 87.3 31.1 142 14.7% 16.40[9.90, 22.90] —

Suri 2011 81.4 28.33 95 35.94 19.66 95 14.6% 45.46[38.53,52.39] i
Wang 2018 90.52 34.53 503 83.85 38.24 503 15.3% 6.67[2.17,11.17] -

Zhao 2020 85.68 20.7 47 63.77 21.25 47  14.0% 21.91[13.43, 30.39] —

Total (95% CI) 1217 1217 100.0% 21.54 [12.08, 31.00] -
Heterogeneity: Tau? = 147.32; Chi? = 87.81, df = 6 (P < 0.00001); I> = 93% 1 y

-50 -25 0 25 50

Test for overall effect: Z = 4.46 (P < 0.00001) Favours Robotic Favours Sternotomy

B Robotic Sternotomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Coyan 2018 189.7 43.2 91 150.7 42.5 91 13.1% 39.00[26.55, 51.45]
Folliguet 2006 122.1  25.7 25 85.7 19.8 25 13.0% 36.40 [23.68, 49.12]
Hawkins 2018 1443 37.8 314 1143 39.3 314 15.6% 30.00[23.97, 36.03] -
Kesavuori 2018 157.7 341 142 119 45.2 142 14.4% 38.70[29.39, 48.01] —_
Suri 2011 113.32 40.39 95 48.22 24.55 95 14.4% 65.10 [55.60, 74.60] —
Wang 2018 135.62 52.89 503 109.97 45.94 503 15.6% 25.65[19.53,31.77] -
Zhao 2020 122.02 25.45 47 90.7 26.26 47  14.0% 31.32[20.87,41.77] e
Total (95% Cl) 1217 1217 100.0% 37.81[28.04, 47.58] L 4
Heterogeneity: Tau? = 149.64; Chi? = 51.65, df = 6 (P < 0.00001); I = 88% J

<100 -50 0 50 100

Test for overall effect: Z = 7.58 (P < 0.00001) Favours Robotic Favours Sternotomy

Figure S2 Forrest plot of MD of matched cohort studies for cross clamp (A), and CPB times (B) for robotic versus conventional sternotomy
mitral valve surgery. MD, mean difference; CPB, cardiopulmonary bypass; CI, confidence interval.

Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Chemtob 2020 0 605 0 395 Not estimable
Coyan 2018 0 91 1 91 3.8% 0.33[0.01, 8.20]
Hawkins 2018 2 372 39 1352 19.3% 0.18 [0.04, 0.76] I E—
Seo 2019 1 175 6 259 8.7% 0.24 [0.03, 2.03] - = |
Sicim 2021 6 64 9 66 32.7% 0.66 [0.22, 1.96] E—
Suri 2011 0 95 1 95 3.8% 0.33[0.01, 8.20]
Wang 2018 4 503 9 503 28.0% 0.44[0.13, 1.44] =
Zhao 2020 0 47 1 47 3.8% 0.33[0.01, 8.22]
Total (95% CI) 1952 2808 100.0% 0.39 [0.21, 0.73] b
Total events 13 66
Heterogeneity: Tau? = 0.00; Chi? = 2.35, df = 6 (P = 0.88); I* = 0% =0 o1 0’1 1=0 100’

Test for overall effect: Z = 2.96 (P = 0.003) Favours Robotic Favours Sternotomy

Figure S3 Forrest plot of OR for post-operative renal insufficiency for robotic versus conventional sternotomy mitral valve surgery. OR,

odds ratio; CI, confidence interval; M-H, Mantel-Haenszel test.
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Robotic Sternotomy Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Chemtob 2020 144 605 125 395 16.8% 0.67[0.51, 0.90] -
Coyan 2018 33 91 35 91 8.5% 0.91 [0.50, 1.66] .
Hawkins 2018 101 372 351 1352 17.6% 1.06 [0.82, 1.38] .
Mihaljevic 2011 28 106 32 106 8.5% 0.83 [0.46, 1.51] S
Seo 2019 23 175 47 259 9.7% 0.68 [0.40, 1.17] T
Sicim 2021 12 64 14 66 5.1% 0.86 [0.36, 2.03] ——
Stevens 2012 127 447 98 377 15.9% 1.13[0.83, 1.54] ™
Wang 2018 140 503 200 503 17.4% 0.58 [0.45, 0.76] -
Zhao 2020 0 47 4 47 0.5% 0.10 [0.01, 1.95] ¢
Total (95% CI) 2410 3196 100.0% 0.81 [0.65, 1.01] <
Total events 608 906

- 2 5 2 _ _ _ L2 _ 0, I " " |
Heterogeneity: Tau? = 0.05; Chi® = 18.62, df = 8 (P = 0.02); I° = 57% o1 o1 10 100

Test for overall effect: Z = 1.88 (P = 0.06) Favours Robotic Favours Sternotomy

Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Coyan 2018 33 91 35 91 14.7% 0.91 [0.50, 1.66] . B
Hawkins 2018 78 314 87 314 29.9% 0.86 [0.60, 1.23] -
Mihaljevic 2011 28 106 32 106 14.8% 0.83 [0.46, 1.51] —
Wang 2018 140 503 200 503 39.8% 0.58 [0.45, 0.76] -
Zhao 2020 0 47 4 47 0.8% 0.10 [0.01, 1.95] 4
Total (95% CI) 1061 1061 100.0% 0.73 [0.56, 0.95] <&
Total events 279 358
Heterogeneity: Tau? = 0.03; Chi® = 5.81, df = 4 (P = 0.21); I = 31% =O o1 051 150 1004

Test for overall effect: Z = 2.38 (P = 0.02) Favours Robotic Favours Sternotomy

Figure S4 Forrest plot of OR for POAF in all studies (A) and POAF in matched patient cohorts (B) for robotic versus conventional
sternotomy mitral valve surgery. POAF, post-operative atrial fibrillation; OR, odds ratio; CI, confidence interval; M-H, Mantel-Haenszel
test.

A Robotic Sternotomy Mean Difference Mean Difference

Study or Subgroup  Mean [hours] SD [hours] Total Mean [hours] SD [hours] Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Coyan 2018 77.7 37.9 91 157 90.1 91 8.5% -79.30[-99.38, -59.22]

Folliguet 2006 35.7 4.8 25 48.5 4.3 25 18.0% -12.80[-15.33,-10.27] -

Hawkins 2018 31.3 16.3 314 42 36.3 314 17.4% -10.70[-15.10, -6.30] =

Kesavuori 2018 24 2.74 142 32 17.8 142 17.9% -8.00 [-10.96, -5.04] -

Suri 2011 31.29 107.61 95 25.92 20.2 95 7.7% 5.37 [-16.65, 27.39] > B

Wang 2018 41.96 46.91 503 61.81 61.4 503 16.3% -19.85[-26.60, -13.10] 5

Zhao 2020 46.68 16.32 47 89.12 32.16 47  14.1% -42.44[-52.75,-32.13] —=

Total (95% CI) 1217 1217 100.0% -21.18 [-29.20, -13.16] L 2

Heterogeneity: Tau? = 91.15; Chi? = 91.54, df = 6 (P < 0.00001); I> = 93% F t + J

Test for overall effect: Z = 5.17 (P < 0.00001) -100 FE;VSO?,ITS Robotic Favours Stesrgolomy 100
B Robotic Sternotomy Mean Difference Mean Difference

Study or Subgroup  Mean [days] SD [days] Total Mean [days] SD [days] Total Weight 1V, 95% ClI v, 95% ClI

Coyan 2018 10 4.4 91, 13.8 7 91 12.5% -3.80[-5.50,-2.10]

Hawkins 2018 4.7 1.5 314 5.3 2.2 314 20.3% -0.60[-0.89, -0.31] -

Kesavuori 2018 7 15 142 7.3 22 142 19.9% -0.30[-0.74,0.14] -

Suri 2011 4.46 6.38 95 5.34 1.67 95 14.8% -0.88[-2.21, 0.45] T

Wang 2018 5.26 2.88 503 6.92 3.54 503 20.0% -1.66[-2.06,-1.26] -

Zhao 2020 6.77 2.49 47 13 5.32 47 12.6% -6.23[-7.91, -4.55] =

Total (95% CI) 1192 1192 100.0% -1.90 [-2.85, -0.95] L 2

Heterogeneity: Tau? = 1.13; Chi? = 74.86, df = 5 (P < 0.00001); I* = 93% 1710 7’5 é 10’

Test for overall effect: Z = 3.92 (P < 0.0001) Favours Robotic Favours Sternotomy

Figure S5 Forrest plot of MD of matched cohort studies for (A) intensive care unit stay (hours), and (B) length of hospital stay (days) for

robotic versus conventional sternotomy mitral valve surgery. MD, mean difference; CI, confidence interval.
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A Robotic Sternotomy Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chemtob 2020 61 605 67 395 12.9% 0.55 [0.38, 0.80] —
Folliguet 2006 2 25 4 25 4.4% 0.46 [0.08, 2.75] —
Hawkins 2018 58 372 430 1352 13.3% 0.40 [0.29, 0.54] -
Kesavuori 2018 41 142 38 142 11.9% 1.11[0.66, 1.87] -1
Mihaljevic 2011 8 106 16 106 9.1% 0.46 [0.19, 1.12] —
Seo 2019 27 175 70 259 12.1% 0.49 [0.30, 0.81] —
Stevens 2012 79 447 238 377 13.2% 0.13[0.09, 0.17] -
Suri 2011 10 95 18 95 9.6% 0.50[0.22, 1.16] —
Wang 2018 103 503 177 503 13.4% 0.47[0.36, 0.63] -
Total (95% CI) 2470 3254 100.0% 0.44 [0.28, 0.70] <o
Total events 389 1058
FToy 2 . 2 .12 } } } i
Heterogeneity: Tau® = 0.38; Chi® = 70.14, df = 8 (P < 0.00001); I = 89% o1 o1 10 100

Test for overall effect: Z = 3.52 (P = 0.0004) Favours Robotic Favours Sternotomy

B Robotic Sternotomy Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Folliguet 2006 2 25 4 25 3.6% 0.46 [0.08, 2.75]
Hawkins 2018 48 314 56 314 23.8% 0.83 [0.55, 1.27] —=
Kesavuori 2018 41 142 38 142 20.3% 1.11 [0.66, 1.87] b
Mihaljevic 2011 8 106 16 106 11.0% 0.46 [0.19, 1.12] I —
Suri 2011 10 95 18 95 12.1% 0.50[0.22, 1.16] —
Wang 2018 103 503 177 503 29.1% 0.47 [0.36, 0.63] -
Total (95% CI) 1185 1185 100.0% 0.65 [0.45, 0.92] <
Total events 212 309
s 2 _ . 2 _ — — <12 = 549 ; + 1 d
Heterogeneity: Tau’ = 0.09; Chi* = 10.91, df = 5 (P = 0.05); I* = 54% o1 o1 10 100

Test for overall effect: Z = 2.40 (P = 0.02) Favours Robotic Favours Sternotomy

Figure S6 Forrest plot of OR for RBC transfusion in all studies (A) and RBC transfusion in matched patient cohorts (B) for robotic versus
conventional sternotomy mitral valve surgery. RBC, red blood cell; OR, odds ratio; CI, confidence interval; M-H, Mantel-Haenszel test.

Robotic Sternotomy Mean Difference Mean Difference
Study or Subgroup  Mean [hours] SD [hours] Total Mean [hours] SD [hours] Total Weight 1V, 95% Cl 1V, 95% Cl
Coyan 2018 13.9 7.5 91 10 5.3 91 15.4% 3.90[2.01, 5.79] -
Folliguet 2006 11.4 6.5 25 12.8 6.1 25  14.3% -1.40 [-4.89, 2.09] —s
Kesavuori 2018 15.7 5.9 142 133 5.2 142 15.7% 2.40[1.11, 3.69] -
Sicim 2021 5.3 3.9 64 9.6 4.2 66  15.6% -4.30 [-5.69, -2.91] =
Suri 2011 14.07 8.92 95 8.13 6.25 95  15.2% 5.94[3.75, 8.13] ==
Woo 2006 17 4 25 35 19 39 11.7% -18.00[-24.17, -11.83] —=
Zhao 2020 7.49 3.29 47 20.05 19.97 47  12.1% -12.56[-18.35,-6.77] —_—
Total (95% CI) 489 505 100.0% -2.62 [-6.74, 1.49] -
Heterogeneity: Tau? = 27.71; Chi? = 145.20, df = 6 (P < 0.00001); I* = 96%

-20 -10 10 20

Test for overall effect: Z = 1.25 (P = 0.21) Favours Robotic Favours Sternotomy

Figure S7 Forrest plot of MD for ventilation time (hours) for robotic versus conventional sternotomy mitral valve surgery. MD, mean
difference; CI, confidence interval.

© Annals of Cardiothoracic Surgery. All rights reserved. https://dx.doi.org/10.21037/acs-2022-rmvs-21



Primary P In-hospital/early follow-up Latest follow-up
author None (%) Trace (%) Mild (%) Moderate (%) Severe (%) None (%) Trace (%) Mild (%) Moderate (%) Severe (%)

Coyan, Sternotomy 100.0 0.0 0.0 0.0 NR NR NR NR NR

2018 Robotic 100.0 0.0 0.0 0.0 91%* NR NR

Hawkins, Sternotomy NR NR NR NR NR NR NR NR NR NR

2018 Robotic NR NR NR NR NR NR NR NR NR NR

Keséavuori,Sternotomy NR NR NR NR NR 84.7 5.1 0.8

2018 Robotic NR NR NR NR NR 86.3 7.6 15

Seo, 2019 Sternotomy 78.7 15.7 4.7 0.9 58.2* 27.8* 12.7* 1.3*
Robotic 74.4 19.8 5.2 0.6 39.5~ 31.6* 21.1~ 7.9

Stevens, Sternotomy NR NR NR NR NR NR NR NR NR NR

2012 Robotic NR NR NR NR NR NR NR NR NR NR

Wang, Sternotomy 48.2 35.4 9.8 4.3 1.2 NR NR NR NR NR

2018 Robotic 45.3 38.2 14.7 1.2 0.6 NR NR NR NR NR

Zhao, Sternotomy NR NR NR NR NR NR NR NR NR NR

2020 Robotic NR NR NR NR NR NR NR NR NR NR
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