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((((((((((((((((((((("Arthroplasty, Replacement, Hip"[Mesh]) OR (Arthroplasties, Replacement, Hip[Title/Abstract])) OR (Arthroplasty, Hip Replacement[Title/Abstract])) OR (Hip Prosthesis Implantation[Title/Abstract])) OR (Hip Prosthesis Implantations[Title/Abstract])) OR (Implantation, Hip Prosthesis[Title/Abstract])) OR (Prosthesis Implantation, Hip[Title/Abstract])) OR (Hip Replacement Arthroplasty[Title/Abstract])) OR (Replacement Arthroplasties, Hip[Title/Abstract])) OR (Replacement Arthroplasty, Hip[Title/Abstract])) OR (Arthroplasties, Hip Replacement[Title/Abstract])) OR (Hip Replacement Arthroplasties[Title/Abstract])) OR (Hip Replacement, Total[Title/Abstract])) OR (Total Hip Replacement[Title/Abstract])) OR (Total Hip Arthroplasty[Title/Abstract])) OR (Arthroplasty, Total Hip[Title/Abstract])) OR (Hip Arthroplasty, Total[Title/Abstract])) OR (Total Hip Arthroplasties[Title/Abstract])) OR (Replacement, Total Hip[Title/Abstract])) OR (Total Hip Replacements[Title/Abstract])) OR (THA[Title/Abstract])) AND
 (((((((((((((("Virtual Reality"[Mesh]) OR (Reality, Virtual[Title/Abstract])) OR (Virtual Reality, Educational[Title/Abstract])) OR (Educational Virtual Realities[Title/Abstract])) OR (Educational Virtual Reality[Title/Abstract])) OR (Reality, Educational Virtual[Title/Abstract])) OR (Virtual Realities, Educational[Title/Abstract])) OR (Virtual Reality, Instructional[Title/Abstract])) OR (Instructional Virtual Realities[Title/Abstract])) OR (Instructional Virtual Reality[Title/Abstract])) OR (Realities, Instructional Virtual[Title/Abstract])) OR (Reality, Instructional Virtual[Title/Abstract])) OR (Virtual Realities, Instructional[Title/Abstract])) OR (((((((("Augmented Reality"[Mesh]) OR (Augmented Realities[Title/Abstract])) OR (Realities, Augmented[Title/Abstract])) OR (Reality, Augmented[Title/Abstract])) OR (Mixed Reality[Title/Abstract])) OR (Mixed Realities[Title/Abstract])) OR (Realities, Mixed[Title/Abstract])) OR (Reality, Mixed[Title/Abstract])))

EMBASE
20230910

 ('arthroplasty, replacement, hip':ab,ti OR 'arthroplasties, replacement, hip':ab,ti OR 'arthroplasty, hip replacement':ab,ti OR 'hip prosthesis implantation':ab,ti OR 'hip prosthesis implantations':ab,ti OR 'implantation, hip prosthesis':ab,ti OR 'prosthesis implantation, hip':ab,ti OR 'hip replacement arthroplasty':ab,ti OR 'replacement arthroplasties, hip':ab,ti OR 'replacement arthroplasty, hip':ab,ti OR 'arthroplasties, hip replacement':ab,ti OR 'hip replacement arthroplasties':ab,ti OR 'hip replacement, total':ab,ti OR 'total hip replacement':ab,ti OR 'total hip arthroplasty':ab,ti OR 'arthroplasty, total hip':ab,ti OR 'hip arthroplasty, total':ab,ti OR 'total hip arthroplasties':ab,ti OR 'replacement, total hip':ab,ti OR 'total hip replacements':ab,ti OR tha:ab,ti) 
AND 
('virtual reality':ab,ti OR 'reality, virtual':ab,ti OR 'virtual reality, educational':ab,ti OR 'educational virtual realities':ab,ti OR 'educational virtual reality':ab,ti OR 'reality, educational virtual':ab,ti OR 'virtual realities, educational':ab,ti OR 'virtual reality, instructional':ab,ti OR 'instructional virtual realities':ab,ti OR 'instructional virtual reality':ab,ti OR 'realities, instructional virtual':ab,ti OR 'reality, instructional virtual':ab,ti OR 'virtual realities, instructional':ab,ti OR 'augmented reality':ab,ti OR 'augmented realities':ab,ti OR 'realities, augmented':ab,ti OR 'reality, augmented':ab,ti OR 'mixed reality':ab,ti OR 'mixed realities':ab,ti OR 'realities, mixed':ab,ti OR 'reality, mixed':ab,ti)

Cochrane Central Register of Controlled Trials (CENTRAL)
20230910

((MeSH descriptor: [Arthroplasty, Replacement, Hip] explode all trees) OR ((Arthroplasties, Replacement, Hip OR Arthroplasty, Hip Replacement OR Hip Prosthesis Implantation OR Hip Prosthesis Implantations OR Implantation, Hip Prosthesis OR Prosthesis Implantation, Hip OR Hip Replacement Arthroplasty OR Replacement Arthroplasties, Hip OR Replacement Arthroplasty, Hip OR Arthroplasties, Hip Replacement OR Hip Replacement Arthroplasties OR Hip Replacement, Total OR Total Hip Replacement OR Total Hip Arthroplasty OR Arthroplasty, Total Hip OR Hip Arthroplasty, Total OR Total Hip Arthroplasties OR Replacement, Total Hip OR Total Hip Replacements OR THA):ti,ab,kw (Word variations have been searched))) 
AND
 ((MeSH descriptor: [Virtual Reality] explode all trees	) OR ((Reality, Virtual OR Virtual Reality, Educational OR Educational Virtual Realities OR Educational Virtual Reality OR Reality, Educational Virtual OR Virtual Realities, Educational OR Virtual Reality, Instructional OR Instructional Virtual Realities OR Instructional Virtual Reality OR Realities, Instructional Virtual OR Reality, Instructional Virtual OR Virtual Realities, Instructional):ti,ab,kw (Word variations have been searched)) OR (MeSH descriptor: [Augmented Reality] explode all trees) OR ((Augmented Realities OR Realities, Augmented OR Reality, Augmented OR Mixed Reality OR Mixed Realities OR Realities, Mixed OR Reality, Mixed):ti,ab,kw (Word variations have been searched)))

Web of Science
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 ((((((((((((((((((((TS=(Arthroplasty, Replacement, Hip)) OR TS=(Arthroplasties, Replacement, Hip)) OR TS=(Arthroplasty, Hip Replacement)) OR TS=(Hip Prosthesis Implantation)) OR TS=(Hip Prosthesis Implantations)) OR TS=(Implantation, Hip Prosthesis)) OR TS=(Prosthesis Implantation, Hip)) OR TS=(Hip Replacement Arthroplasty)) OR TS=(Replacement Arthroplasties, Hip)) OR TS=(Replacement Arthroplasty, Hip)) OR TS=(Arthroplasties, Hip Replacement)) OR TS=(Hip Replacement Arthroplasties)) OR TS=(Hip Replacement, Total)) OR TS=(Total Hip Replacement)) OR TS=(Total Hip Arthroplasty)) OR TS=(Arthroplasty, Total Hip)) OR TS=(Hip Arthroplasty, Total)) OR TS=(Total Hip Arthroplasties)) OR TS=(Replacement, Total Hip)) OR TS=(Total Hip Replacements)) OR TS=(THA)
AND
 (((((((((((((TS=(Virtual Reality)) OR TS=(Reality, Virtual)) OR TS=(Virtual Reality, Educational)) OR TS=(Educational Virtual Realities)) OR TS=(Educational Virtual Reality)) OR TS=(Reality, Educational Virtual)) OR TS=(Virtual Realities, Educational)) OR TS=(Virtual Reality, Instructional)) OR TS=(Instructional Virtual Realities)) OR TS=(Instructional Virtual Reality)) OR TS=(Realities, Instructional Virtual)) OR TS=(Reality, Instructional Virtual)) OR TS=(Virtual Realities, Instructional)) OR ((((((((TS=(Augmented Reality)) OR TS=(Augmented Realities)) OR TS=(Realities, Augmented)) OR TS=(Reality, Augmented)) OR TS=(Mixed Reality)) OR TS=(Mixed Realities)) OR TS=(Realities, Mixed)) OR TS=(Reality, Mixed))
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[bookmark: _Hlk145446022]Figure S1. Funnel plot to assess publication bias on accuracy of inclination.
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Figure S2. Funnel plot to assess publication bias on accuracy of anteversion.
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Figure S3. Funnel plot to assess publication bias on duration of surgery.
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Figure S4. Funnel plot to assess publication bias on intraoperative blood loss.
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Figure S5. A. Forest plot of the subgroup analyses showing accuracy of inclination between two groups. B. Forest plot of the subgroup analyses showing accuracy of inclination after removing one study between two groups.
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Figure S6. A. Forest plot of the subgroup analyses showing accuracy of anteversion between two groups.
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Figure S7. A. Forest plot of the subgroup analyses showing duration of surgery between two groups.
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AR-assisted Conventlonal methods

Test for overall effect: Z = 2.87 (P = 0.004)

$Std. Mean Difference

Std. Mean Difference

5% CI IV, Random, 95% C1
1.2.1 RCTs
Hiromasa etal,2023 171 309 36 518 347 38 197%  -1.04[-1.54,-0.65] I —
Hiroyuki et al,2019 19 13 22 34 26 19 17.0%  -073[1.37,-0.10] s —
Kenji et 21,2019 3 2 82 3 2 64 224% 0.00 [-0.35, 0.35] —
Subtotal (5% CI) 120 119 58.4%  -0.57[-1.27, 0.13] ~——eeontRiN--
Heterogeneity: Tau? = 0.32; Chi? = 12.62, df = 2 (P = 0.002); I* = 84%
Test for overall effect: Z = 1.59 (P = 0.11)
1.2.2 Retrospective cohort studies
Masahiro et al,2023 27 18 38 28 28 35 202%  -0.04[-0.51,0.42]
Sachiyuki et al,2022 25 17 45 46 3.1 42 207%  -0.84[-1.28,-0.40] e
Subtotal (35% CI) 80 77 408%  -0.45[-1.23,0.33]
Heterogenelty: Tau? = 0.26; ChP = 5.80, df = 1 (P = 0.02); 1= 83%
Test for overall effect: Z = 1.12 (P = 0.26)
Total (95% C1) 200 196 100.0%  -0.51[0.96, 0.07] i
:_Ie:zgeneilyl:l :::::: g.zo; ;::i(’: 12.32,) df = 4 (P = 0.0009); I = 78% 2 1 5 1 2
o r overal L Z=2.. . .
Test for subaroun differences: Chi2= 0.05. df = 1 (P = 0.82). F'= 0% Favours AR-assisted . Favours Conventional methods
AR assisted Conventional methods Std. Mean Difference Std. Mean Difference
_StudyorSubgroup Mean SD Total Mean  SD  Total Welght IV, Random, 95% Cl IV, Random, 95% CI
1.2.1RCTs
Hiomasaetal, 2023  1.71 309 36 518 347 36 254%  -1.04[1.54,-0.55] —
Hiroyukl et al,2019 19 13 22 34 26 19 212%  0.73[1.37,0.10] e —
Kenji et 21,2018 3 2 62 3 2 84 0.0% 0.00 [-0.35, 0.35]
smvjmal (95% CI) 58 55 46.6%  -0.93 [-[1 32, -0.541] i
Heterogeneity: Tau? = 0.00; Chi? = 0.58, df = 1 (P = 045); = 0%
Test for overall effect: Z = 4.66 (P < 0.00001)
1.2.2 Retrospective cohort studies
Masahlro et al,2023 27 18 35 28 26 35 262%  -0.04[-0.51,042]
Sachiyukietal, 2022 25 17 45 46 3.4 42 272%  -0.84[-1.28, -0.40] —
Subtotal (95% CI) 80 77 534%  -0.45[-1.23,0.33]
Heterogeneity: Tau? = 0.26; Chi* = 5.90, df = 1 (P = 0.02); I2= 83%
Test for overall effect: Z = 1.12 (P = 0.26)
Total (95% CI) 138 132 100.0%  -0.66[-1.11,-0.21] i
Heterogenaity: Tau? = 0.14; Chi* = 9.66, df = 3 (P = 0.02); I = 89% 2 1 s 1 2
ds

Test for subaroun differences: Chi? = 1.17. df = 1 (P =0.28). P = 14.2%

Favours AR assisted Favours Conventional metho
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AR-assisted Conventlonal methods

$Std. Mean Difference

Std. Mean Difference

_StudvorSubgroup Mean SD Total Mean SD _ Total Welght IV, Random, 95% Cl 1V, Random, 95% CI
221RCTs
Hiromasa et al,2023 257 1.39 36 6.03 5.02 36 19.9% 0.93[-1.42, -0.44] e
Hiroyuki et al,2019 28 22 22 38 3 19 176% -0.38[-1.00, 0.24] .
Keniji et al,2019 2 2 62 5 4 64 21.9% -0.94[-1.31, 0.57] -
Subtotal (95% CI) 120 119 595%  -0.82[1.12, 0.51] A
Heterogeneity: Tau? = 0.02; Chiz = 2.54, df = 2 (P = 0.28); = 21%
Test for overall effect: Z = 5.21 (P < 0.00001)
2.2.2 Retrospective cohort studies
Masahiro et al,2023 26 22 35 25 2 35 203% 0.05[-0.42, 0.52] [
Sachiyuki et al,2022 21 18 45 6.4 42 42 203% -1.34[-1.80, -0.87]
Subtotal (85% Cl) 80 77 40.5% -0.84 [-2.00, 0.71]
Heterogenelty: Tau? = 0.90; ChP = 16.78, df = 1 (P < 0.0001); I* = 84%
Test for overall effect: Z = 0.93 (P = 0.35)
Total (85% CI) 200 196 100.0% £0.72[-1.19, 0.25] i
Heterogeneity: Tau? = 0.23; Chi* = 20.06, df = 4 (P = 0.0005); I = 80% 2 1 5 1 2

Test for overall effect: Z = 2.98 (P = 0.003)
Test for subaroun differences: Chi?= 0.06. df =1 (P = 0.81). P= 0%

Favours AR-assisted Favours Conventional methods
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AR-asslsted
3.2.1 RCTs
Hiromasa et a,2023 59.78 17.76 36 5842
Hiroyukl et al,2019 43 7 22 44
Keniji et al,2019 45 9 62 48

Subtotal (95% CI) 120
Heterogeneity: Chi# = 1.18, df = 2 (P = 0.55); = 0%
Test for overall effect: Z=1.48 (P = 0.14)

3.2.2 Retrospective cohort studies

Masahiro et al,2023 784 59 35 76.5
Sachlyukl et al,2022 48 12 45 19
Subtotal (95% CI) 80
Heterogeneity: Chi2 = 1.33, df = 1 (P = 0.25); I* = 25%
Test for overall effect: Z=1.37 (P = 0.17)

Total (95% CI) 200
Heterogeneity: Chi* = 8.49, df = 4 (P = 0.17); I*= 38%
Test for overall effect: 2 = 0.26 (P = 0.79)

15.44
12
10

Conventional methods
_StudvorSubgroup Mean SD Total Mean  SD  Total Welght [V, Fixed, 95% Cl

36
19
64

35
42
7

196

Test for subaroup differences: Chi# = 3.98. df = 1 (P = 0.05). P=74.8%

4.2%
6.6%
22.6%
334%

53.9%
12.6%
66.6%

100.0%

Mean Difference
1V, Fixed, 95% Cl

1.36 [-6.33, 9.05]
1.00 [-7.14,5.14]
-3.00[-8.32, 0.32]
-2.05 [4.78, 0.68]

1.90 [-0.25, 4.05]
-1.00[-5.44, 3.44]
1.35 [-0.59, 3.28]

0.21 [1.37, 1.79]
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