
Supplementary Results

Risk of Bias in Included Studies
Risk of bias was assessed using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2) and ROBINS-I tool for
nonrandomizedcontrolled trials (RCTs).Wefoundthat riskof selectionbiasdue to issueswithrandomizationwas low inallRCTs;of
note, two RCTs (18.1%) did not provide information regarding baseline differences, while the remaining studies reported using
acceptable, unbiasedmethods (e.g., computer-generated randomization, block randomization, andminimizationmethod). Risk of
bias due to deviationwas found to be low in themajority RCTs (81.8%), with some concerns for select RCTs (18.1%) primarily due to
lack of information in the various subdomains and personnel aware of deviations. We deemed that potential bias arising from
missing outcomes was low risk for most studies (72.7%) and some risk for the remaining studies (27.3%), chiefly due to lack of
complete data, evidence of bias, and dependence on true values. Half of the RCTs were deemed to be high risk inmeasurement of
outcomes, primarily due to awareness of outcomes and outcome likely to be influenced by knowledge of intervention received.
Reporting of results was low risk across all trials, with complete data provided.

Among the nonrandomised studies, confounding bias due to noncomparability in baseline characteristicswas deemed to be a
serious risk in 2 of 11 studies (18.1%) due to the manner in which confounders were measured and accounted for, while 2 of 11
studies (18.1%) was at serious risk of bias in the classification of intervention. Bias in measurement of outcome was of major
concernwith 5 of 11 studies (45.5%) at serious risk as the pin tracks used for robotic TKR poses difficulty in blinding the assessor.
The majority of nonrandomised studies are deemed to be robust with regards to potential biases arising from selection of
participants, deviation from the intended intervention, missing data, and selection of reporting results. Publication bias was not
detected in pooled analyses.

Supplementary Methods

Electronic Search Strategies
We searched PubMed, Medline, EMBASE, and Cochrane without language restriction for randomized controlled trials and
observational studies published up to 29th of March 2019, using the following search terms: “robot”, “conventional”,
“arthroplasty”, “replacement,” and “knee”.

PubMed

1. (“Robot”[Mesh]) AND (Conventional) AND (Arthroplasty OR Replacement) AND Knee

MedLine

1. (Robot AND conventional) AND (arthroplasty OR replacement) AND knee

EMBASE

1. Robot.m.p. or robot/
2. Conventional.mp.
3. Arthroplasty/or replacement.mp.
4. Knee.mp.
5. 1 and 2 and 3 and 4
6. Limit 5 to (human)

Cochrane

1. (“Robot”[Mesh]) AND (Conventional) AND (Arthroplasty OR Replacement) AND Knee

References cited by relevant publications were hand-searched to increase sensitivity of search strategy.

Data Abstraction
Three review authors (B.C., G.B., and K.C.) independently extracted study characteristics and outcome results from included
studies. If data were missing or could not be extracted because of the manner in which they were reported, we attempted to
contact the study authors to obtain necessary results.When necessary,WebPlotDigitizer was used to read values fromgraphs.
Outcomes evaluated included operative time, mechanical axis deviation, coronal and sagittal femoral component angle
deviation, coronal and sagittal tibial component angle deviation, outliers (defined as >3degrees deviation from neutral axis)
such as mechanical axis, coronal and sagittal femoral component angle outliers, coronal and sagittal tibial component angle
outliers, American Knee Society Score, Knee Society Function Score, revision rates, range of motion, Hospital for Special
Surgery score, and Western Ontario and McMaster Universities Osteoarthritis Index. Other demographics recorded included
age, body mass index, duration of follow-up, country of study origin, and robotic systems and implant manufacturer.
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Imputation of Missing Data
Whenmissing datawere encountered, they were imputed using the following validated imputation methodologies as they have
been shown to improve statistical power inmeta-analyses.1 For imputing continuous outcomes,weused the following set of rules
per a previously published meta-analysis:

(i)When the sample size (n), study-specificmedians, and range (s) were provided, we estimated themean and standard
deviation (SD) using the methods of Hozo et al.2

A. When n>25, the median (m) as the mean were assumed to be equivalent
B. When<25,
C. When n � 15,
D. When 15<n<70, SD¼ (max–min)/4
E. When n>70, SD¼ (max–min)/6

(ii) If within-studymedian and range is not provided and therefore cannot be imputed using the formulas set out in (i), then
SDs were imputed using the square root of the weighted mean variance of all other included studies. Pooled SD were
calculated as , whereby k represents the number of samples, n represents the
number of participants in a sample, and s represents the within-sample standard deviation.

Supplementary Fig. 1 Complication rates. CI, confidence interval; TKA, total knee arthroplasty; UKA, unicompartmental knee.
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Supplementary Fig. 2 Radiological outcomes. CI, confidence interval; IV, weighted mean difference; M-H, Mantel-Haenszel Method;
SD, standard deviation; TKA, total knee arthroplasty; UKA, unicompartmental knee.
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Supplementary Fig. 3 Objective clinical outcomes. CI, confidence interval; SD, standard deviation; TKA, total knee arthroplasty; UKA,
unicompartmental knee arthroplasty.
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Supplementary Table 1 ROB2.0 for randomized trials

Abbreviations: N, no; NA, not applicable; NI, no information; PN, probably no; PY, probably yes; Y, yes.
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Supplementary Table 2 ROBINS-I tool for nonrandomized controlled trials risk of bias postintervention domains

Abbreviations: N, no; NA, not applicable; NI, no information; PN, probably no; PY, probably yes; Y, yes.
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