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	Databases
	Search strategies
	Results
	Date of search 

	PubMed
	((robot* OR robotic OR "robot-assisted" OR "da Vinci" OR telemanipulator*) AND (mitral OR "mitral valve" OR "mitral regurgitation" OR "mitral repair" OR "mitral replacement"))
AND
(("learning curve" OR "learning curves" OR "cumulative sum" OR CUSUM OR "case volume" OR "surgeon experience" OR "institutional experience" OR "initial experience") OR (cost OR costs OR "cost effectiveness" OR "cost-utility" OR "cost-benefit" OR ICER OR QALY OR "economic evaluation" OR "hospital cost" OR "operative cost" OR "total cost" OR "incremental cost"))
	129
	14 May 2026

	Web of science
	((robot* OR robotic OR "robot-assisted" OR "da Vinci" OR telemanipulator*) AND (mitral OR "mitral valve" OR "mitral regurgitation" OR "mitral repair" OR "mitral replacement"))
AND
(("learning curve" OR "learning curves" OR "cumulative sum" OR CUSUM OR "case volume" OR "surgeon experience" OR "institutional experience" OR "initial experience") OR (cost OR costs OR "cost effectiveness" OR "cost-utility" OR "cost-benefit" OR ICER OR QALY OR "economic evaluation" OR "hospital cost" OR "operative cost" OR "total cost" OR "incremental cost"))
	125
	14 May 2026

	Cochrane library
	((robot* OR robotic OR "robot-assisted" OR "da Vinci" OR telemanipulator*) AND (mitral OR "mitral valve" OR "mitral regurgitation" OR "mitral repair" OR "mitral replacement"))
AND
(("learning curve" OR "learning curves" OR "cumulative sum" OR CUSUM OR "case volume" OR "surgeon experience" OR "institutional experience" OR "initial experience") OR (cost OR costs OR "cost effectiveness" OR "cost-utility" OR "cost-benefit" OR ICER OR QALY OR "economic evaluation" OR "hospital cost" OR "operative cost" OR "total cost" OR "incremental cost"))
	6
	14 May 2026

	Scopus
	((robot* OR robotic OR "robot-assisted" OR "da Vinci" OR telemanipulator*) AND (mitral OR "mitral valve" OR "mitral regurgitation" OR "mitral repair" OR "mitral replacement"))
AND
(("learning curve" OR "learning curves" OR "cumulative sum" OR CUSUM OR "case volume" OR "surgeon experience" OR "institutional experience" OR "initial experience") OR (cost OR costs OR "cost effectiveness" OR "cost-utility" OR "cost-benefit" OR ICER OR QALY OR "economic evaluation" OR "hospital cost" OR "operative cost" OR "total cost" OR "incremental cost"))
	195
	14 May 2026
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	Study
	Procedure
	Learning Phase
	Proficiency Phase
	Mastery Phase
	Method

	Kadiroğulları et al., 2026
	MV replacement
	Cases 1–27
	Cases 28–92
	Cases 93–233
	CUSUM (CPB time + MSCS)

	Güllü et al., 2021
	MV repair
	Cases 1–30
	Cases 31–60
	—
	Sequential case analysis

	Chikwe et al., 2025
	MV repair
	—
	Cases <95
	Cases ≥95
	CUSUM (risk-adjusted morbidity/mortality)


Abbreviations: CPB, cardiopulmonary bypass; CUSUM, cumulative sum analysis; MSCS, Mitral Surgery Complexity Score; MV, mitral valve.
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	Study
	Definition
	Cost Components
	Currency
	Inflation Adjustment
	Robotic Capital Included?

	Coyan et al., 2018
	Activity-based costing (ABC) from admission to discharge
	Direct (supplies, drugs, blood, OR time) + semidirect (salaries, maintenance) + indirect (physician services, administration, utilities)
	USD
	None reported
	Yes (5-year amortization, 60% utilization)

	Hadaya et al., 2025
	Calculated from hospital charges using cost-to-charge ratios (Nationwide Readmissions Database)
	All inpatient costs from admission to discharge
	USD
	Adjusted to 2020 USD
	No

	Morgan et al., 2005
	Direct cost only (from hospital decision support system)
	OR time, perfusion, supplies, medications, labs, ICU, room, radiology, physical therapy
	USD
	None reported
	No

	Suri et al., 2013
	Direct medical costs using standardized values per service (Olmsted County database)
	Facility costs (cost-to-charge) + professional costs (Medicare fee schedules)
	USD
	Adjusted to 2010 USD
	Yes (embedded in OR component)

	Paul et al., 2015
	Estimated total costs from hospital charges using cost-to-charge ratios (National Inpatient Sample)
	All inpatient costs from admission to discharge
	USD
	None reported
	No
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	Study
	Definition
	Components
	Control Type
	Currency
	Notes

	Morgan et al., 2005
	Intraoperative cost (day of surgery only)
	OR time + perfusion + supplies + medications + labs + respiratory services
	Sternotomy
	USD
	Reported as mean ± SD

	Noda et al., 2025
	Operative day cost (all costs on day of surgery)
	Procedure fees, supplies, medications, blood products
	Mini-thoracotomy
	USD (converted from JPY at 150:1)
	Reported as median (IQR); mean estimated for pooling

	Suri et al., 2013
	Operating room cost (facility cost)
	OR time, equipment, supplies, depreciation
	Sternotomy
	USD
	Reported as median; mean estimated for pooling
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	Study
	Definition
	Components
	Control Type
	Currency
	Notes

	Morgan et al., 2005
	Postoperative cost (after operative day until discharge)
	ICU + room + medications + radiology + other tests + physical therapy
	Sternotomy
	USD
	Reported as mean ± SD

	Noda et al., 2025
	Postoperative days cost (all costs after operative day)
	ICU, floor, medications, labs, procedures on days after surgery
	Mini-thoracotomy
	USD (converted from JPY at 150:1)
	Reported as median (IQR); mean estimated for pooling



[bookmark: _Toc230814220]Supplementary Table S6: Summary of Cost Reporting Methods by Study
	Study
	Cost Type
	Sample Size (Robotic/Control)
	Year of Cost Data
	Inflation Adjusted To

	Coyan et al., 2018
	ABC total hospital cost
	91 / 91
	2013–2015
	None

	Hadaya et al., 2025
	Cost-to-charge total hospital cost
	4,002 / 36,736
	2016–2020
	2020 USD

	Morgan et al., 2005
	Direct total hospital cost
	10 / 10
	2005
	None

	Suri et all., 2013
	Standardized total hospital cost
	119 / 74
	2009–2011
	2010 USD

	Paul et al., 2015
	Cost-to-charge total hospital cost
	3,145 / 47,263
	2008–2012
	None
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[bookmark: _Toc230814221]Figure S1: Leave-one-out analysis for total cost (USD).
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[bookmark: _Toc230814222]Figure S2: Leave-one-out analysis for operative cost cost (USD).
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