Supplementary Table 3. Quality Assessment and Risk-of-Bias Summary of Included Studies

	No.
	First Author (Year)
	Study Design
	Sample Size
	Main Topic / PICO Question
	Risk-of-Bias Assessment*
	Overall GRADE Quality
	Strength of Recommendation Derived

	1
	Zaraca F (2022) Eur J Cardiothorac Surg
	Delphi consensus
	n = 68 experts
	Prevention and management of postoperative air leaks
	Low (methodological consensus)
	Moderate
	Weak

	2
	Divisi D (2023) J Thorac Dis
	Observational registry
	2,300
	Predictive model for PAL (Italian VATS registry)
	Moderate (selection bias)
	Low
	Weak

	3
	Zaraca F (2017) J Vis Surg
	Prospective observational
	180
	Mechanical ventilation test for intraoperative air leaks
	Moderate
	Low
	Weak

	4
	Brunelli A (2017) Eur J Cardiothorac Surg
	Prospective observational
	110
	Intraoperative leak vs postoperative PAL correlation
	Low
	Moderate
	Weak

	5
	Alifano M (2017) Ann Surg
	Randomized controlled trial
	144
	Buttressed vs standard stapling
	Low
	High
	Strong

	6
	Zaraca F (2017) J Thorac Dis
	Randomized controlled trial
	210
	Sealant vs standard management during VATS lobectomy
	Low
	High
	Strong

	7
	Gonde H (2019) J Thorac Dis
	Observational
	132
	Sealants in robotic-assisted resections
	Moderate
	Low
	Weak

	8
	Chiappetta M (2018) Thorac Cardiovasc Surg
	Randomized controlled trial
	150
	Digital vs traditional chest drainage
	Low
	High
	Strong

	9
	Miller D (2016) Ann Thorac Surg
	Randomized controlled trial
	180
	Digital drainage outcomes
	Low
	High
	Strong

	10
	De Waele M (2017) J Thorac Dis
	Prospective observational
	100
	Pleural inflammation with digital drainage systems
	Moderate
	Moderate
	Weak

	11
	Deng B (2010) Eur J Cardiothorac Surg
	Meta-analysis (12 RCTs)
	1,025
	Suction vs water seal
	Low
	High
	Strong

	12
	Brunelli A (2013) Eur J Cardiothorac Surg
	Randomized controlled trial
	120
	Regulated suction vs regulated seal
	Low
	High
	Strong

	13
	Dugan K (2017) Chest
	Narrative review
	—
	Management of persistent air leaks
	Moderate
	Low
	Weak

	14
	Cerfolio R (2002) Ann Thorac Surg
	Observational
	400
	Predictors and treatment of persistent air leaks
	Moderate
	Low
	Weak

	15
	Minervini F (2022) Can J Surg
	Multicentre observational
	520
	Outpatient management with chest tube
	Moderate
	Moderate
	Weak

	16
	Brunelli A (2020) Interact Cardiovasc Thorac Surg
	Economic observational
	450
	Cost analysis of PAL after lobectomy
	Low
	Moderate
	Weak

	17
	Hoeijmakers F (2021) Eur J Cardiothorac Surg
	International survey
	310
	Variation in PAL incidence and treatment
	Moderate
	Low
	Weak

	18
	Kent M (2024) Ann Thorac Surg
	Expert consensus
	—
	Pleural drain management post-lobectomy (STS document)
	Low
	High
	Strong

	19
	Zaraca F (2023) J Thorac Dis
	Editorial review
	—
	Prediction, prevention, and management of PAL
	Moderate
	Low
	Weak

	20
	Su L (2022) Ann Thorac Surg
	Observational
	260
	Surgeon experience and PAL after robotic lobectomy
	Moderate
	Low
	Weak

	21
	Comacchio G (2023) Ann Thorac Surg
	Randomized controlled trial
	200
	Digital vs traditional chest drainage (multicentre)
	Low
	High
	Strong

	22
	Zhou J (2018) Eur J Cardiothorac Surg
	Meta-analysis
	16 studies
	Efficacy of digital drainage
	Low
	High
	Strong

	23
	Malmivaara A (2015) Ann Med
	Methodological paper
	—
	Methodological basis for GRADE
	Low
	High
	Strong

	24
	Goldet G (2013) J Evid Based Med
	Methodological paper
	—
	Understanding GRADE
	Low
	High
	Strong

	25
	Chu D (2021) J Allergy Clin Immunol Pract
	Methodological paper
	—
	Translating evidence using GRADE
	Low
	High
	Strong

	26
	Alhazzani W (2018) Med J Aust
	Methodological paper
	—
	Overview of GRADE and its future
	Low
	High
	Strong

	27
	Zaraca F (2023) J Thorac Dis
	Methodological note
	—
	Application of GRADE to PAL management
	Low
	High
	Strong

	28
	Brunelli A (2010) Thorac Surg Clin
	Review
	—
	Risk factors for prolonged air leak
	Moderate
	Moderate
	Weak

	29
	Adachi H (1994) Nihon Kyobu Geka Gakkai Zasshi
	Imaging observational
	—
	Preoperative assessment and pleural morphology
	High
	Low
	Weak

	30
	Crisci R (2021) Semin Thorac Cardiovasc Surg
	Observational
	160
	Predicting PAL after VATS lobectomy
	Moderate
	Moderate
	Weak

	31
	Zaraca F (2021) Semin Thorac Cardiovasc Surg
	Observational
	160
	Cost-effectiveness of sealants
	Moderate
	Moderate
	Weak

	32
	Brunelli A (2022) Eur J Cardiothorac Surg
	Registry analysis
	>1000
	Digital systems and outcomes
	Moderate
	Moderate
	Weak

	33
	Curcio C (2023) J Thorac Dis
	Observational
	340
	Predictors of PAL in Italian VATS registry
	Moderate
	Moderate
	Weak

	34
	Pipitone M (2023) J Thorac Dis
	Observational
	400
	Italian VATS registry—validation of predictive model
	Moderate
	Moderate
	Weak

	35
	Perkmann R (2023) J Thorac Dis
	Observational
	220
	Risk factors and preventive measures in PAL
	Moderate
	Moderate
	Weak



*Risk-of-bias was rated as Low, Moderate, or High according to the GRADE checklist domains (study design, allocation, blinding, outcome assessment, completeness of follow-up, and selective reporting).

