
Additional file 1. Case vignette summary of three stented cases (IVUS+QFR arm)
	Case
	Target vessel
	Pre-QFR
	Post-QFR (pre-stent)
	DCB brand
	DCB diameter, mm
	DCB length, mm
	Key findings (standardized review)
	Management

	Case 1
	LAD
	0.76
	0.91
	Vesselin
	2.75
	16
	NHLBI type B dissection / retrograde false lumen
	Stent implantation

	Case 2
	LAD
	0.70
	0.90
	SeQuent Please
	3.00
	26
	STEMI and acute thrombosis 3 hours post-procedure; retrospective angiographic review confirmed NHLBI type C dissection after the initial procedure
	Stent implantation

	Case 3
	LAD
	0.78
	0.23
	Vesselin
	2.00
	31
	NHLBI type C dissection morphology; postoperative diffuse/distal vasospasm (relieved by intracoronary nitroglycerin)
	Stent implantation


Supplementary case vignette (standardized retrospective imaging review)
To further describe borderline mechanical complications during DCB treatment and their association with functional outcomes, we performed a standardized retrospective imaging review of all stent implantation cases in this study (n = 3, all in the IVUS + QFR-guided group)and these cases were anonymized as Case 1 to Case 3. All three cases had core laboratory–confirmed pre-stenting post-PCI QFR values and were therefore eligible for primary endpoint assessment. Device parameters and key periprocedural events for each case are presented in Additional file 1.
Case 1: The target vessel was the LAD. The pre-PCI QFR was 0.76, and the post-PCI QFR was 0.91. Imaging review suggested an NHLBI type B dissection with retrograde false lumen formation. Although the dissection did not meet the criteria for restrictive dissection, stent implantation was ultimately performed. Representative angiographic images and labeling descriptions are shown in Additional files 3-4, corresponding to dissection formation after DCB and the image after rescue stenting taken from the same angle as the initial dissection angiography, respectively.
Case 2: The target vessel was the LAD. The pre-PCI QFR was 0.70, and the post-PCI QFR was 0.90. STEMI occurred 3 hours after the procedure, and repeat angiography suggested acute thrombosis, which was treated with stent implantation. Imaging review indicated that an NHLBI type C dissection had already developed at the end of the initial procedure, but this was not documented during the procedure, suggesting that clinicians may not have routinely performed IVUS follow-up. Representative angiographic images and annotations are provided in Additional files 5- 9, corresponding to the initial pre-procedural angiogram, dissection formation during the initial procedure, acute thrombosis after the procedure, bailout stent implantation, and the post–bailout stenting image obtained at the same angiographic projection as the initial dissection image, respectively.
Case 3: The target vessel was the LAD. The pre-PCI QFR was 0.78, and the post-PCI QFR was 0.23. Imaging review suggested an NHLBI type C dissection. Independent angiographic review also indicated postoperative distal coronary vasospasm, which was relieved by nitroglycerin. Stent implantation was ultimately performed. The abnormally low post-PCI QFR in this case is more likely to reflect the combined effects of mechanical complications and vascular reaction. Representative angiographic images and annotations are provided in Additional files 10-11, corresponding to dissection formation after DCB treatment and and the post–bailout stenting image obtained at the same angiographic projection as the initial dissection image, respectively.
[bookmark: _GoBack]The above case-level analysis is provided as descriptive supplementary material to offer clinical context for borderline situations and is not intended for between-group inference. Data on the predictive accuracy of vPCI are provided in Additional file 2.
