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Supplementary Figures.
Supplementary Fig. S1. Lumen area along a silicone tube imaged by OCT and µCT.
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Supplementary Fig. S2: Definition of bifurcation angles: The carina points M’ and S’ were identified on the MV and SB centerlines, respectively, and connected with a straight line. The midpoint P of that straight line was connected with the merging point M of the MV and SB centerlines. The midpoint R of the straight line connecting points M and P were identified as the true carina of the bifurcation. Point R was connected with points m and s of the MV and SB centerlines, respectively, and the three bifurcation angles were calculated: Angle A between the proximal MV and SB, angle B between the distal MV and SB, and angle C between the distal and proximal MV.
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Supplementary Fig. S3: Approach for OCT wall segmentation. Two examples (a and b) showing OCT wall delineation in case of ill-defined outer wall. 
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Supplementary Fig. S4: Bland-Altman analysis plots of bifurcation angles and lumen shape showing comparison between (a) 3D OCT reconstructed model vs. µCT reconstructed model (b) first and second 3D OCT reconstructed models
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Supplementary Fig. S5. 3D reconstruction of 6 patient bifurcations (lumen and wall) using OCT and angiography.
[image: ../Screen%20Shot%202020-08-14%20at%205.48.46%20PM.png]




Supplemental Tables.
Supplementary Table S1. Patient-specific silicone and real patient coronary bifurcations used in validation, reproducibility and feasibility studies

	Vessel number
	Coronary bifurcation

	Silicone
	Main vessel
	Side branch

	#1
	Left anterior descending
	First diagonal

	#2
	Left circumflex artery
	Obtuse marginal

	#3
	Left circumflex artery 
	Third obtuse marginal

	#4
	Left anterior descending
	First diagonal

	#5
	Left anterior descending
	Second diagonal

	Patient
	Main vessel
	Side branch

	#1
	Left anterior descending
	Left circumflex artery

	#2
	Left anterior descending
	Left circumflex artery

	#3
	Left anterior descending
	First diagonal

	#4
	Left anterior descending
	First diagonal

	#5
	Left anterior descending
	First diagonal

	#6
	Right coronary artery
	Posterolateral branch

	#7
	Left anterior descending
	Second diagonal




















Supplementary Table S2.  Bland Altman analysis showing the mean differences in bifurcation angles (A, B and C) between the 3D OCT- vs. µCT-reconstructed models.
	[bookmark: OLE_LINK1]Bifurcation Angles
	Mean difference (degrees)
	95% Limits of Agreement (degrees)

	Angle A
	1.62
	-5.77, 9.01

	Angle B
	2.03
	-9.15, 13.22

	Angle C
	0.40
	-4.22, 5.02

























Supplementary Table S3. Reproducibility of lumen shape (distance Y/distance X ratio) in silicone models.  
	Models
	First OCT reconstruction
	Second OCT reconstruction

	
	
	Median
	25th, 75th percentile
	Median
	25th, 75th percentile

	#1
	MV
	0.85
	0.66, 0.91
	0.88
	0.66, 0.91

	
	SB
	0.87
	0.74, 0.95
	0.87
	0.74, 0.96

	#2
	MV
	0.82
	0.72, 0.88
	0.83
	0.73, 0.87

	
	SB
	0.87
	0.77, 0.94
	0.86
	0.77, 0.95

	#3
	MV
	0.92
	0.86, 0.93
	0.91
	0.86, 0.93

	
	SB
	0.91
	0.81, 0.93
	0.91
	0.85, 0.92

	#4
	MV
	0.87
	0.73, 0.96
	0.86
	0.71, 0.95

	
	SB
	0.85
	0.80, 0.91
	0.84
	0.78, 0.90

	#5
	MV
	0.78
	0.62, 0.91
	0.78
	0.59, 0.92

	
	SB
	0.91
	0.69, 0.94
	0.90
	0.73, 0.54





















Supplementary Table S4. Reproducibility of bifurcation angles in silicone models. Bland Altman analysis showing the mean differences of bifurcation angles (A, B, C) between the two OCT reconstructed models.
	Bifurcation
Angles
	Bias (degrees)
	95% Limits of Agreement
(degrees)

	Angle A
	0.43
	-5.09, 5.95

	Angle B
	0.59
	-10.55, 9.36

	Angle C
	0.17
	-4.68, 5.03
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Bland-Altman Analysis Plots
(a) Validation: uCT reconstructed model vs. 3D OCT reconstructed model
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(b) Reproducibility: First OCT reconstruction vs. Second OCT reconstruction
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