Table 1. Baseline clinical data of PCI and non-PCI groups (n = 249 patients)
	Index
	PCI
	non-PCI
	U/t/2 value
	P value

	Age, mean ± SD (year)
	61.8611.30
	61.25 11.69
	0.444
	.506a

	Sex, n
	Female
	24
	44
	0.647
	.468b

	
	Male
	74
	107
	
	

	Hypertension, n (%)
	+
	62 (63.27)
	80 (52.98)
	2.565
	.118b

	
	–
	36 (36.73)
	71 (47.02)
	
	

	Smoke, n (%)
	+
	42 (42.86)
	66 (43.71)
	0.018
	.897b

	
	–
	56 (57.14)
	85 (56.29)
	
	

	Alcoholism, n (%)
	+
	20 (20.41)
	29 (19.21)
	0.054
	.871b

	
	–
	78 (79.59)
	122 (80.79)
	
	

	Diabetes, n (%)
	+
	34 (34.69)
	55 (36.42)
	0.077
	.789b

	
	–
	64 (65.31)
	96 (63.58)
	
	

	APTT (s), mean ± SD
	36.344.69
	35.00 5.13
	2.049
	.042a

	TT (s), M (Q25, Q75)
	16.80 (15.90, 17.70)
	17.10 (16.10, 17.70)
	6473.5
	.277c

	PT (s), M (Q25, Q75)
	13.10 (12.63, 13.40)
	12.80 (12.40, 13.30)
	5951.0
	.039c

	INR, M (Q25, Q75)
	0.99 (0.95, 1.03)
	0.97 (0.93, 1.02)
	6037.0
	.057c

	Fbg (g/L), M (Q25, Q75)
	3.35 (2.93, 3.96)
	3.21 (2.85, 3.81)
	6539.5
	.335c

	TC (mmol/L), M (Q25, Q75)
	4.02 (3.47, 4.95)
	4.08 (3.44, 5.27)
	6698.0
	.535c

	TG (mmol/L), M (Q25, Q75)
	1.30 (0.89, 1.98)
	1.38 (1.01, 1.90)
	6624.5
	.448c

	HDL-C (mmol/L), M (Q25, Q75)
	1.10 (0.95, 1.32)
	1.07 (0.93, 1.27)
	6582.0
	.402c

	LDL-C (mmol/L), M (Q25, Q75)
	2.26 (d1.62, 2.96)
	2.34 (1.64, 3.10)
	6517.0
	.337c

	Apo-A (g/L), M (Q25, Q75)
	1.29 (1.17, 1.42)
	1.28 (1.14, 1.46)
	6596.0
	.417c

	Apo-B (g/L), M (Q25, Q75)
	0.76 (0.66, 0.98)
	0.84 (0.63, 1.01)
	6375.0
	.253c


Apo, Apolipoprotein; APTT, activated partial thromboplastin; Fbg, fibrinogen; HDL, high-density lipoprotein-cholesterol; INR, international normalized ratio; LDL, low-density lipoprotein-cholesterol; PT, prothrombin time; TC, triglycerides cholesterol; TG, triglyceride; TT, thrombin time. at test. bChi-square test. cMann–Whitney U test.

Table 2. Accuracy of VWI and 3D TOF-MRA in assessing VBA geometric configurations (n = 192 patients)
	VBA geometric configurations
	VWI (n)
	
	3D TOF-MRA (n)
	Total

	
	T
	W
	L
	
	T
	W
	L
	

	VWI + 3D TOF-MRA
	Tuning fork (T)
	71
	2
	1
	
	67
	0
	6
	73

	
	Walking (W)
	2
	43
	0
	
	0
	40
	5
	45

	
	Lambda (L)
	0
	0
	73
	
	2
	2
	70
	74

	
	Total
	73
	45
	74
	
	69
	42
	81
	192

	 value (95% CI), P value
	0.960 (0.925-0.995), P <.001
	
	0.880 (0.821-0.939), P <.001
	



	VAH 
	+
	–
	+
	–
	Total

	VWI + 3D TOF-MRA
	+
	58
	3
	60
	1
	61

	
	–
	3
	128
	15
	116
	131

	 value (95% CI), P value
	0.928 (0.871-0.985), P <.001
	0.819 (0.735-0.903), P <.001

	Sensitivity, % (95% CI)
	95.1 (86.0-98.9)
	80.0 (69.5-87.6)
	

	Specificity, % (95% CI)
	97.7 (93.2-99.5)
	99.2 (94.8-100.0)
	


3D TOF-MRA, 3-dimensional time-of-flight magnetic resonance angiography; MRA, Magnetic resonance angiography; VAH, vertebral artery hypoplasia; VBA, vertebrobasilar artery; VWI, vessel wall imaging.


Table 3. Morphologic features of vertebrobasilar arteries on VWI and PCI occurrence (n = 249 patients)
	Index
	
	PCI (n = 98)
	non-PCI (n = 151)
	U/t/2 value
	P value

	Morphology
(%)
	Tuning fork
	31 (34.1)
	60 (65.9)
	2.009
	.366a,*

	
	Walking
	31 (44.9)
	38 (55.1)
	
	

	
	Lambda
	36 (40.4)
	53 (59.6)
	
	

	VAH (%)
	+
	29 (39.2)
	45 (60.8)
	0.001
	.972a,#

	
	–
	69 (39.4)
	106 (60.6)
	
	

	Diameter
(mm)
	BA, M (Q25, Q75)
	3.15 (2.85,3.88)
	3.15 (2.80, 3.60)
	6738.5
	.234b

	
	RVA, mean ± SD
	3.56 0.97
	3.34 0.84
	1.877
	.062c

	
	LVA, mean ± SD
	4.11 0.99
	3.780.76
	2.951
	.003c

	
	Mean of bi-VAs, mean ± SD
	3.83 0.71
	3.56 0.57
	3.355
	<.001c

	
	Difference of bi-VAs, M (Q25, Q75)
	0.70 (0.25, 1.61)
	0.45 (0.15, 1.2)
	6194.5
	.030b

	Wall area (mm2)
	BA, M (Q25, Q75)
	20.58 (16.11, 26.63)
	20.79 (16.74, 25.50)
	1822.5
	.848b

	
	RVA, M (Q25, Q75)
	25.05 (20.78, 32.24)
	23.59 (17.92, 28.47)
	1692.5
	.476b

	
	LVA, M (Q25, Q75)
	27.42 (20.49, 33.28)
	25.05 (20.78, 32.24)
	1618.0
	.215b

	Lumen area 
(mm2)
	BA, mean ± SD
	7.73 3.24
	7.31 3.29
	0.771
	.442c

	
	RVA, mean ± SD
	7.333.67
	6.99 4.17
	0.704
	.482c

	
	LVA, mean ± SD
	6.89 4.21
	6.46 3.27
	0.788
	.431c

	RI
	BA, M (Q25, Q75)
	1.02 (0.84, 1.20)
	1.07 (0.89,1.32)
	3360.0
	.167b

	
	RVA, M (Q25, Q75)
	1.19 (1.04, 1.41)
	1.19 (1.00,1.48)
	3821.5
	.873b

	
	LVA, M (Q25, Q75)
	1.25 (1.06, 1.56)
	1.27 (1.04,1.62)
	3382.0
	.190b

	Tortuosity
	BA-midline (mm), M (Q25, Q75)
	6.10 (3.15, 9.21)
	5.30 (2.50,8.00)
	6343.0
	.057b

	
	Tortuosity index, 
M (P25, P75)
	BA
	1.06 (1.02, 1.13)
	1.06 (1.02,1.12)
	7365.0
	.951b

	
	
	RVA
	1.08 (1.02, 1.14)
	1.09 (1.04,1.17)
	5672.0
	.002b

	
	
	LVA
	1.06 (1.02, 1.11)
	1.08 (1.03,1.17)
	6734.5
	.231b

	
	Lateral position of BA, grade, n (%)
	0
	28 (28.6)
	61 (40.4)
	6245.0
	.028b

	
	
	1
	34 (34.6)
	51 (33.8)
	
	

	
	
	2
	32 (32.7)
	36 (23.8)
	
	

	
	
	3
	4 (4.1)
	3 (2.0)
	
	

	Height of the BA bifurcation, grade, 
n (%)

	0
	28 (28.6)
	61 (40.4)
	6398.0
	.056a

	
	1
	40 (40.8)
	51 (33.8)
	
	

	
	2
	22 (22.4)
	38 (25.2)
	
	

	
	3
	8 (8.2)
	1 (0.7)
	
	

	Length
(mm)
	BA, mean ± SD
	26.744.27
	26.18 4.35
	0.997
	.320c

	
	RVA, mean ± SD
	39.07 6.95
	39.07 6.34
	0.007
	.995c

	
	LVA, mean ± SD
	40.92 6.57
	40.616.71
	0.358
	.721c

	Angle ()
	VAJ, mean ± SD
	55.7522.46
	58.73 25.28
	0.948
	.344c

	
	VBJR, mean ± SD
	153.29 34.81
	150.82 31.27
	0.581
	.562c

	
	VBJL, mean ± SD
	150.96 37.05
	150.45 38.30
	0.104
	.917c


BA, Basilar artery, LVA, left vertebral artery; RI, remodeling index; RVA, right vertebral artery; VAJ, clip angle of bi-vertebral arteries; VBJL, angle between the basilar artery and left vertebral artery; VBJR, angle between the basilar artery and right vertebral artery. * = 0.877 (0.853-0.901) and P <.001 between the 2 observers. #= 0.790 (0.753-0.827) and P <.001 between the 2 observers. aChi-square test. bMann–Whitney U test. c t test.
Table 4. Logistic regression analysis of the relative VBA morphologic factors for PCI (n = 249 patients)
	Variable
	Univariable
	P value
	
	Multivariable
	P value

	
	OR (95% CI)
	
	
	OR (95% CI)
	

	Morphology (T, W, and L)
	0.979 (0.598-1.603)
	.931
	
	–
	–

	VAH
	0.481 (0.162-1.426)
	.187
	
	–
	–

	LVA diameter
	0.939 (0.572-1.540)
	.803
	
	–
	–

	Mean diameter of bi-VAs
	1.595 (0.829-3.032)
	.154
	
	1.709 (1.115-2.618)
	.014

	Diameter difference of bi-VAs
	1.712 (1.026-2.856)
	.039
	
	–
	–

	Tortuosity index of RVA
	0.010 (0.001-0.183)
	.002
	
	0.019 (0.001-0.320)
	.006

	Lateral position of BA
	1.321 (0.927-1.881)
	.123
	
	1.461 (1.071-1.993)
	.017

	Height of the BA bifurcation
	1.264 (0.894-1,787)
	.185
	
	–
	–


BA, Basilar artery; CI, confidence interval; L, lambda; OR, odds ratio; RVA, right vertebral artery; T, tuning fork, VA, vertebral artery; VBA, vertebrobasilar artery; W, walking.



Table 5. Morphologic features of atherosclerotic vertebrobasilar artery segments associated with plaque vulnerability (n = 530 segments)
	Index
	High-risk plaque
	Low-risk plaque
	t/U/2 value
	P value

	Morphologic classification 
(%)
	Tuning fork
	134 (57.5)
	99 (42.5)
	0.561
	.730 a

	
	Walking
	93 (61.2)
	59 (38.8)
	
	

	
	Lambda
	87 (60.0)
	58 (40.0)
	
	

	
	N
	314
	216
	
	

	Diameter (mm), mean ± SD
	3.840.86
	3.510.05
	4.388
	<.001b

	Wall area (mm2), mean ± SD
	25.429.17
	24.94 8.63
	0.422
	.673 b

	Lumen area (mm2), mean ± SD
	7.14 3.37
	 3.98
	0.527
	.955 b

	RI, mean ± SD
	1.29 0.45
	1.20 0.40
	2.232
	.026 b

	Plaque volume, M (Q25, Q75)
	16.50 (9.37, 27.00)
	11.25 (7.42, 19.12)
	25433.0
	<.001c

	BA-midline (mm), M (Q25, Q75)
	5.97 (2.90, 9.00)
	5.30 (2.53, 7.20)
	30204.0
	.032 c

	Tortuosity index, M (P25, P75)
	1.08 (1.03, 1.15)
	1.08 (1.03, 1.14)
	33369.0
	.754 c

	Length (mm), M (Q25, Q75)
	39.9 (35.58, 44.78)
	34.95 (27.70, 39.78)
	22466.0
	<.001c

	Angle (), 
M (Q25, Q75)
	VAJ
	56.10 (39.50, 73.10)
	51.50 (39.43, 76,68)
	33701.5
	.903 c

	
	VBJR
	148.75 (130.50, 174.53)
	149.10 (131.18, 167.98)
	32663.0
	.471 c

	
	VBJL
	152.50 (128.13, 173.75)
	156.20 (130.93, 173.43)
	32470.0
	.405 c


BA, Basilar artery; BA-midline, distance from the outermost edge of BA to the midline of the brain; SD, standard deviation; VA, vertebral artery; VAJ, clip angle of bi-vertebral arteries; VBJL, angle between the basilar artery and left vertebral artery; VBJR, angle between the basilar artery and right vertebral artery. aChi-square test. bt test. cMann–Whitney U test. 


