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Nomogram model for posterior circulation acute cerebral infarction in patients with VBD based on
MR-VWI characteristics of the vertebrobasilar artery
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Abstract Objective To construct a predictive model for patients with verte-brobasilar dolichoectasia (VBD) complicated by posterior
circulation acute cerebral infarction (ACI) based on the characteristics of verte-brobasilar artery magnetic resonance vascular wall imaging
(MR-VWI), thereby providing a reference for clinical prevention. Methods A total of 102 patients with VBD complicated by posterior
circulation ACI who were admitted to our hospital between March 2016 and January 2023 were selected as the concurrent group. An addi-
tional 102 patients with VBD without concurrent posterior circulation ACI were selected as the non-concurrent group ata 1 : 1 ratio. The
MR-VWI characteristics (basilar artery [BA ] diameter, BA length, vertebral artery [ VA ]intracranial segment length, BA deviation grade,
and BA bifurcation height grade) and clinical data of the two groups were compared,and the factors influencing posterior circulation ACI
in patients with VBD were analyzed. Based on the MR-VWI features and related influencing factors ,a nomogram prediction model of pos-
terior circulation ACI in patients with VBD was constructed , and the clinical significance of the nomogram prediction model was evaluated
using receiver operating characteristic (ROC) and calibration curves. Results A significant difference were observed in the D-dimer
levels between the two groups (P < 0.05). BA diameter, BA length,and VA intracranial length were greater in the concurrent group than
in the non-concurrent group. The proportion of BA bifurcation height grade =2 and BA deviation grade =2 in the concurrent group was
higher than that in the non-concurrent group (P < 0.05). BA diameter, BA length, BA bifurcation height classification, BA deviation classi-
fication, and D-dimer level were all independent risk factors for posterior circulation ACI in patients with VBD (P < 0.05). The area under
the curve of the posterior circulation ACI predicted using the nomogram model was 0.900 (95%CI :0.858-0.943), and good calibration was

noted. Conclusion BA diameter, BA length, BA bifurcation height classification, BA offset classification,and D-dimer level were inde-
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pendent influencing factors of posterior circulation ACI in patients with VBD. Based on these factors,a nomogram prediction model was

constructed with high prediction efficiency and good calibration.

Keywords verte-brobasilar dolichoectasia; posterior circulation acute cerebral infarction; magnetic resonance vessel wall imaging;

prediction model
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Tab.1 Comparison of data between the two groups

Concurrent group

Non-concurrent group 2

ftem (n=102) (n=102) X P
Sex[n (%) ] 0.490 0.484
Male 53(51.96) 48 (47.06)
Female 49 (48.04) 54(52.94)
Age (year) 68.37 +4.12 69.02 + 4.63 1.059 0.291
Hypertension (n(%) ] 85(83.33) 76(74.51) 2.387 0.122
Hyperlipidemia [n (%) ] 79(77.45) 68 (66.67) 2.946 0.086
Diabetes mellitus [n (%) ] 38(37.25) 27(26.47) 2732 0.098
Obesity [n (%) ] 57(55.88) 47 (46.08) 1.962 0.161
Type[n (%) ] 0.310 0.577
Symptomatic 83(81.37) 86(84.31)
Non-symptomatic 19(18.63) 16(15.69)
Treatment plan [n (%) ] 1.708 0.191
Conservative medical treatment 69 (67.65) 60 (58.82)
Surgical treatment 33(32.35) 42(41.18)
Neutrophils (x10%/L) 68.75 = 12.58 65.19 = 14.43 1.878 0.062
D-dimer (pug/mL.) 0.53£0.17 0.41£0.12 5.985 <0.001
Brainstem compression [n (%) ] 21(20.59) 12(11.76) 2.928 0.087
Hydrocephalus [n (%) ] 9(8.82) 3(2.94) 3.188 0.074
Combined with basilar artery plaque [n (%) ] 1.328 0.249
Yes 67(65.69) 59(57.84)
No 35(34.31) 43(42.16)
Combined arterial dissection[n (%) ] 1.397 0.237
Yes 26(25.49) 19(18.63)
No 76 (74.51) 83(81.37)
Cerebral parenchymal microbleeds [n (%) ] 1.483 0.223
Yes 35(34.31) 27(26.47)
No 67(65.69) 75(73.53)
Family history of ACI[n (%) ] 1.972 0.160
Yes 33(32.35) 24(23.53)
No 69 (67.65) 78 (76.47)
Drinking history [n (%) ] 50(49.02) 38(37.25) 2.878 0.090
Smoking history [n (%) ] 28(27.45) 25(24.51) 0.229 0.632
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22 2HMR-VWIEHIF s RITRH, BAGT L 432 =22 BATRALE 4346 =2
R HABAE A BAKE VAN KERK T  RHAETRIFLA (P<0.05), i#E2, 1.2,

Fz2 2/MR-VWIHFELLE
Tab.2 Comparison of MR-VWI characteristics between the two groups

COI’](’,I]ITE]’lt group NO]’l-(‘,O]’l(‘,llI‘I‘th group

Indicators (n=102) (n=102) X P

Diameter of BA (mm) 5.62 +0.69 5.03+0.43 7.329 <0.001
Length of BA (mm) 46.85 +5.76 40.26 + 4.69 8.960 <0.001
Length of VA intracranial segment (mm) 25.91+0.75 25.70 £ 0.67 2.109 0.036
BA bifurcation height classification [n (%) ] 15.932 <0.001

= Grade 2 88 (86.27) 63(61.76)

< Grade 2 14(13.73) 39(38.24)
BA deviation classification [n (%) ] 18.168 <0.001

= Grade 2 81(79.41) 52(50.98)

< Grade 2 21(20.59) 50(49.02)

A ,MRA showing a tortuous and dilated vertebrobasilar artery; B, vascular wall imaging showing mild eccentric thickening of the local wall of the basilar
artery ; C, enhanced imaging of the vascular wall showing mild enhancement of the wall.
E1 VBDKIHKSTEIFACIEEMR-VWIE
Fig.1 MR-VWI image of VBD patients without posterior circulation ACI

A,MRA revealing a tortuous and dilated vertebrobasilar artery ; B, imaging of the vascular wall revealing eccentric thickening of the local wall of the VA ;C,
enhanced imaging of the vascular wall showing significant enhancement of the wall.
E2 VBDH%E1EIFACIEEMR-VWIE
Fig.2 MR-VWI image of VBD patients with posterior circulation ACI
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Tab.3 Analysis of factors influencing ACI after VBD concurrency

95%CI

Variable Wald x OR P
Lower limit Upper limit
Diameter of BA 18.141 5.401 2.347 12.431 <0.001
Length of BA 11.747 4.708 1.884 11.763 <0.001
Length of VA intracranial segment 3.571 2.558 0.835 7.836 0.059
BA bifurcation height classification 16.236 5.520 2.003 15.215 <0.001
BA deviation classification 23.304 6.477 2.562 16.373 <0.001
D-dimer 11.297 4.709 1.794 12.360 <0.001
. 0 10 20 30 40 50 60 70 80 90 100
Points . : : : . - - : - : !
. 4 6
BA diameter (mm) : - .
3 5 7
BA length (mm)
30 35 40 45 50 55 60
The length of VA 2|4 2§ 2|8
intracranial segment (mm) 23 25 27
BA bifurcation height =Level 2
classification <Level 2
=Level 2
BA offset classification
<Level 2
Total points
0 20 40 60 80 100 140 180 220 260
Risk of Y ; : . . .
0.01 0.1 0.5 0.9 0.99

E3 VBDEEFHERIEIFACIHIZZETEE
Fig.3 Nomogram prediction model of concurrent posterior circulation ACI in paitent with VBD
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Fig.4 ROC curve of the nomogram prediction model
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Fig.5 Calibration curve of the nomogram prediction model
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