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Influence of uncinate process and superior articular process on vertebral artery in CTA image
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(1.Graduate School, Tianjin Medical University, Tianjin 300070, China; 2.Department of Radiology, Tianjin Hospital, Tianjin 300211,
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Abstract Objective: To investigate the relationship between vertebral artery and its adjacent uncinate process as well as superior
articular process and to determine the influence of uncinate processes hyperplasia on the vertebral artery. Methods: Sixty one patients were
selected who underwent cervical artery CTA ,and the CT angiography of the left and right vertebral artery was obtained by the method of
multiplanar reconstruction on the direction of the vertebral artery. The relationship between uncinate process and its adjacent vertebral
artery was observed on coronal plane. By the rotation angle of the image on the reorganization, sagittal images of the superior articular
process was obtained and the relationship between superior articular process and adjacent vertebral artery was observed. The distance of the
uncinate processes protruding to the outmost point of the vertebral artery to the midline of the cervical spine was measured on the coronal
plane (L),and half width of the middle part of vertebral body was measured (M), on which I/M values was calculated. The C;~Cq uncinate
process hyperplasia was divided into three types based on shift distance of the vertebral artery. Type I :the vertebral artery with no shift;
Type I :shift distance of the vertebral artery less than 2.5 mm; Type IIl : shift distance of the vertebral artery more than 2.5 mm. Results:( 1)
In the observed 610 uncinate processes, the number of influence on the vertebral artery due to uncinate process hyperplasia was 68 ,most
commonly seen in the 6th cervical vertebra while most rarely seen in the 3rd cervical vertebra. The number of influence on the vertebral
artery due to superior articular process hyperplasia was 41 ,most commonly seen in the 4th and 5th cervical vertebra. Uncinate processes
hyperplasia were more likely to influence the vertebral artery than the superior articular processes (y*=12,P<0.01).(2)In addition to the
third cervical vertebra,C4~C, left and right sides of L/M values were not significantly different. (3)The number of type I right uncinate
processes hyperplasia of C;~Cg was 140 and I/M value was 0.99620.104 ; and the number for type Il was13 and I/M value was 1.084+0.080;
type Il was 11 with I/M value of 1.252+0.124. The number of type I left uncinate processes hyperplasia of C;~Cq was 130 and 1/M value
was 0.980£0.060 while type Il was 11 with I/M value of 1.04420.056;type Il was 15 and L/M value was 1.2000.060. The numbers of right
and left uncinate processes were not significantly different in the three types of hyperplasia. Conclusion: Cervical artery CTA can precisely
determine the relationship between vertebral artery and the surrounding bone structures. And uncinate processes are more likely to

influence the vertebral artery than the superior articular processes. Calculated I/M values can determine the degree of influence of uncinate
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processes on the vertebral artery.
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Fig1 Uncinate process hyperplasia degrees and measurement

methods
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Fig 2 Superior articular process effects on vertebral artery
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