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Fig. 1. Determinations of Angle | (a) and Angle Il (b) to identify the tortuosity of the vertebral artery from the anterior view.
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Fig. 2. Determinations of Angle 1l (a) and Angle IV (b) to identify the tortuosity of the vertebral artery from the lateral view.

Fig. 3. Determinations of the vertebral artery diameter between
ClandC2.
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Fig. 4. Tortuosity of various vertebral arteries between the atlas and the axis.

Table 1. Measurement of angle |

Table 4. Measurement of angle IV

Mae Female Mae Female
Right 80.5+26.9 95.4+26.2 84.7+27.3 Right 85.1+31.1 94.4+27.3 93.3+325
Left 77.6+25.2 93.0+22.0 82.0+25.1 Left 81.2+30.9 102.7+27.0 89.3+31.2
79.1+25.9 94.2+23.8* 83.3+26.1 83.2+30.8 98.6+26.9* 87.3+304

unit: degree, mean+S.D.
*: p< 0.05 comparison between Male and Female on t-test

Table 2. Measurement of angle |1

unit: degree, mean+S.D.
*:p < 0.05 comparison between Male and Female on t-test

Table 5. Measurement of the diameter of the vertebral artery

Mae Female Mae Female
Right 93.1+30.9 110.6+26.6 96.9+31.0 Right 35+0.7 3.6+04 35+07
Left 90.6+26.3 102.2+25.9 93.3+28.7 Left 3.9+0.8 4.0+0.6 4.0+0.7%*
91.9+285 106.5+26.0 95.9+285 3.6+0.8 3.9+0.6* 3.7+0.7

unit: degree, mean+S.D.
*: p<0.05 comparison between Male and Female on t-test

Table 3. Measurement of angle Il

Mae Female
Right 67.8+25.0 75.3+22.4 75.4+22.0
Left 67.2+21.2 86.2+25.0 74.4+22.7
67.5+23.1 80.8+24.0* 71.3+24.0

unit: degree, mean=+ S.D.
*: p<0.05 comparison between Male and Female on t-test

o] Z=7k Fom (p<0.05), 2253 0% Zh= ||
o] HAFFe A7 9%69x=¢ 9332 EA o=
frolgh xfol= glslvh(Table 2).
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=9} 8082 A2 Zxr} Fow (p<0.05), &
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unit : mm, mean+S.D.
*: p< 0.05 comparison between Male and Female on t-test
**: p<0.01 comparison between Right and Left on paired t-test

%5 4% 4= 9] Haghe 242 75429
744x2 FARoR 23 ztele gl (Table
3).

Zt= IVe] w3k 87.3=%om, FAF o4
o] Zt= IVE] HFghe 747 83259} 9862 o
Aol 4x=rt 3lem (p<0.05), L85 A% A=
IVe] HF7te 7b7h 93359} 8935 EA Moo=
frelgh zkel= gl (Table4).

Mz 2L 37TmmYer, L EZ3} =
o] FF}> A7 35mme} 40mmz $1Z20] &
o] Z o} (p<0.01), FAH A AT Hgh>
747 3.6mme 39mmez EAF oz §o3t A
ol @itk (Table5).
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Table 6. Correlation between the measurements of tortuosity and
age
RtAng LtAng RtAng LtAng RtAng LtAng RtAng LtAng
Il Il 11 1l \% \%

Male 0.629** 0.625** 0.649** 0.538** 0.474** 0.374* 0.371* 0497**
Female 0467 0.701** 0453 0474 -0255 -0.184 0401 0222

*: p<0.05 on Pearson correlation coefficient
**: p<0.01 on Pearson correlation coefficient
RtAng: right angle, LtAng: left angle

Table 7. Correlation between the measurements of diameter and

tortuosity
Anglel Anglell  Anglelll  AnglelV
Diameter 0.265* 0.261* 0.308**  0.301**

*: p<0.05 on Pearson correlation coeffieient
**: p<0.01 on Pearson correlation coefficient

Fig. 5. The right vertebra artery demonstrating coiling between

the C3 and C4.
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Abstract

Tortuosity of Vertebral Artery between the Atlas and the Axis

Ho Suck Kang, Ji Won Kim?, Byoung Young Choi,
Byung Pil Cho, Tae Sun Hwang?, Ki Seok Koh?

Department of Anatomy, Yonsei University, Wonju College of Medicine
1Department of Occupational Therapy, School of Health & Social Welfare, Woosong University
2Department of Anatomy, College of medicine, Pochon CHA University
SDepartment of Anatomy, College of medicine, Konkuk University

This study was performed to investigate the anatomical features of vertebral artery between the atlas and the axis. For
this, we examined four angles(angle |, angle Il, angle |1l and angle 1V) to identify tortuosity of vertebral artery and
diameter between the atlas and the axis. Materials used in this study were 93 vertebral arteries obtained from 48 adult
Korean cadavers(34 males, 14 females) ranging from 18 to 90 yearsin age.

On the anterior view, the vertebral artery relatively ascended vertically from C6 to the axis and then laterally passed
through the foramen transversarium (FT) of the axis. The average of this angle | was 83.3 degree. The average of the
right and left sides of this angle | were 84.7 degree and 82.0 degree, respectively. The average of angle | (95.4 degree)
in female was larger than that (80.5 degree) of male. The artery passed through the FT of the axis turned to the superior
direction. The average of this angle Il was 95.9 degree. The right and Ieft sides of the angle || were 97.8 degree and
93.8 degree, respectively. Asthe angle |, the average of angle 11 (110.6 degree) in female was larger than that of angle 1
(93.1 degree) in male. On the lateral view, the vertebral artery relatively ascended vertically from C6 to the axis and
then posteriorly passed through the FT of the axis. The average of this angle |1l was 71.3 degree. The artery passed
through the FT of the axis turned to the superior direction. The average of this angle IV was 87.3 degree. In angle 11
and angle 1V, the average of angle in female were larger than that of male. These results show that female has greater
tortuosity than male. The average diameter of the vertebral artery was 3.7 mm and the average diameter of right and left
are 3.5mm and 4.0 mm, respectively. In 76% of the total, |eft vertebral artery diameter was larger than that of the right.

Key words: Vertebral artery, Tortuosity, Atlas, Axis, Angle, Diameter
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