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Analysis of Aortic Passage in the Thoracic Region
by Magnetic Resonance Il maging
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— Abstract —

Study Design : The relationships between aorta and thoracic vertebrae were analyzed by using MR images.

Objectives : The purpose of this study was to provide information upon the thoracic aortic passage to prevent vascular compli-
cations during anterior and posterior instrumentations for various spinal disorders and traumas.

Summary of Background Data: A humber of morphometric investigations have been performed on the thoracic vertebrae, but
the anatomical relationship between aorta and the thoracic vertebral body has not been analyzed.

Methods : The MR images of 32 patients with normal thoracic vertebral column were obtained. The angle between the trans-
verse axis of the thoracic vertebral body and the thoracic aorta, the diameter of the thoracic aorta and the closest distance
between the thoracic vertebral body and the thoracic aorta from T2 to T12 were measured on axial MR images.

Results : The smallest angle between the transverse axis of the thoracic vertebral body and the line connecting the centers of
the vertebral body and aorta was 6.8°/3.7° (male/female) in the T5-6 region and highest angle observed was 56.3°/55° in the
T12 region. The angle decreased between T2 and T5-6 and then increased after T6. The mean external diameter of the thoracic
aorta was 328 mm, and the largest diameter of the thoracic aorta was 24.7/254 mm (M/F) in the T4-5 region. The aortic arch
was first seen in the T2 region and it formed an arch in the T3-4 region. The shortest distance between the thoracic vertebral
body and the thoracic aorta wall was 0.8/0.7 mm in the T12 region and the greatest distance between the vertebral body and
the aorta was 11.84/6.75 mm in the T2-3 region.

Conclusion : From T4 to T8, the aorta is located just left lateral to the vertebral body. In this area, the aorta is jeopardized by a
screw penetrating the vertebral body during anterior instrumentation, if the screw protrudes beyond the pedicle during posterior
instrumentation. The surgeon should be familiar with the anatomical relationship between aorta and the vertebral column when
planning a surgical procedure or the use of instrumentation in this region.

Key Words : Aorta, Thoracic spine, Anatomical relationship, Magnetic resonance image.

Address reprint requests to

Byung-Joon Shin, M.D.

Department of Orthopaedic Surgery, Soonchunhyang University Hospital,
#1174 Jung-dong Wonmi-gu, Bucheon, Gyounggi-do 420-853, Korea

Tel : 82-32-621-5259, Fax : 82-32-324-9577, E-mail : schshj@schbc.ac.kr

* 2002

- 980 -



Vol. 9, No. 4, 2002

Fig. 1. Angle measurement for describing relationship between vertebral body and aortain axial MR images.

A. Angle between the transverse axis of the vertebral body and the line connecting centers of the vertebral body and aorta is
measured by angle tool of PiView program. (Transverse axis of vertebral body is drawn parallel to the line connecting the
both anterior margin of posterior facet. The axis also passes the center of vertebral body.) A maximal angle is obtained at
T12 level.

B. Aortic arch was first seen at the level of T2 and form arch at T3-4 level.

Fig. 2. Diameter of thoracic aortaat T4-5 level.
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Fig. 3. A. The shortest distance between vertebral body and aortaat T12 level.
B. The longest distance between vertebral body and aorta at T2-3 level.
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Fig. 4. Graph showing the variation of angles between the trans-
verse axis of thoracic vertebral body and thoracic aorta(®).
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Fig. 5. Changes of distance between vertebral body and aorta
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Table 1. Angle between transverse axis of thoracic vertebral Table 2. Diameter of thoracic aorta (mm).
body and thoracic aorta( ).

Diameter of thoracic aorta (mm)

Level Angle between transverse axis of thoracic Level (M*/F)+ SD (M*/F)
vertebral body and aorta (M* / F)+ SD (M* / F")( ) T23 2451266+ (17/28)
T2-3 30.1/253+ (6.0/54) T3 222/228+ (5.8/2.0)
T3 38.2/38.2+ (85/5.5) T3-4 242/244+ (41]5.2)
T3-4 30.1/205+ (13.3/14.4) T4 23.0/223+ (4.7]/3.6)
T4 23.1/242+ (7.1/75) T4-5 2471254+ (37/38)
T4-5 146/73+ (6.7/9.7) T5 243/23.7+ (3.8/4.0)
T5 99/84+ (54/9.7) T5-6 239/241+ (26/3.3)
T5-6 10.0/3.7+ (10.4/7.8) T6 234/241+ (3.4/35)
T6 6.8/50% (7.9/5.7) T6-7 231/230+ (35/3.6)
T6-7 101/75+ (10.6/7.4) T7 225/221+ (35/39)
T7 9.3/6.6+ (9.7/6.0) T7-8 222/222+ (3.3/35)
T7-8 135/11.6+ (11.1/12.2) T8 220/222+ (44/3.6)
T8 145/133+ (11.6/83) T8-9 219/226+ (3.3/3.6)
T8-9 19.3/20.1+ (125/18.0) T9 223/224% (29/43)
T9 21.9/21.6+ (12.3/10.7) T9-10 2221224+ (3.4/3.9)
T9-10 29.7/27.8+ (13.0/13.2) T10 225/21.2+ (3.2/3.3)
T10 34.1/331+ (12.6/15.4) T10-11 20.8/20.6+ (3.8/4.4)
T10-11 440/ 36.6+ (12.0/14.3) T11 204/203+ (3.4/45)
T11 46.5/39.4+ (11.2/13.4) T11-12 19.3/193+ (3.6/4.2)
T11-12 54.3/424+ (11.2/17.3) M*: male, F': female
T12 56.3/55.0+ (10.6/14.2)
M*: male, F': female
0 H
PiView (Version 4.0) (caliper
tool) (angle toal)
, 2
SPSS (Version 11.0) 12 6
. (descriptive sta- 6.8 5~6
tistics) , T (One-Way Sample T-test) 3.7 , /
95% (p-value) 12 56.3/55 (Table 1).
0.05 2-3 28
5~6
, 6
Tl - (Fig. 4). 7,89
2~3 12
PiView 22.8 mm 4~5
(Fig. 1). 24.7/25.4 mm
T1 2-3
(Fig. 2), 3-4
PiView .
(Fig. 3). 3mm (Table 2).
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Table 3. The shortest distance between thoracic vertebral
and thoracic aorta (mm).

body

The shortest distance between thoracic

Level vertebra and thoracic aorta (mm)
(M*/F)+ SD (M*/F)
T2-3 11.8/6.2+ (1.7/3.8)
T3 10.0/59+ (4.6/0.5)
T3-4 71/67+ (3.6/35)
T4 53/6.6+ (2.8/2.6)
T4-5 47139+ (22/1.6)
T5 36/30+ (1.9/20)
T5-6 32/34+ (19/13)
T6 27132+ (19/11)
T6-7 27137+ (20/15)
T7 29/30+ (2.3/0.9)
T7-8 33/28+ (22/1.3)
T8 33/22+ (26/12)
T8-9 26/32+ (L7/12)
T9 26/21+ (16/10)
T9-10 19/14+ (1.4/0.7)
T10 13/1.0+ (0.6/0.8)
T10-11 08/14+ (0.8/10)
T11 1.1/09+ (05/0.7)
T11-12 09/11+ (05/0.6)
T12 0.7/0.8+ (0.3/0.5)

5)

M*: mae, F':female

, 12
0.8/0.7 mm
3~4
(6.7 mm), 2~3
(11.8 mm) (Table 3).
(Fig. 5).
(One-way Sample T-test , P>0.05).
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