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Measurement of the Thoraciec Cord and Subarachneid Space
by CT Myelography in Normal Korean Adults

Jin Woo Lee, MD; Hong Kim, MD; Yang Goo Joo, MD; Soo Jhi Suh, MD

Department of Radiology, Keimyung University
School of Medicine, Taegu, Korea

It is important to determine the normal range of the spinal cord dimension for screening or localizing
spinal pathologic processes which could change the size of cord, such as intramedullary tumor, syrin-
gomyelia, radiation and trauma.

Although CT has been used extensively for the evaluation of spinal disease, the spinal cord cannot
be defined from the subarachnoid space and dura without intrathecal injection of a contrast medium.

A few studies have been reported that determined the dimensions of normal spinal cord and
subarachnoid space, and moreover, a cross-sectional area of the thoracic cord has not yet been
known.

CT measurements of coronal and sagittal diameters including the coss-sectional area in the thoracic
spines were obtained in 31 cases of normal Korean adults who were undergoing the contrast (Isovist)
myelography without any pathology in the thoracic spines.

The results were as follows:

1. The transverse diameters of the thoracic cord were 9. Imm(SD 1. 1) in level 1(T1), 7.9mm(SD 0. 8)
in level 2¢T5) and 7.3mm(SD 0.7) in level 3¢T9). The sagittal diameters were 7.0mm(SD 0.9) in level
1, 6.1mm(SD 0.8) in level 2, and 6.3mm(SD 0.7) in level 3.

2. The transverse diameters of the thorthracic subarachnoid space were 15,.8mm(SD 1.4) in level
1, 14.3mm(SD 1.6) in level 2, and 13.9mm(SD 1.3) in level 3. The sagittal diameters were 12.9mm
(SD 1.5), 12.3mm(SD 1.3) and 11.6mm(SD 1.5) in order of the levels.

3. The cross-sectional areas of the thoracic cord and the subarachnoid space were 58.0omm?(SD 7.5)
and 165. 4mm? (SD 27.5) in level 1, 46. Amm2(SD 6.2) and 147. Imm?(SD 27.3) in level 3 separately.

4. The shape of the thoracic cord was elliptical in the upper thoracic spines, then became more
round in the lower thoracic levels. The cross-sectional area of the thoracic cord is relatively smaller

in the midthoracic spines than those of the upper and lower thoracic spines.
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Fig 1. AP topogram of the thorax for the determination of the scanning levels
of the thoracic spines, presented with dotted lines.
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Fig 2. CT measurement of the transverse(1) and A-P(2) diameters of the thoracic subarachnoid
space(A) and cord(B) at WW 1,000 HU, WL350 HU and zoom factor-6.5.

Fig 3. CT measurement of the cross-sectional area of the thoracic subarachnoid space(A) and
cord(B).
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Table 1. CT diameters (mean=+1SD) in each

level of normal thoracic cord &
subarachnoid space in adults (n=31)

Diameter (mm) of

Diameter (mm) of
subarachnoid space_

i thoracic cord

leve

Transverse A-P Transverse A-P

15.8+1.4 12.9%+1.5
14.3+1.6 12.3%+1.3
13.9+1.3 11.6+%1,5

1 9.1x1.1 7.0%0.9
2 7.9+0.8 6.1£0.8
3 7.34£0.7 6.3%+0.7

o) BEEFER-S @l o] 58.0mm2(SD 7.5)¢]
otk #W 29 3 A7 46.4mm3(SD 6.2)¢k
45.4mm2(SD 5.5)2 FET ol 93lz, Wk
TrEe) Mm-S W el 165, 4mm?(SD 27.5)
o]®l Ao AW 34 133 7mm*(SD 27.3)2 A
s} 7}2~5-¢ ok (Table 2, Fig 6).

Table 2. CT cross—sectional area (mean=18SD) in
each levle of normal thoracic cord &
subarachnoid space in adults (n=31

Thoracic cord  Subarachnoid space

Level

(mm?) (mm?*)
1 58.0+7.5 165°4+27.5
2 46.416.2 147,1426.1
3 45.5%5.5 133.7+£27.3
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Fig 4. Transverse (——O—) and A-P () diameter
in each level of thoracic cord.
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Fig 5. Transverse (—O—) and A-P(x) diameter
in each of thoracic subarachnoid space.
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Fig 6. Cross-sectional area of subarachnoid space
(—0O—) and cord(+) in each level of
thoracic spines.
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Table 3. Relationship of dimensions each level
of thoracic cord & subarachnoid space

Ratio(%)/Level 1 2 3

. A-P/Trans(SAS) 81.6 8.0 835
b. A-P/Trans(Cord) 76.9 77.2  86.3
c. Cord/SAS(Trans) 57.6 55,2  52.5
d
[

o

. Cord/SAS(A-P) 54.3 49.6  54.3
. Cord/SAS(Area) 35.1 31.5 34.0
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Fig 7. Relationship of each dimension of thoracic
cord & subarachnoid space.
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Table 4. CT measurements of thoracic cord &
subarachnoid space by Gelladetal* and
comparison with author’s results.

A. CT dim dimensions (mean+1 SD) in Gellad’s

measurement

Diameter(mm) of
i Thoracic cord

Diameter(mm) of
subarachnoid space

leve

Transverse A-P Transverse A-P

1(T1) 9.4%0.8 6.4+1.0 16.4+0.9 13.3+1.3
2(T5) 81+0.9 6.0+0.8 13.9+1.4 13.0+1.7
3(T9) 8.0+£0.8 6.2+0.7 14.5+1.3 13.7+1.4

* Reference 4.

B. Comparison of author’s result with Gellad’s
result (Author/Gellad: %)

Cord Subarachnoid space

Level Transverse A-P Transverse A-P
1 96. 8 109, 4 96, 3 97.0
2 97.5 101.7 102.9 94. 6
3 91.3 101.6 97.2 84.7
Mean 95,2 104, 2 98.8 92.2
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