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Evaluation of Cervical Spondylosis by Cervical MRI in Patients with
Amyotrophic Lateral Sclerosis

Sang-Jun Na, M.D., Won-Joo Kim, M.D., Jin-Goo Lee, M.D., Kyung-Yul Lee, M.D.,
Young-Chul Choi, M.D., Ph.D.

Department of Neurology, Yonsei University College of Medicine, Yongdong Severance Hospital, Seoul, Korea

Background: Amyotrophic lateral sclerosis (ALS) is a progressive degenerative disease involving upper and lower
motor neurons, which leads to respiratory paralysis and death. Although ALS has been well known to be combined with
cervical spondylosis, its frequency has not been established. The purpose of this study is to investigate the frequency of
the cervical spondylosis in patients with ALS. Methods: We evaluated the frequency and degree of spinal stenosis in ALS
patients using cervical MRI. The study groups were composed of 30 ALS patients and 30 healthy controls. Using the
T2-weighted cervical MRI, we measured the anteroposterior diameters of the cord and canal in the sagittal and axial views
at the narrowest and C3-4 levels, and calculated the ratios of cord/canal (CCr). We also measured the areas of the cord
and canal in the axial views at the narrowest and C3-4 levels. Results: Of the 30 patients, 20 (66.7%) had cervical
spondylosis. On sagittal and axial view, the average CCr at the narrowest/C3-4 level were 71.2+10.4/67.849.6% and
73.149.3/71.3£8.2% in ALS, and 59.2+4.4/56.7+5.9% and 62.5+5.6/60.4+6.4% in controls. The area of spinal
cord at the narrowest/C3-4 level was 69.149.8 /70.3+8.7 mm’® in ALS, and 78.4+11.3/78.9+10.8 mm’® in controls.
The area of canal at the narrowest/C3-4 level was 149.7+12.5/151.547.8 mm’ in ALS, and 172.5+12.5/173.8+11.6
mm” in controls. Conclusions: Our results showed the high frequency of cervical spondylosis and spinal cord atrophy in
ALS.
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Figure 1. The measurements of diameter and area in spinal cord and canal. Sagittal CCr (the ratio of cord/canal) measured by spinal

canal diameter (a) and spinal cord diameter (b) (A). Axial CCr (the ratio of cord/canal) measured by spinal canal diameter (a) and

spinal cord diameter (b) (B). Area of spinal canal (a) and spinal cord (b) (C).
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Table 2. Clinical findings in 30 patients with ALS

Table 1. Cervical MRI findings in patients with ALS and

controls

Finding of cervical Number of Number of
MR imaging ALS (%) controls (%)
Spondylosis 20 (66.7%) 11 (36.7%)
Cervical stenosis 14 (70%) 5 (45.6%)
HCD 4 (20%) 4 (36.3%)
OPLL 2 (10%) 2 (18.1%)
Normal 0 (33.3%) 19 (66.3%)
Total 0 (100%) 30 (100%)

HCD; herniated cervical disc,

longitudinal ligament

OPLL; ossification of posterior

3 mm% i, Bt CCre 67.8+96% T} oA
Folzl F-2lol A 9] Hit 247 7]
2 147432 mm, Ht 5 4L 85+1.3 mmI AL,

2
= A BAY TV
d

Case Sex/Age Cervical spondylosis Pyramidal signs Amyotrophy Weakness

1 M/21 None 4 limbs Both hands 4 limbs

2 M/27 None L limbs R upper limb R upper limb

3 M/65 HCD, C5-6 None R upper limb R upper limb, bulbar muscles
4 F/49 Spinal stenosis, C5-6, mild 4 limbs Upper limbs 4 limbs

5 M/67 Spinal stenosis, C5-6, moderate Lower limbs Both hands Lower limbs, L upper limb
6 M/60 Spinal stenosis, C5-7, mild 4 limbs Upper limbs 4 limbs

7 M/63 Spinal stenosis, C5-7, mild Lower limbs 4 limbs 4 limbs

8 M/33 None 4 limbs Both hands 4 limbs

9 F/73 Spinal stenosis, C5-7, mild Lower limbs Both hands Upper limbs

10 M/33 HCD, C4-6, mild None Both hands 4 limbs, bulbar muscles
11 M/23 None None R upper limb R upper limb

12 M/61 Spinal stenosis, C5-6, mild L limbs L hand 4 limbs

13 M/73 Spinal stenosis, C5-6, mild Lower limbs 4 limbs 4 limbs, bulbar muscles
14 M/60 Spinal stenosis, C6-7, mild Lower limbs 4 limbs 4 limbs

15 F/60 Spinal stenosis, C5-7, severe L limbs Both hands 4 limbs

16 M/64 HCD, C4-5, mild 4 limbs L hand 4 limbs

17 M/55 None 4 limbs Both hands 4 limbs, bulbar muscles
18 M/62 Spinal stenosis, C4-6, mild 4 limbs Both hands 4 limbs

19 F/54 Spinal stenosis, C5-6, mild None Both hands Upper limbs

20 F/58 OPLL, C4-5, mild Lower limbs R upper limb Upper limbs

21 F/61 None 4 limbs Both hands 4 limbs, bulbar muscles
22 M/58 Spinal stenosis, C6-7, mild 4 limbs Upper limbs 4 limbs

23 F/62 None Lower limbs Upper limbs 4 limbs

24 M/42 Spinal stenosis, C7-8, mild 4 limbs 4 limbs 4 limbs

25 M/34 HCD, C4-5, mild None Both hands Upper limbs

26 F/54 None 4 limbs Upper limbs Upper limbs, bulbar muscles
27 F/56 Spinal stenosis, C6-7, mild 4 limbs 4 limbs 4 limbs

28 F/52 None 4 limbs Both hands Upper limbs

29 M/48 None Lower limbs R upper limb Upper limbs

30 F/46 OPLL, C5-7, mild Lower limbs Both hands 4 limbs

HCD; herniated cervical disc, OPLL; ossification of posterior longitudinal ligament, L; left, R; right.
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Table 3. Degree of cervical spinal stenosis in patients with ALS and controls in sagittal/axial view at the narrowest and C3-4 level

ALS (n=30) Controls (n=30) p-value*
Sagittal / Axial CCr (%)
Narrowest level 71.2+10.4 / 73.1£9.3 59.2+4.4 | 62.5£5.6 < 0.05
C3-4 level 67.849.6 / 71.3£8.2 56.7£5.9 / 60.4+6.4 < 0.05
Cord diameter (mm)
Narrowest level 79+1.2 / 8.244.1 8.5+1.3 / 9.148.7 < 0.05
C3-4 level 8.242.3 / 8.7£3.2 8.9£2.3 / 10.4£2.6 < 0.05
Canal diameter (mm)
Narrowest level 11.7£2.3 / 10.946.7 14.7+£3.2 / 16.0+£1.4 < 0.05
C3-4 level 12.1£1.8 / 12.2+24 15.744.1 / 17.2£2.1 < 0.05

CCr; the ratio of cord/canal, *by Mann-Whitney U test

Table 4. Area of spinal cord and spinal canal in patients with
ALS and controls in axial view at the narrowest and C3-4 level

ALS (n=30) Controls (n=30) p-value*

Cord area (mm’)

Narrowest level 69.1+9.8 78.4+11.3 < 0.05

C3-4 level 70.348.7 78.9£10.8 < 0.05
Canal area (mmz)

Narrowest level 149.7£12.5 172.5£12.5 < 0.05

C3-4 level 151.547.8 173.8£11.6 < 0.05

*by Mann-Whitney U test.
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Table 5. Relationship between upper limb weakness and CCr in patients with ALS at the narrowest / C3-4 levels

Sagittal CCr (%)

Axial CCr (%)

Number p-value*
Narrowest / C3-4 level Narrowest / C3-4 level
Mild 13 70.6+13.4 / 69.8+10.3 68.4+12.7 / 69.1£10.8 NS
Moderate 10 66.8+12.4 / 65.7+11.5 68.6x11.3 / 66.4+9.7 NS
Severe 7 78.1£14.2 / 74.1£9.8 74.6£14.4 | 72.7x11.5 NS
Total 30 71.2+10.4 / 69.8+10.7 73.149.3 / 69.3+ 8.9

NS; not-significant, CCr; the ratio of cord/canal, *by kruskal wallis test.
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