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Imaging characteristics of C;/Cy intervertebral foramen stenosis in patients with cervical spondylotic
radiculopathy and its clinical significance
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[ Abstract ]| Objective To observe the morphology of cervical intervertebral foramen and the related diameters
in 3-dimensional space in patients with cervical intervertebral radiculopathy with Cs/C, intervertebral foramen stenosis,

and to discuss the clinical significance. Methods A total of 492 patients with cervical spondylotic radiculopathy with
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C,/C; intervertebral foramen stenosis, who underwent surgery in The Second Affiliated Hospital of Naval Medical
University (Second Military Medical University) from Sep. 2014 to Jul. 2019, were randomly enrolled as case group
and examined by anterior and lateral X-ray of the cervical vertebra, cervical computed tomography (CT), and cervical
magnetic resonance imaging. In addition, 191 healthy adults who came to the hospital for health examination were
enrolled as normal adult group. The morphology of Cs/C, intervertebral foramen was observed using CT 3-dimensional
reconstruction images and X-ray films; and the upper anteroposterior diameter, lower anteroposterior diameter, longitudinal
diameter, cross-sectional area, and disc height were measured under optimal projection angle. The differences between
the case group and the normal adult group, between the observation side (stenosis or severe stenosis) intervertebral
foramen and the contralateral intervertebral foramen of the case group, and between the male and female patients
of the case group were analyzed. Results The morphology of C,/C intervertebral foramen in the case group was
mainly spindle and irregular due to osteophyte hyperplasia. The mean transverse diameter, longitudinal diameter, cross-
sectional area, and mean disc height of observation side intervertebral foramen in the case group were (5.81+1.40) mm,
(10.45+1.70) mm, (50.02+15.46) mm’, and (4.990.89) mm, respectively, which were significantly lower than those in
the normal adult group ([ 7.60£1.37 ] mm, [ 11.66+1.95 ] mm, [ 72.80%22.48 ] mm’, and [ 5.78+0.95 ] mm, respectively)
(all P<<0.05). There were no significant differences in the above-mentioned diameters between the observation side
and contralateral intervertebral foramen of the case group or between the male and female patients (all #>0.05).
Conclusion The morphology changes of cervical intervertebral foramen lead to decreases in the mean transverse diameter
and cross-sectional area in patients with cervical spondylotic intervertebral radiculopathy with C/C intervertebral foramen
stenosis. During intraoperative decompression, more attention should be paid to the effective enlargement of the transverse
diameter of the intervertebral foramen, so as to improve the effect of the operation.

[ Key words | cervical spondylotic radiculopathy; intervertebral foramen stenosis; transverse diameter; longitudinal
diameter; cross-sectional area; digital orthopaedics
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Fig1 CJ/C,intervertebral foramen in CT 3-dimensional reconstruction images and measurement of related parameters

A: Morphology of intervertebral foramen observed outside spinal canal; B: Morphology of intervertebral foramen observed in spinal canal;

C: Longitudinal diameter of intervertebral foramen (red line); D: Upper anteroposterior diameter of intervertebral foramen (red line);

E: Sagittal cross-sectional area of intervertebral foramen (red zone); F: Intervertebral disc height (red lines). CT: Computed tomography.
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Fig2 Morphology of C/C, intervertebral foramen

A-D: Case group. A: Horseshoe-shaped; B: Spindle-shaped; C: Irregular; D: Rectangle-like. E: Normal adult group.

R1 M C/C HRFLIREMAZRE TR B LBEMN CJ/C, #RIFLEE D H

Tab 1 Morphology distribution of C./C, intervertebral foramen in male and female patients with cervical spondylotic

radiculopathy with C/C, intervertebral foramen stenosis

N=246,n
Gender Sub-circular Sub-ellipse Sub-rectangle Spindle shape Horseshoe shape Irregular shape
Male 6 5 13 129 22 71
Female 5 8 12 120 28 73

22 Cy/Cy A la] 3L & #2180 &
fill C5/C HENFLEE AR A

2 TR E R 23
e, RERRERL, AN

WS- 34 B4k (5.81+£1.40) mm. (10.45+
1.70) mm. (50.02+15.46) mm>, (4.99+

0.89) mm, 191 #4 filt 5E hl 45 A XU C/C HE 1] £L
(n=382) XN AR ME B A (7.60£1.37 ) mm,

(11.66+£1.95) mm, (72.80+22.48) mm’,
(5.78£0.95) mm. ¥ 151 ZH UL 50 Ak 1] £L 45 428
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Tab 2 C,/C, intervertebral foramen diameter in case group and normal adult group

x*ts
Upper anteroposterior  Lower anteroposterior Mean transverse Longitudinal
Group . . . .
diameter/mm diameter/mm diameter/mm diameter/mm
Normal adult group 382 6.60+1.71 8.55+1.91 7.60+1.37 11.66+1.95
Case group
Observation side 492 6.9242.19" 4.65+1.52" 5.81+1.40° 10.45+1.70°
Contralateral 492 7.07£2.15 4.79+1.66 595+1.44 10.67+1.66
Observation side in males 246 7.00+£2.19 4.60£1.53 5.82+1.42 10.94£6.65
Observation side in females 246 6.85+2.19 4.72+1.54 5.81+1.41 10.36+1.74
G Cross-sectional Anterior disc Posterior disc Mean disc
roup area/mm’ height/mm height/mm height/mm
Normal adult group 72.80+22.48 4.84+1.49 6.68+1.12 5.78+0.95
Case group
Observation side 50.02+15.46° 4.02+1.10" 591+£1.29 4.9940.89"
Contralateral 50.43+15.61 4.02+1.10 591+1.29 4.994+0.89
Observation side in males 49.65+£15.35 4.10+1.08 6.00+1.23 5.084+0.86
Observation side in females 50.21+15.82 3.93+1.11 5.83+1.36 4.91+0.91

Case group: The patients with cervical spondylotic radiculopathy with C,/C intervertebral foramen stenosis. Observation side:

The C4/C intervertebral foramen on the side of stenosis or severe stenosis. P<<0.05 vs normal adult group.
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Fig3 Preoperative imaging data of a typical case

Male, 69 years old, cervical spondylotic radiculopathy with C,/Cy intervertebral foramen stenosis. A: X-ray positive film; B: Lateral

X-ray film showing narrowing of C,/C, intervertebral space; C: Sagittal MRI showing nerve compression; D: C/C¢ cross-sectional

MRI showing bilateral nerve compression; E: CT 3-dimensional reconstruction showing severe intervertebral foramen stenosis outside

the spinal canal; F: CT 3-dimensional reconstruction of severe intraspinal intervertebral foramen stenosis; G: CT 2-dimensional

reconstruction showing bony stenosis of intervertebral foramen of Cy/Cy; H: Cross-sectional CT showing bony stenosis of bilateral

intervertebral foramen in Cy/Cy. MRI: Magnetic resonance imaging; CT: Computed tomography.
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Fig4 Postoperative imaging data of a typical case

Male, 69 years old, cervical spondylotic radiculopathy with Cs/C, intervertebral foramen stenosis. A: X-ray positive film; B: Lateral

X-ray film showed that the height of C,/C, intervertebral space was increased; C: No compression was found in the sagittal position

of MRI; D: The cross-sectional MRI of Cs/C, showed that there was no compression of bilateral nerves; E: CT 3-dimensional

reconstruction showed that the intervertebral foramen was enlarged outside the spinal canal; F: CT 3-dimensional reconstruction

showed that the intervertebral foramen was enlarged; G: CT 2-dimensional reconstruction showed that the intervertebral foramen of

Cs/Cq was enlarged compared with that before operation; H: Cross-sectional CT showed that the bony compression of the bilateral

intervertebral foramen of C;/C, was decompressed completely. MRI: Magnetic resonance imaging; CT: Computed tomography.
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