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ABSTRACT

Cervical neural foraminal stenosis is a very common spinal disease that affects a relatively large number of
people of all ages. However, since imaging methods that quantitatively provide neural foraminal stenosis are
lacking, this study attempts to present quantitative measurement results by reconstructing 3D computed
tomography images. Using a 3D reconstruction software, the surrounding bones were removed, including the
spinous process, transverse process, and lamina of the cervical spine so that the neural foramen were well
observed. Using Image J, a region of interest including the neural foramen area of the 3D image was set, and
the number of pixels of the neural foramen area was measured. The neural foramen area was calculated by
multiplying the number of measured pixels by the pixel size. In order to measure the widest area of the neural
foramen, it was measured between 40-50 degrees in the opposite direction and 15-20 degrees toward the head.
The measured cervical neural foramen area showed consistent measurement values. The largest measured area of
the right neural foramen C5-6 was 12.21 mm? and after 2 years, the area was measured to be 9.95 mm?
indicating that 18% stenosis had progressed. Since 3D reconstruction using axial CT scan images, no additional
radiation exposure is required, and the area of stenosis can be objectively presented. In addition, it is good to
explain to patients with neural stenosis while viewing 3D images, and it is considered a good method to be used
in the evaluation of the progression of stenosis and post-operative evaluation.

Keywords: 3D computed tomography, Cervical neural foraminal stenosis, cervical computed tomography,
uncovertebral joint hypertrophy.
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Table 1. The parameter of CT equipment
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Fig. 1. Assessment of C-spine 2-3 neural foraminal
stenosis. Representative 3D images are shown to
illustrate measurement of (a) ROI position and (b)
histogram count.
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uncoverterbral joint hypertrophy(arrows). Neural
foraminal stenosis was evaluated quantitatively.
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V. CONCLUSION

B

)

Ho

5 AA4F C5-6 WA RAO 50°, W% 17°

ol 7 A A

A FHen, 21d 52t 18%

=
=

4 5}7]
o}

Aol Al BejsH A

= g

4

el

o

W

Vol A =

3

% %

P
T=

YA

|

4 5

=
=

A2 LAO 40°, M| % 14°9 4 7H8 A A

CT At A &

-
L

Acknowledgement

ol A

it
\m.o
S

gl

=0

o
&

e
N
27

J_.n_wo

Reference

d7gelH, 4

s}k
=

Bl

2

doly d+=

A =)
=

5

g 7

2}

Y. K. Choi, "Lumbar foraminal neuropathy: an

[1]

update on non-surgical management”, The Korean

Journal of Pain, Vol. 32, No. 3, pp. 147-159, 2019.

http://dx.doi.org/10.3344/kjp.2019.32.3.147

N
-

978



"J.

Korean Soc. Radiol., Vol. 14, No. 7, December 2020"

[2]

[31

[4]

[5]

[6]

[71

[81

[9]

[10]

J. U. Mun, H. R. Cho, S. H. Kim, J. I. Yoo, K. N.
Kang, S. H. Yoon, et al., "Uncinate Process Area as
a New Sensitive Morphological Parameter to Predict
Cervical Neural Foraminal Stenosis," Pain Physician,
Vol. 22, pp. 105-110, 2019.

Yousem D. M., Atlas S. W., Goldberg H. I,
Grossman R. ., "Degenerative narrowing of the
cervical spine neural foramina: evaluation with
high-resolution 3DFT gradient-echo MR imaging",
American Journal of Neuroradiology, Vol. 12, No. 2,
pp. 229-236, 1991.

Braakman R., "Management of cervical spondylotic
myelopathy and radiculopathy”, Journal of Neurology
Neurosurgery and Psychiatry, Vol. 57, No. 3, pp.
257-263, 1994. http://dx.doi.org/10.1136/jnnp.57.3.257

S. Marcelis, F. C. Seragini, J. A. Taylor, G. S.
Huang, Y. H. Park, D. Resnick, "Cervical spine:
comparison of 45 degrees and 55 degrees

anteroposterior oblique radiographic projections",
Radiology, Vol. 188, No. 1, pp. 253-256, 1993.
http://dx.doi.org/10.1148/radiology.188.1.8511307

Bumstead H. D., "Routine examination of the

cervical spine", Xray techn., Vol. 27, pp. 247, 1955.

B. J. Ahn, "The Study Intervertebral Foramen Image
for the Cervical spine of Posterior Anterio Oblique
for the Angle", Journal of the Korean Society of
Radiology, Vol. 9, No. 4, pp. 197-203, 2015.
http://dx.doi.org/10.7742/jksr.2015.9.4.197

M. J. Shin, "Imaging of the Cervical Spine", Journal
of Korean Spine Surg. Vol. 6, No. 2, pp. 181-184,
1999.
http://dx.doi.org/10.1097/00007632-199812150-00009

D. H. Han, Y. L. Seo, D. Y. Yoon, S. H. Bae, C.
S. Choi, J. H. Moon, et al., "Oblique Coronal MRI
in the Evaluation of Bony Stenosis of the Cervical
Foramina: Objectiveness and Correlation with
Radiograph", Journal of the Korean Society of
Radiology, Vol. 48, No. 1, pp. 77-83, 2003.

A. Schell, J. M. Rhee, J. Holbrook, E. Lenehan, K.
Y. Park, "Assessing Foraminal Stenosis in the
Cervical Spine: A Comparison of Three-Dimensional
Computed Tomographic Surface Reconstruction to
Two-Dimensional Modalities", Global Spine Journal,
Vol. 7, No. 3, pp. 266-271, 2017.
http://dx.doi.org/10.1177/2192568217699190

[11]

[12]

[13]

S. Wildermuth, M. Zanetti, S. Duewell, M. R.
Schmid, B. Romanowski, A. Benini, T. Béni, J.
Hodler, "Lumbar spine: quantitative and qualitative
assessment of positional (upright flexion and
extension) MR imaging and myelography",
Radiology, Vol. 207, No. 2, pp. 391-398, 1998.
http://dx.doi.org/10.1148/radiology.207.2.9577486

H. J. Park, S. S. Kim, S. Y. Lee, N. H. Park, E.
C. Chung, M. H. Rho, et al., "A practical MRI
grading system for cervical foraminal stenosis based
on oblique sagittal images", The British Journal of
Radiology, Vol. 86, No. 1025, pp. 1025, 2013.
http://dx.doi.org/10.1259/bjr.20120515

S. J. Kim, J. W. Lee, J. W. Chai, H. J. Yoo, Y.
Kang, J. W. Seo, et al., "A New MRI Grading
System for Cervical Foraminal Stenosis Based on
Axial T2-Weighted Images", Korean Journal of
Radiology, Vol. 16, No. 6, pp. 1294-1302, 2015.
http://dx.doi.org/10.3348/kjr.2015.16.6.1294

979



A Measurement Method for Cervical Neural Foraminal Stenosis Ratio using 3-dimensional CT

ol

7 P28 24P

3349 AFHIDSTZAZE o] &F A

® &%

AF AAT JEAE BE dHEd Y vud B2 o] AtdEoAl HAWHske v =3k HF ddtolr) 1
Ut AAE FJEAS AFHOR ATt AN SRR, B AT 3Ak AAs a2 Y S
AFAste] AFAl SANHS AA St sk 3309 A e T2 o] g5ty HF FIEY
of FE7], TME E38te] AAFo] Z AAHESF FH WM E A AT Image J5 ©]-83+ 3349 4
del AAE WAS ¥3tste ANGGS AAS L, AT 1] SdATE S5t 54 g
staxarlE wok AAE WA S AEselth 7 52 AAE WA S SAE] Hske] 54 9 v
FO R 40~50% Atolel, HEF O R 15205k AtoloA] SAsGlTh SAS A5 AAETe AAe dyakw
=420 Btk b A SAH = AAF C5-6 FHLS 1221 mm*ol A, 21 Fol 9.95 mm* e E 18%
Azro] APH S & 5 AATE 71 CT AAF 4S5 o] 83te] 3aY AFAste= F714 0 AR
HEg WA gom AAFT FA HWAS ABHoZ AN 5 vk S 3x4d GAS HUHA ABEET F
2k gatol| Al Arsty] Fom, Pl MPAH L} & & HUPAAE AMESHY] £ ol AlRH T

SERECEROE

ek A% 59
(@SR Aeu Lgunieha BAps) RS

980



