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INTRODUCTION: Although the radiographic parameters for diagnosing cervical central canal stenosis are well described,
parameters for the diagnosis of cervical neuroforaminal stenosis (CNFS) are not. In order to develop a definitive criteria
for diagnosis of CNFS, a standardized definition of what constitutes "normal" neuroforaminal anatomy must first be
established. The utility of understanding normative measures is clear in the current screening approach for osteoporosis,
whereby a patient's DEXA score is compared to what is typical for someone of the same age. The goal of this study was
two-fold: (1) to use computed tomography (CT) of patients without back pain or spinal pathology to establish normative
CNFD across multiple age groups and (2) to analyze trends in normative CNFD according to age.

METHODS: Cervical CTs of 1,457 patients free of back pain or spinal pathology were reviewed to measure CNFD,
defined as follows: axial width, craniocaudal height, and area. Patients were divided into four age groups: 18-35, 36-50,
51-64, and 65+ years. Statistical analyses were performed to assess differences in CNFD based on age group.

RESULTS: Without differentiating between sides or dISC level, the mean overall CNFD for the 18-35 year-old cohort were
6.43 mm for width, 9.28 mm for height, and 58 85 mm? for area. For the 36-50 year-old cohort, dimensions were 5.89 mm
for width, 8.63 mm for height, and 52 78 mm? for area. For the 51-64 year-old cohort, dimensions were 5.29 mm for width,
8.52 mm for height, and 48. 93 mm? for area. Finally, the 65+ year-old cohort had dimensions of 5.09 mm for width, 8.16
mm for height, and 45.91 mm? for area. Significant differences were observed between age groups for all three CNFD on
both the left and right sides at every disc level C2-T1. With very few exceptions, CNFD decreased progressively from the
younger to older age groups, with the 18-35 year-old cohort having the largest values and the 65+ year-old cohort having
the smallest values.

DISCUSSION AND CONCLUSION: This study utilized CT of 1,457 patients free of back pain or spinal pathology to
describe normative cervical neuroforaminal dimensions across multiple age groups. In the studied population, normative
CNFD decreased progressively with age. The results of our study may have utility in diagnosis of CNFS.

Table 1. Mean (mm) Cervical NFD Across Age Groups

i Left NFD Left NFD Right NFD | Right NFD | Right NFD
Disc Age Width Height Width Height Area

Level | Group
Mean SD Mean SD Mean  SD Mean  SD Mean  SD Mean  SD

Left NFD Areal

C2-C3 18-35 676 181 | 934 276 | 6382 2394 | 682 185 | 929 333 | 63.63 2427
36-50 | 650 181 | 901 765 | 57.66 2283 | 646 185 | 857 166 | 5738 2262
51-64 | 587 194 | 931 860 | 5425 2115 602 190 | 856 162 | 5529 21.32
65+ 577 187 | 812 180 | 5248 2027] 604 172 | 838 340 | 5357 19.20

C3-c4 | 1835 | 621 162 | 870 367 | 5455 1847| 616 158 | 866 275 | 5525 19.14
36-50 | 565 159 | 803 164 | 5050 1841 ) 558 162 | 7.89 162 | 5028 20.63
51-64 | 494 173 | 799 166 | 4680 1837 504 173 | 767 173 | 4686 18.16
65+ 459 175 | 7.55 1.81 | 44.00 16.40 | 4.61 1.62 | 741 1.66 | 44.69 16.54
C4-C5 18-35 635 153 | 901 179 | 5786 19.09 ] 628 151 | 898 3.06 | 5833 19.55
36-50 572 162 | 850 195 | 53.83 1908 579 1.65 | 824 1.80 | 5273 19.83
51-64 479 186 | 829 1.71 | 4818 1754 503 157 | 816 172 | 4820 19.21
65+ 428 172 | 793 176 | 4564 1758 | 458 204 | 7.57 161 | 44.07 1737
C5-C6 18-35 630 151 | 958 438 | 5939 1945 640 147 | 939 355 | 59.86 19.16
36-50 | 533 166 | 868 173 | 4951 1773 552 163 | 8.63 174 | 51.07 1821
51-64 | 449 167 | 849 178 | 4603 1660 | 470 163 | 829 170 | 45.06 16.51
65+ 425 173 | 819 190 | 4131 1674 | 455 174 | 798 177 | 4243 1717

C6-C7 | 1835 | 644 165 | 950 208 | 5857 1897| 652 156 | 9.64 283 | 5979 2079
36-50 | 580 177 | 895 178 | 5289 1853 | 590 169 | 887 177 | 5446 19.50
51-64 | 508 189 | 849 193 | 4590 17.50 | 565 405 | 8.67 185 | 47.74 19.28
65+ 493 209 | 860 484 |41.84 1680 ) 520 195 | 820 172 | 4276 1522

C7-T1 | 18-35 | 640 178 | 965 249 | 5737 2076 | 648 166 | 9.59 2.6 | 57.79 2041
36-50 | 616 178 | 902 204 | 5189 1904 624 178 | 943 633 | 5112 19.50
51-64 593 190 | 923 208 | 5159 1662| 588 197 | 905 197 | 51.20 1734
65+ 612 191 924 405 | 4829 1655 6.16 1.84 | 880 197 | 49.81 17.12




