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ABSTRACT 
Introduction: Decline in the size of Spinal canal would increase chance of compression of 
important structures and might lead to many symptoms including neck pain, and 
radiculopathy. Diagnosis of Spinal stenosis based on clinical findings along with the 
radiological assessing of the canal size measuring antero-posterior diameter and cross-
sectional area which are different for each population. 
Many factors suggested affecting the spinal canal diameters such as race, sex, height and age 
which is still a controversial factor. 
Aim of the work:  The present study carried out to provide normal values of the cervical 
spinal canal dimensions in male Egyptian population and to evaluate the effect of aging. 
Subjects and methods: MRI of 24 and CT of 32 male Egyptian subjects in different ages 
from 20 to 70 years. The population divided into three age groups (20-39 years, 40-59 years 
and 60 years and older). For each age group; Mid-sagittal antro-posterior diameter and Cross 
sectional area was measured from C2-C7. 
Results: Mean values of the cervical canal diameters found to be widely variable fromC2 to 
C7, and normal diameters defined as antero-posterior (APD) ranged (from 9.60to20mm), and 
(from 11.2to19.5mm) in CT and MRI respectively. Mid-sagittal antero-posterior canal 
diameter and Cross sectional area, decreased steadily with age at all levels. 
Conclusion: Mean values for the cervical canal diameters decreased steadily at all levels 
with increase in age.  
Keywords: cervical spinal canal, age, Egyptian males 
 

INTRODUCTION 
The Spinal canal has a complex 
anatomy and contains highly important 
structures such as spinal canal, and 
spinal nerves. Decline in the size of 
this canal which called spinal canal 
stenosis would increase chance of 
compression of these important 
structures and might lead to many 
symptoms including neck pain, and 
radiculopathy which represent a major 
health care problem with high 
prevalence (5, 19). 
Due to their relative high mobility; 
Spinal stenosis is most common in the 
cervical and lumbar areas (14). 
Diagnosis of Spinal stenosis based on 
clinical findings along with the 

radiological assessing of the canal size 
(17). 
Although there are many diameters to 
be measured for diagnosis of canal 
stenosis; the most accurate diameters 
for the central canal are antero-
posterior diameter and cross-sectional 
area (20, 23). 
  Due to importance of the canal size 
for diagnosis of many pathological 
conditions, many studies done to 
evaluate normal spinal canal diameters 
in different populations using different 
radiological modalities (21, 6, 12).  
Studies which compared between 
different populations as regarding the 
spinal canal reported that minimum 
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and maximum ranges of spinal canal 
diameters are different for each 
population (1, 4). 
Many factors suggested affecting the 
spinal canal diameters such as race, 
sex, height and age. Age is a 
controversial factor; many authors 
reported that spinal canal diameters 
decrease significantly with ageing. 
However other studies reported that 
age is not associated with significant 
spinal canal variations in normal 
people (3, 11, 1). 
AIM OF THE WORK: The 
present study designed to provide 
normal values of the cervical spinal 
canal dimensions in male Egyptian 
population and to evaluate effect of 
aging Using Different Radiological 
Modalities. 
SUBJECTS AND METHODS    
The population studied: MRI of 24 
and CT of 32 Egyptian males in 
different ages from 20 to 70 years meet 
inclusion criteria ; images which 
obtained for various reason rather than 
complaints related to the spine such as; 
those done for abdomino-pelvic 
problems, metastatic tumors, muscle 
pain, and soft tissue injuries. Images 
were examined by radiologist to 
exclude any radiological evidences of 
fracture, congenital anomalies, 
degenerative changes, endplate 
sclerosis, spinal metastasis, previous 
spinal surgery or any other pathology. 
The study was done during 2017. 
MRI and CT images collected from 
Sohag University; The CT machine 
was TOSHIBA, Japanese (multislice 
16)& The MRI machine used was 
HITACHI, Japanese (0.3 tsla).  

Images divided into three groups 
according to age;      
v Group1; Age at 20-39 years (CT of 

12 subjects& MRI of 8 subjects).  
v Group2; Age at 40-59 years (CT of 

12 subjects& MRI of 8 subjects). 
v Group3; Age at 60 years and older 

(CT of 8 subjects& MRI of 8 
subjects). 

Methods for measurements: 
The obtained images were stored in a 
computerized system that allowed 
enhancement, magnification, and 
rotation and had a measuring tool. 
For MRI or CT of each subject; 
Measurements were obtained on the 
axial cuts at the mid-vertebral level 
(C2, C3, C4, C5, C6, and C7). 
1. Mid-sagittal antro-posterior 

diameter: line was drawn in the 
midline from the posterior aspect of 
the spinal canal (the anterior aspect 
of the base of the spine) to the 
anterior aspect of the canal (the 
posterior border of the vertebral 
body). (Fig.1) 

2. Cross sectional area: A circle was 
drawn whereas its border was the 
vertebral canal (vertebral body, 
pedicles, laminae and base of the 
spine). (Fig.1) 

Data was analyzed using STATA 
intercooled version 12.1. Quantitative 
data was represented as mean, standard 
deviation, median and range. Data was 
analyzed using ANOVA with post hoc 
Bonferroni test for comparison of the 
means of three groups. Graphs were 
produced by using Excel or STATA 
program. P value was considered 
significant if it was less than 0.05 
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(Figure 1): The Images showing;  
(A) And (B) measuring the antero-posterior (APD) diameter of the cervical bony 

spinal canal; using (A) A CT scan (B) A T2-Weighted MR 
(C)And (D) measuring the cross sectional area (CSA)of the cervical bony spinal 

canal; using (C) A CT scan(D) A T2-Weighted MR 
 

RESULTS: 
A. The antero-posterior diameter: 
1. Computerized tomography (CT): 
Mean values of the antero-posterior diameter for all ages were 15.96 (± 1.82) mm, 
12.48 (± 1.33) mm, 11.92(±1.40) mm, 12.54(±1.64), 12.38mm, (± 1.73) mm and 
12.58 (± 1.45) mm respectively at 2nd, 3rd, 4th, 5th, 6th, and 7th cervical vertebral 

levels.  
The mean values of the antero-posterior diameter for each age group presented in 
Table (1) and (Fig.2). 
2. Magnetic resonance imaging (MRI): 
Mean values of the antero-posterior diameter(APD) for all ages were 15.13 (± 1.59) 
mm, 13.31 (± 1.18) mm, 12.63(±1.05) mm, 12.90(±1.04), 13.24mm, (± 1.25) mm and 
13.90 (± 1.25) mm respectively at 2nd, 3rd, 4th, 5th, 6th, and 7th cervical vertebral 
levels.  
The mean values of the antero-posterior diameter for each age group presented in 
Table (2) and (Fig.3). 
B. the cross sectional area(CSA): 
1. Computerized tomography (CT): 
Mean values of the cross sectional area(CSA)for all ages were 223.17(±33.02) mm2, 
146.65(±24.21) mm2, 136.24(±23.94) mm2, 150.38(±36.98) mm2, 145.11(±33.69) 
mm2 and 144.24(±46.81) mm2 respectively at 2nd, 3rd, 4th, 5th, 6th, and 7th cervical 
vertebral levels.  
The mean values of the cross sectional area (CSA) for each age group presented in 
Table (3) and (Fig.4) 
2.  Magnetic resonance imaging (MRI): 
Mean values of the cross sectional area(CSA)for all ages were 225.49(±38.71) mm2, 
180(±32.33) mm2, 159.29(±22.29) mm2, 164.66(±29.35) mm2, 168.29(±28.29) mm2 
and 184.36(±33.19) mm2 respectively at 2nd, 3rd, 4th, 5th, 6th, and 7th cervical 
vertebral levels  
The mean values of the cross sectional area (CSA) for each age group presented in 
Table (4) and (Fig.5). 
 (Table 1): A Table showing Antero-posterior (APD) diameters of cervical spinal 
canal as measured by CT with Comparison among the three-age groups 
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 (Table 2): A Table showing Antero-posterior (APD) diameters of cervical spinal 
canal as measured by MRI, with Comparison among the three-age groups 

 

 

P compared the 3 groups, p1 compared group (1) & (2),P2 compared group (1) & (3), p3 
compared group (2) & (3); Significant at p<0.05 
 

 
(Figure 2): A Chart demonstrate Comparison among  means of the antero-posterior diameter (A-P) of 
cervical vertebrae as measured by CT; the three-age groups; group (1)(20-39), group (2)(40-59), group 
(3)(≥60)  
 

  
 (Figure 3): A Chart demonstrate Comparison among  means of the antero-posterior diameter (A-P) of 

cervical vertebrae as measured by MRI; the three-age groups; group (1)(20-39), group (2)(40-59), 
group (3)(≥60) 
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Cervical 
vertebra Group (1) Group (2) Group (3) P P1 P2 P3 

C2 Mean ± SD 16.89±1.05 16.56±1.33 13.66±1.45 0.000 1.000 0.000 0.000 

C3 Mean ± SD 13.08±1.41 12.73±0.96 11.20±0.89 0.03 1.000 0.003 0.019 

C4 Mean ± SD 12.71±1.61 11.74±0.89 10.99±1.06 0.019 0.212 0.018 0.623 
C5 Mean ± SD 12.80±1.77 12.77±1.31 11.80±1.85 0.354 1.000 0.585 0.614 
C6 Mean ± SD 12.64±1.84 12.39±1.70 11.98±1.75 0.718 1.000 1.000 1.000 
C7 Mean ± SD 12.97±1.29 12.59±1.39 12.00±1.72 0.354 1.000 0.460 1.000 

Cervical 
vertebra Group (1) Group (2) Group (3) P P1 P2 P3 

C2 Mean ± SD 16.08±0.44 15.37±1.34 13.75±1.23 0.000 0.128 0.000 0.010 

C3 Mean ± SD 14.32±0.45 13.37±1.17 12.31±0.94 0.002 0.242 0.001 0.080 
C4 Mean ± SD 13.20±0.78 12.67±0.95 11.96±0.93 0.029 0.663 0.026 0.357 
C5 Mean ± SD 13.61±0.65 13.10±0.88 12.01±0.91 0.003 0.685 0.003 0.047 
C6 Mean ± SD 13.68±0.54 13.14±1.18 12.31±1.41 0.030 1.00 0.050 0.058 
C7 Mean ± SD 14.52±0.61 14.11±1.05 13.02±1.45 0.027 1.00 0.041 0.082 
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(Table 3): A Table showing Cross sectional (CS) Area of cervical spinal canal as 
measured by CT with Comparison among the three-age groups as regard CS 

(Table (4): A Table showing Cross sectional (CS) Area of cervical spinal canal as 
measured by MRI with Comparison among the three-age groups  

P compared the 3 groups, p1 compared group (1) & (2), P2 compared group (1) & (3), p3 
compared group (2) & (3); Significant at p<0.05 

 
Figure (4): A Chart demonstrate Comparison among means of the Cross sectional (CS) Area of 
cervical vertebrae as measured by CT; the three-age groups; group (1)(20-39), group (2)(40-59), group 
(3)(≥60) 

 
 (Figure 5): A Chart demonstrate Comparison among means of the Cross sectional (CS) Area of cervical 

vertebrae as measured by CT; the three-age groups; group (1)(20-39), group (2)(40-59), group (3)(≥60) 
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DISCUSSION  
This study tried to evaluate and define 
the normal dimensions of cervical 
spinal canal in male Egyptian 
population Measuring most frequently 
applied radiologic parameters include 
mid-sagittal diameter, and cross-
sectional area (15, 18). Also, the effect of 
age was studied. 
All measures had taken at mid-
vertebral levels to avoid introduction 
of further variables such as 
individually different degenerative 
changes,also male gender selected to 
avoid hormonal changes in females (23, 

9).  
The present study defined the normal 
range of male Egyptian cervical canal 
diameters; the antero-posterior (APD) 
from C1 to C7 ranged (from 
9.60to20mm), and (from 
11.2to19.5mm) in CT and MRI 
measurements respectively, which was 
in concordance with the study of 
Zhang et al., who stated that The mean 
sagittal diameter of cervical spinal 
canal at C1 to C7 ranges from 15.33 
mm to 20.46 mm (24).  
Similarly Lee et al. found that anterior-
posterior canal diameter in all 
specimens at all cervical levels was 
14.1 ± 1.6 mm. The canal diameters 
ranged from 9.0 to 20.9 mm, with a 
median diameter of 14.4 mm (17).  
Furtherly Gour et al., (2011) reported 
that mid sagittal diameter of Dry bone 
cervical vertebral canal – The mean 
values were 14.38 (± 1.43) mm, 14.40 
(± 1.31) mm, 14.36 (± 1.32) mm and 
14.55 (± 1.21) mm respectively at 3rd, 
4th, 5th, and 6th cervical vertebral 
levels (13) 

In the present study, both midsagittal 
antero-posterior canal diameter and 
Cross sectional area decreased steadily 
with age at all levels in both CT and 
MRI measurements. The values in 
group (1); (age 20-39) were 
significantly decreased when compared 
to both group (2); (age 40-59) and 

group (3); (age ≥60) with no 
significance difference between Group 
(2) and Group (3). these came in 
agreement with the observations, 
Ulbrich et al. mentioned that all spinal 
levels effected by individual factors 
such as age, sex, and height which 
have statistically significant influence 
on the measurements(23). 
 Recently in 2016 similar results were 
recorded by Abuelnor; who mentioned 
that there was a significant correlation 
between the age and spinal stenosis (2). 
Furthermore Tacar et al. Saied that 
spinal stenosis syndrome affects 
mainly patients in their 5th- 6th decade 
of life (22).  
On the other hand, this disagrees with 
Kim et al. who reported that age is not 
associated with spinal canal width and 
length variations in thoracic and 
lumbar vertebrae in normal people (16).  
Also Orha et al. found that age is an 
important factor for disc degeneration, 
vertebral height decreased with age, 
but spinal canal diameter did not 
change (20).  
According to Abd Alrahem and Hasan 
(2016) the relationship between the 
patient age and Anterio-posterior 
measurement in the axial cut was 
found to be a weak indirect 
relationship (1). 
Difference in the significance of aging 
effect between levels and methods 
could be attributed to presence of other 
factors which suggested having effect 
on spinal canal diameters, this 
explanation reported by many studies 
which found that There is an 
association between age, height and 
weight and the AP canal diameter (15, 

11, 10).  

CONCLUSION 
For cervical canal (from C2 to C7), 
diameters found to be widely variable 
fromC2 to C7, and normal diameters 
defined as antero-posterior (APD) 
ranged (from 9.60to20mm), and (from 
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11.2to19.5mm) in CT and MRI 
respectively.  
Cervical Spinal canal diameters, both 
midsagittal antero-posterior canal 
diameter and Cross sectional area, 
decreased steadily with age at all 
levels.  
Difference in the significance of aging 
effect between levels and methods 
could be attributed to presence of other 
factors-which suggested having effect 
on spinal canal diameters-; such as 
height and weight. 
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