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The craniovertebral junction (CVJ) is the bony transition 
between the skull and the cervical vertebra. Condylus oc-

cipitalis (Co), atlas (C1), axis (C2), is a biomechanical complex 
joint containing ligaments, spinal cord, cranial nerves, blood 
vessels, and lymphatic vessels. Each component contributes 
different mechanical properties. The ligaments in between 
provide stability and protect the Co-C1 and C2 articulation 
from neural damage.[1] CVJ is more mobile than other spi-
nal segments. This junction is a structure that contains vital 
nerves and vessels and protects these structures.[2]

Congenital, hereditary, acquired anomalies, traumatic, 
neoplastic, and infectious diseases seen in CVJ may cause 
instability and affect neural structures. As a result of such 
pathologies, the dens axis may move towards the foramen 
magnum and press on the brain stem. This is one of the 
most dangerous pathologies in the cervical vertebrae.[3,4] 
Pressure can cause arrhythmia, blood pressure changes, 
respiratory depression, and sudden death by damaging 
vital centers.[5] When Dens axis pressure anterior spinal 
artery, vertebrobasilar insufficiency, transient ischemic at-
tack, or neurological deficits may be seen.[6] Their presence 
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increases mortality, so surgical treatment is recommended 
before neurological findings appear.[7] For this reason, it is 
essential to determine the typical morphology of the ana-
tomical structures in the CVJ and the pathologies affecting 
this region.

Craniometric measurements are performed on direct radi-
ography, magnetic resonance (MR) imaging, and multislice 
computed tomography (CT). It is difficult to determine the 
reference points in the CVJ on direct radiographs.[8] MRI 
is ideal for evaluating soft tissues, nerves, and ligaments. 
Multislice CT defines the bony anatomy and pathology of 
CVJ.[9]

This study aims to compare the craniovertebral junction 
parameters on CT by gender and age in the Anatolian pop-
ulation and to establish standard data for the population.

Methods

Selection of Study Participants
The universe of the research consists of 100 individuals 
(50 females, 50 males) between the ages of 25 and 45 who 
applied to Bakırçay University Çiğli Training and Research 
Hospital due to mild trauma between January 1, 2018, and 
March 31, 2022 and underwent head and neck CT scan. 
According to G Power analysis, 95% confidence (1-α), 95% 
test power (1-β), and d=0.65 effect size one-tailed indepen-
dent samples t-test (independent samples t-test) analysis, 
the number of samples to be taken in each group 50 has 
been determined. Individuals without apparent pathol-
ogy in the CT report were included in the study. Individuals 
who underwent surgery in the head and neck region, had 
rheumatic disease, cervical vertebra fractures, CVS malfor-
mation, or congenital anomalies were excluded from the 
study.

Permission for the study was obtained from the Ethics 
Committee of Non-Interventional Clinical Researches of 
Bakırçay University, with decision no. 588, research number 
of 568/dated 29.04.2022.

Evaluation of Radiological Images
Radiological images were downloaded in DICOM format 
from the Hospital Information Management System. The 
images were loaded onto a portable hard disk, and a spe-
cialist radiologist evaluated the CT images obtained.

All measurements of CT images included in the study were 
performed using the RadiAnt DICOM Viewer Program on a 
Dell computer with an Intel Core i5 processor.

Measurements to evaluate the craniocervical junction on 
sagittal section CT images (Fig. 1):

• Cervical lordosis angle (CLA): It is the angle between the 
C2 vertebra inferior plateau and the C7 vertebra inferior 
plateau.

• Anterior atlantodental length (AADL): It is the length 
between the anterior border of the dens axis and the 
closest point of the arcus anterior of the atlas in the lat-
eral cervical vertebra graph.

• Posterior atlantodental length (PADL): The length be-
tween the posterior border of the dens axis and the 
closest point of the arcus posterior of the atlas on the 
lateral cervical vertebra graph.

• Length between McRae line and dens axis (MDAL): 
McRae line is the line drawn from the lower end of the 
clivus (basion) to the posterosuperior of the foramen 
magnum (opisthion). The length between the McRae 
line and the upper border of the dens axis was evalu-
ated.

Figure 1. Measurements of the craniovertebral junction.

A 1: Cervical lordosis angle. B 2: Anterior atlantodental length. 3: Poste-
rior atlantodental length. C 4: Length from McRae line to dens axis. D 5: 
Welcher basal angle. 6: Craniocervical tilt angle. 7: Wackenheim clivus 
canal angle E 8: Powers ratio. F 9: Foramen magnum width. 10: Clivus 
length. G 11: pB-C2 line length. H 12: Dens axis width. 13: Dens axis 
length. I 14: Dorsum sellae, basion, ophisthion angle.
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• Wackenheim clivus canal angle (WCKA): The angle be-
tween the line passing through the clivus and the line 
extending from the back of the dens axis to the canalis 
vertebralis.

• Welcher basal angle (WBA): The angle formed by the 
line extending from the nasal tubercle to the tuber-
culum sellae and the line passing parallel to the clivus 
from the basion.

• Craniocervical tilt angle (CTA): The craniocervical tilt 
angle is the angle between the line drawn upward from 
the anterior face of the dens axis and the line drawn 
from the anterior border of the clivus.

• Powers ratio (PR): It is the ratio of the distance between 
the basion and the arcus posterior of the atlas to the dis-
tance between the opisthion and the arcus anterior of 
the atlas.

• Foramen magnum width (FMW): The length between 
the anterior and posterior border of the foramen mag-
num.

• Clivus length: It is the length between the upper and 
lower border of the clivus.

• The length of the pB - C2 line is the length between the 
line extending from the lower surface of the basion to 
the posteroinferior of the axis and the perpendicular 
line drawn from the posterosuperior of the dens axis.

• Dens axis width: It is the length between the anterior 
and posterior borders of the central part of the dens 
axis.

• Dens axis length: The anteroinferior length of the dens 
axis.

• Dorsum sellae, basion, opisthion angle: The upper bor-
der of the dorsum sellae is the angle between the ba-
sion and the opisthion.

Statistical Analysis
Data analysis was performed using the SPSS 27.0 program 
at a significance level of p<0.05, with a confidence interval 
of 95%. Mean, standard deviation, minimum, and maxi-
mum values were calculated in the measurements, and 
the study used Mann-Whitney U and independent groups 
t-tests to compare the measurements according to the 
groups.All parameters were compared by gender with ap-
propriate tests. In addition, age groups were divided into 
three groups: 2nd, 3rd, and 4th decade and a comparison was 
made. 

Results
The study group of the research consists of 100 partici-
pants, 50 women and 50 men. The mean age of the female 

patients participating in our study was 37.24±6.52, and the 
mean age of the male patients was 35.04±5.87. Of the pa-
tients, 22% are under 30, 41% are in the 30-40 age range, 
and 37% are over 40.

According to the results, the length between the McRae 
line and the dens axis, Wackenheim clivus canal angle, 
Welcher basal angle, Craniocervical tilt angle, Powers ratio, 
foramen magnum width, clivus length, pB-C2 line length, 
dens axis width, dens axis length, dorsum sellae, basion, 
opisthion angle values show normal distribution; Cervical 
lordosis angle, anterior atlantodental length, and posterior 
atlantodental length values were not found to show nor-
mal distribution (Table 1).

In women, cervical lordosis angle, anterior atlantodental 
length, posterior atlantodental length, McRae line, dens 
axis length, Wackenheim clivus canal angle, craniocervi-
cal tilt angle, foramen magnum width, clivus length, pB-
C2 line length, dens axis width and dens axis length val-
ues were found to be statistically significantly lower than 
men. Welcher basal angle, Powers ratio, length of pB-C2 
line and dorsum sellae, basion, opisthion angle values; 
No statistically significant difference was found in gender 
(Table 2).

Cervical lordosis angle, anterior atlantodental length, 
posterior atlantodental length, McRae line and dens axis 
length, Wackenheim clivus canal angle, Welcher basal 

Table 1. Findings related to craniovertebral junction measurement 
values

Parameters Mean±SD Min-Max. 
(Median)

Cervical lordosis angle (°) 10.71±9.45 1.77–56.45 (37)
Anterior atlantodental 1.58±0.53 0.6–5 (1) 
lenght (mm)
Posterior atlantodental 19.33±2.87 13.4–30.9 (19) 
lenght (mm) 
Length from McRae line 4.89±1.54 1.4–8.3 (5) 
to dens axis (mm) 
Wackenheim clivus 155.57±8.09 134.4–179 (155) 
canal angle (°)
Welcher basal angle (°) 129.19±6.13 113.8–144.7 (129)
Craniocervikal tilt angle (°) 125.53±10.89 101.9–156.6 (126)
Powers ratio 0.75±0.07 0.61–0.95 (1)
Foramen magnum 35.63±2.93 29.2–44.1 (35) 
width (mm) 
Clivus lenght (mm) 36.76±5.39 21.2–48.2 (37)
pB-C2 line lenght (mm) 5.28±1.44 0.81–8.8 (5)
Dens axis width (mm) 12.23±1.46 9.6–15.9 (12)
Dens axis lenght (mm) 34.74±3.42 27.6–46.2 (35)
Dorsum sellae, basion, 120.31±6.33 104.7–137.6 (120) 
opisthion angle (°) 
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angle, craniocervical tilt angle, foramen magnum width, 
clivus length, pB-C2 line length, dens axis width, dens 
axis length values and dorsum sellae, basion, opisthion 
angle values; No statistically significant difference was 
found when compared in terms of age groups. A statisti-
cally significant difference was found between the Pow-
ers ratio and age groups. Powers ratio was lower in indi-
viduals younger than 30 compared to other age groups 
(Table 3).

Conclusion

Gender is essential in the evaluation of the craniovertebral 
junction. In this study, all measurements were lower in fe-
males than males except Welcher basal angle, Powers ratio, 
the length of the pB-C2 line, and dorsum sellae, basion, and 
opisthion angles. The fact that this angle is lower in women 
may cause an increased risk of neurological symptoms re-
lated to craniocervical instability in women. Again, in this 

Table 2. Evaluation of craniovertebral junction measurements by gender

Parameters Women (Mean±SD) Men (Mean±SD) p
  (Median) (Median)

Cervical lordosis angleMW (°) 7.85±5.6 (6) 13.56±11.5 (10) 0.014
Anterior atlantodental lenghtMW (mm) 1.43±0.27 (1) 1.72±0.67 (2) 0.011
Posterior atlantodental lenghtMW (mm) 17.84±1.57 (17) 20.82±3.1 (20) <0.001
Length from McRae line to dens axis T (mm) 4.06±1.3 (4) 5.72±1.3 (6) <0.001
Wackenheim clivus canal angle T (°) 153.57±7.48 (53) 157.58±8.26 (156) 0.012
Welcher basal angle T (°) 129.67±5.06 (29) 128.7±7.05 (129) 0.433
Craniocervikal tilt angle T (°) 122.26±11.91 (120) 128.8±8.73 (129) 0.002
Powers ratio T 0.75±0.08 (1) 0.75±0.07 (1) 0.892
Foramen magnum width T (mm) 34.38±2.64 (34) 36.88±2.69 (37) <0.001
Clivus lenght T (mm) 33.55±3.85 (34) 39.98±4.77 (41) <0.001
pB-C2 line lenght T (mm) 5.26±1.02 (5) 5.3±1.77 (5) 0.868
Dens axis width T (mm) 11.46±1 (11) 12.99±1.45 (13) <0.001
Dens axis lenght T (mm) 33.03±3.18 (33) 36.44±2.76 (36) <0.001
Dorsum sellae, basion, opisthion angle T (°) 120.82±6.15 (120) 119.79±6.53 (119) 0.419

SD: Standart deviation; MW: Mann Whitney U test; T: T test. P<0.05 considered significant.

Table 3. Evaluation of craniovertebral junction measurements according to age

Parameters 25-29 Age 30-40 Age 41-48 Age p
  (Mean±SD) (Mean±SD) (Mean±SD)
  (Median) (Median) (Median)

Cervical lordosis angle (°) 10.51±8.68 (6) 12.46±11.83 (9)  8.88±6.24 (8) 0.658
Anterior atlantodental lenght (mm) 1.57±0.38 (1) 1.62±0.46 (2) 1.54±0.67 (1) 0.419
Posterior atlantodental lenght (mm) 19.27±2.11 (19) 19.19±2.05 (19) 19.52±3.91 (19) 0.837
Length from McRae line to dens axis (mm) 4.98±1.31 (5) 4.83±1.74 (5) 4.9±1.46 (5) 0.940
Wackenheim clivus canal angle (°) 155.67±9.65 (154) 155.01±7.59 (155) 156.14±7.82 (158) 0.829
Welcher basal angle (°) 129.26±6.24- (131) 129.43±7.06 (130) 128.87±5 (128) 0.921
Craniocervikal tilt angle (°) 123.17±10.66 (124) 124.01±10.22 (125) 128.62±11.33 (127) 0.089
Powers ratio 0.71±0.06 (1) 0.75±0.08 (1) 0.77±0.07 (1) 0.009
Foramen magnum width (mm) 36.62±2.67 (36) 35.6±3.01 (35) 35.07±2.93 (35) 0.146
Clivus lenght (mm) 37.37±5.2 (38) 36.47±5.93 (37) 36.73±4.97 (36) 0.821
pB-C2 line lenght (mm) 5.29±1.47 (5) 5.24±1.58 (5) 5.32±1.29 (5) 0.967
Dens axis width (mm) 12.17±1.52 (12) 12.41±1.49 (12) 12.06±1.41 (12) 0.548
Dens axis lenght (mm) 35.15±3.66 (36) 35.34±3.53 (35) 33.82±3.03 (33) 0.118
Dorsum sellae, basion, opisthion angle (° ) 118.63±7.48- (118) 121.08±6.79 (120) 120.44±4.91 (122) 0.342

SD: Standart deviation; Kruskal Wallis/One way ANOVA test. P<0.05 considered significant.
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study, the Powers ratio was higher in older individuals than 
in other groups. The clivus canal angle value was less than 
150°in some healthy individuals included in our research.

In the study of Zhu et al., the cervical lordosis angle was 
found to be average in Chinese adults. It was found to be 
17.1°±6.31°, 17.97°±6.30° in men, and 16.35°±6.23° in wom-
en.[10] In the study of Been et al., the cervical lordosis angle 
was found to be average in Israeli individuals between the 
ages of 20-50. It was found to be 11.8°±10.40°, 14.6°±10.1° 
in men, and 9.0°±10.2° in women.[11] Similarly, in this study, 
the mean cervical lordosis angle values of healthy individu-
als aged between 30 and 40 years. While 12.46°±11.83° 
was higher than other age groups, it was found to be 
13.56°±11.5° in males and 7.85°±5.6° in females. These 
angle values appear in the literature in a wide variational 
range originating from the population.

In the study by Rojas et al., the normal anatomy of the cra-
niovertebral junction was examined on CT images of 200 
patients without bone and soft tissue problems, and the 
anterior atlantodental length was found to be less than 
2 mm in 95% of the patients. This value is lower than the 
value of 3 mm, which was accepted as the upper limit of 
normal in studies conducted in the 1960s.[12] In our study, 
only nine patients had anterior atlantodental space more 
significant than 2 mm. In the study of Tanrısever et al., the 
anterior anlantodental space was found to be 1.29±0.40 
mm in men and 1.27±0.50 mm in women, and no signifi-
cant difference was observed. In our study, it was found 
to be 1.72±0.67 mm in men and 1.43±0.27 mm in women, 
and a significant difference was observed between the 
genders. Considering that spine surgery is based on CT 
and MR images, it can be regarded that the upper standard 
limit of the anterior dental space in sagittal CT should be 2 
mm in the Anatolian population. This change will affect the 
sensitivity of CT scans in detecting many diseases, such as 
atlantoaxial instability.

In the study by Boden et al., a posterior atlantodental length 
of less than 14 mm was associated with neurological defi-
cits in 97% of cases.[13] The posterior atlantodental length of 
only one individual participating in our study was less than 
14 mm. In the study of Kibo Yoon et al., the mean poste-
rior atlantodental length on CT images was 18±2.1 mm.[14] 
In our study, the mean value of posterior atlantodental 
length was 19.33±2.87 mm. Tanrısever et al. found the 
mean length as 19.54±2.24 mm, 20.20±2.20 mm in males 
and 18.82±2.06 mm in females, and stated that there was 
a significant difference between the genders. In our study, 
it was found to be 20.82±3.1 mm in men and 17.84±1.57 
mm in women, and there was a very significant difference 
between the genders. PADL values were found to be lower 

in women in our study. This suggests that it may cause neu-
rological deficits to be seen earlier in women than in men.

Many studies evaluate the length between the McRae line 
and the upper point of the dens axis. The dens axis above 
the McRae line is considered pathological and is indicative 
of basilar intussusception. Previous studies reported that the 
mean length value between the McRae line and the dens 
axis in the control group was between 4.60 mm and 5.80 
mm.[15-20] In the images evaluated in these studies, The upper 
point of the dens axis is located below the McRae line.[19,20] In 
the study of Mzumara et al., the McRae line was found to be 
4.7±1.3 mm, Cronin et al. 4.6±2.6 mm, Kwong et al. 5.8±1.6 
mm, while Dash et al. found it to be 5.11±1.65 mm in Indi-
ans, 5.09 mm in males, and 5.16 mm in females.[15-20] In the 
study conducted by Tanrısever et al., the mean length value 
between the McRae line and the upper point of the dens axis 
was found to be 5.30±1.59 mm, 5.39±1.63 mm in men and 
5.20±1.55 mm in women.[21] In our study, the mean length 
value between the McRae line and the upper point of the 
dens axis was found to be 4.89±1.54 mm, 5.72±1.3 mm in 
men, and 4.06±1.3 mm in women, in line with the literature.

Wackenheim clivus canal angle average value is between 
150° and 180° in measurements made on direct radio-
graphs. However, in MR and CT studies, the average value 
of the angle was different. In the study by Botelho and Fer-
reira, the tip of the clivus canal of 33 patients was evaluat-
ed. The mean value of the clivus canal angle was 148°±9.8° 
(min 129°-max 179°).[22] In our study, the clivus canal angle's 
mean value was 155.57°±8.09° (min 134.4°-max 179°). We 
think the difference in these values is due to the higher 
number of patients in our study compared to the other re-
search and the use of CT, which evaluates the anatomical 
structure more precisely. It was determined that the clivus 
canal angle value of 21 individuals included in our study 
was below 150°. At the same time, this angle was signifi-
cantly smaller in women than in men (Table 2).

In the study conducted by Konigsberg et al., the mean val-
ue of the basal angle was found to be 129°±6° in the study 
in which the Welcher basal angle of 200 adults was evalu-
ated on MR images.[23] In the study by Botelho and Ferreira, 
the mean basal angle value was found to be 119°±7.1°. 
When the basal angle is above 133°, the diagnosis of platy-
basis is made.[22] In the study by Smoker et al., it was report-
ed that the basal angle should be less than 140°. In basal 
angle measurement, angle values were higher when the 
center of the tuberculum sellae or sella turcica was taken 
as a reference instead of the dorsum sellae.[24] The mean 
basal angle value obtained in this study was less than 140° 
(129.19°±6.13°) and is quite similar to the angle values of 
the study by Konigsberg et al.
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In the study by Chandra et al., The craniocervical tilt an-
gle was 119.8°±9.2° in the control group and 96.0°±15.1° 
in the group with atlantoaxial dislocation and basilar in-
tussusception.[25] In the study conducted by Tanrısever 
et al., the mean craniocervical tilt angle was found to be 
126.98°±12.24° in healthy individuals, 128.83°±12.41° 
in men and 125.01°±11.79° in women.[21] In our study, 
the mean craniocervical tilt angle was found to be 
125.53°±10.89°, 128.8°±8.73° in men and 122.26°±11.91° in 
women. Craniocervical tilt angle differed significantly be-
tween men and women.

The Powers ratio was defined by Powers in 1979. This ratio is 
the most commonly used method in diagnosing atlantooc-
cipital instability. A ratio of less than 0.9 is considered nor-
mal. Ratios between 0.9 and 1 are considered as an uncertain 
gray area. A Powers ratio greater than 1 suggests anterior at-
lantooccipital dislocation. Li et al. reported that the strong 
relationship between Powers ratio and atlantooccipital dis-
location is supported by experimental and clinical studies 
conducted with different methods, including direct X-ray, 
CT, and three-dimensional CT (26). Rojas et al. calculated the 
mean Powers ratio value as 0.8°±0.08° on multislice CT imag-
es of 200 individuals.[12] Lee et al. reported the mean Powers 
ratio value for 100 adults to be 0.74. The Powers ratio cannot 
be calculated due to difficulties determining opisthion on 
direct radiographs.[27] In the study conducted by Tanrısever 
et al., the mean Powers ratio was found to be 0.72°±0.06° on 
average, 0.72°±0.06° in men and 0.72°±0.06° in women.[21] In 
this study, where we used CT images, the mean Powers ra-
tio value was found to be 0.75°±0.07°, 0.75°±0.07° for men 
and 0.75°±0.08° for women, and the results of the study are 
similar to other studies. While the Powers ratio did not show 
a significant difference between the sexes, it was the only 
parameter that showed a significant difference between the 
ages. We believe the Powers ratio should be considered in 
the routine control of individuals over 40.

Kanchan et al. measured the mean foramen magnum 
width as 34.03±2.54 mm, 34.51±2.71 mm in males and 
33.60±2.63 mm in females; Batista et al. found 33.9±2.7 
mm, while Dash et al. found the width of the foramen mag-
num as 36.29±2.35 mm, 36.48 mm in men and 35.97 mm 
in women.[20,28,29] In the study of Bahşi et al., it was found to 
be 33.39±2.99 mm in men and 31.72±2.62 mm in women.
[30] In our research, the foramen magnum width value was 
average, similar to previous studies. It was found to be 
35.63±2.93 mm, 36.88±2.69 mm in men, and 34.38±2.64 
mm in women.

In the study of Batista et al., the mean clivus length was 
found to be 44.7±3.5 mm.[29] In the study by Heiss et al., 
the mean clivus length of 48 patients with Chiari malfor-

mation was 38.6±3.4 mm, and the mean clivus length of 
18 patients in the control group was 43.2±3.5 mm.[31] The 
mean clivus length (36.76±5.38 mm) of the individuals par-
ticipating in our study was 39.98±4.77 mm in males and 
33.55±3.85 mm in females, and there is a significant dif-
ference between genders. Compared to other studies, the 
length of the clivus was lower in our study. We think that 
the lower clivus length in this study conducted in healthy 
individuals compared to other studies is due to the popula-
tion difference. However, we can state that the length of 
the clivus in women is shorter than in men.

In the study of Batista et al., The mean value of the length 
(pB-C2 line) between the line extending from the lower 
surface of the basion to the posteroinferior of the axis and 
the vertical line drawn from the posterosuperior of the 
dens axis was found to be 6.7 mm. This value was above 
9 mm in only one patient.[29] In our study, the mean length 
value of the pB-C2 line was 5.28±1.44 mm. In addition, in 
our study, the maximum length value of this line was de-
termined as 8.8 mm.

In the study of Mukadder et al. on MR images, the mean 
width of the dens axis was measured as 10.6±1.1 mm in 
men and 9.8±1.2 mm in women.[32] In the study by Ec et 
al. on five people on CT, the mean width of the dens axis 
in the sagittal plane was 12.4±1.5 mm.[33] Similarly, in our 
study, the mean width of the dens axis was 12.23±1.46 mm, 
12.99±1.45 mm in men, and 11.46±1 mm in women. It is 
thought that the results of this study are because it is more 
in terms of both imaging technique and number.

In the study conducted by Kosif et al. on the Anatolian pop-
ulation, the mean dens axis length was found to be 2.41±4.9 
mm in males and 27.59±4.2 mm in females.[34] In this study, 
the mean dens axis length in males was 36.44±2.76 in fe-
males and 33.03±3.18 in females. It is thought that the dif-
ference between the studies is due to the difference in im-
aging methods, and because CT imaging is more sensitive, 
the measurements of this study are closer to the truth.

In the study of Naderi et al. on cadavers, the dens axis length 
was found to be 33.2±2.9 mm, and in the study of Sengul 
and Kadioglu on cadavers, it was found to be 36.6±2.3 
mm.[35,36] In the CT study we conducted on the Anatolian 
population, the mean dens axis length was 34.74±3.42 mm. 
There are differences in studies on cadaver and CT images.

In the study of Botelho et al. in 33 healthy individuals, 
The mean value of dorsum sellae, basion, and opisthion 
angles was 126°, and 136.9° in the study of Alkoç et al. in 
33 healthy individuals. In our study, the mean value of this 
angle (120.31°) in 100 healthy individuals was lower than in 
other studies.[22,37] This may be due to the larger sample size 
in our study.
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Normal angle and length values of the craniovertebral 
junction: It is essential for developing diagnostic criteria 
for congenital diseases and acquired neurological and 
anatomical problems. We think the normal parameters of 
the Anatolian population obtained in this study will con-
tribute to the literature in the comparative evaluation of 
craniovertebral junction anomalies. In reviewing the cra-
niovertebral junction, more accurate results are obtained 
by making more accurately defined bone markings on CT 
scans instead of direct radiographs. The data of our study 
was one of the few studies that gave average values of the 
craniovertebral junction of the Anatolian population. We 
think our study will contribute to head and neck CT scans 
and shed light on the studies to be done in this field.
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