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SUMMARY

Objective: The aim of this study is to determine the normal value range of the anterior atlantodental 
interval in adults.

Materials and Methods: 100 adult patients (50 females and 50 males), who had no trauma in the 
craniocervical junction and no rheumatological or infectious diseases affecting this region, were 
selected for this study by reviewing their files retrospectively. Sagittal cervical computerized tomography 
images were used for measurement of the midline anterior atlantodental interval. Numerical data 
were presented as mean and standard deviation. The Mann-Whitney U test was used for comparisons 
between independent groups. The PASW Statistics v18 program was used for statistical analysis.

Results: The mean age was 39.31 ± 11.55 years for male patients and 41.0 ± 13.17 years for females. There 
were no statistically significant differences between the genders in terms of age. The mean anterior 
atlantodental interval was 1.47 ± 0.29 mm for males and 1.51 ± 0.25 mm for females. Comparisons 
between the groups revealed no statistically significant differences in the anterior atlantodental interval 
between men and women.

Conclusion: If the anterior atlantodental interval is measured as >2mm, pathologies must be 
investigated and precautions must be taken for craniocervical junction stability.
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Level of evidence: Retrospective clinical study, Level III

ÖZET

Amaç: Erişkinlerde ön atlantodental mesafenin normal değer aralığının belirlenmesidir.

Materyal-metod: Kranioservikal bileşke veya kafa travması geçirmemiş, bu bölgeyi etkileyecek 
romatolojik veya enfeksiyon hastalıkları olmayan 50 erkek ve 50 kadın erişkin hasta, çalışma için dosya 
taraması ile retrospektif olarak seçilmiştir. Servikal bilgisayarlı görüntüleme kayıtlarından sagittal 
kesitte atlantodental aralığın orta hat en geniş mesafeleri ölçüldü. İstatistiksel veriler ortanca değerler 
ve standart sapmalar ile sunulmuştur. Gruplar arasındaki karşılaştırmalarda Mann- Whitney U testi 
kullanılmıştır. İstatistikî analizde PASW Statis- tics v18 programı kullanılmıştır.

Sonuçlar: Yaş ortanca değeri erkekler için 39.31 ± 11.55, kadınlar için ise 41.0 ± 13.17 olarak 
hesaplanmıştır. Cinsiyetler arasında yaş bakımından anlamlı bir fark yoktur. Ön atlanto- dental mesafe 
ortanca değeri erkekler için 1.47 ± 0.29mm, kadınlar için 1.51 ± 0.25mm olarak hesaplanmıştır. Cinsiyetler 
arasında Ön atlantodental mesafe değeri yönünden istatistiksel anlamlı bir fark bulunamamıştır.

Çıkarım: Bu çalışmanın verilerine göre ön atlantodental mesafe erişkinlerde 2mm den fazla ölçülmüş 
ise kranioservikal bileşke patolojileri yönünden araştırılması ve bu yönde tedbirlerin alınması gerektiği 
fikri elde edilmiştir.

Anahtar Kelimeler: Atlantodental mesafe, kranioservikal bileşke, atlantodental morfometrik ölçüm

Kanıt Düzeyi: Retrospektif klinik çalışma, Düzey III

MEASUREMENT OF ANTERIOR ATLANTODENTAL 
INTERVAL IN ADULTS WITH COMPUTERIZED 
TOMOGRAPHY

ERİŞKİNLERDE ÖN ATLANTODENTAL MESAFENİN BİLGİSAYARLI 
TOMOGRAFİ İLE ÖLÇÜMÜ
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INTRODUCTION:
Although the craniocervical junction is the 
most mobile segment of the spine, it is the 
least stable region1. In this region, fractures, 
dislocations, and fractured dislocations are 
frequently observed after trauma7,13. The 
atlantodental distance was defined by Hinck 
and Hopkins in 1960 6. Direct X-rays are often 
used to 

evaluate the atlantodental distance for anterior 
and lateral distances15. If there is a suspicion 
of pathology, computerized tomography (CT) 
is used. CT is the most valuable method for 
measurement of the atlantodental distance. 
Ligament and spinal cord injuries with 
atlantodental pathologies can be observed clearly 
with magnetic resonance imaging (MRI)14.

While the atlantodental distance was being 
measured, the anterior and lateral distances 
were also measured. However, evaluations were 
mostly performed from the anterior distance, 
as the lateral distances can be asymmetrical 
without any pathology2. The normal adult 
anterior atlantodental distance (ADI) values 
have been reported as ≤3mm in males and 
≤2.5mm in females6. It has been stated that 
values greater than these values should be 
evaluated pathologically and patients should be 
strictly monitored and treated. 

In our study, the ADI was measured using CT 
in 100 adult patients that were admitted due to 
reasons other than cervical or head trauma, and 
the values were evaluated.

MATERIALS AND METHODS:

50 male and 50 female patients were included 
in this study. The patients had no cervical or 
head trauma, or rheumatic diseases. The patient 
data were obtained retrospectively by screening 
patient files and radiological data.

Midline sagittal sections were evaluated in CT 
examinations of the patients, and the widest 
midline ADI value was taken as the base 
value (Figure-1). It is possible to observe the 
3D atlantodental distance by processing thin-
section CT images (Figure-2).

Statistical results were presented as the 
mean and standard deviation. Comparisons 
between the groups were carried out with the 
Mann-Whitney U test. Statistical analysis 
was performed with the PASW Statistics v18 
program. P-values less than 0.05 were accepted 
as statistically significant for between-group 
comparisons.

RESULTS:

The mean age was 39.31 ± 11.55 years in males 
and 41.0 ± 13.17 years in females. There was 
no significant difference between the genders in 
terms of age (p=0.344) (Table-1). The mean 

ADI value was 1.47 ± 0.29 mm in males and 
1.51 ± 0.25 mm in females. There was no 
statistically significant difference between the 
genders in terms of the ADI value (p=0.585) 
(Table-1).
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Figure-1. Measurement of the atlantodental distance in cervical CT sagittal images

Figure-2. 3D image of the atlantodental distance in a thin-section CT
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Table-1. Statistical data analysis of the anterior atlantodental distance

Male Female
Mean Standard dev. Mean Standard dev. p

AGE
ATLANTODENTAL DISTANCE (mm)

39.31
1.47

11.55
0.29

41.00
1.51

13.17
0.25

0.344
0.585

DISCUSSION:

The craniocervical junction is a complicated 
structure formed by the connection of the 
occipital bone, occipital condyles, and the 
cervical first and second vertebrae5. Ligaments 
in this region provide stability of the junction14. 
Mortality can occur due to compression 
caused by fractures and dislocations that 
develop as a result of trauma to this region, 
as it is adjacent to the brain stem and spinal 
cord7,13. Although many dense fractures can 
be treated by conservative methods with a 
halo and cervical collar, some require surgical 
treatment5,8. Therefore, thorough evaluation 
of the atlantodental distance, acquisition of 
anamnesis, and the performance of a detailed 
neurological examination are required. 
Radiological evaluations should be carefully 
examined in addition to these data, and then the 
treatment option should be selected. 

The atlantodental distance was first defined by 
Hinck and Hopkins in 1960 6. The ligaments 
holding the atlantodental structure in place 
were described as the atlantodental ligaments, 
dental ligaments, alar ligaments, and transverse 
ligaments. There are four measurement values 
of the atlantodental distance: anterior, posterior, 
and right and left lateral. In radiological 
evaluations, the anterior distance is easily 
observed in lateral sections. The right and left 
laterals can be observed as openings in anterior-

posterior X-rays. The best measurements are 
performed using thin-section cervical CT, as 
many structures in the atlantodental region can 
be observed in direct X-ray images12. MRI can 
be also used for measurement, and ligamentous 
structures are clearly observed. One of the 
most commonly used distances is the anterior 
atlantodental distance. Many variations can be 
observed, as the right and left laterals can be 
asymmetric without pathology. The normal 
ADI values are ≤3 mm in males and ≤2.5mm 
in females.

In a study using CT that included 500 Chinese 
adults, Chen et al. reported the ADI value as 
1.83 ± 0.46 mm in males and 1.63 ± 0.43mm  
in females. They also stated that the distance 
was significantly lower in females than in 
males4. In addition, it was emphasized that the 
atlantodental distance could be asymmetric 
without any pathology. In a study using CT 
that included 200 adult patients, Rojas et al. 
measured the ADI in the sagittal plane and 
found the normal value to be <2 mm11. No 
difference between the genders was found in 
the study. We also obtained similar results in 
our study. 

Studies have evaluated the atlantodental distance 
using direct radiographs. Osmotherly et al. 
measured the atlantodental distance according to 
gender age groups in 269 lateral cervical X-rays9,10. 
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As a result, they reported that the distance 
decreased with age and there was no relationship 
between the distance length and gender.

In a morphometric study, Çapar et al. measured 
ADI using MRI, and found a mean measurement 
of 1.40 ± 0.29 mm3. That study also stated that 
the distance was significantly higher in males.

In conclusion, the ADI measurement is no more 
than 3 mm in males or females, according to 
the literature. Statistically different studies are 
available, in terms of age and gender. According 
to the results of our study, the ADI measurement 
was found to be <2 mm, regardless of gender, 
and this shows parallels with the literature. If 
the anterior atlantodental distance is measured 
as >2 mm in adults, caution should be taken. 
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