SS51

Atlantoaksiyal eklemin konik i1sinli bilgisayarli tomografi

(KIBT) ile degerlendirilmesi

Esra Yesilova(0000-0003-1800-9583)*, Elif Bilgir(0000-0001-9521-4682)*

Selcuk Dent J, ODMFR 2019 Kongre Kitapgigi Ozel Sayisi

Basvuru Tarihi: 24 Ocak 2019
Yayina Kabul Tarihi: 11 Subat 2019

ABSTRACT

The evaluation of atlanto-axial joint with cone beam computed
tomography (CBCT)

Background: This study aimed to show the osteoarthritic changes
of atlanto-axial joint by aging in asymptomatic subjects with CBCT
as first in literature.

Methods: Study group of 120 patients randomly selected and
grouped according to six age categories. In images atlanto-dental
joint interval was measured and decreasing of joint space,
ankylosis, subchondral sclerosis and cyst, erosion, osteophyte,
ligament calcification findings were recorded. Measurements and
evaluations were made on software of CBCT system (Romexis
4.3.0V). Data were analyzed with IBM SPSS Statistics 21.0
package programme. For statistical significance, p <0.05 was
accepted.

Results: Mean atlanto-dental interval (ADI) values were
significantly different between age groups (p<0.001). The
presence of the decreasing of joint space, ankylosis, subchondral
sclerosis and cyst, erosion, osteophyte findings were found
significantly different between age groups (for each p<0.05). The
mean interval values of patients with ankylosis, subchondral cyst,
erosion and ligament calcification were statistically different from
patients without these findings (for each, p<0.05).

Conclusion: Our study showed increase of osteoarthritic changes
and decrease of ADI with age. CBCT provides useful information
on the evaluation of hard tissue changes in the cervical spine.
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6z

Atlantoaksiyal eklemin konik isinli bilgisayarlh tomografi
(KIBT) ile degerlendirilmesi

Amag: Bu calismada literatirde ilk kez KIBT ile asemptomatik
bireylerde yaglanmayla birlikte atlanto-aksiyel eklemde meydana
gelen osteoartritik degisimlerin gdsteriimesi amaglanmistir.

Gere¢ ve Yontemler: GCalisma grubunu olusturmak lzere 120
hasta rastgele secildi ve alti farkl yas kategorisine gore
gruplandirildi. imajlarda atlanto-dental eklem araligi élcildii ve
eklem boslugunda azalma, ankiloz, subkondral skleroz ve kist,
erozyon, osteofit, ligament kalsifikasyonu bulgularn kaydedildi.
Olciimler ve degerlendirmeler KIBT sistemine ait program
Uzerinde yapildi (Romexis 4.3.0V). Veriler IBM SPSS Statistics 21.0
paket program analiz edildi. istatistiksel anlamlilik igin p<0.05
kabul edildi.

Bulgular: Ortalama atlanto-dental arallk (ADI) degerleri yas
gruplarn arasinda anlamli derecede farkh idi (p<0.001). Eklem
boslugunda azalma, ankiloz, subkondral skleroz ve kist, erozyon,
osteofit bulgularinin varligi yas gruplar arasinda anlamli derecede
farkl bulundu (her biri icin p<0.05). Anklioz, subkondral kist,
erozyon ve ligament kalsifikasyonu olan hastalarin ortalama eklem
araligi degerleri bu bulgular olmayanlardan istatistiksel olarak
farkli bulundu (her biri igin p<0.05).

Sonug: Galismamiz yasla birlikte osteoartrik degisimlerin arttigini
ve ADI'nin azaldigini gdsterdi. KIBT servikal spinada sert doku
degisimlerinin degerlendiriimesinde yararl bilgiler saglamaktadir.

ANAHTAR KELIMELER

Atlanto-aksiyel eklem, osteoartrit, konik 1sinlh bilgisayarh
tomografi, bilgisayarl tomografi, X 1gini

INTRODUCTION

The integration of 3D imaging systems to oral and maxillofacial radiology enables not only visualization of bimaxillary

anatomical structures but also surrounding ones such as cervical region with low dose radiation. Cervical maturation

was used in orthodontic treatment procedures in teenage groups.' Like this, osteoarthritic changes of vertebraes

can also be visualized on CBCT images. Arthritis of atlanto-axial joint has been documented as a potential risk for

dens fractures in older age group and generally studied with computed tomography. 23 This study aimed to show

osteoarthritic changes by aging in asymptomatic patients with CBCT as first in literature.

* Eskisehir Osmangazi University, Faculty Of Dentistry, Oral And Maxillofacial Radiology Department, Eskisehir
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MATERIALS AND METHODS

This retrospective study was approved by the institutional review board (No: 25.12.18/19). CBCT images were
selected from archive of Oral and Maxillofacial Radiology Department. Study group of 120 patients consisted
according to six age categories (20-29, 30-39, 40-49, 50-59, 60-69 and older than 70) at equal numbers. Patients
had no congenital and metabolic bone disease, connective tissue disease, torticollis and trauma recorded in patient
management system. Age and genders of patients were documented. CBCT images were in high image quality,
without artefact, 20.0 x 20.0 x 10.2 cm FOV and 0.400 mm voxel size (Planmeca Promax 3D Mid; Helsinki FINLAND).

In images;

1. Atlanto-dental joint interval (ADI) was measured as distance intercepted from the segment line linking the

center of atlas tubercule with that of posterior tubercule.*

2. Decreasing of joint space, ankylosis, subchondral sclerosis and cyst, erosion, osteophyte and ligament

calcification findings were recorded.
Measurement and evaluations were made on software of CBCT system (Romexis 4.3.0V).
Statistical Analysis;

Description of continuous data/categoric data expressed in means=+SD/frequency and percentages. After Shapiro
Wilk, Kruskal Wallis H test were performed. The analysis of osteoarthritic degenerative findings and genders
according age groups were tested with Pearson and Pearson Exact Data were analyzed with IBM SPSS Statistics

21.0 package programme. For statistical significance, p <0.05 was accepted.

RESULTS

Measurement value; Mean atlanto-dental interval values were significantly different between age groups (p<0.001).

Values decreased from youngest to oldest age groups (Table 1).

Table 1. The differences of atlanto-dental interval values between age groups

Measurement Values p Multiple Comparison
Mean + SD
Median (Q1 - Q3)

20-29 (1) 20 1.36 +0.30 3-6: 0.015

30-39(2) 20 1.28 £0.30 2-6: <0.001

40-49 3) 20 1.10 +0.42 1-6: <0.001

Age Groups  50-59 (4) 20 0.88 +0.30 <0.001 5-2:0.015
60-69 (5) 20 0.84 +0.36 5-1:0.001

70+ (6) 20 0.60 + 0.37 4-2:0.016

4-1:0.002

Osteoarthritic changes; The presence of the decreasing of joint space, ankylosis, subchondral sclerosis and cyst,
erosion, osteophyte findings were found significantly different between age groups (for each p<0.05). Ankylosis
was observed after fifth decade. The presence of subchondral cyst and erosion increased at 40 and older ages. The
increase of osteophyte cases was seen after fourth decade. Subchondral sclerosis and the presence of decreasing
of joint space were not associated to increase of age. All age groups had different risk for them (Table 2). The mean
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interval values of patients with ankylosis, subchondral cyst, erosion and ligament calcification were statistically

different from patients without these findings (for each, p<0.05) (Table 3).

Table 2. The osteoarthritic changes between age groups

Age Groups p
20-29 30-39 40-49 50-59 60-69 70+
Gender Male 10 10 10 10 10 10
(%50.0)  (%50.0) (%50.0)  (%50.0) (%50.0) (%50.0) 1.000
Female 10 10 10 10 10 10 '
(%50.0)  (%50.0) (%50.0)  (%50.0) (%50.0) (%50.0)
Ankylosis Absent 20 20 19 17 19 14
(%100.0) (%100.0) (%95.0) (%85.0) (%95.0) (%70.0) 0.005
Present 0(%0.0) 0 (%0.0) 1 (%5.0) 3 1 6 '
(%15.0)  (%5.0) (%30.0)
Subchondral Absent 11 4 5 10 3 4
Sclerosis (%55.0)  (%20.0) (%25.0)  (%50.0) (%15.0) (%20.0) 0.017
Present 9 16 15 10 17 16 '
(%45.0)  (%80.0) (%75.0) (%50.0) (%85.0) (%80.0)
Subchondral Absent 14 17 10 9 9 7
Cyst (%70.0)  (%85.0) (%50.0)  (%45.0) (%45.0) (%35.0) 0.015
Present 6 3 10 11 11 13 '
(%30.0)  (%15.0) (%50.0)  (%55.0) (%55.0) (%65.0)
Erosion Absent 11 11 5 4 2 4
(%55.0)  (%55.0) (%25.0) (%20.0) (%10.0) (%20.0) 0.004
Present 9 9 15 16 18 16 '
(%45.0) (%45.0) (%75.0)  (%80.0) (%90.0) (%80.0)
Osteophyte Absent 10 4 4 4 1 5
(%50.0)  (%20.0) (%20.0)  (%20.0) (%5.0) (%25.0) 0.033
Present 10 16 16 16 19 15 '
(%50.0) (%80.0) (%80.0)  (%80.0) (%95.0) (%75.0)
Ligament Absent 20 20 20 18 18 19
Calcification (%100.0) (%100.0) (%100.0) (%90.0) (%90.0) (%95.0) 0.421
Present 0(%0.0) 0 (%0.0) 0 (%0.0) 2 2 1 '
(%10.0) (%10.0) (%5.0)
Decreasing Absent 18 13 14 15 10 9
Joint Space (%90.0) (%65.0) (%70.0)  (%75.0) (%50.0) (%45.0) 0.032
Present 2 7 6 5 10 11 '

(%10.0)  (%35.0)  (%30.0) (%25.0) (%50.0) (%55.0)
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Table 3. The differences of mean interval values in osteoarthritic changes

Measurement Values Mean + SD p
Median (Q1 — Q3)
Absence Presence

Ankylosis 1.07 £0.39 0.40 £0.35 <0.001
1.20(0.80-1.20) 0.40(0.00-0.80)

Subchondral Sclerosis 1.11 £0.35 0.96 £ 0.45 0.078
1.20(0.80-1.20) 0.80(0.80-1.20)

Subchondral Cyst 1.12+£0.46 0.87 £0.35 0.002
1.20(0.80-1.60) 0.80(0.80-1.20)

Erosion 1.13£0.35 0.95+0.45 0.017
1.20(0.80-1.40) 0.80(0.80-1.20)

Osteophyte 1.11+£0.35 0.97 £0.45 0.107
1.20(0.80-1.20) 0.80(0.80-1.20)

Ligament Calcification 1.02 +£0.43 0.64 £0.21 0.024
1.20(0.80-1.20) 0.80(0.40-0.80)

Decreasing Joint Space 1.07£0.39 0.88 £0.48 0.080

1.20(0.80-1.20)

0.80(0.60-1.20)

Figure 2. Subchondral Cyst-Osteophyte
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Figure 3. Subchondral Osteosclerosis

DISCUSSION

Osteoarthritic changes of cervical spine are associated with aging process, long-lasting, low-level lifelong trauma
and postural instability. Due to the unbalanced distribution of these charges to the spine; joint space narrowing,
cortical thickening, subchondral sclerosis and cyst formation, ligament calcification occurs. People with atlanto-axial

arthritis complaint of increased head and neck pain with head movements.567

Computed tomography (CT) is usually used in the examination of the osteoarthritic changes of cervical spine.®®
However, recently CBCT provides useful information equivalent to CT in various studies.?® In this study, CBCT was
chosen for the evaluation of osteoarthritic changes in atlanto-dental joints, low cost and radiation dose. The joint
space narrowing is one of the radiographic signs of osteoarthritis. Several studies have shown that joint space

decreases with age in the literature.*¢”

Liu et al.* and Betsch et al.® reported that ADI measurements decreased with increasing age. In this study, ADI was
observed to decrease with age in accordance with their work. Betsch et al. ® reported that subchondral cyst formation
usually started in the fifth and sixth year of life, and synovitis began in the second and third decades of life. They

also found that the prevalence of intraosseous cysts and calcific synovitis increased with age.

Liu et al.* reported that mild osteoarthritis appeared at the earliest at age 19.6 years, moderate osteoarthritis in at
earliest at age 24.2 years and severe osteoarthritis at the earliest at age 48.5 years. We have found that the presence
of subchondral cyst and erosion increased at 40 and older ages. The increase of osteophyte cases was seen after

fourth decade.
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CONCLUSION

To our knowledge, this is the first study about CBCT and atlanto-axial joint in literature. Osteoarthritic changes
increase and ADI decreases with age. CBCT provides useful information for evaluation of osteoarthritic changes in

atlanto-axial joint. In the view of these findings, we recommended that;

*QOral and maxillofacial radiologists have to examine and report radiologic changes of this region even if patients

have no complaint,

*QOral and maxillofacial radiologists must take into consideration osteoarthritic changes of atlanto-axial joint in
patients who have referred cervical pain for differential diagnosis of temporomandibular joint and related muscle

disorders.
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