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ABSTRACT  ÖZ 

 

Objective: Pneumatized articular eminence (PAE) is an air 

filled cavity in temporal bone. The aim of this research was to 

evaluate the prevalence and characteristics of PAE using 

panoramic radiograhy. 

Material and Methods: The panoramic radiographs of 1000 

patients were analyzed to describe prevalence and characteristics 

of PAE. Patients with PAE had a mean age of 35 years with a 

range of 19–85 years. Gender, age, localization and locularity of 

pneumatization were noted. 

Results: PAE was found in 19 (1.9%) patients with a mean age 

of 34.4. Twelve patients were female and seven patients were 

male. There was no statistically significant difference between 

gender and the presence of PAE (p>0.05). 12 unilateral and 7 

bilateral cases were observed. Nine patients (47.4%) had PAE 

on the left side while three patients (15.8%) had PAE on the 

right side. Unilocular appearances were found in 7 patients 

(36.8%) while multilocular appearances were found in 11 

patients (57.9%). One patient (5.3%) had both unilocular and 

multilocular types. 

Conclusion: Awareness for this anatomical variation is 

important for differential diagnosis from other lesions and also 

for planning temporomandibular joint surgery. Because of 

fragile structure of bone with PAE, the surgeons should be 

careful during temporomandibular joint operations. 

 

 

Amaç: Pnömatize artiküler eminens (PAE), temporal kemikte 

hava dolu bir boşluktur. Bu araştırmanın amacı, panoramik 

radyografi kullanılarak PAE prevalansını ve özelliklerini 

değerlendirmektir. 

Gereç ve Yöntemler: PAE prevalansı ve özelliklerini 

tanımlamak için 1000 hastanın panoramik radyografileri analiz 

edildi. PAE görülen hastaların yaş ortalaması 35, yaş aralığı ise 

19-85 arasındaydı. Cinsiyet, yaş, pnömatizasyonun 

lokalizasyonu ve lökularitesi kaydedildi. 

Bulgular: Yaş ortalaması 34.4 olan 19 hastada (%1.9) PAE 

bulundu. 12 hasta kadın, 7 hasta erkekti. Cinsiyet ile PAE 

varlığı arasında istatistiksel olarak anlamlı fark bulunmamıştır 

(p>0.05). 12 unilateral ve 7 bilateral vaka gözlendi. Dokuz 

hastada (%47.4) sol tarafta PAE, üç hastada (%15.8) sağ 

tarafta PAE vardı. Yedi hastada (%36.8) uniloküler görünüm, 

11 hastada (%57.9) multiloküler görünüm bulundu. Bir hastada 

(%5.3) hem uniloküler hem de multiloküler tip vardı. 

Sonuç: Bu anatomik varyasyonu bilmek, diğer lezyonlardan 

ayırıcı tanı koymak ve ayrıca temporomandibular eklem 

ameliyatını planlamak için önemlidir. PAE bulunan kemiğin 

frajil yapısı nedeniyle, cerrahlar temporomandibular eklem 

operasyonlarında dikkatli olmalıdırlar. 

 

Keywords: Pneumatized articular eminence, 

temporomandibular joint, panoramic radiography 
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INTRODUCTION 

Pneumatization is an entity of air cell cavities of a 

bone. Pneumatized articular eminence (PAE) is also 

called as zygomatic air cell defect and is an anatomical 

variation. Pneumatization is observed in the zygomatic 

arch root and in the articular eminence (1). This 

variation was termed as PAE by Tyndall and Matteson 

(2). PAE was defined in three groups according to the 

incidence of temporal bone. First group is an 

asymptomatic radiolucent defect in the zygomatic 

process of the temporal bone. This appearance is 

similar with mastoid air cells. The second is that the 

defect extends to the front of the articular tubercle but 

does not extend beyond the zygomaticotemporal 

suture. Third is cases with no extension or cortical 

destruction in the zygomatic bone. PAE can be 

observed as unilateral or bilateral and have two 

locularity types as unilocular or multilocular (3,4). 

Panoramic radiography (PR) technique was the initial 

modality to evaluate these variations as this method has 

more advantages than computed tomography such as 

lower cost and lower radiation dose (5). Additionally, it 

is used for routine dental examination so all patients 

referring to the clinic have PRs. 

The aim of this study was to evaluate the prevalence 

and characteristics of PAE in adult patients and to 

discuss the results of other studies from different 

populations while presenting a brief literature review of 

the PAE. 

 

MATERIALS AND METHODS 

PRs of 1000 patients (464 males and 536 females) who 

applied for routine dental examination between the 

years of 2017 and 2018 at Hatay Mustafa Kemal 

University, Faculty of Dentistry were evaluated.  

Ethical approval (Date: 30.11.2018; Decision number: 

01/01) was provided by the ethics committee of the 

Medical Faculty of Hatay Mustafa Kemal University. 

The mean age of the patients was 35 ranging from 19 

to 85. Images with insufficient quality to observe 

articular eminence, the patients with the history of 

trauma, fracture or surgical operations in TMJ region 

were excluded from this study. 

PRs were taken on 70 kVp and 10 mA using a 

Planmeca Promax Digital Panoramic X-ray machine 

(Planmeca Inc., Helsinki, Finland). The PR machine 

had CCD image dedector and 2.5 mm total aluminium 

filtration. All images were evaluated by two observers 

with the same Planmeca Romexis software program. 

The gender and age of the patients were recorded. The 

images with PAE were re-evaluated by two observers 

and both observers had the same results for all images 

with PAE. 

The patients were divided into 4 age groups: 19-29, 30-

39, 40-49, 50 and over years respectively. The 

localization of all PAE was noted. The locularity of 

PAE was classified as unilocular or multilocular based 

on the study of Tyndall and Matteson (2). When a 

single radiolucent defect was observed, unilocular PAE 

was noted. But several radiolucent small defects were 

described as multilocular PAE. 

Statistical Analysis 

The data obtained in this study were analyzed by SPSS 

21 software package program. The chi-square test was 

used for the dependence of variables and the Mann-

Whitey U test was used for comparison between 

groups. The interobserver agreement was examined by 

Kappa statistics. P values <0.05 were accepted to 

indicate statistical significance.  

 

RESULTS 

This study consisted of 1000 patients and 2000 

articular eminens. The mean age was 35 ranging from 
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19 to 85. Of these patients, 464 (46.4%) were male and 

536 (53.6%) were female. 

Patients with PAE had a mean age of 34.4 years with a 

range of 19–55 years. Twelve patients were female and 

7 were male. The mean age of males was 30.1 years 

with a range of 19–38 years while mean age of females 

was 38.7 years with a range of 20–55 years. The inter-

observer agreement was assessed using the Kappa 

coefficient test. The Kappa value was 0.95 which 

showed a very good agreement between the two 

observers.  

There was no statistically significant difference 

between gender and the presence of PAE (p>0.05). 

PAE was detected in 19 patients.  

While the prevalence of PAE in males was 1.5%, this 

rate was 2.2%in females. PAE was mostly observed 

between the ages of 19 and 29. (Table 1). There was no 

statistically significant difference between age groups 

and the presence of PAE (p>0.05). 

Seven (36.8%) of the patients had PAE bilaterally. 

Nine patients (47.4%) had PAE on the left side while 

three patients (15.8%) had PAE on the right side 

(Figure 1). Unilocular appearances were found in 7 

(36.8%) patients while multilocular appearances were 

found in 11 (57.9%) patients. (Table 2 and Figure 2). 

Interestingly, in one patient (5.3%), multilocular 

appearance was observed on the right side while there 

was unilocular appearance on the left side (Figure 3). 

 

Table 1. The prevalence of PAE by age and gender 

  Patients (n) PAE (n) Prevalence (%) 

Age (Years) 19-29 397 7 1.8 % 

30-39 276 5 1.8 % 

40-49 215 4 1.9 % 

50- over 112 3 2.7 % 

Gender Male 464 7 1.5% 

Female 536 12 2.2% 

Total  1000 19 1.9 % 

 

Table 2. Distribution of PAE by laterality and types 

  PAE (n) Prevalence (%) 

 

 

Laterality 

Right 3 15.8 

Left 9 47.4 

Bilateral 7 36.8 

Total 19 100.0 

 

 

Type 

Unilocular 7 36.8 

Multilocular 11 57.9 

Both unilocular and multilocular types 1 5.3 

Total 19 100.0 

 

 

 

 



Serindere G and Belgin CA. KÜ Tıp Fak Derg 2019;21(3):332-339 

Pneumatized Articular Eminence on Panoramic Radiographs Doi: 10.24938/kutfd.561778  

 

KÜTFD | 335 

Table 3. Prevalence and features of pneumatized articular eminence in the previous studies with panoramic 

radiography. 

Author Sample 

size 

PAE cases Gender Mean 

age of 

PAE 

cases 

Unilateral

/Bilateral 

Unilocular/Multilocular 

M F 

Bhalchim et al (11) 

Carter et al (19) 

Dasari et al (10) 

Gadda et al (20) 

Hs et al (21) 

Kaugars et al (22) 

Khojastepour et al (9) 

Kishore et al (23) 

Nagaraj et al (12) 

Orhan et al (24) 

Orhan et al (4) 

Shokri et al (13) 

Tyndall and Matteson (2) 

Yavuz et al (25) 

Present study 

3000 

2734 

1680 

400 

600 

784 

3098 

2500 

600 

1049 

1006 

1563 

1061 

8107 

1000 

59 (1.96%) 

40 (1.5%) 

41 (2.4%) 

11 (2.75%) 

15 (2.5%) 

8 (1.02%) 

64 (2.1%) 

63 (2.5%) 

16 (2.7%) 

17 (1.62%) 

19 (1.88%) 

98 (6.2%) 

28 (2.6%) 

83 (1.03%) 

19 (1.9%) 

34     25 

20     20 

- 

6       5 

7       8 

1       7 

23     41 

38     25 

10     6 

9       8 

7       12 

33     65 

13     15 

42     41 

7       12 

- 

49.6 

- 

33.9 

30.2 

50.5 

35.11 

37.4 

- 

11.2 

36.6 

22.8 

32.5 

26.9 

34.4 

39/20 

32/8 

26/15 

10/1 

9/6 

4/4 

40/24 

44/19 

11/5 

10/7 

12/7 

64/34 

23/5 

56/27 

12/7 

41/16 (2 patients had both types) 

- 

- 

11/0 

2/13 

- 

49/39 (Total 88 PAEs) 

49/14 

9/7 

10/7 

10/16 (Total 26 PAEs) 

52/46 

17/16 

44/66 

7/12 

 

 

 

Figure 1: Bilateral PAE 
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Figure 2: Unilocular (A) and multilocular type (B) PAE 

 

 

 

Figure 3: Multilocular PAE on the right and unilocular PAE on the left. 

 

DISCUSSION 

Since the resistance of the bone decreases in the 

presence of PAE, various disease processes such as 

tumors, inflammations and fractures in this region can 

easily spread (6). Furthermore, due to this 

pneumatization, otitis media, otomastoiditis or ear 

tumors can easily spread and affect the TMJ (7,8). 
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Khojastepour et al. examined PAE prevalence on 3098 

PRs and found PAE in 2.1%of cases (9). Similar to our 

study, it was reported that there was no significant 

difference in PAE for gender or different age groups. 

Dasari et al. also reported a similar result of PAE 

prevalence as 2.4%(10). However, the result closest to 

our study belonged to the studies of Bhalchim et al. 

(1.96%) and Orhan et al. (1.88%) (4,11). PAE was 

most commonly found between the age groups of 20-

29 (4) and 15-34 (11). In our study, PAE was observed 

mostly between the ages of 19 and 29. Nagaraj et al. 

stated that 69%of PAE cases were unilateral and 

56%of PAE cases were unilocular (12). In our study, 

36.8%of PAE cases were bilateral and 57.9%of PAE 

cases were multilocular. Shokri et al. reported a higher 

prevalence as 6.2%with 65.3%of PAE cases being 

unilateral. Unilocular PAE cases were 53.06%while 

46.94%were multilocular (13). The results showed no 

statistically significant difference regarding age and 

gender similar to our study. Also, in this study, the rate 

of unilocular appearance was found to be lower than 

the study of Shokri et al (13). Interestingly in the 

present study, both locularity types were observed in 

one patient. Bhalchim et al. reported two patients who 

had unilocular on side and multilocular on the other 

side (11). The detailed results of previous studies are 

showed in Table 3. 

Diagnosis of PAE is important for the surgical 

operations. The entity of PAE increases the perforation 

risk and undesirable complications during surgery in 

TMJ region such as eminectomy and eminoplasty 

(5,14,15). PAE reduces bone resistance and provides 

an easier spread of infection and tumors. It also 

facilitates fracture formation (5). However, the 

treatment of PAE is not needed. Although PAE is 

asymptomatic, observation of the patient is necesssary 

as the differential diagnosis of PAE includes lesions 

such as giant cell tumour, metastatic tumor, fibrous 

dysplasia, hemangioma, aneurysmal bone cyst and 

eosinophilic granuloma but all these lesions produce 

painful expansion in the cheek area and destruction on 

radiographs (16). 

PAE may be observed by using Waters' and Towne's 

projection, and submentovertex, transcranial view for 

TMJ, but sufficient observation of the zygomatic arch 

posterior side cannot be done with these modalities. PR 

is routinely preferred and is an easy method sufficient 

for imaging the zygomatic arch (17). However, a better 

observation is provided by using Cone Beam 

Computed Tomography (CBCT) in the mid-face region 

because superimpositions are removed (18). So, we 

observed that in the study with CBCT, a higher 

prevalence of PAE was reported in comparison to the 

studies with PR. 

In conclusion, the prevalence of PAE in the present 

study was found to be similar to the previous studies 

with panoramic radiography. However, to the best of 

our knowledge, the two different locularity types that 

was seen in the same patient is a rare condition. The 

diagnosis of PAE is incidentally made but is important 

for reducing risks after surgery and to distinguish this 

entity from pathological lesions in this area. Further 

studies from other populations will be useful to better 

understand PAE’s different clinical and radiological 

characteristics. 
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