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Öz

Abstract
Objective: Pneumatization is the presence of air filled cavities in a bone. They are 
seen in the root of the zygomatic arch of the temporal bone and in the articular 
eminence. The aim of this research was to determine the prevalence and type of 
pneumatized articular eminence of the temporal bone (PAT) among the patients of 
the dental clinic and to explain its importance in maxillofacial surgery.
Materials and Methods: Analysis of 8400 panoramic radiographs was performed. 
Age and sex of all the patients were recorded. 
Results: PAT was discovered in 334 patients, accounting for prevalence of 3.9%. 
For these 334 patients, 138 (41.3%) were male and 196 (58.7%) were female. Two 
hundred ninety (65.6%) occurred unilaterally and 115 (34.4%) bilaterally. Two 
hundred fifty one (55.9%) of PAT presented with multilocular type, 182 (40.5%) 
with unilocular type, and 16 (3.5%) with trabecular appearance. In 194 (58%) cases, 
PAT was located between the deepest point of the glenoid fossa to the crest of the 
articular eminence (grade 2), and in 140 (42%) cases, PAT extended beyond the crest 
of the articular eminence (grade 3). PATs were found more common in females in the 
third decade of life. 
Conclusion: Due to the fragile nature of these defect, surgeons who are planning to 
carry out temporomandibular joint surgery should be extra cautious when dealing 
with pneumatized articular eminence especially in third decade female people in 
population.

Amaç: Pnömatizasyon, bir kemikte hava dolu kavitelerin varlığıdır. Temporal kemikte, 
zigomatik ark kökü ve artiküler eminenste görülebilirler. Bu çalışmanın amacı diş kliniği 
hastaları içinde temporal kemikte pnömatize artiküler eminens (PAT) prevalansını ve 
tiplerini saptamak ve maksillofasiyal cerrahideki önemini vurgulamaktır.
Gereç ve Yöntemler: Sekiz bin dört yüz panoramik radyografinin analizi yapıldı. Tüm 
hastaların yaş ve cinsiyetleri kaydedildi.
Bulgular: Üç yüz otuz dört hastada PAT görüldü ve prevalansı %3,9 olarak hesaplandı. 
Bu 334 hastanın 138’i (%41,3) erkek, 196’sı (%58,7) kadındı. İki yüz dokuz PAT 
(%62,5) tek taraflı, 115 (%37,5) bilateraldi. Multiloküler tip 251 (%57,1), uniloküler 
tip 172 (%39,1) ve trabeküler tip olarak 16 (%3,6) PAT mevcuttu. Yüz doksan dört 
(%58,0) PAT olgusu glenoid fossanın en derin noktası ile artiküler eminens arasında 
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Introduction

Pneumatization is the presence of air filled cavities 
in a bone. Zygomatic air cell defect or pneumatized 
articular eminence is a variant of normal anatomy. 
They are seen in the root of the zygomatic arch of 
the temporal bone and in the articular eminence (1). 
The pneumatized articular eminence of the temporal 
bone (PAT) identified as an asymptomatic radiolucent 
defect in the articular eminence of the temporal bone 
without cortical destruction (2,3). PAT is not common 
but when present, it may be a complication for 
maxillofacial surgery (2). It is important to know PATs 
prevalence, unilateral or bilateral occurrence, and its 
grade for the follow-up of the pathologies that seen 
in the same area and for planning the maxillofacial 
surgery. The recognition of PATs is important in 
maxillofacial diagnosis and surgery. Our purpose was 
to determine the prevalence and type of PAT among 
the patients of the dental clinic and to explain its 
importance in maxillofacial surgery.

Materials and Methods

Panoramic radiographs were obtained on newly 
accepted outpatients attending the Ataşehir Oral and 
Dental Health Hospital during the period of 2012-2014. 
Panoramic images were obtained using a Planmeca 
Promax Digital Panoramic X-ray unit (Planmeca Inc., 
Helsinki, Finland). Eight thousand four hundred 
panoramic radiographs were evaluated in the present 
retrospective study. Radiographs were studied by two 
investigators. They used the same standard Planmeca 
Romexis software programme. Panoramic radiographs 
in which the zygomatic arch was not seen clearly and 
cases with previous history of maxillofacial fractures 
or had maxillofacial anomalies were excluded from 
our study. Diagnosis of PAT was done by well-defined 
radiolucency. Age and sex of all the patients were 
recorded. PAT was classified based on: 

1. Age and gender; 
2. Laterality: Unilateral or bilateral; 
3. Appearance: Unilocular, multilocular, trabecular 

(multilocular with internal bony striations); 

4. Grade: The mastoid and zygomatic arch 
pneumatization degree were classified according to 
panoramic finding: 

a. Grade 0: The air cells are only in the mastoid 
process; 

b. Grade 1: The air cells extended between the 
mastoid process and the deepest point of the glenoid 
fossa; 

c. Grade 2: The air cells extended from the deepest 
point of the glenoid fossa to the crest of the articular 
eminence; 

d. Grade 3: The air cells extended beyond the crest 
of the articular eminence. 

Statistical Analysis
The data were analyzed using SPSS 11.5 (SPSS 

Benelux, Gorinchem, The Netherlands) computer 
software. The statistics methods used were mean and 
standard deviation.

Results

Eight thousand four hundred panoramic 
radiographs were investigated. Patients mean age was 
32.8 years. The age range of the patients was between 
10 and 60 years. Four thousand four hundred (52.3%) 
male and 4000 (47.6%) female patients were included 
in this study. The mean age of male and female 
patients was 32.6 and 33.1 years, respectively. PAT was 
observed in 334 patients, accounting for prevalence 
of 3.9% (Figure 1). For these 334 patients, 138 
(41.3%) were male and 196 (58.7%) were female. Two 
hundred nineteen (65.6%) occurred unilaterally and 
115 (34.4%) bilaterally. Two hundred fifty one (55.9%) 
of PAT presented with multilocular type, 182 (40.5%) 
with unilocular type and 16 (3.5%) with trabecular 
appearance. A hundred ninety four (58%) cases of PAT 
was located between the deepest point of the glenoid 
fossa to the crest of the articular eminence (grade 2) 
and in 140 (42%) cases of PAT extended beyond the 
crest of the articular eminence (grade 3). PATs were 
more common in females in the third decade of life. 
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(2. derece) ve 140 (%42) tanesi artiküler eminens krestasını aşmış durumdaydı (3. derece). Yaşamın üçüncü dekatındaki kadınlarda PAT 
daha yaygın olduğu görüldü.
Sonuç: Bu defektlerin kırılgan doğası nedeniyle, temporomandibular eklem cerrahisi yapmayı planlayan cerrahlar özellikle popülasyon 
içinde üçüncü dekattaki kadınlarda daha dikkatli olmalıdırlar.
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Discussion

The prevalence of PAT in our study was 3.9%, which 
is a higher prevalence rate compared to most of the 
studies in literature. Wide prevalence range of PAT, 
between 1% and 8%, was observed in previous studies. 
The age range of the patients included in the studies, 
also, was very wide (4-81 years) (4-9). It is unknown 
at what age PATs begin to develop. According to some 
studies, PATs begin to pneumatize after puberty and 
after a few years they get full size (10,11). Park et al. 
(12) suggested that, detection of PAT decreases after 
the age of 60 years. Therefore, patients aged between 
10 and 60 years were included in our study. The mean 
age range in the studies for PAT occurrence have 
been reported between 30 and 49.6 years (2,4,6-
8). In this study, the mean age of patients with PAT 
was 35.4 years. PATs were found more common in 
females in the third decade of life. Compared with 
previous studies, our sample number was greater 
(4-9). The male to female ratio was relatively equal. 
In our patients, PAT prevalence was similar in both 
sex (Male:Female 1.4:1), and the difference was not 
statistically significant. In one study, male to female 
ratio was 1:1.7 with a higher occurrence of PAT in 
female (6). Whereas, a higher male occurrence of 
PAT was found in Park et al.’s (12) study. Most of the 
previous studies revealed that PAT frequently occur 
unilaterally (5). In the present investigation, among 
the PATs, 219 (65.6%) detected unilaterally and 115 
(34.4%) bilaterally. The high incidence of unilateral PAT 
was consistent with other studies (5,6,12). Different 
variations of PAT appearance have been shown in 
previous reports (13). In the present study, we found 
251 (55.9%) of PAT presented with multilocular type, 
182 (40.5%) with unilocular type and 16 (3.5%) with 
trabecular appearance. We have noted the grading 

system for air cell pneumatization of temporal bone. 
Grade 0 and 1 could not be examined in panoramic 
radiography, since the posterior aspect of glenoid 
fossa is usually superimposed by adjacent structures. 
So we just reported grades 2 and 3. Observably, the 
highest incidence of air cells was that of grade 2 (194 
of PATs) followed by grade 3 (140 of PATs). 

It is important to know PATs prevalence, unilateral 
or bilateral occurrence, and its grade for the follow-
up of the pathologies that seen in the same area 
and for planning the maxillofacial surgery. PAT must 
be differentiated from some other diseases that 
are involved in zygomatic process of temporal bone 
including fibrous dysplasia, aneurismal bone cyst, 
central hemangioma, metastatic tumors, eosinophilic 
granuloma and central giant cell tumor. Since, cortical 
enlargement has been seen radiographically in these 
lesions as well as in PAT (2,12,14). Unlike PAT, these 
lesions incite symptoms like facial asymmetry, pain 
and edema over the zygomatic bone. PAT has been 
found to be potential pathway for the spread of 
pathological processes and infection. Otitis media or 
mastoiditis may involve the temporomandibular joint 
(TMJ) and ankylosis could be occurred as a result of 
this (7,15-17). Additionally, we must keep in mind that 
fractures of the base of the skull may extend through 
the PAT and this could be destructive for glenoid 
fossa (18). PAT may be a contraindication for TMJ 
surgery (6). So it is necessary for surgeons to be more 
careful when doing mandibular condyle and articular 
eminence surgery. As mentioned in literature, 
careless penetration through the PAT can lead to 
dural tear and cerebrospinal fluid leakage (3,4,6). If 
pneumatized articular eminence has large volume, it 
is a contraindication for performing eminoplasty or 
eminectomy (8). Bone height reduction operations 
of the articular eminence may lead to complication 
in the presence of large PATs (15). Surgeons who are 
planning to do TMJ surgery must be aware of the 
details of PAT (19). During the surgery, surgeons must 
be careful while using bone ablating instruments to 
avoid penetration through the PAT (3,4,6,20). In the 
studies, they pointed out that dehiscence of the 
glenoid fossa or pneumatizations exposed during 
eminectomies resulted as herniation of soft tissue 
contents can serve as risks for cranial sepsis, middle 
ear infections and mastoid effusion (4,19). 
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Figure 1. Age distribution of pneumatized articular eminence 
of the temporal bone patients by decade
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Conclusion

In this study, PATs were found more common in 
the third decade of life with a 3.9% prevalence, and 
more in females. Therefore, due to the fragile nature 
of PAT, surgeons who are planning to carry out TMJ 
surgery should be extra cautious when dealing with 
PAT especially in female patients within the third 
decade of life.
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