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ABSTRACT

BACKGROUND AND OBJECTIVES : The detection of air cavities, known as

pneumatizations, around the temporomandibular joint (TMJ) region is critical because they

represent locations of little resistance and enable the spread of many diseases. Pathologies

such as inflammation, tumours, or fractures might enter the joint and complicate TMJ surgery.

The objective is to assess the pneumatization in the temporal bone in normal and

Temporomandibular joint disorder and to comparatively evaluate the presence of

pneumatization in both the groups.

AIMS OF THE STUDY:

 To Comparatively evaluate the presence of pneumatized articular eminence in normal

asymptomatic patients with Temporomandibular Joint Disorder patients.

 To assess the types and location of pneumatization in the normal asymptomatic

patients and Temporomandibular Joint Disorder

 To assess any relation between Pneumatization and Temporomandibular Joint

disorder

METHODOLOGY

CBCT based study was undertaken to evaluate the presence of pneumatization in TMD and

normal patients with sample size of 100 subjects. Study Group consisting of patients

reporting with signs and symptoms of TMJ pain and Control group consisting of patients but

who had undergone third molar Disimpaction, surgical procedures, Orthognathic surgeries or

any sinus surgeries. Patients were scanned with CBCT KODAK 9000 3D CBCT

device( Care stream Health Inc.,Rochester,NY).
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Pneumatization were assessed on CBCT images and were classified as unilocular

multilocular ,unilateral, bilateral in Articular eminence . pneumatization was also assessed in

temporal region ,zygomaticotemporal suture ,accessory air cells, roof of glenoid fossa.

Results were analysed by chi-square test

Results : TMD groups had more pneumatized air cells comparatively . There was significant

association with these air cells and temporomandibular joint disorder.

CONCLUSION :

This study examined the prevalence of pneumatization in the temporal bone in

asymptomatic and TMD patients.. Pneumatized articular eminence was more in TMD

patients. Since these air cells are weak and possess little resistance. Bearing this in mind, the

following study will aid the dental surgeons in diagnosing and preventing complications

during procedures in and around the temporal area.
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INTRODUCTION
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INTRODUCTION

TMJ ANATOMY

The temporomandibular joint (TMJ) is a complex area of the maxillofacial skeleton made up

of the temporal bone and mandible, a specific thick fibrous structure called the articular disc,

several ligaments and muscles connected to it, and permitting complex movements on the

articular surfaces.1It consists of the temporal bone's mandibular fossa, articular eminence, and

condyle head. 2Articular disc: resists pressure because it is made of avascular, dense fibrous

connective tissue that is not innervated.2

Retro discal tissue: is a region of loose connective tissue that is heavily vascularized and

innervated is known as the bilaminar zone.3The temporomandibular joint's inner surface is

coated by the synovial membrane and joint capsule. The area created by these two structures

is referred to as the synovial cavity, and it is lubricated and less frictional between bony

components by synovial fluid.4Collagen fibres abound in the connective tissue that makes up

the TMJ ligaments. Act passively by limiting mobility and providing structures with

protection.4The masseter, medial and lateral pterygoid, and temporal muscles are TMJ

muscles.4 that help in mastication.

FIG 1 Hacking C, Temporomandibular joint anatomy (internal) (Gray's anatomy). Case study, Radiopaedia.org

(Accessed on 09 Feb 2023)

TEMPORAL BONE
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Embryologically the joint development can be subdivided into development of temporal

surfaces and condyle with ramus development. Development of Temporal surfaces is marked

by histodifferentiation of “glenoid blastema” which later connects to temporalis and masseter

muscles on the anterior and dorsal of blastema A squamosal bone's ossification centre was

seen by the 32 mm C-R stage, and by the 50 mm C-R stage, before the condyle had

differentiated, a glenoidal fossa with the lower joint cavity elements was visible. The

differentiation kept moving forward, whenever the higher temporal joint elements met the

lower condylar elements at an equal height, this happened at the 72 mm C-R stage. The disk

was a composite derivative of both blastemas; the greater anterior portion originated in the

condylar blastema and the smaller posterior portion originated in the glenoid blastema. Up to

the 72 mm C-R stage, no tendinous connection between the primordial quadrate-meckelian

joint had occurred.

The Temporal Bone Embryology

Temporal bone production is the consequence of the fusion and growth of four bones: the

squamous, petrous, tympanic, and styloid bones. These bones work together to form the final

temporal bone.

As a component of the skull, temporal bone formation is essential to the process of skull

development. The human skull is made up of three parts

1. The cartilaginous neurocranium, also known as the chondrocranium, is a component of the

skull created by endochondral ossification; it makes up the bulk of the skull base (ethmoid

bone and as well as parts of the occipital, temporal, and sphenoid bones). Endochondral

ossification occurs in a cartilaginous anlage; chondroblasts hypertrophy and eventually
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transform into osteoblasts, which build the bone matrix. The corresponding region is

“ossification center.”

2.The membrane neurocranium, also known as the neuroskull, is the vault of the skull created

by intramembranous ossification (frontal, parietal portions of the temporal, occipital, and

sphenoid bones). In the absence of a cartilaginous matrix, intramembranous ossification

occurs when a cluster of mesenchymal cells in a membranous structure gives birth to

osteoblasts.

3.The neurocranium, also known as the neuroskull, is a portion of the skull that is hanging

from the branchial arches. It contains the face bones.

These three skull components actively contribute to the creation of the temporal bone in the

following ways:

The deep component of the petrous bone is derived from the cartilaginous neurocranium,

whereas the more superficial parts are derived from the membranous neurocranium. The

membrane neurocranium gives rise to the squamous bone, while the visceral skull gives rise

to the tympanic bone. The temporal bones are divided into five sections: tympanic, squamous,

mastoid, petrous, and styloid.

The largest portion is the squamous component, a flat-shaped portion that is the superior-

most part of the temporal bone (Fig. II). The squamous component is responsible for the

formation of the lateral wall of the middle cranial fossa, the roof of the external auditory

canal (EAC), and the glenoid fossa of the temporomandibular joint. The zygomatic process,

which articulates with the zygomatic bone, projects from the anteroinferior aspect of the

squamous section.5
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FIG II Knipe H, Hacking C, Carpenter G, et al. Petrous part of temporal bone. Reference article, Radiopaedia.org (Accessed

on 17 Feb 2023)
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TEMPOROMANDIBULAR DISORDERS

The temporomandibular disorders (TMD) can be defined as a change in the structures of the

masticatory systems, where TMJ is not physiologically balanced than its ability for tolerance,

adaptability and remodelling. Regional discomfort in the face and preauricular region,

restrictions in jaw mobility, and sounds from the TMJs during jaw movement are among its

most prevalent symptoms. The most prevalent forms of TMD are those that are pain-related

(such as myalgia, headaches linked to TMD, and arthralgia) and TMJ problems (primarily

disc displacements and degenerative diseases)7

The incidence of female to male patient ratio is 4:1, additionally TMD symptoms are less

likely to resolve for women than for men.

TMD reported in individuals between the ages of 20 and 40 and approximately 33% of the

population has at least one TMD symptom and 3.6 – 7% of the population has TMD with

sufficient severity to cause patients to seek treatment.8

TMD is influenced by local factors like maligned dentition, periodontium, and systemic

factors like genetic variations, abnormal metabolic and nutritional variations

TMD can also be due to musculoskeletal, neurological, vascular abnormalities, and/or

neoplastic, inflammatory or infectious origin. The orofacial region is not considered as a

primary TMD belonging even though secondary musculoskeletal pain may be present.9

The clinical assessment included detailed questionnaires providing information on the

patient’s health status, psychosocial dysfunction and onset, and duration and characteristics

of pain as well as clinical examination assessing the presence and location of pain, the

presence of joint sounds, and measurement of the range of mandibular motion.10

Subsequently, a multicenter study showed that, the RDCTMD criteria is considered as most

reliable and accepted criteria in the research field to examine the TMD patients.11,12
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The International Research Diagnostic Criteria for Temporomandibular

Disorders states a recent classification, which is as follows. (15)
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Radiographic examination and imaging are critical in the diagnosis and therapy of

temporomandibular joint (TMJ) problems. Several techniques have been used for the

examination of the TMJ, including Conventional tomography, Magnetic Resonance Imaging

(MRI), Arthrography, Computed Tomography (CT), and recently Cone Beam Computed

Tomography (CBCT).14,15

Computed tomography (CT) provides optimal imaging of the osseous components of the

TMJ with 87.5% to 96% accuracy in detecting degenerative arthritis,9unfortunately, most of

the traditional CT scanners are large and expensive systems designed for full-body imaging

and not readily available to the dentistry.13

Cone-beam computed tomography (CBCT) scanners are based on volumetric tomography, a

principle that uses in a 2-dimensional detector and a 3- dimensional x-ray beam. This

configuration helps in the rotation of the gantry to generate a scan covering the entire region

of interest, inherently reducing time for volumetric data acquisition.14 CBCT is a reliable new

imaging modality for the examination of the osseous components of the TMJ with a major

advantage of lower radiation dose compared to the conventional CT is proven.15

CBCT is an important imaging tool for detecting degenerative changes in the osseous

components of the TMJ. In moderate or severe osteoarthritis, osseous changes in the

morphology of the condyle and altered thickness of mandibular fossa can be detect.16

The progression and severity of osseous changes in the condylar head and mandible. More

importantly the pneumatization of articular eminence can be preoperatively assessed before

any TMD surgeries. There are two types of indications for TMJ surgery: relative and absolute.

The absolute includes conditions such as malignancies, growth anomalies, and TMJ ankylosis.

A direct approach to the surgical operation is required for patients with moderate to severe

dysfunction who have internal derangement accompanied with a lack of response to therapy,

such as repeated dislocation of the TMJ coupled with substantial displacement of the articular
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disc. Eminectomies are not recommended when there is radiological evidence of

pneumatization to prevent any risk of infection and intracranial hematoma18
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PNEUMATIZATION

Pneumatization is the process by which the developing bone is infiltrated by epithelium

resulting in epithelial -lined air cell tracts within bone. Each species have different patterns of

pneumatization. Gorillas and chimpanzees show the most extensive pneumatization of

temporal bone and over hominid evolution the extent of pneumatized areas has decreased,

such that the pneumatization in temporal bone is limited to mastoid process, perilabrythine

and petrous apex. There are various factors that are known to influence the extent and nature

of pneumatisation like genetics, environment, nutrition, and diseases.19

Reduced temporal pneumatization is evident in craniofacial disorder, Down Syndrome, Pierre

-Robbin syndrome, whereas increased pneumatisation is seen in cystic fibrosis19

The temporal bones are pneumatic bones comprising air cells. Air cells are series of

communicating cavities present within the bone which are lined by mucous membrane 20

. The progression of full adult pneumatization can be classified into three stages: infantile

(from birth to 2 years); transitional (from 2 to 5 years); and adult [1 4, 1 5]. (fig. 1). Air cells

emerge in the infancy period and are ea noticeable by 2 years. During the transitional stage,

the squamomastoid expands gradually, with air cells migrating to the periphery.

Pneumatization ceases after the adult stage has been reached.

WITMER HYPOTHESIS states that the idea of pneumatization provides a mechanism to

increase the second moment of area and decrease the wall thickness of bone, thus providing

the least mass solution for bony structures that are both sufficiently stiff and strong in

bending. Biomechanical necessity may influence and limit Pneumatisation, Thereby

Patterning Pneumatized Spaces19
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A number of studies have explained the possible influence on the size and organization of

these spaces. In the above given hypothesis suggests that non-random morphology of

pneumatized spaces demonstrates the constant interactions of epithelium and bony material

within pneumatized spaces during Ontogeny. Specifically, the size and shape of the

pneumatized spaces reflect the inherent tendency of the epithelium to expand balanced by the

necessity for biomechanically sound skull. The presence of non-random bony struts in

pneumatized spaces, especially in regions subject to biomechanical necessity may influence

and limit pneumatization, thereby patterning pneumatized spaces.

The primary region of pneumatization of temporal bone consist of the middle ear,

squamostoid, perilybyrithine, petrous apex and accessory. The accessory region includes the

squamous, zygomaticooccipital and the styloid..21 There are different locations of these

pneumatized air cells in the temporal bone as seen in (fig III.)

fig III
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Pneumatized articular eminence is also known as zygomatic air cell defects (ZACDS) of

temporal bones are the air cells in the zygomatic process and articular eminence of the

temporal bone that is similar to air cells in the mastoid process and ethmoid bone2.

Nomenclature

Tyndall and Matteson, two researchers, created the term Zygomatic Air Cell Defect in

1987. The same researchers developed the term Pneumatized Articular Eminence (PAE ) in

1985.2,4 ZACDs are also known as Pneumatized Articular Eminence and Pneumatized

Articular Tubercle in the literature.5

A classification of Zygomatic Air Cell Defect (PAE) was proposed by Tyndall and Matteson

in the year 1985, based on the radiographic appearance as given below (fig IV)

1. Unilocular type

2. Multilocular type

3. Trabecular type.

ZACDS / PAE can occur unilaterally or bilaterally, where it can be seen in one side or both

the sides.
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fig IV

D.A. Tyndall, S.R. Matteson, Radiographic appearance and population distribution of the pneumatized articular eminence of

the temporal bone, Journal of Oral and Maxillofacial Surgery

The unilocular variant shows as a well-defined radiolucency, but the multilocular variation

has multiple tiny cavities inside and around it. It is similar to mastoid air cells. The trabecular

variation is a multilocular variant entity with many internal bone striations.22
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In 1934 Tremble reported the distribution of air cells, whose interest was the examination of

the anatomic basis for the spread of infection within the temporal bone. The anatomical

relationship of pneumatised articular eminence to mastoid air cells is interesting. Possibly

pneumatized articular eminence can be viewed of as an extension of mastoid air cells,

analogous to paranasal sinus extensions. These pneumatised articular eminences may make

the temporal component of the TMJ more porous. Furthermore, in some cases, the roof of the

glenoid fossa is extensively weakened by pneumatisation.23The presence of PAE may be a

contraindication for surgical intervention and they represent minimal resistance and thus

facilitate the spread of various pathologic process into TMJ such as tumours, inflammation or,

fractures. The prevalence of these air cells suggested that most of the chief complaints were

of TMJ problems in previous studies. Interestingly high prevalence is seen in symptomatic

TMD Patients.24Therefore, this study is done to evaluate pneumatization occurring in

asymptomatic patients and TMD cases and to find out the possible reason for the high

prevalence of zygomatic air cell defects in TMD patients.

Since the prevalence of these air cells is more in TMD patients, thus considering this, the

study is to comparatively evaluate the presence of these cells in normal and TMD patients. To

find out any possible reason for the high prevalence of Pneumatized articular eminence PAE

in TMD cases.

Comprehensive preoperative imaging prior to eminectomies and eminoplasty will benefit the

patient. Keeping in mind that these represent sites of minimal resistance, hence assessing this

pneumatisation can be helpful in case of pneumatisation along with tumours, infection or

fractures which are complicating factors during TMJ surgery.
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The following study will assist dental surgeons in determining whether pneumatization is

present in the articular eminence of the temporal bone to avoid complications during or after

surgery.

As a result, the study's final result should make it easier to evaluate the pneumatization of the

temporal bone before TMD procedures and to avoid potentially dangerous complications.
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ObjeCTIves Of The sTUDy

.
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Aims and Objectives of the Study

 To Comparatively evaluate the presence of pneumatized articular eminence in normal

asymptomatic patients with Temporomandibular Joint Disorder patients.

 To assess the types and location of pneumatization in the normal asymptomatic

patients and Temporomandibular Joint Disorder

 To assess any relation between Pneumatization and Temporomandibular Joint

disorder.
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Review of literature

1) A study was done by Tyndall et al in 1985, to determine the radiographic appearance of

pneumatized articular eminence in OPG .Out of 1061 patient samples who had admitted

to the clinics at the University of North Carolina School of dentistry were examined for

the presence of zygomatic air cell defects. Out of which 28 patients were having a

prevalence of 2.6%. The mean age of the patients was 32.5 years; there was no sex

predilection and four patients showed this defect was seen on both the sides. Two

radiographic types of PAT were identified as unilocular and multilocular. Panoramic

radiography appears to be a useful way for displaying the articular eminence for PAT

identification. Because of the relatively regular incidence of PAT and the rising number

of Temporomandibular joint surgeries. The doctor must be able to see this deficiency in

order to plan surgical manipulation of the Articular eminence.

2) A study was done by Carter et al in 1999 to determine the prevalence and characteristics

of zygomatic air cell defect (ZACD) among a general dental clinic population.

Panoramic radiographs from 2734 dental clinic outpatients were investigated for the

existence of ZACD. ZACD was characterized as a non expansile, nondestructive cyst-like

radiolucency in the temporal bone's zygomatic process that looks like mastoid air cells

but does not ZACD was found in 40 patients (1.5%) with a mean age of 49.6 (s.d. 18.0)

years. Twenty cases (50%) each occurred in males and females. A meta-analysis of three

major case series involving 4579 individuals identified 76 occurrences of ZACD (1.7%

prevalence) occurring between the ages of 15 and 83. Thirty-four (44.7%) were males,

while 42 (55.3%) were females. 17 individuals (22.4%) had bilateral ZACD.

3) Park et al in 2002 conducted a study to determine the prevalence, radiographic

appearance, and characteristics of patients with zygomatic air cell defects, and to give
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recommendations concerning radiographic evaluation and surgery. Out of 1400 patients,

ZACD was found in 31 cases with a prevalence of 2.2%. 24 cases of ZACD was seen

unilateral, seven cases found was bilateral. Twenty six of the defects were unilocular,

while twelve of the defects were multilocular.ZACD showed a strong male predilection,

22 of 31 subjects were male and 9 were female. The Patient with ZACD had a mean age

of 27.5. The chief complaint of patients with ZACD was TMJ problems, orthodontic

evaluation, tooth fracture, trauma, third molar extraction, routine dental radiographs,

caries, pain, and swelling( in descending order)

4) In a study conducted by Gupta et al in 2013 conducted a study for prevalence,

radiographic appearance, and characteristics of ZACDs in Symptomatic

Temporomandibular patients. The study comprised of evaluation panoramic radiographs

of 70 Temporomandibular joint disorder patients in the age range of 18 -30 selected based

on Research Diagnostic Criteria (RDC/TMD). The radiographs were examined for the

prevalence, variations, and features of ZACDs. .χ2 analysis was used to compare groups.

ZACDs were found in 21 of 70 TMD patients, for a 30% overall prevalence analysis.

ZACDs were identified in 21 TMD subjects out of 70, giving an overall prevalence of

30 %. Out of 21 ZACDs, nine were in males (42.8 %) and 12 were in females

(52.38 %).ZACDs were unilateral in ten TMD patients (47.61 %) and were bilateral in 11

patients (52.38 %). This study revealed a demonstrable prevalence rate of ZACD (30%)

in diagnosed TMD patients which is comparably higher than all the previous studies. This

was attributed to the fact that all the previous studies were carried out on the general

population with or without TMDs.
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5) A retrospective analysis was conducted by O Miloglu et al on 514 patients at the

Department of Oral and Maxillofacial Radiology at Ataturk University, Turkey, utilising

sagittal and coronal CBCT images. Age and gender were recorded for all patients and, for

the cases of PAT, laterality and types were also recorded. The x2 test was used. The

results showed that 41 (8.0%) of the 514 patients had PAT, with 25 (61.0%) being female

and 16 (39.0%) being male. The patients with PAT ranged in age from 15 to 62 years

(mean 30.6 11.4). 31 (75.6%) of the 41 individuals had unilateral PAT, whereas 10

(24.4%) had bilateral PAT. PATs were unilocular in 17 (41.5%) cases and multilocular in

24 (58.5%) cases. It is probable that PAT is a more prevalent ailment than is often

assumed. Panoramic radiographs should be combined with CBCT in the differential

diagnosis of suspected cases or in situations when surgical therapy is indicated.

6) Farzaneh Mosavat et al determined the prevalence and characteristics of PAT and PRGF

in the Iranian population. A cross-sectional study, convenience sampling was used to

select participants. A retrospective evaluation of CBCT radiographs of 239 patients was

undertaken . Prevalence, location, age, and gender of patients with PAT and PRGF were

determined. SPSS 18.0 was used for statistical analysis. Results found was of the 239

patients, 51 (21.3%) presented with PAT and 14 (5.9%) with PRGF The PAT patients had

an average age of 47.92 14.39 years. PAT and PRGF were reported to be unilateral in 35

(68.6%) and 8 (57.1%) individuals, respectively. PAT was found in 51% of females and

49% of men. Surgeons planning TMJ intervention should evaluate radiographic imaging

preoperatively to prevent intraoperative complicatication.
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7) Bhalchim et al studied the prevalence and patterns of pneumatized articular tubercle (PAT)

retrospectively using two different imaging modalities, i.e., digital panoramic radiography

and cone-beam computed tomography (CBCT).Total 3000 panoramic radiographs of

1291 females and 1709 men, as well as CBCT scans of 200 patients, 62 females and 138

males, were evaluated retrospectively and radiographic characteristics were explored.

investigated for radiographic features of pneumatized articular tubercle. Prevalence found

by using panoramic radiography is 1.96% and by using CBCT is 12.5%.This research

scrutinizes the prevalence of pneumatized articular tubercle and establishes the

prevalence of the same among the studied population, using panoramic radiography and

CBCT.

8) K Orhan et al. assessed the prevalence and features of pneumatized articular tubercule

(PAT) or eminence in a group of orthodontic patients and looked at any relationships

between various orthodontic malocclusions and different forms of pneumatized articular

eminence. Pre-treatment panoramic radiographs from the files of 1405 kids and teenagers

(459 males and 946 girls) with diverse malocclusions were assessed retroactively. Only

when there was clear evidence of pneumatization of the articular eminence or when the

defect was seen as a well-defined unilocular radiolucency or multilocular radiolucency in

the articular eminence posterior to the zygomaticotemporal suture, was PAT diagnosed on

radiography. PAT was categorised as unilateral or bilateral, unilocular or multilocular. In

contrast to studies of the general population, individuals with orthodontic malocclusions

had a rather high proportion of pneumatized articular eminence (3.42%). In order to

minimise intra-operative reconstruction and difficulties after temporomandibular joint

surgery, understanding these structures is useful for the interpretation of cephalometric

and panoramic radiographs.
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9) Gülay Altan et al assess the prevalence of pneumatization of the articular eminence and

glenoid fossa (PAT and PGF, respectively) (CBCT study). A Retrospective analysis of

the glenoid fossa and articular eminence of 1000 individuals (511 girls and 489 men)

representing 2000 regions of interest (age, gender, laterality, and type of pneumatization)

was done. Patients' median ages were 39.66 for women and 39.79 for men. The

investigation used appropriate CBCT picture archives from individuals who were 16

years of age and older. IBM SPSS 20 was used to analyse the data, and Chi square tests

were used to compare two categorical variables statistically. It was noticed that 14.7% of

the patients were found to have PAT, and 47.1% to have PGF. There was no discernible

difference in PAT and PGF prevalence by age, age range, or gender (p > 0.5). Prior to

surgery, it is crucial to assess the pneumatic cells in the glenoid fossa and articular

eminence. Additionally, it was discovered that CBCT is more efficient than plain film at

spotting pneumatization.

10)A case report by Kulikowski et al describes the discovery during eminectomy of a 19-

year-old man's unilateral pneumatized temporal bone eminence with history of pain and

dislocation since 2 years .Utilizing the excised piece of the eminence as a free autologous

graft allowed for successful obturation of the defect. Normal joint function was obtained

as a result of the surgery.

11) Lgüy et al assessed the prevalence of pneumatization of the articular eminence (PAT)

and roof of the glenoid fossa (PRGF) (CBCT study). 222 TMJs in 111 patients images
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were assessed. At the articular eminence and roof of the glenoid fossa, pneumatization

was seen. All patients' ages and genders were documented, as well as the (unilocular or

multilocular) and laterality of pneumatization. The research group's average age was

48.86±18.31 . PAT was present in 73 individuals (65.8%), while PRGF was found in 13

patients (11.7%). Of the patients, 42 (37.2%) had bilateral PAT, whereas only 3 (2.7%)

had bilateral PRGF. PAT was more prevalent among females (73.6%) than males.

12) A study done by O. Miloglu et al. to assessed the prevalence and features of

pneumatized articular eminence (PAE) in dental patients with regard to age, sex, and type

of skeletal abnormality. At the Department of Oral and Maxillofacial Radiology, a

retrospective research was conducted using sagittal and coronal CBCT images of 603

orthodontic patients between the ages of 6 and 24. (Erzurum, Turkey). All patients' age,

gender, skeletal abnormality, and orientation were documented, and in cases of PAE,

were specified. Statistics were analysed using the chi-squared test. 39 orthodontic patients

were discovered to have 64 PAEs, which represents a prevalence of 6.47%. No

differences in sex (p = 0.153), age (before and after puberty, p = 0.389).

13) Leila Khojastepour et al study was to assess the prevalence and characteristics of the

glenoid fossa and articular eminence pneumatization and to classify the pattern of

pneumatization using CBCT images. The incidence and features of pneumatized articular

eminence were determined using CBCT images from 327 individuals (654 temporal bones).

On the left and right sides, gender, age, laterality, kind, and degree of pneumatization were

https://link.springer.com/article/10.1007/s12663-017-1033-8
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observed. Chi-square test was used to evaluate the relationship between pneumatized articular

tubercle and gender, grade and type.PAT was identified in 251 (76.7%) patients of whom 139

(55.4%) were male and 112 (44.6%) were female with a mean age of 30.31 ± 10.32 years.

Bilateral PAT occurred in 175 (69.7%) patients. Three hundred and ninety-six percent (93%)

of the regions were multilocular, whereas thirty percent (7%) were unilocular. 228 (34.8%) of

the 654 regions had grade 0, 299 (45.7%) had grade 1, 92 (14.1%) had grade 2, and 35 (5.4%)

had grade 3. There was no statistically significant relationship discovered between the

prevalence of pneumatization, gender, type, or grade. The current study emphasises the need

of assessing PAT prior to TMJ surgery. CBCT gives trustworthy and accurate information for

determining the features, precise extent of pneumatization, and connection to nearby

structures. The preoperative temporal bone CBCT is an important component of the

assessment of PAT in patients who are candidates for TMJ surgery.

14) Abbas Shokri et al study was performed to determine the prevalence and characteristics

of pneumatized articular tubercle or eminence among a defined group of Iranian people.

Digital panoramic radiographs of 1694 patients from the Department of Oral and

Maxillofacial Radiology at Hamadan Dental School in Iran were assessed retrospectively.

Eventually, 1563 radiographs were chosen based on inclusion criteria. Subsequently, using a

MEDLINE search of the literature, a review of ten significant case series was conducted. Chi-

squared test was used to analyse the differences in variables such as age, gender, laterality,

and locularity in our case series. The average age of samples was 32.6±7.63 years.

Pneumatized articular tubercle was found in 98 cases, representing a prevalence of 6.2% with

a mean age of 22.8±7.9 and a range of 8 to 60 years. Sixty-four (65.3%) of the pneumatized

articular tubercles were unilateral, with 30 on the right side and 34 on the left. Bilateral



39

lesions were discovered in 34 (34.7%) of the individuals. The pneumatized articular tubercles

were unilocular in 52 (53.06%) cases and multilocular in 46 (46.94%) cases. The results

showed no statistically significant differences regarding age (p=0.454), gender (p=0.634),

laterality (p=0.252), or locularity (p=0.807) among the samples. The prevalence of

pneumatized articular tubercle (6.2%) in Iranian patients was greater than in all eight case

studies that employed the same detection approach as the current investigation of panoramic

radiography.

15) Cone beam computed tomography (CBCT) based study by D B S Ladeira et al to

ascertain the prevalence and features of pneumatization of the glenoid fossa and articular

eminence. In order to identify pneumatization in the articular eminence (PAT) and roof of the

glenoid fossa, CBCT pictures of 658 individuals (1316 joints) were examined (PGF). All

patients' ages and genders were documented, along with the laterality and type (unilocular or

multilocular) of pneumatization in situations where it occurred. Statistics showed a

correlation between its occurrence and gender, age, and laterality. PAT and PGF were both

present in 21.3% and 38.3% of the people, respectively. The temporomandibular joint had a

PAT prevalence of 15.5% and a PGF prevalence of 30.2%. 54.3% of PAT instances were

unilateral, 45.7% were bilateral, and 3.4% were unilateral.
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METHODOLOGY

SOURCE OF DATA:

In this Retrospective study conducted from patients visiting the Department of Oral Medicine

and Radiology at SDM College of Dental Sciences, Dharwad, Karnataka. 50 Patients formed

the sample size of study group who visited the department for seeking treatment of TMD and

50 patients formed control group who were advised for CBCT for other surgeries in orofacial

region.

COLLECTION OF DATA:

Before commencement of study, the protocol was reviewed and ethical clearance was

obtained from ethical committee of the Institutional Review Board SDMCDS

IEC.No.2021/P/OM/64. A signed informed consent was obtained from the subjects who

participated in the study. The cross-sectional comparative CBCT study between 50 TMD

(100 joints) and 50 Asymptomatic patients (100 joints). The present study comprised of two

groups that are the Study Group consisting of patients reporting to the Department of Oral

Medicine and Radiology with signs and symptoms of TMJ pain and Control group consisting

of asymptomatic TMJ patients but who underwent upper third molar disimpaction,

orthodontic related surgical procedures, and sinus surgeries.

 INCLUSION CRITERIA

 Symptomatic Temporomandibular Joint Dysfunction patients with a history of

 Joint pain

 Clicking and crepitation
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 Lockjaw

 Limited mouth opening

 Age group -18 to 60

 EXCLUSION CRITERIA

 History of maxillofacial fracture, TMD Surgeries, Patient who has undergone

mastoid surgery or temporal surgery.

 The patient who are not willing to participate in the research

 Cases in which the zygomatic arch will not be adequately seen for

technical or anatomical reasons

EXAMINATION PROCEDURE:

All the patients with the history of TMJ pain were selected based on diagnostic criteria for

Temporomandibular joint (RDC/TMD) criteria.

Patients were scanned with CBCT KODAK 9000 3D CBCT device (Care stream Health Inc.,

Rochester, NY)

The scanned radiographs were assessed by two observers and evaluated for the following -

1. The degree of air cell pneumatisation was assessed as per study reported by Tyndall3.

Pneumatised articular eminence where it is classified as

a. Unilocular

b. Multilocular

c. Trabecular variant
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2.The presence

of pneumatization was also analysed unilaterally or bilaterally in pneumatized articular emin

ence.

Pneumatization was also assessed as per location:

a. Roof of Glenoid fossa

b. Temporal bone

c. Zygomatico temporal suture,

d. Accessory air cells

3.These cells were evaluated by its presence or absence. The pneumatized bone can be

differentiated from non-pneumatized bone where boundary is evident between pneumatized

and non-pneumatized bone and this boundary is often thickened.

On one of the axial views, the long axis of the examined condyle was traced, and the software

generated lateral and frontal cross-sectional reconstructions perpendicular and parallel to the

long axis of the condyle, respectively. The thickness of the image slices of 1 mm and the

distance between slices of 1 mm for both lateral and frontal reconstructions were taken. Then

the images were reviewed on a digital imaging workstation. The images were examined

concurrently by two investigators (one professor and one postgraduate dentomaxillofacial

radiologist
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SAMPLE SIZE ESTIMATION :

a. Patients visiting the Department of Oral Medicine and Radiology at SDM

College of Dental Sciences.

b. The sample size was estimated based on estimation of prevalence of the

following:

Group 1 : Proportion of patients with Pneumatisation amongst TMD patients :

25 %

Group 2 : Proportion of patients with Pneumatisation amongst general

population : 5 %

The values assumed based on prior research papers ( Gupta et al and Park et al

studies)

Sample size estimation was done using G. Power sample size estimation software

(ver 3.1.9.2) as follows:

z tests - Proportions: Difference between two independent proportions

Analysis: A priori: Compute required sample size

Input: Tail(s) = Two

Proportion p2 = 0.25

Proportion p1 = 0.05

α err prob = 0.05
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Power (1-β err prob) = 0.80

Allocation ratio N2/N1 = 1

Output: Critical z = 1.95

Sample size group 1 = 49

Sample size group 2 = 49

Total sample size = 98

Actual power = 0.80

Final minimum sample size is 100 (50 TMD patients and 50 control).

Formula for sample size estimation:

Descriptive statistics: Percentage of participants with and without pneumatistion, pattern of

pneumatization and the location wise percentages will be calculated.

Statistical tests used for data analysis :

Inferential statistics: Comparison between control and TMD patients for proportion of

pneumatisation will be done by Chi-square test. Comparison of proportion of pneumatization
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between, different locations, ages and patterns will also be done by Chi-square test. When the

chi-square assumptions are violated, Fisher’s exact test will be employed.

P-value of less than 0.05 will be considered as statistically significant
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COLOUR PLATE 1

Pneumatization of articular eminence (unilocular )
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COLOUR PLATE 2

Pneumatization of articular eminence ( multilocular )
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COLOUR PLATE 3

Pneumatization of articular eminence (multilocular)
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COLOUR PLATE 4

Pneumatization of glenoid fossa on left TMJ

Pneumatization of glenoid fossa on Right TMJ
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COLOUR PLATE 5

Pneumatization in Temporal Bone
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ResUlTs
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RESULTS

The sample included in this study consisted of a CBCT images of 100 patients and 200

regions (articular eminence, roof of glenoid fossa, etc) who visited the department of Oral

Medicine and Radiology, SDM College of Dental Sciences and Hospital, Dharwad for

treatment for Temporomandibular Joint Disorder and other surgeries requiring scans of

orofacial region. In this present study the mean age of Non TMD and Symptomatic TMD

patients was 31.58 and 30.99 respectively. (Table 1 and Graph 1). Male patients accounted

for 52 percent in control group and 40 percent in study group. whereas female patients

accounted for 48 percent in control group and 60 percent in study group. (Table 2 and

Graph 2) which is statistically not significant.

Table1: Comparison of Non-TMD group and TMD group with age
groups

Age groups Non-TMD % TMD % Total

<=20yrs 3 6.00 6 12.00 9

21-30yrs 23 46.00 25 50.00 48

31-40yrs 20 40.00 11 22.00 31

>=41yrs 4 8.00 8 16.00 12

Total 50 100.00 50 100.00 100

Mean age 31.58 30.99 31.29

SD age 7.83 11.59 9.87

Chi-square=5.0300, p=0.1700
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Figure1: Comparison of Non-TMD group and TMD group with age groups

In this present study the mean age of Non TMD and Symptomatic TMD patients was 31.58

and 30.99 respectively
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Table 2 : Comparison of Non-TMD group and TMD group with gender

Gender Non-TMD % TMD % Total

Male 26 52.00 20 40.00 46

Female 24 48.00 30 60.00 54

Total 50 100.00 50 100.00 100

Chi-square=1.4490, p=0.2290

Figure:2 Comparison of Non-TMD group and TMD group with gender

In the study group, 50 patients 30 (60%) were females and 20 (40%) were males. Whereas in

Non TMD group 24 (48%) were females and 26 (52%) were males
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Table 3: Comparison of Non-TMD group and TMD group with
Pneumatized Articular Eminence

Articular
Eminence

Non-TMD TMD

N % N %

Yes 6 12 28 56

No 44 91.00 22 36.00

Total 50 100.00 50 100.00

Chi-square=65.2570,
p=0.0001*

*p<0.05

Figure 3: Comparison of Non-TMD group and TMD group with status of Articular
Eminence

Out of 50 patients, 28 (56%) had pneumatized articular eminence in the TMD group and 6 (12%)

had pneumatized articular eminence in the non-TMD group, which is statistically significant.

(Figure 3 in Table 3)
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Table 4 : Prevalence of PAE with laterality in TMD group *p<0.05
Uni/bilateral Articular eminence Percentage P value

Present % P 0.0001 *

Unilateral 12 42.85

bilateral 16 57.14%

Figure 4: Prevalence of pneumatized Articular Eminence based on laterality:

Pneumatized articular eminence was found in twenty-eight cases. In this study, twelve patients

had a prevalence of PAE (42.8%) unilaterally, whereas 18 patients had a prevalence of (57.14%)

bilaterally, which is statistically significant.
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Table 5 :Prevalence of pneumatized articular eminence based on types :

Uni/bilateral Articular eminence Percentage P value

Present % P 0.0001 *

Unilocular 18 42.85

multilocular 12 57.14%

Figure 5: Prevalence of pneumatized Articular Eminence based on

types

In our study , the prevalence of pneumatized articular eminence was determined to be 18 (42.85%)

with unilocular appearance and 12 (57.14%) individuals with multilocular appearance. This

result was statistically significant.
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Table 6: Comparison of Non-TMD group and TMD group with prevalence of pneumatization

in Temporal bone

Temporal bone Non-TMD TMD Total

No % No % No %

Yes 35 35.00 53 53.00 88 44.00

No 65 65.00 47 47.00 112 56.00

Total 100 100.00 100 100.00 200 100.00

Chi-square=6.5750, p=0.0100*

*p<0.05

Figure 6: Comparison of Non-TMD group and TMD group with prevalence of

pneumatization in Temporal bone

The present study included total 100 patients and 200 regions of interest, that will include

pneumatization in temporal bone, roof of glenoid fossa, zygomaticotemporal suture and

accessory air cells. Where pneumatization as per location in temporal bone in Non TMD and

symptomatic TMD patients is 35 percent and 53 percent respectively.(Table 6 Figure6)
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Table 7: Comparison of Non-TMD group and TMD group with status of Roof of glenoid

Roof of glenoid Non-TMD TMD Total

No % No % No %

Yes 9 9.00 58 58.00 67 33.50

No 91 91.00 42 42.00 133 66.50

Total 100 100.00 100 100.00 200 100.00

Chi-square=53.8880, p=0.0001*

*p<0.05

Figure 7: Comparison of Non-TMD group and TMD group with prevalence of
pneumatization in Roof of glenoid

The prevalence of pneumatization in the roof of TMJ fossa was 58% in TMD patients whereas in

Non TMD group it was around 9 % as per the location. Table 7 and Figure 7 .

P
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Table 8: Comparison of Non-TMD group and TMD group regarding

pneumatization as per location in Zygomaticoemporal Suture

Zygomaticotemporal suture Non-TMD TMD Total

No % No % No %

Yes 0 0.00 4 4.00 4 2.00

No 100 100.00 96 96.00 196 98.00

Total 100 100.00 100 100.00 200 100.00

Chi-square=4.0820, p=0.0430*

*p<0.05

Figure 8: Comparison of Non-TMD group and TMD group regarding

pneumatization as per location in Zygomaticotemporalsuture

The prevalence of pneumatization as per location in zygomaticotemporal suture in Non TMD

patients and symptomatic TMD patients is 0 percent and 4 percent respectively Table 6 and

Figure6
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Table 9

Comparison of Non-TMD group and TMD with Pneumatization as accessory air
cells

Accessory air cells Non-TMD TMD Total

No % No % No %

Yes 0 0.00 4 4.00 4 2.00

No 100 100.00 96 96.00 196 98.00

Total 100 100.00 100 100.00 200 100.00

Chi-square=4.0820, p=0.0430*

*p<0.05

Figure:9 Comparison of Non-TMD group and TMD group regarding
pneumatization as accessory air cells

The prevalence of pneumatization as accessory air cells in Non TMD patients and symptomatic
TMD patients is 0 percent and 4 percent respectively Table 9 and Figure 9
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DIsCUssION
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Discussion

The diagnosis of pneumatization of the articular eminence (PAE)and TMJ fossa is critical

since it is a defect that allows numerous disease processes to proliferate owing to insufficient

resistance, PAE should also be considered a complicating factor in situations when the

articular eminence must be surgically manipulated 18 The identification of these structures

prior to surgical intervention may aid in the avoidance of problems. Understanding the

spreading pattern and differential diagnosis of disease entities found in this area is aided by

radio anatomical understanding of the structures Laderia et al. notably emphasised the need

of being aware of this anatomical anomaly, which is likely to occur in the glenoid fossa as

well as the articular eminence. It is also worth noting that if a pneumatization is seen in this

location, radiolucent bone lesions should be considered. Air cells have been identified as a

significant contributor and route in the suppuration of a variety of clinical diseases. Mastoid

process and ear tumours may spread into Temporomandibular Joint. The presence of air in

the TMJ has been linked to acute temporal bone fracture, and surgical treatments involving

the temporal bone impacted by pneumatization is contraindicated . Perforation can occur

during any TMJ surgery in individuals with PAE due to firm dissection or vigorous flap

retraction. Certain TMJ dysfunction needs fossa-eminence prosthetics to correct the

pathology's consequences. Perforation may develop due to the screws when they are put

between the condyle and the skull base. Therefore, CBCT must be performed to determine

the presence of pneumatization before TMJ surgery.
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The diagnosis and treatment of edentulism have come a long way. Dentists are now

employing implants to restore dental structure and function. If several teeth must be replaced

and if the available bone in the maxillary area is insufficient, the implants are inserted in the

zygomatic bone. With this therapeutic approach in mind, the maxillofacial radiologist must

detect and describe the different anatomical differences that occur in this area. In situations

with PAE, zygomatic implants are not recommended. As a result, anytime a zygomatic

implant is proposed in the current population, the existence of pneumatization should always

be considered while planning surgical therapy.

There have only been a few studies on PAE published in the literature. The prevalence of this

phenomenon has been reported to be between 1.0% to high as 65.8%.

All of the current studies were on panoramic radiographs. As many patients receive

panoramic radiographs as part of regular examinations, using these to screen for PAT is a

quick and convenient option. Yet, traditional panoramic radiographs have a number of issues

that are inherent superimposition of nearby structures and a large focus zone. For the

evaluation of bony structures and air gaps in the base of the skull, high-resolution CT/CBCT

is thought to be the best technique.

CBCT has greater diagnostic precision in assessing temporal air spaces than panoramic

radiography. Since CBCT provides clear images of the air cells in the temporal bone area and

enables precise anatomical localisation, it was chosen for this investigation. For imaging the

TMJ, CBCT has also shown better outcomes. Although the air cells at the

temporomandibular joint (TMJ) may be seen on panoramic radiographs, a less superficially

placed area, such as the medial section of the articular eminence, may only be visible on CT.

As a result, CBCT images were employed to assure great accuracy in this PAE prevalence

analysis. The use of CBCT, which offers additional information, increase the PAE percentage.
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CBCT pictures are an accurate and dependable way to determine the type, size, and location

of pneumatization as well as how they relate to surrounding tissues. In order to make a

reliable diagnosis, this is particularly essential before a surgical intervention is planned in this

area.25

The objective of our study was to comparatively evaluate the presence of pneumatized

articular eminence in normal asymptomatic patients with Temporomandibular Joint disorders

patients.

In the present study, the mean age of patients with pneumatized articular eminence was

31.58 and 30.99 in asymptomatic and TMD patients respectively, which is similar to that

found by Tyndall and Matteson’s study where the mean age found was 32.5. Below age of 18

and children were excluded from the study, which is consistent with previous works 4.5.17,19

There was no statistically significant difference between age group and presence of PAE

consistent with previous study by IIguy et al 19

In this study, a correlation was found between gender and the percentage of pneumatization,

with females (60%) being more predisposed than males (40%) in TMD group. The Result

was similar to studies done by Pandey et al 27 and IIguy et al 25 In asymptomatic patients Non

TMD, the percentage of pneumatization in males were more (52 %) than females (48%).

Pneumatization in articular eminence:

In the present study, the prevalence of PAE on CBCT in TMD group of patients was 56% and

12% in asymptomatic Non TMD patients. The prevalence was similar to study by IIguy et al

with the prevalence of 65.8% which was also a CBCT based study. Gupta et al also reported

pneumatization of articular eminence on symptomatic TMD patients were identified in 21

TMD subjects out of 70 which had prevalence of 30 % 28.
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Previous studies by Park et al reported the prevalence of pneumatized articular eminence was

more in patients with Temporomandibular Joint disorder. Out of 31 cases with presence of

pneumatized articular eminence 10 presented with TMJ pain.29 Study reported by Verma et al

who stated in the limitations that there was increased finding of pneumatization of articular

eminence and in glenoid fossa was the inclusion of the patients who had some TMD

complaints and had been advised for CBCT scans30. In the present study, our results suggest

that the relative increase in pneumatization of articular eminence is seen in patients with

Temporomandibular Joint Disorder (56%) than the Asymptomatic Non TMD patients (12%)

Hence it was observed that TMD patients had more prevalence of pneumatized articular

eminence than asymptomatic patients.

Pneumatization was observed for its presence in Laterality:

Previous studies have shown that the unilateral to bilateral ratio of pneumatized articular

eminence was 2.5:1 in cases of PAE.

In the present study, bilateral cases (57.14%) were higher than unilateral ones (42.85%). It is

statistically significant result. This result was similar with the study by IIguy et al where

bilateral cases were (37.8%) and unilateral was 27.9% cases.25

Pneumatization based on radiographic types:

In the terms of the types of pneumatization of PAE, the present study determined unilocular

prevalence of 35,7% and Multilocular type in TMD patients of 42.85%. In this study the

prevalence of pneumatization in articular eminence with regard to the types, the incidence

was more of multilocular than unilocular types. Most investigations identified a nearly equal

distribution of unilocular and multilocular kinds of pneumatization (5, 8, 9, 10, 14, 15), with the

exception of Orhan et al31. (15) and Laderia et al. (2), who reported a larger prevalence of the
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multilocular (75% and 98.7%, respectively). The present study reports an increase in

multilocular type 42.85% in TMD group.26

Pneumatization as per location

Prevalence of pneumatization in Roof of glenoid fossa (PRGF):

Previous investigations conducted by Laderia et al. and Groell et al. found the prevalence of

PRGF to be 38.3% and 51%, respectively. In the present study the prevalence is 58%, which

is similar to the study by Groell et al.32

Pneumatization in roof of glenoid fossa also represents area with less resistance and could

make it easier for spread of infection. Some of the functional consequences of temporal

pneumatization include resonance, skull mass reduction, air reservoir action, acoustic

dissipation, and protection from external assault. During a traumatic event, pneumatic cells in

the temporal bone can absorb the majority of the impact force. The pneumatization may

provide a survival benefit serving to protect surrounding vital organs, such as the cochlea,

vestibule, facial nerves, and carotid artery

Pneumatization as per location in temporal bone (TBP)

In the present study, 53% of TMD patients had temporal bone pneumatization as compared to

35 percent in Non TMD patients. Tae Kyu Kang et al findings indicate that the degree of TBP

showed a significant association with functional deficits from injury to structures within

temporal bone. But the results also supported the hypothesis that TBP acts as a shock

absorber to protect surrounding vital structures in trauma.

REINHARD et al looked at the relationship between PAE and the degree of pneumatization

of the other temporal bone areas33. It was reported that , the existence of PAE the degree of
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pneumatization in the rest of the temporal bone is significantly higher. In the present study

we found 53% pneumatization in TMD patients having an overall prevalence of PAE of

56% .The prevalence of pneumatization as per location in zygomaticotemporal suture in Non

TMD patients and symptomatic TMD patients is 0 percent and 4 percent respectively The

prevalence of pneumatization as accessory air cells in Non TMD patients and symptomatic

TMD patients is 0 percent and 4 percent respectively . In the present study, the prevalence of

pneumatization was more in other regions of Temporal bone in TMD group.

The present objective of the study was to comparatively evaluate the presence of pneumatization

in articular eminence in Non TMD and TMD patients .The present study reported higher

prevalence of PAE in TMD patients .Further studies should be carried out to identify any possible

relation with higher prevalence of PAE in TMD patients. As these PAE are contraindicated in

surgical procedures. Evaluating these air cells becomes crucial by dentomaxillofacial radiologist

prior to any TMJ surgeries or any surgeries in and around Temporomandibular Joint. Possible

reason for increase pneumatization in Temporomandibular Joint could be increased bite forces

that may be acting as a compensatory mechanism by patterning pneumatized spaces as Withmer

also stated Biomechanical necessity may influence or limit pneumatization.
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CONCLUSION

This study examined the prevalence of pneumatization in the temporal bone in asymptomatic

and TMD patients. The prevalence of pneumatized articular eminence was more in TMD

patients than Non TMD patients. In the present study types and location was evaluated, where

prevalence of pneumatized articular eminence was more bilaterally and also incidence of

multilocular variants was higher than unilocular variants. Interestingly the pneumatization

prevalence was more in TMD patients than Non TMD group . Bearing this in mind, the

following study will aid the Oral Radiologist in diagnosing and preventing complications

during procedures in and around the temporal area. Reporting of these variants by Oral

Radiologist becomes crucial especially before surgical intervention in this area is planned in

order to establish an accurate diagnosis.

As a result, the study's final findings might make it simpler to assess temporal bone

pneumatization before to TMD operations and avoid potentially severe problems. Further

studies should be carried out for more clearer picture of these air cells in TMD patients and

their etiopathogenesis in the causation of Temporomandibular Joint disorder.
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SUMMARY

This Retrospective study conducted from patients visiting the Department of Oral Medicine

and Radiology at SDM College of Dental Sciences, Dharwad, Karnataka. 50 Patients formed

the sample size of study group who visited the department for seeking treatment of TMD and

50 patients formed control group who were advised for CBCT for other surgeries in orofacial

region. (Non TMD patients)

All the patients with the history of TMJ pain were selected based on diagnostic criteria for

Temporomandibular joint (RDC/TMD) criteria.

Patients were scanned with CBCT KODAK 9000 3D CBCT device (Care stream Health Inc.,

Rochester, NY). The CBCT scans were examined concurrently by two observers and

evaluated for the pneumatization and its types in Temporal Bone as reported Tyndall and

Matteson.

In the present study, we comparatively evaluated the Pneumatization in Articular Eminence

of Temporal Bone in asymptomatic and Temporomandibular Joint Disorder patients. We also

analysed different types and location of pneumatization in both the groups.

Interestingly, there was relevant increase in pneumatization in Temporomandibular Joint

Disorder patients than in Non TMD patients. Prior studies reported existence of

pneumatization of articular eminence more in Temporomandibular Joint Disorder patients

In the present study we found that the pneumatization in articular eminence was present

unilaterally and bilaterally .The types of Pneumatization was also reported with more

prevalence of multilocular variants than the unilocular variants.
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The pneumatized articular eminence and pneumatized glenoid fossa have minimal resistance

and can perforate during surgeries leading to cranial hematoma. So, these are contraindicated

in surgical procedures. Evaluating these air cells becomes crucial by Oral Radiologist prior to any

TMJ surgeries or any surgeries in and around Temporomandibular Joint. Possible reason for

increase pneumatization in Temporomandibular Joint could be increased bite forces that may be

acting as a compensatory mechanism by patterning pneumatized spaces as Witmer hypothesis

also stated Biomechanical necessity may influence or limit pneumatization.
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