
JPDA Vol. 34 No. 01 Jan-Mar 2025  

B 

 

The Dimorphism Regarding the Trabecular Pattern of 

Maxillary and Mandibular Bone in the Population of KPK- 

A Cross-sectional Study 

Nida Murad1 BDS, FCPS, MPhil 

Asmat ullah2 BDS, FCPS 

Muhammad Naeem3 BDS, MPhil 

Neelofar Nausheen4 BDS, MPhil 

Asmat Begum5 BDS 

 

 

INTRODUCTION 

 
one is classified as dense (compact) or trabecular 

(cancellous/bone marrow). The sandwich design 

gives the bone a high degree of stiffness while 

reducing weight.1 Trabecular bone has a tenfold bigger total 

surface area than composite bone. Trabecular bone 

predominates in the spine, skull, and maxilla, whereas cortical 

bone dominates in the long bone and mandible.1,2,3 Maxillary 

and mandibular bones are the major bones of the face.1 Both 

of these bones, along with the palatine bone, define the 

boundaries of the oral cavity and house the teeth for occlusion 

and masticatory function.1,4 

The Mandible is the face's largest and strongest bone, 

forming the lower jaw.1,3 It sits directly beneath the maxillary 

bone.19 It is the masticatory unit's moveable bone that absorbs 

force.1 It has a distinct morphologic and histological profile, 

with large cortical plates and a coarse trabecular network 

  that gives it a huge appearance.4,5 These features are intended 
to withstand the stresses of mastication.2 
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The main bone of the mid-face is known as the "maxilla".1 

It takes the central position on the face and supports the 

viscerocranium.1,2 It plays an important part in facial 

architecture, both functionally and aesthetically. It is the 

second biggest bone in the face. It forms the upper jaw.4,5 

It separates the nasal cavity from the oral cavity and houses 

the largest antrum, the Maxillary sinus/antrum of Highmore.6 
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It is a force distribution unit attached to the base of the 

neurocranium.7,8 It differs from the mandible, which has a 

thin cortical plate and a fine trabecular network.4 

Apart from anatomical variation regarding the trabecular 

pattern in these two facial bones, sexual dimorphism also 

significantly impacts trabecular structure.7 Males have 

significantly more robust femoral diaphysis of the thigh and 

leg than females. Males also showed plate-like trabecular 

patterns than females.8,9 

Although the maxillary and mandibular regions are rich in 

trabecular structure, still terms like trabecular volume, 

trabecular pattern, or trabecular bone density were always 

described in long bone, calcaneus or metatarsal bone, vertebral 

body etc. using CBCT, or Micro Ct scans.9 The trabecular 

pattern in facial bone is still not properly addressed among 

both genders. 

Cone-beam CT (CBCT) is commonly used in clinical 

dentistry to assess bone geometry and density because of its 

benefits over 2D and other 3D imaging methods.10,11 On the 

other hand, CBCT is affordable for our region's patients to 

assess the parameters for bone quality, density and trabecular 

microstructure.10 

The objective of this study was to take the utility of a 

three-dimensional CBCT view and determine the trabecular 

pattern/type using Brescia and Bajoria12 classification in two 

Facial bones (posterior Maxillary and mandibular region) 

among both genders in different age groups. 

The study's rationale was to discuss and understand the 

importance of sexual dimorphism in trabecular pattern, shape 

and the type and help the under and post-graduate students 

to identify the variation radio graphically under normal and 

pathological conditions while using CBCT. 

 

METHODOLOGY 

 
This cross-sectional comparative study was conducted 

for one year (Jan 2022-Jan2023) at the radiology Department 

of Sardar Begum Dental College and Khyber College of 

Dentistry. Planmeca Romexi CBCT Viewer is a full-featured 

desktop application for viewing two- and three-dimensional 

Planmeca Dicom files. For every patient, CBCT images with 

FOV (Field of View) of 10x13cm for posterior maxillary 

and mandibular bone were saved as DICOM files. (Digital 

imaging and communication in medicine standard). The 

measurements were recorded twice by an independent 

observer and expert maxillofacial Surgeon to ensure the 

reliability of the measurements. Data was obtained 

retrospectively and prospectively. Written informed consent 

was taken independently from every included subject. The 

non-probability sampling technique was chosen. The sample 

size calculated was 415 subjects with a 95% Confidence 

interval (1-/2) 1.96, a margin of error of 5% and an 

anticipated population proportion with Mean/SD of 

0.97±0.416mm.13 The age limit of 18-85 years/both genders, 

seeking elective and non-elective dental care, good general 

health, completely healed extraction wound and without the 

bone defects in the mandible and maxillary arches, no history 

of growth defects, pathology or surgery, facial asymmetry 

were inclusion criteria. Pregnant and lactating mothers due 

to radiation hazards, according to the Consensus Guidelines 

of the European Academy of the Dental and Maxillofacial 

Radiology.1-6 Periodontal defects, pathological conditions 

like cysts/tumors and posterior metal fillings, precious and 

metal alloys that can produce streaks and artefacts were 

excluded from this study. After fulfilling the inclusion criteria, 

a specially designed performa was used to record all details. 

Categorical variables like gender, quality of bone in the 

maxillary and mandibular region (trabecular pattern using 

the Brescia and Bajoria trabecular bone classification system12 

as Type A, Type B, Type C and the shape of the trabecula 

as, thick plate type and thin rod type. The SPSS (version 

20.0IBM.SPSS) was used to analyse numerical and 

categorically entered data. The frequency/percentages along 

with descriptive statistics were calculated for all variables. 

The Chi-square test was used to determine the significant 

difference (P value 0.05) in the trabecular parameters among 

both genders with different age groups. Data was further 

elaborated via tables and graphs. 

RESULTS 

 

The mean age group recorded was 48.95±17.11 years. 

The male-to-female ratio was 1.5: 1. 

The mandible's trabecular pattern was predominantly 

Type A, with a thick trabecular pattern (n=223, 54.9%), 

followed by Type B/mixed (n=186, 44.5%). The maxilla's 

trabecular pattern was predominantly Type C/fine (n=240, 

57.4%), with Type B/mixed (n=174, 41.6%). Table 1 

Table 1: Trabecular pattern/shape of the trabeculae 
in the Mandible and Maxilla 

 

The maxillae of females (132, 31.65%) and males (108, 

25.89%) exhibited type C patterns. However, both genders 

did carry a statistically significant connection with the 

trabecular pattern in the maxilla. In the mandible, men (142, 

34.05%) had the type A pattern of trabecular interconnectivity, 
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followed by the type B/Mixed pattern (n=118, 28.29%) 

compared to females with the Type C pattern. Table 1 

The statistical relationship was found to be substantial 

for both genders. Figures 1 

Figure 1: The Shape and Type of trabecula in both genders 

 

 
Table 2: Frequency Distribution for the trabecular pattern 

and Shape of the trabecula in the Mandible and Maxilla 

between both the Genders 
 

Note: Level of Significance P Value < 0.05 

 

The maxillary trabecula was predominantly rod-shaped 

(n = 331, 79.2%).In contrast, the morphology of the 

mandibular trabecula was the plate type (n=271, 66.4%), 

followed by the rod type (n=146, 34.9%). Table 1 

The morphology of the rod-type trabecula in the maxillary 

region of female and male individuals was determined to be 

44.84% (n=187 patients) and 34.53% (144 patients), 

respectively, with a statistically significant difference. Table 

II 

Male individuals (n=161, 38.60%) had more plate-type 

trabecula in the mandibular area compared to female subjects 

(n=108, 25.89%) (P=0.05). Figure I 

 

DISCUSSION 

 

The density of the maxilla and mandible justifies the 

biomechanical and biochemical difference between the two 

facial bones among both genders.13,14 According to Beek et 

al,15 the architectural makeup of the mandible is with 

thick/dense cortical bone with coarse/plate type trabecula, 

which acts as a force absorption unit. On the other hand, the 

maxilla has a thin cortical bone with fine trabeculae acting 

as a force distribution unit. The findings of Eriden,16 

Sukhun,17Malo18 and Almasoudi13 were by the above findings. 

Dessel and his colleagues,19 considered the interpretation 

of trabecular organization is often more complex, due to 

heterogeneity in individual trabecular configuration and 

multiple pathologies can alter the network. Well-structured 

trabecular bone had more trabecular thickness, with high 

interconnectivity and plate-like pattern of the trabecula. The 

present study revealed the posterior mandible with a dense 

trabecular with the plate type pattern. In contrast, the maxilla 

had a fine rod-type trabecular pattern. 

Jonasson et al,20 showed that mandibular trabeculation 

correspondingly alters with age. Men and women subjects, 

after the age of 50 years displayed sparse trabeculation. 

Wowren21 also evidenced that cortical porosity in the 

mandibles increases with age, but it seems to be independent 

of gender. The findings in this study correlate well with the 

above study. 

Although Wowren,21 claimed that trabecular changes 

were age-dependent and not sex-dependent, Choel et al,22 

denied these findings, as they found a significant difference 

(P<0.002) in the trabecular pattern between the males and 

females. Males had more plate type and high connectivity 

for the trabecula, unlike females with more sparse patterns 

and low connectivity of the trabecula in the facial bones. 

Kavitha23 and their colleagues used the panoramic view to 

determine the gender difference in the cortical and trabecular 

components in the mandible. In their study, the male had 

stronger plate-type trabecular and cortical components when 

compared to the female. Similar results were generated from 

the present study while using the 3D-CBCT. 
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