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Abstract 

Background. The anatomical structure of third molars, particularly upper wisdom teeth, is highly 

variable and influenced by genetic, ethnic, and environmental factors. Understanding these 

variations is critical for clinical disciplines such as oral surgery, prosthodontics, and orthodontics, 

where third molars often present challenges due to their unpredictable morphology and eruption 

patterns. Despite global research on third molar anatomy, region-specific data remain limited, 

especially in populations such as Azerbaijan. Given the unique genetic and anthropological 

background of the Azerbaijani population, this study provides valuable baseline data on the 

morphological characteristics of upper third molars. The findings not only contribute to the regional 

dental literature but also support more accurate diagnosis, treatment planning, and surgical 

intervention in dental practice within the local population. Objective: This study investigates the 

anatomical characteristics of the crowns and roots of extracted maxillary third molars (upper wisdom 

teeth) in the Azerbaijani male population. Methods: A total of 183 upper third molars extracted from 

male patients at the Dental Clinic of Azerbaijan Medical University were analyzed. Each tooth 

underwent visual and morphometric examination to determine the number of cusps, crown shape 

from the occlusal perspective, presence of unilateral or bilateral extraction, malposition, and 

anatomical symmetry in bilaterally extracted teeth. Results: The most prevalent cusp pattern was the 

four-cusp configuration, observed in 48.63% ± 3.69 of the samples. Triangular-shaped crowns were 

the most common occlusal form, accounting for 43.17% ± 3.66 of the teeth. Of the total, 164 teeth 

belonged to 82 patients with bilateral extractions, with nearly equal distribution between the left 

(49.18% ± 3.70) and right (50.82% ± 3.70) sides. Anatomical symmetry between right and left third 

molars was identified in 65.85% ± 3.51 of these paired cases. Conclusion: Upper third molars in 

Azerbaijani males exhibit substantial morphological variation, consistent with global trends. The 

triangular crown shape with four cusps was the most common configuration, and while bilateral 

anatomical symmetry was frequently observed, it was not universal. 

Keywords: wisdom teeth; upper third molar; crown morphology; cusp pattern; Azerbaijani 

population; dental anatomy; malposition 

 

Introduction 

Understanding dental anatomy is essential not only for the successful implementation of various 

clinical procedures but also for advancing anthropological, forensic, and evolutionary research. 

Among all dental groups, molars—particularly the third molars—stand out due to their complex and 

highly variable morphology. Third molars, commonly known as wisdom teeth, are the last to develop 

and erupt in the human dentition, and their anatomy often reflects broader patterns of craniofacial 

evolution and genetic diversity. Their variability makes them both a challenge and an opportunity in 

multiple disciplines, ranging from oral surgery and orthodontics to forensic odontology [1–3]. 
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A review of the literature on dental anatomy reveals that the morphological variations in teeth, 

particularly molars, are influenced by multiple factors, including racial characteristics, craniofacial 

structure, and population-specific traits. Among all tooth groups, molars—especially third molars or 

wisdom teeth—exhibit the highest degree of anatomical variation. Upper third molars, commonly 

known as “upper wisdom teeth,” display considerable diversity in both shape and size [4–6]. 

This variation is particularly pronounced in the maxillary third molars, which can differ 

significantly in terms of root number, root curvature, crown morphology, and eruption pattern. 

Several studies have shown that the degree of morphological asymmetry in third molars is higher 

than in any other tooth type, often resulting in challenges for both extraction and prosthetic 

rehabilitation [7–9]. Additionally, the absence or agenesis of these teeth is not uncommon and can 

have both genetic and environmental causes [10–12]. 

According to existing research, the majority of upper wisdom teeth possess three or four cusps 

on their occlusal (chewing) surfaces. In dental literature, the first upper molars are often referred to 

as “key teeth” due to their relatively consistent morphology, while the second and third molars are 

noted for their variability [13–15]. 

In clinical contexts, this variability has practical implications. For example, maxillary third 

molars may sometimes resemble first or second molars in morphology, but in many cases, they are 

underdeveloped or show dysplastic features [16,17]. Such irregularities can complicate endodontic 

access, prosthodontic planning, or surgical extraction. Moreover, the development of third molars is 

often used as a biological marker for estimating age in forensic cases, due to their late eruption pattern 

[18,19]. 

Statistical and clinical data indicate that, under normal conditions, wisdom teeth typically erupt 

between the ages of 17 and 25 [20]. However, the anatomical features of these teeth may differ not 

only among different populations but also between the right and left sides of the same individual 

[21–23]. 

This bilateral asymmetry, observed in both root morphology and crown dimensions, may reflect 

developmental disturbances or localized environmental factors such as space availability in the 

dental arch [24]. Furthermore, eruption timing and morphology can be influenced by systemic health 

conditions, hormonal factors, and even nutritional status during adolescence [25,26]. 

Various studies have examined the anatomical structure of wisdom teeth across diverse 

populations. These anatomical insights are not only valuable for clinical practices such as restoration 

and prosthetic treatment but also provide useful information for forensic investigations and 

anthropological studies [27–29]. For example, in cases of loss of the first and second upper molars, 

understanding the morphology of the upper third molars becomes crucial for prosthodontic planning 

[30,31]. 

The prevalence of congenitally missing wisdom teeth ranges from 20% to 40%, depending on 

the population group [32]. A study conducted at the Department of Maxillofacial Surgery and 

Orthopedics at the University of Eppendorf in Hamburg explored the association between 

supernumerary dysplastic wisdom teeth and neurofibromatosis type 1. Panoramic radiographs of 

179 patients were analyzed, including 21 individuals diagnosed with neurofibromatosis. Among 

these, 15 exhibited dysplastic supernumerary wisdom teeth in the maxilla, one in the mandible, and 

one in both jaws—a total of 17 patients. This frequency was notably higher compared to the control 

group, and the phenomenon was more prevalent in the maxilla [33]. 

Such findings emphasize the importance of considering systemic and genetic disorders in dental 

evaluations, as anomalies in third molar development can be indicative of broader syndromic 

conditions. These associations highlight the diagnostic value of maxillary third molar morphology 

beyond routine dental practice [34–36]. 

In conclusion, the anatomical characteristics of upper third molars play a significant role in 

clinical dentistry and beyond. Their high degree of variability, susceptibility to impaction, and 

correlation with systemic conditions necessitate continued research across different demographic 
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groups. Understanding these traits in specific populations, such as males, can further refine treatment 

planning and contribute valuable data to both clinical and academic domains [37–40]. 

The primary objective of this study is to investigate the anatomical characteristics of the crowns 

of 183 upper wisdom teeth extracted from male individuals within the Azerbaijani population. 

Materials and Methods 

To fulfill the study’s objectives, anatomical observations and measurements were conducted on 

183 upper wisdom teeth extracted from male patients at the Dental Clinic of Azerbaijan Medical 

University. These extractions were performed for various clinical reasons. 

The study evaluated the following parameters: 

• The number of cusps on each tooth 

• The geometric shape of the crown as observed from the occlusal surface 

• Whether the teeth were extracted individually or as pairs 

• The presence of malposition 

• Anatomical symmetry between right and left teeth in cases of bilateral extraction 

Immediately after extraction, the teeth were immersed in OROCID-MULTISEPT® Plus solution 

for disinfection and maintained in the solution for two days. They were then rinsed under running 

water and subjected to thermal sterilization using an autoclave at 134 °C in sealed sterilization 

pouches (Figure 1). 

 

Figure 1. Autoclaved maxillary thid molars. 

Following complete sterilization, detailed anatomical measurements and visual assessments 

were conducted. Data were recorded and processed using Microsoft Excel, and statistical analysis 

was performed using Statistica 7.0 software. 

Results and Discussion 

An analysis of the occlusal surface cusps of upper wisdom teeth extracted from male individuals 

revealed notable anatomical variations. No single-cusped teeth were identified among the specimens. 

However, two-cusped teeth were observed in 6 cases, representing 3.28 ± 1.32% of the total (n=183). 

The most frequently encountered variation was the three-cusp form, found in 89 teeth, accounting 

for 48.63 ± 3.69%. This was followed by the four-cusp variation, present in 73 teeth (39.89 ± 3.62%). 

Additionally, 15 teeth exhibited five or more cusps, comprising 8.20 ± 2.03% of the total sample (Table 

1). 
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These findings align with prior morphological studies in diverse populations, which commonly 

reported tricuspid and tetracuspid forms as the most prevalent. However, variations in cusp number 

are influenced by racial, ethnic, and hereditary factors. Notably, some studies have reported upper 

third molars with six or more cusps [5,6]. 

For instance, a morphological study in Romania involving 110 patients found that 33.64% of 

upper third molars had three cusps, 32.72% had four cusps, and 4.54% had five cusps [7]. A similar 

study conducted in Peshawar, Pakistan, analyzed 100 pairs of upper third molars. In that population, 

the right upper molars exhibited three cusps in 44% of cases, four cusps in 37%, five cusps in 17%, 

and six or more cusps in 2%. For the left upper molars, the respective proportions were 43%, 41%, 

15%, and 1% [8]. These findings suggest the presence of asymmetry between the right and left 

maxillary third molars within individuals, a phenomenon also observed in our study and illustrated 

in Table 3. 

In Bosnia and Herzegovina, a study of 174 retained third molars (61 maxillary, 113 mandibular) 

revealed further variation. Among the 61 upper molars, 10 (16.39%) had three cusps, 26 (42.62%) had 

four, 17 (27.87%) had five, 6 (9.84%) had six, and 2 (3.28%) had seven cusps [9]. 

Table 1. Number of Cusps on the Occlusal Surface of Upper Third Molars (n = 183). 

Cusp Count Number of Teeth Percentage (%) ± SD 

Single cusp 0 0 

2 cusps 6 3.28 ± 1.32 

3 cusps 89 48.63 ± 3.69 

4 cusps 73 39.89 ± 3.62 

5 or more cusps 15 8.20 ± 2.03 

In the subsequent phase of the study, the occlusal outline shapes of the crowns were assessed. 

An oval-shaped occlusal outline was observed in 14 teeth (7.65 ± 1.96%). Of these, 4 were bicuspid 

(28.57 ± 3.34%), 3 were pentacuspid (21.42 ± 3.03%), and 7 were quadcuspid (50.0 ± 3.70%) (Figure 2). 

 

Figure 2. Maxillary thid molar with multiple cusps. 
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The triangular occlusal outline was the most prevalent, seen in 79 teeth (43.17 ± 3.66%), all of 

which corresponded to the tricuspid variation. Triangular crown morphology was more frequent 

than other shapes in our study. 

Other studies have documented various occlusal shapes of upper third molars. One 

investigation reported parallelepiped forms in 59.09% of cases, triangular prism shapes in 19.09%, 

cube shapes in 9.0%, truncated pyramids in 5.45%, cylindrical forms in 4.55%, and globular shapes in 

2.73% [7]. Another study detailed occlusal outlines as rectangular (28.18%), parallelogram (24.55%), 

triangular (17.27%), trapezoidal (15.45%), square (9.09%), and circular (5.45%) [7]. Furthermore, in a 

separate analysis of maxillary third molar crowns, the occlusal shapes were classified as triangular 

(36.07%), rhomboid (31.15%), oval (11.47%), circular (6.55%), trapezoidal (9.84%), square (3.28%), and 

rectangular (1.64%) [9,10]. 

These results collectively underscore the significant morphological variability of upper third 

molars, influenced by both individual genetic factors and population-based differences, making 

them a compelling focus of anthropological and clinical dental research. 

Morphological Variations in the Occlusal Crown Contours of Upper Third 

Molars 

During the examination of 183 extracted upper wisdom teeth, the occlusal crown contour was 

classified into distinct geometric categories. Square-shaped contours were identified in 60 specimens, 

accounting for 32.79 ± 3.47% of all cases. Among these, the majority—57 teeth (95.0 ± 1.61%)—were 

quadricuspid, while 3 teeth (5.0 ± 1.61%) exhibited five or more cusps. 

A rhomboid occlusal crown shape was observed in 15 teeth, comprising 8.20 ± 2.03% of the 

sample. Within this group, 9 teeth (60.0 ± 3.62%) had four cusps, and 6 teeth (40.0 ± 3.62%) had three 

cusps. 

Pentagonal-shaped crowns were found in 10 teeth (5.46 ± 1.68%). Of these, 8 teeth (80.0%) 

presented with five cusps, and 2 teeth (20.0%) with three cusps. 

Irregular crown shapes were noted in 5 teeth (2.73 ± 1.21%). Among these, 2 teeth (40.0%) were 

bicuspid, 2 (40.0%) tricuspid, and 1 (20.0%) pentacuspid. 

Table 2. Distribution of Upper Wisdom Teeth by Occlusal Crown Contour Shape (n = 183). 

Occlusal Crown 

Contour 

Cuspal Configuration Count Percentage ± SE 

Oval 4 bicuspid, 3 pentacuspid, 7 

quadricuspid 

14 7.65 ± 1.96% (28.57% / 21.43% 

/ 50.00%) 

Triangular 79 tricuspid 79 43.17 ± 3.66% 

Square 57 quadricuspid, 3 ≥5 cusps 60 32.79 ± 3.47% (95.00% / 5.00%) 

Rhomboid 9 quadricuspid, 6 tricuspid 15 8.20 ± 2.03% (60.00% / 40.00%) 

Pentagonal 8 pentacuspid, 2 tricuspid 10 5.46 ± 1.68% (80.00% / 20.00%) 

Irregular 2 bicuspid, 1 pentacuspid, 2 

tricuspid 

5 2.73 ± 1.21% (40.00% / 20.00% 

/ 40.00%) 

Anatomical Symmetry and Positional Characteristics of Upper Wisdom Teeth 

In the subsequent phase of the study, the anatomical identity and side-specific characteristics of 

the upper third molars were assessed. A total of 164 teeth formed 82 matched pairs extracted from 

both the right and left maxilla of individual patients. The remaining 19 teeth were unpaired—8 from 

the left and 11 from the right—resulting in a total sample drawn from 101 patients. 
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Among all teeth examined, 90 (49.18 ± 3.70%) originated from the left maxilla and 93 (50.82 ± 

3.70%) from the right. In terms of alignment, 23 of the 82 pairs (28.05 ± 3.32%) demonstrated 

unilateral malposition, while 59 pairs (71.95 ± 3.32%) exhibited bilateral malposition. 

To assess bilateral anatomical symmetry, right and left third molars from the same individual 

were compared. In 54 of 82 pairs (65.85 ± 3.51%), the teeth were anatomically identical, whereas 28 

pairs (34.15 ± 3.51%) demonstrated asymmetry. 

Table 3. Side Distribution, Positional Deviations, and Bilateral Identity of Upper Wisdom Teeth (n = 183). 

Characteristic Count Percentage ± SE 

Left-side teeth (paired + unpaired) 82 + 8 = 90 49.18 ± 3.70% 

Right-side teeth (paired + unpaired) 82 + 11 = 93 50.82 ± 3.70% 

Among 82 paired sets (n = 164): 
  

– Unilateral malposition 23 pairs 28.05 ± 3.32% 

– Bilateral malposition 59 pairs 71.95 ± 3.32% 

– Anatomical identity of left and right molars 54 pairs 65.85 ± 3.51% 

– Non-identical morphology in paired teeth 28 pairs 34.15 ± 3.51% 

Of the total number of teeth examined, 90 were obtained from the left side and 93 from the right 

side, accounting for 49.18 ± 3.70% and 50.82 ± 3.70%, respectively. Unilateral malposition was 

observed in 23 pairs of teeth, while bilateral malposition was recorded in 59 pairs, representing 28.05 

± 3.32% and 71.95 ± 3.32% of the total 82 pairs examined. At this stage of the study, anatomical identity 

between the right and left upper wisdom teeth was evaluated in 82 patients who had both upper 

wisdom teeth extracted. Anatomical identity was found in 54 pairs (65.85 ± 3.51%), whereas 28 pairs 

(34.15 ± 3.51%) showed non-identical right and left teeth (Figure 3). 

 

Figure 3. Anatomical identity between left and right maxillary molars. 

Conclusions 

The study revealed a wide variety in the crown anatomy of upper wisdom teeth among male 

representatives of the Azerbaijani population, consistent with observations in other populations. The 

three-cuspid variation predominated among the anatomical variants. Regarding the occlusal surface, 

the triangular contour was the most common. A slightly higher number of right upper wisdom teeth 
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were extracted compared to left. Cases of bilateral malposition were significantly more frequent than 

unilateral. Despite this, a high degree of anatomical identity between the right and left upper wisdom 

teeth was observed. 
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