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ABSTRACT

Background: Mandibular fractures, particularly those involving the condyle and coronoid processes, are common
in facial trauma. While the status of mandibular third molars has been linked to fracture susceptibility, its role in
condylar and coronoid fractures remains unclear. This study aimed to assess the prevalence of mandibular third
molar status in patients with condyle and coronoid fractures and explore any potential associations. Methods: A
retrospective analysis was conducted at Tagore Dental College and Hospital, Chennai, from January 2019 to July
2024. Sixty-two patients with condylar fractures (59 patients), coronoid fractures (2 patients), and combined
condylar and coronoid fractures (1 patient) were included. Data on demographic details, fracture site, and third
molar status were collected from their clinical records and Orthopantomographs (OPG). The mandibular third
molars were categorized as completely erupted, partially erupted, impacted, or missing. Impacted molars were
further classified using Pell and Gregory and Winter’s classifications. Results: The majority of patients with
condylar fractures had completely erupted third molars (49.9%), followed by partially erupted (16.1%), vertically
impacted (14.5%), mesioangular impacted (3.2%), and missing (11.3%) molars. Coronoid fractures were less
associated with third molars, with one case each of completely erupted and vertically impacted molars. The most
common positional classification for impacted molars in condyle fractures was Pell and Gregory Class I, Position
A. Coronoid fractures were primarily associated with Class I, Position B.
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INTRODUCTION
Mandible the strongest bone of face, plays a critical role
in facial aesthetics, mastication and speech. Due to its

mandibular function. The condylar fractures are about
45% and coronoid fractures are about 2%.5!

prominence, special mobility, and location, the mandible
is common target for injury, any fractures in this region
can significantly affect a patient's quality of life.l! The
mandibular fractures accounts for 40-65% of facial
fractures.”y Among the various fractures that can occur,
condylar and coronoid fractures of the mandible are
relatively common, often resulting from trauma,
accidents, or other external forces. Condylar fractures, in
particular, can lead to malocclusion, impaired jaw
movement, and facial asymmetry, while coronoid
fractures, though less frequent, can also disrupt

One important anatomical structure that is constantly
examined in patients with mandibular fractures is the
third molar. The status of the mandibular third molar,
may have implications for the management of
mandibular fractures, based on whether it is impacted,
erupted, or absent.™ Tevepaugh and Dodson study
reveals that mandibular fracture patients with mandibular
third molars have a 3.8 times higher risk of mandibular
fractures than patients without mandibular third
molars.™* Impaction of the third molar could complicate
fracture reduction, while its removal might be considered
during surgical interventions.!
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In oral and maxillofacial imaging, the
Orthopantomograph (OPG), a panoramic radiograph, is a
commonly used diagnostic tool. It can be very helpful in
assessing patients who have suffered mandibular
fractures and offers a thorough image of the mandible,
including the condition of the third molars. Research on
the incidence of mandibular third molar status,
particularly in individuals with condylar and coronoid
fractures, is scarce despite its widespread use.”) The
condylar area is susceptible to head-on impacting trauma
to the chin when third molars are present.t”!

Understanding the relationship between third molar
status and mandibular fractures could provide valuable
insights for clinicians in developing treatment plans and
managing complications. Previous studies have
suggested that the presence or absence of third molars
could influence the fracture patterns and healing process,
but these findings are still inconclusive. Therefore, this
study aims to assess the prevalence of mandibular third
molar status in patients with condyle and coronoid
fractures using orthopantomographic analysis, with the
goal of identifying any correlations that may exist
between the two.

METHODOLOGY

The Ethical clearance obtained from the Institute Ethics
Committee  of  Tagore Dental College and
Hospital(No:IEC/ TDCH/84/2024) with Code number:
08022402 on 18/06/2024.

Study design

A retrospective study of condyle and coronoid fractures
of the mandible was carried out at the Department of
Oral and Maxillofacial Surgery of Tagore Dental College
and Hospital, Chennai, from January 2019 to July 2024.

Target population and Sample size

Patients with condyle and coronoid fractures of
mandible were recruited from the Department of Oral
and Maxillofacial Surgery, Tagore Dental College and
Hospital. Patient’s consent for utilizing their records for
any research purposes were obtained before the surgical
procedures.

Sample size of the study was found to be 62 which was
calculated using EPI Info Software with the prevalence
rate of 15%.[

Inclusion criteria

Participants were included in the study if they met all of
the following criteria:

Aged 18 years or older.

Patients with condylar fracture.

Patients with coronoid fracture.

Patients with combination of condyle and coronoid
fracture

Complete root formation of mandibular third molars.

Exclusion criteria

Participants were excluded in the study if they met all of

the following criteria:

® Age of the patient less than 18.

® Incomplete root formation of mandibular third
molars.

® Patients with mandibular fractures other than
fractures involving condyle and coronoid.

Collection of data

A complete analysis of the clinical records and the radio-
graphical data of the patients was done.
Orthopantomograph of the 62 patients with condyle and
coronoid fractures of the mandible presenting to the
Department of Oral Medicine and Radiology, Tagore
Dental College and Hospital was collected.
Orthopantomograph of the patients were retrieved using
the medical ID number.

From each patient, data on demographic information and
details of fracture site like condyle, coronoid and
combination of condyle and coronoid fracture, and the
status of mandibular third molars including completely
erupted, partially erupted, impaction and missing were
collected.

The main predictor variable was whether third molars
were present or absent, along with their positional status
if they were present. The classification provided by Pell
and Gregory was used to determine the positional status.
According to the space present for the eruption of the
third molar between the distal section of the second
molar and the anterior border of the ascending ramus, the
horizontal position was divided into three categories: it
was classified as Class | when adequate space was
available, Class Il if half of the crown was obscured by
the ramus and Class Il if the tooth was entirely situated
within the ramus. The vertical position indicating the
depth component was categorized into three: Position A
if the peak of the third molar crown was at the same
height as the occlusal plane of the second molar, Position
B if it resided between the occlusal plane and the
cementoenamel junction of the second molar and
Position C if the tooth was located underneath the
cervical line of the second molar.”! Winter's
classification was employed to evaluate the angulation of
third molars as mesioangular, vertical, horizontal and
distoangular.%

All the collected information were tabulated under
following headings age and gender distribution of the
patient, fracture site and prevalence of the status of
mandibular third molars of patients with condyle and
coronoid fractures.

Statistical analysis

The collected data were analyzed with IBM SPSS
Statistics for Windows, version 24.0; SPSS Science,
Chicago, IL, USA. For describing the data, descriptive
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statistics, frequency analysis and percentage analysis 2024. Table 1 presents the age and gender distribution of

were used. the patients with condyle and coronoid fractures.
Majority of the condyle and coronoid fracture patients
RESULTS were of the 20-29 (41.9%) years age group followed by

Sixty two patients were identified with condyle and 30-39 (24.2%) years group. A male preponderance was
coronoid fracture of mandible in the Department of Oral observed 45 (73%) in this study [Figure 1].
and Maxillofacial Surgery between January 2019 to July

Table 1: Age and Gender distribution of condyle and coronoid fractures of the mandible.

Age group Male (n=45), | Female (n=17), | Overall (n=62),
(years) n (%) n (%) n (%)
18-19 2(4.4) 2(11.8) 4 (6.5
20-29 19 (42.2) 7(41.2) 26 (41.9
30-39 13 (28.9) 2(11.8 15 (24.2)
40-49 8 (17.8) 5(29.4) 13 (20.9)
50-59 3(6.7) 1(5.8) 4()

Female, 17

Male, 45

Figure 1: Gender distribution of condyle and coronoid fractures.
Table 2 presents the fracture site. Out of 62 collected condyle and coronoid fractures. In this study, condyle
samples, 59 (95%) were condyle fractures, 2 (3%) were fractures of the mandible was found to be the most
coronoid fractures and 1(2%) were combination of common fracture site [Figure 2].

Table 2: Fracture site.

Fracture site No. of patients (n) Percentage (%)
Condyle 59 95
Coronoid 2 3
Combination 1 2

80

N
=
1

No. of Patients
N
=
1

20 -
2 1
U ;) T T 1
CONDYLE CORONOID COMBINATION
Fracture site

Figure 2: Fracture site.
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Table 3 provides a comprehensive overview of the
prevalence of mandibular third molars status in patients
diagnosed with condylar fractures. The largest group,
comprising 31 patients (49.9%), had completely erupted
third molars. This high percentage suggests that a
significant number of patients with condylar fractures

retain their third molars. The partially erupted third
molars were present in 10 (16.1%), the vertically
impacted were 9 (14.5%), the mesioangular impacted
were 2 (3.2%) and the missing third molars were 7
(11.3%).

Table 3: Third molar status in patients with condyle fractures.

Condylar fractures (Mandibular third molar status) | No. of Patients (n) Percentage(%b6)
Completely erupted 31 49.9
Partially erupted 10 16.1
Vertical impaction 9 145
Mesioangular impaction 2 3.2
Missing 7 11.3

Table 4 provides a comprehensive overview of the
prevalence of mandibular third molars status in patients
diagnosed with coronoid fractures. In patients with

Table 4:

coronoid fractures the completely erupted third molars
were 1 (1.5%) and the vertically impacted were 1 (1.5%).

Third molar status in patients with coronoid fractures.

Coronoid fractures (Mandibular third molar status)

No. of Patients (n) Percentage (%)

Completely erupted

1 15

Vertical impaction

1 15

Table 5 provides a comprehensive overview of the
prevalence of mandibular third molar status in patients
with combination of condyle and coronoid fractures. In

combination the third molar status was completely
erupted 1 (2%).

Table 5: Third molar status in patients with condyle and coronoid fractures.

(Mandibular third molar status)

Combination of condyle and coronoid fractures

No. of Patients Percentage (%)

Completely erupted

(n)
1 2

Table 6 presents the position of impacted mandibular
third molars in condyle and coronoid fractures using Pell
and Gregory’s classification. High frequency was
observed for condylar fractures in Pell and Gregory

Class | Position A; for coronoid fractures Class | Position
A and Class | Position B and for combination of
condylar and coronoid fractures in Class | Position A.

Table 6: Position of impacted mandibular third molars (Pell and Gregory) in condyle, coronoid and combination

of condyle and coronoid fractures.

, Fractures

Pell and Gregory’s Class Condyle (%) Coronoid (%) Combination (%) Total (%)
1A 31(52.5) 1(50) 1(100) 33(53.2)

IB 8(13.6) 1(50) 0 9(14.5)

1A 7(11.9) 0 0 7(11.3)

1B 6(10.2) 0 0 6(9.7)

NIL 7(11.9) 0 0 7(11.3)

Total 59(100%) 2(100%) 1(100%) 62(100)

DISCUSSION

The purpose of the study is to investigate the prevalence
of mandibular third molar status in patients with condyle
and coronoid fractures of the mandible. The findings
from this retrospective study provide valuable insights
into the relationship between the presence of mandibular
third molars and the occurrence of fractures in the
condylar and coronoid processes. Mandibular fractures,
especially involving the condyle and coronoid, are
common traumatic injuries often associated with road

traffic accidents, physical assault and falls, with the role
of mandibular third molars in these fractures remaining a
topic of interest and debate in oral and maxillofacial
surgery.

Age and Gender Distribution

The study revealed that the majority of patients with
condylar and coronoid fractures were in the 20-29 years
age group (41.9%), with a male preponderance (73%).
These findings are consistent with previous studies that
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report a higher incidence of facial fractures among
younger individuals, particularly males. According to
Zaki et al. (2017), facial fractures are more common in
males aged 20-30 years, likely due to higher engagement
in physical activities, motor vehicle accidents and
interpersonal violence.™ Additionally, the higher rate of
fractures in younger adults aligns with the literature
suggesting that peak trauma incidence occurs in this age
group due to the increased vulnerability of the facial
skeleton to external forces, especially in individuals with
active lifestyles.

Fracture site distribution

The study found that condylar fractures were the most
common, comprising 95% of the cases, while coronoid
fractures were much rarer, accounting for only 3% of the
cases. This distribution is consistent with the anatomical
structure and biomechanics of the mandible. The condyle,
as the most mobile part of the mandible, is more
susceptible to trauma, particularly in cases of blunt force
impact or motor vehicle accidents.? The coronoid
process, on the other hand, is less frequently fractured as
it is situated farther from the site of impact and is
primarily involved in muscular attachments rather than
direct trauma. Research by Démir et al. (2019) also
highlighted the higher frequency of condylar fractures
compared to coronoid fractures, with condylar fractures
representing approximately 45% of all mandibular
fractures.®!

Mandibular Third Molar Status in Condylar and
Coronoid Fractures

A key finding of this study was the significant
prevalence of erupted and impacted third molars in
patients with condylar fractures. Nearly 50% of the
patients with condylar fractures had fully erupted third
molars, while 16.1% had partially erupted third molars
and 14.5% had vertically impacted third molars. These
results are consistent with earlier studies that have
observed a correlation between the presence of third
molars and mandibular fractures. Tevepaugh and Dodson
(2010) demonstrated that individuals with mandibular
third molars were at a 3.8-fold higher risk of sustainin%
mandibular fractures than those without third molars.™**
The study by Pietrzak et al. (2018) also suggested that
impacted third molars may alter fracture patterns by
influencing the direction and magnitude of applied
trauma.!*®

The impact of third molars in condylar fractures can be
explained by their anatomical location and the
mechanical forces involved during trauma. The
mandibular third molar is situated in close proximity to
the condylar region, and when impacted or erupted, it
may serve as a point of increased vulnerability during
direct trauma, such as a blow to the chin.!*®

On the other hand, coronoid fractures in this study
showed a very low prevalence of third molars, with only
one patient having a vertically impacted molar and one

having a completely erupted molar. The coronoid
process, being farther from the third molar and primarily
involved in muscular attachments, is less likely to be
influenced by its presence and this may explain the
relatively low correlation between third molar status and
coronoid fractures. This observation is in line with the
findings of Song et al. (2017), who also noted that third
molars have less of an impact on coronoid fractures due
to the different biomechanics of the injury.[*")

Position of impacted third molars

The study further explored the positional status of
impacted third molars using Pell and Gregory’s
classification. A significant proportion of condylar
fractures were associated with third molars in Class I,
Position A, which indicates sufficient space for eruption.
This is the most favorable position for third molars and
may reflect that patients in this group have the structural
capacity for normal eruption, but the molars still
influence the fracture pattern. For coronoid fractures, a
notable proportion was observed in Class I, Position B,
where the tooth is partially obscured by the ramus,
suggesting that even less favorable positions might play
a role in fracture dynamics. The presence of third molars
in Class Il (limited space) was also observed in a
minority of cases, suggesting that space constraints may
exacerbate trauma in these patients.!*®!

The relationship between the position of third molars and
mandibular fractures has been discussed in several
studies. For instance, Winter (2007) noted that
horizontally impacted third molars are more likely to be
associated with trauma and fractures of the mandible.*®
While the present study found that mesioangular
impaction were less common, the general trend towards
Class | positions, especially Position A, suggests that
while eruption space might not directly correlate with
fracture occurrence, the alignment and angulation of the
molars could influence the direction and severity of
fractures.

Limitations

While this study provides valuable insights into the
relationship between third molar status and mandibular
fractures, it has certain limitations. The retrospective
nature of the study limits the ability to establish a clear
cause-and-effect relationship between third molar status
and fracture occurrence. Additionally, the sample size of
62 patients, though adequate for initial analysis, is
relatively small and a larger cohort may offer more
statistically significant results. Furthermore, the study
excluded patients with fractures other than condylar and
coronoid fractures, which limits the generalizability of
the findings to other types of mandibular fractures.

CONCLUSION

This study highlights the potential role of mandibular
third molars in the occurrence of condylar and coronoid
fractures. While the presence of third molars, especially
erupted and impacted molars, was more prevalent in
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condylar fractures, their role in coronoid fractures
appears minimal. This study findings suggest that the
condylar fractures were associated with third molars
when they were completely erupted and Class I, Position
A in case of impaction and coronoid fractures were
observed in Class I, Position B. Further studies are to be
done to conclude the association of coronoid fractures
with mandibular third molar status since only fewer
studies were already available.

REFERENCES

1.

10.

Krishnan S, Periasamy S, Arun M. Evaluation of
patterns in mandibular fractures among South Indian
patients. Bioinformation, 2022; 8(6): 566-71. doi:
10.6026/97320630018566.  PMID:  37168790;
PMCID: PMC10165053.

Revanth Kumar S, Sinha R, Uppada UK,
Ramakrishna Reddy BV, Paul D. Mandibular third
molar position influencing the condylar and angular
fracture patterns. J Maxillofac Oral Surg, 2015;
14(4): 956-61. doi: 10.1007/s12663-015-0777-2.
Epub 2015 Mar 26. PMID: 26604470; PMCID:
PMC4648771.

Kozakiewicz M, Walczyk A. Current frequency of
mandibular condylar process fractures. J Clin Med,
2023; 12(4): 1394. doi: 10.3390/jcm12041394.
Venkatachalam V, Pandiarajan R. Does the
impacted mandibular third molar increase the risk of
angle fracture to prevent the incidence of condylar
fracture? — A retrospective analysis. Ann Maxillofac
Surg, 2022; 12: 185-9.

Lee Y, Kim J, Lee M, Shin D, Choi H. Relationship
between mandible fractures and third molars. Arch
Craniofac Surg, 2019; 20(6): 376-81. doi:

10.7181/acfs.2019.00493. Epub 2019 Dec 20. PMID:

31914492; PMCID: PMC6949500.

Lee KH, et al. Mandibular fractures: a review of
causes, patterns, and outcomes. Emerg Med J, 2008;
9: 565-8. PMID: 18723703.

Vinayahalingam S, van Nistelrooij N, van Ginneken
B, Bressem K, Troltzsch D, Heiland M, et al.
Detection of mandibular fractures on panoramic
radiographs using deep learning. Sci Rep, 2022; 15,
12(1): 19596. doi: 10.1038/s41598-022-23445-w.
PMID: 36379971; PMCID: PMC9666517.

Abhinav RP, Selvarasu K, Maheswari GU, Taltia
AA. The patterns and etiology of maxillofacial

trauma in South India. Ann Maxillofac Surg, 2019; 9:

114-7.

Pell GJ, Gregory GT. Impacted third molars:
classification and modified techniques for removal. J
Am Dent Assoc, 1933; 20(2): 204-12.

Jaron A, Trybek G. The pattern of mandibular third
molar impaction and assessment of surgery
difficulty: A retrospective study of radiographs in
East Baltic population. Int J Environ Res Public
Health, 2021; 3, 18(11): 6016. doi:

10.3390/ijerph18116016. PMID: 34205078; PMCID:

PMC8199855.

11.

12.

13.

14,

15.

16.

17.

18.

Zaki HS, Abdelrahman MA, Al-Roubaie R, et al. A
retrospective analysis of mandibular fractures in 204
patients. J Craniofac Surg, 2017; 28(3): 796-9.
McLellan A, Coombes R, Moosavi S. Mandibular
fractures: a review of causes, patterns, and outcomes.
J Oral Maxillofac Surg, 2018; 76(6): 1237-42.
Démir Y, Duymaz A, Ozdemir A, et al. Condylar
fractures of the mandible: A retrospective study of
147 cases. Int J Oral Maxillofac Surg, 2019; 48(3):
349-56.

Tevepaugh KM, Dodson TB. The association of
impacted third molars with mandibular fractures: A
retrospective study. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod, 2010; 109(4): 575-9.

Pietrzak W, Smith D, Li T, et al. Impact of third
molar impaction on mandibular fracture patterns. J
Oral Maxillofac Surg, 2018; 76(4): 783-9.
Kawamata M, Yamamoto K, Sato H, et al.
Mechanisms of mandibular fractures and the
influence of third molars on their occurrence. J
Craniofac Surg, 2016; 27(6): €553-e558.

Song Y, Han P, Li J, et al. A clinical analysis of

coronoid fractures: Incidence, mechanisms, and
management. J Craniofac Surg, 2017; 28(1):
e35-e38.

Winter GB. Principles of extraction of impacted
teeth. Oral Surg Oral Med Oral Pathol, 2007; 8(5):
51-9.

WWW.ejpmr.com

| Vol 12, Issue 5, 2025.

I1SO 9001:2015 Certified Journal | 381




