
INTRODUCTION

oad traffic crashes result in the deaths of
approximately 1.19 million people around the world
each year and leave between 20 and 50 million

people with non-fatal injuries. More than half of all road
traffic deaths occur among vulnerable road users, such as
pedestrians, cyclists and motorcyclists.1 As per the official
estimate of WHO data current Road traffic mortality rate

(per 100 000 population) in Pakistan is 11.9.2  However
among road deaths worldwide, accidents involving
motorcyclists accounted for 9% of deaths in Europe, 20%
in the United States, and 34% in the countries of the Western
Pacific and Southeast Asia including Pakistan.3

 Most maxillofacial traumas are caused by motorcycle
accidents.4 Motorcycles are a popular choice of transport
due to its affordability, maneuverability, low cost and cheaper
maintenance. However they are not a safe vehicle due to its
design, balancing issues, absence of safety devices like shield
and safety guards.5 Moreover absence of traffic law
enforcement, congested and overcrowded streets increasing
the chances of crashes. These findings are also supported
by other studies.6

Mandibular fractures are quite common although not
life threatening, it may results in poorer health outcomes in
terms of nutrition and greater injury related disability,
sometimes even preventing employment.7 Analysis of the
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OBJECTIVE: To determine the frequency and pattern of mandibular fractures due to motorcycle accidents in a Tertiary care Hospital.
METHODOLOGY:  A cross-sectional study was carried out on patients visiting the Department of Oral and Maxillofacial Surgery
(OMFS), Foundation University College of Dentistry (FUCD), Islamabad, with only mandibular fractures due to motorcycle crash
from October 2021 to September 2023. Their detailed history including demography and accidental details were recorded followed
by clinical and radiographic examination to aid in clinical diagnosis and detect fractured mandibular subunits.
RESULTS: A total of Two hundred twenty motorcycle accident patients were brought during the study period. Males were predominantly
affected as 76.36% and 23.64% were females. The majority 51.36% were aged 21 to 40 years, the mean / SD age of victims was 30.59
±12.90. Out of all victims 63.64% were riders. Most riders (58.2%) were driving motorbike at a usual speed of 31 - 60 Km/hr. Only
19.05% of male victims were wearing helmets. Most accidents occurred in evening. Majority of victims were having isolated mandibular
fractures and Angle of mandible was the commonest type of mandibular fracture.
CONCLUSION: The study identified a diverse range of mandibular fracture types among the patients, which reflect broader trends
related to motorcycle accidents. There is a clear need for increased safety measures, including enhanced Helmet Use, Public Awareness
Campaigns, Improved Road traffic control legislation.
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American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP) database showed that
mandible fractures were the most common isolated facial
fracture.8

Mandibular  fractures  can  occur  in various  locations
 depending  on  the  type  of  injury  and  the  direction  of
the  force  involved, and  can  affect  different  regions  of
the  mandible.9 In  addition  to  discomfort and pain they
may encounter difficulties with chewing and speaking due
to the impaired functionality of the jaw. Additionally, the
fracture can result in an esthetic deformity, impacting the
appearance of the jaw and potentially affecting the person's
self-confidence.10

 Cochrane review found that wearing a helmet protected
against death and head injury with significant odds ratios of
0.58 and 0.31, respectively.11

Our rationale was to evaluate patients with mandibular
fractures, focusing on motorcycle accidents and providing
an epidemiological picture. It also facilitate in suggesting
preventive measures to reduce mandibular fractures due to
motorcycle accidents.

METHODOLOGY

Study Design
Descriptive Cross-sectional study.

Place of Study
Department of OMFS, FUCD, Islamabad.

Duration of Study
Two year from Oct 2021 to Sept 2023

Sample Size: 220 patients:
Using WHO Sample Size Calculator formula:

n = Z2 p. (1 - p)  / E2

. Where:
. n = Required sample size
. Z = Z-value (from the Z-distribution corresponding

to the desired confidence level)
o For a 95% confidence level, Z=1.96Z = 1.96Z=1.96
. p = Estimated proportion (e.g., prevalence of the 

condition or disease, expected proportion of the 
population with a certain characteristic)

. E = Margin of error (the desired precision level, 
typically expressed as a decimal; for example, 
E=0.05E = 0.05E=0.05 for a 5% margin of error) 
Level of Confidence: 95%

 Anticipated Population
16.8% (reference article from which the estimate was

derived).12

Margin of Error / Absolute precision: 5%

Inclusion Criteria
All Motorcycle crash victim, clinically and radiologically

diagnosed cases showing presence of only fracture mandible.
Any facial soft tissue trauma sustained with accompanied

mandibular fracture.

Exclusion Criteria
Patient not consenting to participate in the research work.

Cases of facial bone fractures, other than mandible.
All facial soft tissue trauma sustained without

accompanied mandibular fractures.

Data Collection Procedure
. Approval from institutional Ethical Review

 Committee (letter no. FF/FUCD/632/ERC-002)
  Dated 31.05.2021. (Annexure A) Attached

. Written informed consent from patients obtained.
      (Annexure B) Attached

. All accident details were recorded on a pre-designed
 proforma.
 (Annex C).Attached.

. Fracture sites were assigned based on clinical and
 radiographic findings.

DATA ANALYSIS PROCEDURE

. Data was analyzed using SPSS (version 23, IBM
Corporation Chicago II, USA)

. Quantitative variables were measured as means and
SD, and qualitative variables were controlled by 
stratification.

. Chi square test was used for post stratification and
P-value of 0.05 or less was considered statically 
significant

RESULTS

Two hundred twenty motor cycle accident patients with
mandibular fractures were studied. We found males 168
(76.4%) were predominantly affected as compared to females.
Demographic details are presented in Table I.

The pattern of mandibular fracture suggested Angle of
Mandible was the commonest site of fracture, followed by
Condyle and Alveolar bone (Table II).

Stratification was done between different variable with
the counts of fracture mandible (Table III).

On stratification of overall pattern of mandibular fractures,
a very small p-value in victims having fracture sites of Angle
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of mandible, Condyle, Alveolar bone, Parasymphasis and
Symphasis suggests that the observed proportion is
significantly different from the anticipated proportion of
16.8%.12 In other words, there is strong evidence against the
null hypothesis that the proportion of such trauma patients
is 16.8% (Table IV).

102 JPDA Vol. 33 No. 04 Oct-Dec 2024

Table 1: Distribution of victims in each category

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units
Failure percentage and m

ean prosthesis age according to num
ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units
Failure percentage and m

ean prosthesis age according to num
ber of units

Failure percentage and m
ean prosthesis age according to num

ber of units

Table IV: Stratification of Count of Fracture
with respect to its Site of Fracture

Failure percentage and m
ean prosthesis

age according to num
ber of units

Failure percentage and m
ean prosthesis

age according to num
ber of units

Failure percentage and m
ean prosthesis

age according to num
ber of units

Failure percentage and m
ean prosthesis

age according to num
ber of units

Table III: Stratification of Count of mandibular fractures
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DISCUSSION

In the maxillofacial region the mandibular bone is hardest
and second most common site for fractures after the nasal
bone owing to its relative protuberance in comparison to rest
of the facial skeleton. It ranges from 15.5 to 59% of all the
maxillofacial bone fractures.13

Our study shows a predominance of male victims with
76.36%, this was in line with other regional studies, by Qazi
M. et al,14 at Hyderabad shows 84.66%, and in Islamabad
Asad MH. et al,15 noted 90.6% with mandibular fractures
due to motorcycle accidents. Another study by Moshy JR. et
al,16 in Tanzania shows 90.9%, was also in confirmation with
our findings and justified the male predominance due to their
frequent participation in driving vehicles, whereas females
most often were confined to housework and were less exposed
to accidents.

The mean age in our study was 30.49 ±12.90 which was
closer to the mean age of 29.5 noted by Qazi M, et al,14 and
27.34 by Iqbal S.17  In our study 51.36% were young adults
in age group of 21 to 40 years of age, it was closely noted
58.9% by Zulfiqar K,18 in Lahore and 68% in Tanzania by
Moshy JR, et al.16 Predominance of young male in our study
was attributed to their frequent movements hence increasing
their chances of being involved in crashes.

A very important and efficient strategy for reducing
mandibular fracture / head injuries among motorcyclists is
to wear a helmet. Most commonly, three type of helmets
were worn by the riders: full-face, which cover the entire
head and have a chin bar, open-face helmets are similar to
full face except that they do not have a chin bar. The
half-helmets cover only the head and may or may not have
visors.7 The lack of protection provided by the open-face and
half-helmets explain the high incidence of mandibular fracture
in spite of wearing a helmet. This was also noted in our study,
all 14.5% of the victims were wearing half helmet at the time
of the accident, and none of them were pillion passenger,
this was in line with other regional studies as individuals
wearing helmet were 12.5% in Peshawar by Ashraf N et al,19

and 10% by Singh RK,20 et al. However it was 36% in
Hyderabad by Qazi M. et al.14 Wu et al.21 has also reported
that the full-face helmet offers better protection against facial
injury than other type helmet.

According to the outcomes of this study majority (63.64%)
of victims were riders, whereas 32.73% were the pillion
passengers and only 3.63% were the pedestrians however
another study in Egypt by Helal N E, et al,22 observed 57.1%
riders, pedestrians were 28.6% and backseat pillion passenger
were only 4.3% and in another study by Noorali et al,23

82.4% were the riders and 17.6% were the pillion passengers.
It suggest that riders drive cautiously while having a backseated

passenger. In our study, most accidents (30.1%) occurred in
evening similarly Noorali I S,23 noted 59.4% and Moshy J
R,16 noted 47.7% during night. This coincide with rush hours
due to closure of work places, and possibly tiredness decreased
alertness while driving the motorcycles.

In our study most victims did not noted speed but 58.18%
claimed that they were driving within speed of 30 -60 km/hr
and only 16.36% accepted of driving at an higher speed,
similarly Moshy JR,et al,16 noted 64.4% were driving at
speed of 30 - 60 km/hr,  contrarily Noorali I S, et al,23

mentioned 54% victims drove at high speed.
Most of the victims in our study (60%) were having

single mandibular fractures whereas 40% of patients were
having two or more fractures sites however another study by
Iqbal S17 in Karachi observed 30.6% multiple fracture, but
Moshy JR,et al,16 observed 43.18% and 56.82% and Noorali
I S et al,23 observed 42% and 58% of patients having single
and multiple mandibular sites fracture respectively.      
In our study of 220 patients, reported with 332 sites of
mandibular fracture, averaging 1.51 fractures per patient.
Angle of Mandible (24%) and Mandibular Condyle (23.44%)
were the most common sites of fracture, whereas Iqbal S et
al,17 and Asad MH,15 found parasymphysis being the
commonest site of fracture. Similarly in another study in
Venezuela by Amarista Rojas FJ, et al,24 observed 334 patients
with 522 mandibular fractures, almost half of his patients
(48%) were having multiple sites of mandibular fractures,
averaging 1.56 fracture per patient with parasymphysis was
the most common location.

CONCLUSION

The prevalence and types of mandibular fractures observed
in this study reflect a clear need for increased safety measures,
including: Enhanced Helmet Use, Public Awareness
Campaigns and Improved Emergency Response and
Treatment. Future Research Directions were needed to explore
the long-term outcomes of mandibular fractures resulting
from motorcycle accidents, including the impact on dental
and mandibular function.

ACKNOWLEDGMENTS

We thank all families participating in this study. We also
like to thank clinical staff of Department of OMFS, FUCD
for their assistance in data collection.

CONFLICT OF INTERESTS

The authors declare no conflict of interest, and there is
no difference of opinion in this research.

103JPDA Vol. 33 No. 04 Oct-Dec 2024

Musarrat M/ Ibrahim MW/ Hanif M/
Hassan S/ Saeed Z/ Khattak F

Pattern of Mandibular Fractures in Motorcycle
Crash Victims in a Tertiary Care Hospital



FUNDING

This study is not funded by any research grant.

REFERENCES

1. World Health Organization. Road traffic accidents. Global status report
on road safety [Internet]. 13 Dec 2023. Available from:
h t tps : / /www.who . in t /pub l i ca t ions / i / i t em/9789240061629

2. World Health Organization. Road traffic mortality rate (per 100
000/population) [Indicator]. WHO.int [Internet]. 2024. Available from:
https://data.who.int/indicators/i/B9D9E6A/D6176E2

3. Porto GG, Menezes LP, Cavalcante DKF, Souza RRL, Carneiro SCAS,
Antunes AA. Type of helmet and alcohol use increase facial trauma
severity? J Oral Maxillofac Surg. 2020;78:797.e1-797.e8.
https://doi.org/10.1016/j.joms.2019.12.004

4. Troise S, Carraturo E, Committeri U, Barone S, Norino G, Riu GD, et
al. Epidemiological analysis of the facial fractures pattern in relation to
motorcycle helmet type: a retrospective study on 282 patients. J Cranio-
Maxillofac Surg. 2024;52:19-24. Accessed 26 Sept 2024.
https://doi.org/10.1016/j.jcms.2024.03.013

5. Mosaddad SA, Gheisari R, Erfani M. Oral and maxillofacial trauma in
motorcyclists in an Iranian subpopulation. Dent Traumatol. 2018;34:347-
352.
https://doi.org/10.1111/edt.12428

6. Sohal KS, Kalyanyama BM, Owibingire SS. Maxillofacial fractures
among motorcycle crash victims attended at a tertiary hospital in Tanzania.
Panam J Trauma Crit Care Emerg Surg. 2019;8:158-164.
https://doi.org/10.5005/jp-journals-10030-1251

7. Patel KN, Sneha TR, Reddy KR, Girish G, Nikhila G. Changing trends
in the pattern of maxillofacial injuries in helmeted motorcycle accident
patients when compared to non-helmeted motorcycle accident patients.
J Maxillofac Oral Surg. 2023;22:18-24.
https://doi.org/10.1007/s12663-021-01650-w

8. Panesar K, Susarla SM. Mandibular fractures: diagnosis and management.
Semin Plast Surg. 2021 Oct 11;35:238-249.
https://doi.org/10.1055/s-0041-1735818

9. Cheema M, Irshad K, Musarrat M, Hassan S, Haroon M, Haroon E, et
al. Epidemiological pattern of mandibular fractures in Islamabad. J Popul
Ther Clin Pharmacol. 2024;31:139-145.
doi: 10.53555/jptcp.v31i6.6465

10. Rashid S, Kundi JA, Sarfaraz A, Qureshi AU, Khan A. Patterns of
mandibular fractures and associated comorbidities in Peshawar, Khyber
Pakhtunkhwa. Cureus. 2019;11:e5753.
https://doi.org/10.7759/cureus.5753

11. Chaichan S, Asawalertsaeng T, Veerapongtongchai P, Chattakul P,
Khamsai S, Pongkulkiat P, et al. Are full-face helmets the most effective
in preventing head and neck injury in motorcycle accidents? A meta-
analysis. Prev Med Rep. 2020;19:101118.
https://doi.org/10.1016/j.pmedr.2020.101118

12. Morris C, Bebeau NP, Brockhoff H, Tandon R, Tiwana P. Mandibular

fractures: an analysis of the epidemiology and patterns of injury in 4,143
fractures. J Oral Maxillofac Surg. 2015;73:951.e1.
https://doi.org/10.1016/j.joms.2015.01.001

13. Kumar DR, Kulkarni DP, Purohit DJ, Abraham DAA, Rehman DSQM.
Patterns and incidence of mandibular fractures: an epidemiological study.
Eur J Mol Clin Med. 2021;7:7144-9.

14. Qazi M, Shahzad M, Munir M, Maheshwari B, Abbas SZ, Aslam MA.
Assessment of mandibular trauma sustained in motorcycle accidents at
Liaquat University Hospital Hyderabad. P J M H S. 2022;16:651-653.
https://doi.org/10.53350/pjmhs22164651

15. Asad MH, Khan K, Sario HR, Younas S, Ahmed N, Tasneem SS.
Prevalence and pattern of mandibular fractures in Islamabad, Pakistan:
A retrospective study. Med Forum. 2022;33:40-43.

16. Moshy JR, Msemakweli BS, Owibingire SS, Sohal KS. Pattern of
mandibular fractures and helmet use among motorcycle crash victims in
Tanzania. Afr Health Sci. 2020;20:789-797.
https://doi.org/10.4314/ahs.v20i2.32

17. Iqbal S, Aslam A, Ahmed S, Khan N, Kashif M, Kazmi SM. Spectrum
of mandibular fractures in a tertiary care hospital at Karachi. Int J Front
Sci. 2020;4:61-64.
https://doi.org/10.37978/tijfs.v4i2.83

18. Zulfiqar K, Awan FR. Pattern of mandible fracture reported in a single
institute: A retrospective analysis of 1230 cases to determine causes of
facial trauma and preventive strategies in Lahore population. Pak J Public
Health. 2021;11:35-39. Available from: https://pjph.org/pjph/article/view/648
https://doi.org/10.32413/pjph.v11i1.648

19. Fahimuddin D, Ashraf N, Shah K, Muhammad S, Kamal A, Siraj A.
Pattern of motorcycle-related maxillofacial injuries in patients presenting
to a tertiary care hospital in Pakistan: A cross-sectional study. J Khyber
Coll Dent. 2022;12:56-61.
https://doi.org/10.33279/jkcd.v12i1.89

20. Singh RK, Kumar V, Ganguly R, Patel J, Daga D. Helmet shielding
effect in mandibular fractures during road traffic accidents. Natl J Maxillofac
Surg. 2021;12:56-61.
https://doi.org/10.4103/njms.NJMS_150_20

21. Wu D, Dufourmet M, Martin JL. Does a full-face helmet effectively
protect against facial injuries? Inj Epidemiol. 2019;6:2-9.
https://doi.org/10.1186/s40621-019-0197-8

22. Helal NE, Shama MA, Elbastawesy SM. Patterns and severity of
motorcycle accidents injuries at Tanta University Emergency Hospital.
Ain Shams J Forensic Med Clin Toxicol. 2022;38:68-78.
https://doi.org/10.21608/ajfm.2022.213305

23. Noorali IS, Attyia MA, Alsunbuli MMB. Patterns of maxillofacial
injuries caused by motorcycle accidents. Int Arch Otorhinolaryngol.
2023;27:e309-e315.
https://doi.org/10.1055/s-0042-1744256

24. Amarista Rojas FJ, Bordoy Soto MA, Cachazo M, Dopazo JR, Vélez
H. The epidemiology of mandibular fractures in Caracas, Venezuela:
Incidence and its combination patterns. Dent Traumatol. 2017;33:427-
432
https://doi.org/10.1111/edt.12370

104 JPDA Vol. 33 No. 04 Oct-Dec 2024

Musarrat M/ Ibrahim MW/ Hanif M/
Hassan S/ Saeed Z/ Khattak F

Pattern of Mandibular Fractures in Motorcycle
Crash Victims in a Tertiary Care Hospital


