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Abstract

Background: The maxillofacial structures are commonly affected in motorcycle crashes, with the mandible being one of
the most frequently fractured bones. Helmets have been shown to have a protective effect in preventing maxillofacial inju-
ries, however, its effect on the occurrence of mandibular fractures is not very well established.

Objectives: To evaluate the pattern of mandibular fractures among motorcycle crash victims in Tanzania, and determine the
role of helmets in occurrence of mandibular fractures among the motorcyclists.

Methodology: This was a 6-months prospective, cross-sectional study that recruited motorcycle crash victims who reported
with mandibular fractures following motorcycle crash at Muhimbili National Hospital. A specially designed questionnaire
was used for data collection. For purpose of analysis, the Statistical Package for Social Sciences software version 20 was used.
Results: The study included a total of 132 participants of whom majority were male (120, 90.9%). The peak age incidence
was 21-40 years in 76.5% of the victims. More than half (89, 67.4%) of the victims were riders during the crash. Helmet use
was reported in 42.3% of the victims, and majority (67.3%) were usinghalf-face helmets. The symphysis region was the fre-
quently fractured anatomical location (50, 37.9%). More than half of the victims had multiple site involvement, with higher
odds observed in individuals wearing half-face helmets.

Conclusion: Young males were affected ten times more than females. Most of the victims were riders during the crash. The
symphysis region was the frequently fractured anatomical site. There was no difference in occurrence of mandibular frac-
tures between those who wore and those who did not wear helmets during the crashes. However, the severity of mandibular
fractures was dependent on the type of helmet used.
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Introduction and mortality it causes'. In recent years, motorcycles

Motorcycle crashes represent an epidemic for current
societies in the developing world, and have become a
public health concern considering the rate of morbidity
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work is propertly cited.

have become a common means of transport in many
parts of Tanzania, be it in a rural or urban settings® The
incidence of motorcycle crashes depends on a multi-
tude of factors including but not limited to, road con-
ditions, riders’ attitude and possible use of alcohol and
illicit drugs™*.

The maxillofacial region is vulnerable to varying de-
gree of injuries since it is the most exposed parts of
the human body?. As such, the maxillofacial structures
are commonly affected by motorcycle crashes, with the
mandible being one of the most frequently fractured
bones™®. Helmets have been shown to have a protec-
tive effect in preventing maxillofacial injuties’, however,
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its effect on occurrence of mandibular fractures is not
very well established.

Trauma epidemiology is essential to describe the mor-
bidity, disability and limitations, as well as defining the
most important target for prevention regarding the se-
verity of the injury®. Although fractures of the man-
dible are usually not immediately life-threatening, they
can cause considerable functional and esthetic prob-
lems to the patients, requiring treatment that can place
additional burden on health centers’.

Since motorcycle injuries contribute a substantial num-
ber of hospital admissions and deaths in Tanzania, this
study aimed at evaluating the pattern of mandibular
fractures among motorcycle crash victims in Tanzania,
and determine the role of helmets in occurrence of
mandibular fractures among the motorcyclists.

Methodology

This was a prospective cross-sectional study that re-
cruited motorcycle crash victims who reported within
a period of 6-months (July 2016 to January 2017) with
mandibular fractures at Muhimbili National Hospital
in Tanzania. The inclusion criteria included: presence
of mandibular fracture, being involved in motorcycle
crash either as a rider, pillion passenger or pedestrian.
A convenient sampling method was used, and all cases
fulfilling the criteria required for this study were includ-
ed once they consented to participate in the study.

A specially designed questionnaire was used to obtain
data on sociodemographic characteristics, patient’s
complaints, Status of the victim during accident, use of
helmet and type of helmet used, use of alcohol by the
rider, time of injury, anticipated speed of the motorbike
during accident and nature of the road where accident
occurred. The clinical findings from the patients were
recorded in a special predesigned clinical form. Radio-
logical investigations were ordered to aid in diagnosis.
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The patients were divided into groups according to age
by range of 20 years. The mandibular fractures were
categorized as per anatomical sites of mandible. The
severity/multiplicity of injury was classified into not
severe/multiple (when only one site of mandible was
fractured) and severe (when 2 or more sites of mandi-
ble had fractures).

For purpose of analysis, data were entered into the Sta-
tistical Package for Social Sciences software (SPSS) for
windows (version 20, IBM Corporation Chicago, 1L,
USA). The actual age (in numerical form) was repre-
sented as the mean and standard deviation (SD) while
the categorical variables were represented as frequen-
cies and percentages together with the 95% confidence
intervals wherever appropriate. The associations be-
tween mandibular fractures and motorcycle crash- re-
lated causes were analyzed using the Chi-square test for
independence. All tests were two-tailed, with a P-value
of 0.05 or less considered statistically significant. Uni-
variate logistic regression was used to investigate the
predictors of helmet use, and multiplicity of mandib-
ular fractured sites.

The study was approved by the Institution Review
Board of the Muhimbili University of Health and Allied
Sciences (MUHAS). Permission to conduct the study
was sought from the administration of MNH. The par-
ticipants were assured of confidentiality but also their
right to participate and right to withdraw without any
conditions.

Results

The study included a total of 132 participants who
had sustained fracture of the mandible following mo-
torcycle crash. Majority of the victims were male (120,
90.9%) with a male to female ratio of 10:1. The age of
the victims ranged from 16 to 54 years with the mean
age of 27.13%6.87. The peak age incidence was 21-40
years in 76.5% of the victims [Table 1].
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Table 1: Sociodemographic characteristics, and circumstances during crash according to the

status of the victim.

Status of the victim during crash

Variables of interest Total P-
Rider Pillion Pedestrian value
passenger
n=89 n=34 n =9
Sex Male 89 (74.2%) 24 (20%) 7 (5.8%) 120 <0.001
(N=132) (90.9%)
Female - 10 (83.3%) 2 (16.7%) 12 (9.1%)
Age group 0-21 17 (68%) 7 (28%) 1 (4%) 25(18.9%) 0.846
(N=132) 21-40 68 (67.3%) 26 (25.7%) 7 (6.9%) 101
(76.5%)
41-60 4 (66.7%) 1 (16.7%) 1(16.7%) 6 (4.5%)
Mean age  27.55+7.01 25.35+5.55 29.67+8.52 27.13+£6.87 0.147
Time of Morning 10 (71.4%) 3 (21.4%) 1(7.1%) 14 (10.6%) 0.242
crash Afternoon 17 (85%) 3 (15%) - 20 (15.2%)
(N=132) Evening 19 (54.3%) 11 (31.4%) 5 (14.3%) 35 (26.5%)
Night 43 (68.3%) 17 (27.0%) 3 (4.8%) 63 (47.7%)
Status of Well 70 (68.6%) 27 (26.5%) 5 (4.9%) 102 0.272
road (77.3%)
maintenance Poor 19 (63.3%) 7 (23.3%) 4 (13.3%) 30 (22.7%)
(N=132)
Helmet use Yes 49 (94.2%) 3 (5.8%) - 52 (42.3%) <0.001
(N=123) No 40 (56.3%) 31 (43.7%) - 71 (57.7%)
Type of Full face 16 (94.1%) 1 (5.9%) - 17 (32.7%) 0.981
helmet Half face 33 (94.3%) 2 (5.7%) - 35 (67.3%)
(N=52)
Speed 0-30 9 (81.8%) 1(9.1%) 1(9.1%) 11 (8.3%) 0.791
(km/hr) of 31-60 57 (67.1%) 22 (25.9%) 6 (7.1%) 85 (64.4%)
motorcycle > 60 23 (63.9%) 11 (30.6%) 9 (5.6%) 36 (27.3%
during crash
(N=132)

More than half (89, 67.4%) of the victims were riders
during the crash. Almost one-third (40, 30.3%) of the
motorcycle riders were reported to be under influence
of alcohol at the time of the crash. Concerning the na-
ture of the road during the crash, majority (102, 77.3%)
were travelling on well-maintained roads. The motorcy-
cle travel speed of 31-60 km/hour during crash was re-
ported by most (85, 64.4%) of the victims. The crashes
frequently occurred during nights (63, 47.7%) followed
by evenings (35, 26.5%). Helmet use was reported in
42.3% of the victims, and majority (35, 67.3%) were
using half-face helmets [Table 1].

More than half (77, 58.3%) of the victims were sub-
sequently admitted following crash, while the remain-
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ing ones (55, 41.7%) were outpatients. The association
between the sex of the victim, use of helmet and the
status of the victim during crash was statistically signif-
icant (p<<0.001). Upon logistic analysis, the passengers
had 92% lower odds of using helmets compared to rid-
ers (OR=0.08, 95% CI 0.02 -0.28).

The most common mode of crash was crash with a
car (49, 37.2%) followed by crash with another motoz-
cycle (42, 31.8%). Other modes included skidding (27,
20.5%) and motorcyclist hitting a wall/post (14,10.5%).

There were a total of 196 fractured sites among the 132
patients. The most frequently fractured anatomical lo-
cation of the mandible was the symphysis region (50,
37.9%), while the least fractured site was the coronoid
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process (2, 1.5%). Number of sites of fractures ranged involvement (75, 56.8%) compared to single site in-
from 1 to 5. Majority of the patients had multiple site volvement (57, 43.2%) [Figure 1, Table 4].

Coromsid P

Fymphysis
Irens

Figure 1: Distribution of anatomical location of 196 fractured site among the 132 patients
with mandibular fractures.

A statistically significant association was noted between
multiplicity of fractures site with sex, status of the vic-
tim during crash and type of helmet used (p<0.05).

Speed, alcohol use, status of the road and age of the
victims had no statistically significant association with
occurrence of multiple site fractures of the mandible

[Table 2].
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Table 2: Sociodemographic characteristics, and circumstances during crash according to

the multiplicity of mandibular fractured sites.

Multiplicity of fractured sites

Variables of Interest P-value
Single site Multiple sites
n=57 n=75
Sex Male 48 (40%) 72 (60%) 0.02
Female 9 (75%) 3 (25%)
Age group 0-20 14 (56%) 11 (44%) 0.174
21-40 42 (41.6%) 59 (58.4%)
41-60 1 (16.7%) 5 (83.3%)
Alcohol use Yes 18 (45%) 22 (55%) 0.781
by rider No 39 (42.4%) 53 (57.6%)
Status of Rider 32 (36%) 57 (64%) 0.046
victim during  Pillion passenger 19 (55.9%) 15 (44.1%)
crash Pedestrian 6 (66.7%) 3 (33.3%)
Use of helmet Yes 25 (48.1%) 27 (51.9%) 0.203
No 26 (36.6%) 45 (63.4%)
Type of Full face 14 (82.4%) 3 (17.6%) 0.001
helmet
Half face 11 (31.4%) 24 (68.6%)
Status of road Well 42 (41.2%) 60 (58.8%) 0.391
maintenance Poor 15 (50%) 15 (50%)
Speed of 0-30 6 (54.5%) 5 (45.5%) 0.727
mo'gorcycle 31-60 36 (42.4%) 49 (57.6%)
during crash >60 15 (41.7%) 21 (58.3%)

On performing univariate analysis of the risk factors
associated with multiple fractures of the mandible, fe-
males were 78% less likely to have multiple fractures
compared to males. Moreover, the odds of a non-rider

African Health Sciences Vol 20 Issue 2, June, 2020

(passenger or pedestrian) to sustain multiple mandibu-
lar fractures were 60% less than those of a rider. The
odds of sustaining fractures to multiple sites in victims
wearing half-face helmet were 10 times more than those
wearing full-face helmet [Table 3].
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Table 3: Univariate analysis of the risk factors associated with multiple sites of mandibular

fracture

Risk Factors for multiple

Univariate logistic analysis

mandibular fractures Odds Ratio 95% Confidence Interval
(OR)

Sex

Male 1

Female 0.22 0.06 - 0.86
Victim Status

Rider 1

Passenger/Pedestrian 0.40 0.19-0.85
Type of Helmet

Half face 1

Full Face 0.1 0.02-041

Treatment modalities for management of mandibular
fractured included alveolar bone splinting Maxillo-Man-
dibular Fixation (MMF) and Open Reduction and In-
ternal Fixation (ORIF). One hundred and eighteen
MMF were performed, out of which 39 (33.1%) were
as part of ORIE There were a total of 41 procedures

of ORIE of which majority (39, 95.1%) were done us-
ing intra-osseous wire (semi-rigid fixation).

Out of the 32 fractured alveolar bones, 30 (93.7%) were
managed by alveolar bone splinting. MMF alone served
as definitive treatment for majority of fractured sites
with exception of the fractures of angle of mandible,
in which majority required ORIF [Table 4].

Table 4: Modality of treatment of mandibular fracture according to the fractured sites.

Management of mandibular fracture

Maxillo-Mandibular
Fixation (MMF) only

Anatomical location
of the fracture

Open Reduction MMF + ORIF
and Internal (semi-rigid fixation)
Fixation

(ORIF); using
Plates and screws

Symphysis (n=50) 32 (64%)
Parasymphysis (n=39) 26 (72.2%)
Body (n=38) 29 (76.3%)
Angle (n=32) 14 (43.7%)
Ramus (n=3) 3 (100%)
Condylar (n=32) 30 (93.7%)
Coronoid 2 (100%)

process (n=2)

2 (1%) 16 (32%)
. 13 (27.8%)
2 (5.3%) 7 (18.4%)
2 (6.3%) 16 (50%)
2(7.3%) -
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Discussion

Motorcycles are the fastest growing sector of motor ve-
hicles worldwide and comprise the majority of all mo-
tor vehicles in low- and middle-income countries’. The
affordability, maneuverability, and cost-effectiveness
of motorcycles make them a popular choice of trans-
port"’. However, the motorcycles are reported to be the
most dangerous motor vehicle, because for each mile
that vehicle passes, motorcyclists have an 8-fold higher
chance of injuries (including the maxillofacial region)
compared to those in other types of vehicles'’.

The predominance of young adults (mean age 27.1
years) and males (90.9%%) in motorcycle crashes in
this study support the results of previous studies™*.
These findings have been attributed to the role played
by young adults and men in families. They are the bread
earners of the families in several occasions, and that
would entail frequent movements from place to place
hence increasing their chances of being involved in
crashes’.

Alcohol has been described to be one of the major risk
factors of motorcycle crashes'. Its consumption is as-
sociated with crashes as it impairs judgement, causes
carelessness and loss of concentration as well as over
speeding'>". In this study it was found that about 30%
of the motorcycle riders were reported to have been
under influence of alcohol prior to the crash. This was
higher than what has been reported in some studies™!.
The exact frequency of use of alcohol is however not
known as majority of the respondents who were either
pedestrians or pillion passengers could not tell whether
the rider was under influence of alcohol or not. More-
over, some respondents might have lied, as most often,
the riders do not reveal the truth about alcohol use.

In this study, 42% of the motorcyclist were wearing hel-
mets during crash. This was higher than 10% reported
by Bali et al.”>, but lower than what was reported by
Kraus et al.'%. It was also found that pillion passengers
were less likely to wear helmets than riders, and these
results are consistent with those of other studies'”'®.
The low proportion of helmet use among passengers
may be explained by lack of awareness among the pas-
sengers that they are supposed to wear helmet 18, and
also fear of “transmitting” certain skin diseases among
pillion passengers who patronize commercial motorcy-
clists’.

The mandible is one of the commonly affected bones
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during motorcycle crashes', plausibly, because of its
prominence. In congruency with findings of Oginni et
al’, the findings in this study found that the frequency
of mandibular fracture has a trend to decrease ante-
ro-posteriorly from the symphyseal region to the con-
dyle. To the contrary, Lima et al.'’, reported the condyle,
followed by symphysis were the commonly affected
sites. The symphysis may be prone to fracture during
motorcycle crashes because during head on collisions,
the central parts of the body are more exposed than the
sides. Majority of the victims had fractures in multiple
sites, this may be due to the idea that the mandible can
be regarded as a single bone reaching both sides, hence,
direct fractures on the impact side are often followed by
an indirect fracture on the opposite side™.

One goal of this study was to evaluate whether a dif-
ference existed in the occurrence of severity/multi-
plicity of mandibular fractures between helmeted ver-
sus non-helmeted victims. This investigation showed
that, there was no significant difference in occurrence
of mandibular fractures between the helmet users and
non-users, similar to the findings by Christian et al 7.
One possible explanation for this finding is that major-
ity of the patients used half-face helmets which provid-
ed relatively less protection to the mandible. This ex-
planation was further augmented with the findings that
the odds of multiple fractures in victims using half-face
helmet was higher than those who wore full-face hel-
mets.

The ultimate objective of managing mandibular frac-
tures is to reduce and stabilize the fracture in order to
obtain a functional occlusion, and normal anatomy of
the jaws and bone®. Thus, effective management of
mandibular fracture is crucial to restore compromised
form and function®. Although, open reduction and in-
ternal fixation remains the "gold standard" of treatment
of maxillofacial fractures, closed reduction by maxillo-
mandibular fixation was the most common form of
treatment for mandibular fractures in this study. Similar
findings were reported by Adeyemo et al.. Intraosse-
ous wire osteosynthesis was employed for open reduc-
tion and internal fixation of mandibular fractures in
some cases especially those with unfavorable fractures
of angle of mandible. Most cases of ORIF were per-
formed using intra-osseous wires due to limited availa-
bility of metal implants (plates and screws) and where
available, the cost of treatment was unaffordable to ma-
jority of the victims.
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Conclusion

Mandibular fractures associated with motorcycle crash-
es commonly occurred in the age group of 20-40 years.
Males were affected ten times more than females. Most
of the victims were riders during the crash. The symph-
ysis region was the frequently fractured anatomical site.
There was no difference in occurrence of mandibular
fractures between those who wore and those who did
not wear helmets during the crash. Sex of the victim,
status of the victim during crash and type of helmet
used were strongly associated with multiplicity of frac-
tured sites. Victims wearing half-face helmet were 10
times more likely to have fractures to multiple sites of
mandible.
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