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Background: Mandibular fractures constitute a substantial proportion of maxillo-facial trauma cases in
Chiang Mai. The present study investigated the prevalence, sex, age group, alcohol consumption, crash
helmet use, causes, site, treatment, and postoperative result of mandibular fractures at Chiang Mai University
Hospital, Thailand.

Material and Method: The medical records and radiographs of 198 patients treated for mandibular fracture
at Chiang Mai University Hospital over a 1.5 year period (from 1 January 2005 to 30 June 2006) were
reviewed. Data on the patients’ age, sex, alcohol and helmet use, mechanism of injury, site of fracture, treatment
modality, and post-operative result were recorded and assessed.

Results: Men of 21 to 30 years of age sustained the most mandibular fractures. The ratio of males to females
was 5:1. Most fractures were caused by motorcycle accidents (MCA) (75.75%), followed by body assault
(13.63%), and falls (4.54%). Alcohol consumption was a contributing factor at the time of injury in 79% of
fractures according to the information available. The most common fracture sites were, in descending order,
the parasymphysis (45.3%), angle (19.51%), condyle (15.68%), symphysis (13.24%), body (3.83%), and
ramus (2.09%). Nearly 3/4 of all cases were treated by open reduction (76%).

Conclusion: The incidence and causes of mandibular fracture reflect trauma patterns within the community

and can provide a guide to the design of programs geared toward prevention and treatment.
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The only mobile cranial bone the mandible is
vulnerable to fractures. Despite the fact that it is the
largest and strongest facial bone, it is the tenth most
often injured bone in the body and the second most in
the face). Mandibular fractures can cause a variety
of impairments, including temperomandibular joint
syndrome, malocclusion, poor mastication, salivary
disorders, obstructive sleep apnea, and chronic pain.

Since the first writing on mandibular fracture
dates back to 1650 BC in Egypt®, oral and maxillo-
facial surgeons have studied the pattern of without
consensus on the most common pattern. The causes
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and incidence of mandibular fracture vary with geo-
graphic region, socioeconomic status, culture, religion,
and era. To this end, independent investigators have
conducted numerous studies on population groups
from every continent, all with the common goal of
elucidating the nature of mandibular fractures.

Etiology

The first description of mandible fractures
was as early as 1650 BC®, when an Egyptian papyrus
described the examination, diagnosis, and treatment of
them. Many patients were either not treated properly
or received no treatment at all and subsequently died.

The reported findings in certain aspects of
mandibular trauma have been widely substantiated, for
example, a higher frequency of such fractures among

J Med Assoc Thai Vol. 91 No. 6 2008



males®?, whereas the results in other aspects have
differed. Investigators in countries such as Jordan®,
Singapore®, Nigeria®?, New Zealand'?, Denmark""
and Japan® have found that motor vehicle accidents
represent the most common cause of mandibular frac-
tures in those countries, while others, in Finland!?,
Scotland"® and Sweden? have reported assault as
the most common etiological circumstance. There is
great variability in how these findings translate in
different researches. No recent study has documented
the pattern of mandibular fractures in Thailand.

The present study was a prospective analysis
of all mandibular fractures treated at Chiang Mai
University Hospital overa 11 year period (2005 to 2000).
It aimed to determine the frequency of mandibular
fractures among males and females, and the age group
in which injury occurred most often; examine the mecha-
nisms of injury; investigate the possible contributory
role of alcohol consumption; report on the modalities
of treatment rendered; and examine the frequency of
post-operative complications.

Material and Method

The records and radiographs of all patients
presenting with mandibular fracture at the department
of Surgery, Chiang Mai University Hospital, from 1
January 2005 to 30 June 2006 were reviewed. Chiang
Mai University Hospital is a leading health care center
serving Chiang Mai’s demographically diverse popu-
lation. All patients with a clinical and radiographic
diagnosis of mandibular fracture were included in
this investigation. Patient information was collected
by means of a medical data form specifically designed
for the present study. Data regarding age, sex, cause of
injury, involvement of alcohol consumption in trauma,
crash helmet use, treatment modality, and post-operative
results were gathered from pertinent hospital patient
records.

The data were identified and analyzed based
on age group, gender distribution, mechanism of
action, association with alcohol consumption, crash
helmet use, anatomic location (based on the Dingman
and Navig classification), and treatment modality. The
mechanism of action included motorcycle accidents
(MCA), body assault, falls, Gun Shot Wounds (GSW),
blast injury, car and pedestrian accidents and sports

injury.

Results
The results obtained were reviewed and
analyzed using frequency distribution. One hundred
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ninety eight patients aged 15 to 76 years were treated
for mandibular fracture during the study period.

Mechanism of injury

The causes of mandibular fracture were varied
(Fig. 1), however, the primary causative factor was
MCA (150 cases (75.75%)). Bodily assaults were the
second most frequent cause of fracture (27 cases
(13.63%)), followed by injuries from falls (9 cases
(4.54%)). Other causes included GSW, blast injury, and
car and pedestrian accidents. Trauma resulting from
sports injury accounted for only one case (0.51%).

Fracture sites

There were 287 mandibular fractures (Table 1).
The most common location, using the Dingman and
Navig classification, was the para-symphysis (45.30%)
followed by the mandibular angle (19.51%), condyle
(15.68%), symphysis (13.24%), and ramus (3.83%). The
least common sites were the body (2.09%) and coro-
noid (0.35%). The incidence of 1, 2, 3, 4, and 5 fracture
sites was 198 (59.6%), 73, 5, 5, and 1, respectively.

Age group, sex, alcohol consumption, and crash
helmet use

The most common age group affected was
that of 21 to 30-year-olds (Fig. 2), followed by the 11 to
20-year-old age group. The least affected population
was that of 60 year olds or older. Males and females
accounted for 83% and 17%, respectively, of all victims.
With regard to the use of alcohol, 79% of the study
population had drunk alcohol before a trauma accident
and no one wore a safety helmet.

Treatment modality

The surgeons at Chiang Mai University
Hospital used several different approaches for the
reduction and fixation of mandible fractures. Patients

Table 1. Total sites of the mandibular fracture

Sites of fracture Number Percent
Parasymphysis 130 45.30

Angle 56 19.51

Condyle 45 15.68

Symphysis 38 13.24

Ramus 11 3.83

Body 6 2.09

Coronoid 1 0.35

Total 287 100
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Fig. 1 The causes of mandibular fracture
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Fig. 2 Age group affected by mandibular fractures

were allocated into five groups according to the type
of treatment modality.
Group 1: Intermaxillary for 4 weeks.
Group 2: Open reduction and internal fixation (ORIF)
with IOW with (IMF) for 4 weeks.
Group 3: ORIF with Plate & Screws and IMF for 2 weeks.
Group 4: ORIF with two Plates & Screws; no IMF.
Group 5: ORIF with a Reconstruction Plate, no IMF.
In approximately (| of the 198 patients (151
cases (76%)), for which information about management
was available, an open approach involving plates,
screws or interosseous wiring (or some combination
of these) was used (Table 2). For the remaining 47
patients (24%), treatment was more conservative.
Management in these cases involved closed reduction
of the fracture and inter-maxillary fixation usually with
arch bars or ivy loops.
Patients treated at this institution over the
period of evaluation were followed post-operatively
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for an average of 6 months. The frequency of post-
operative complications was relatively low. Of the 198
study patients, only 13 (7%) experienced a fair post-
operative result, due to a significant malocclusion, and
they required occlusive adjustment.

Table 2. Management of mandibular fracture

Management Number of  Percent
patients

IMF 4 wks 36 23.74

ORIF & IOW & IMF 4 wks 44 29.29

ORIF & Plate and screws 66 43.94
& IMF 2 wks

ORIF & Plate and screws 3 2.02
(2 plates), no IMF

ORIF & mandibular plate, 2 1.01
no IMF

Total 151 100.00
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Discussion

This was the first hospital-based study of
the causal mechanisms of mandibular fracture at
Chiang Mai University Hospital.

The investigation results of mandibular
fracture patients, who were treated at Chiang Mai
University Hospital, were largely in agreement with
those of previous reports, particularly with regard to
age and sex. The gender distribution of the study
population over a 1.5 year period showed that most of
the patients were male (83%), with females accounting
for only one-fifth of the cases (17%). Indeed, the
prevalence of mandibular fracture was higher in males
of all age groups, with an overall male-to-female ratio
of approximately 5:1. Most studies have also shown
a lower incidence of maxillo-facial fractures in
women*!1519 with the highest prevalence of fractures
occurring in the second decade.

The finding that men aged 21 to 30 constituted
the group with the highest frequency of jaw fracture is
consistent with previously published reviews!>!7,
These cohorts make up the most active group in society,
and they tend to be more involved in maxillo-facial
trauma. It has also been consistently shown that the
frequency of mandibular fracture among males is far
greater than that for females. Overall ratios of males to
females have reportedly ranged from 3:1 to 5.4:1@-111318),
which is similar to the ratio observed here (5:1).

Olson et al'” demonstrated that vehicular ac-
cidents caused 48% of fractures. In a retrospective
study, Fridrich et al"” demonstrated that altercations
accounted for 47% of fractures and automobile accidents
for 27%.

Thorn et al®” reported that 156 jaw fractures
(90%) in Greenland were due to interpersonal violence.
Adekeye?Y, in Nigeria, reported that 76% were related
to vehicular accidents. The primary causes of mandible
fractures are vehicular accidents and assaults. These
vary according to the area in which the survey was
taken and the socioeconomic and ethnic status of the
community. Other significant causes are falls and
sports injuries. In a large retrospective study of
2,137 patients with mandibular fractures, Ellis et al 1>
reported that 43% were caused by vehicular accidents,
34% by assaults, 7% were work related, 7% occurred
as the result of a fall, 4% occurred in sporting accidents,
and the remainder had miscellaneous causes. Vaillant
and Benoist®? described 14 cases of gunshot injuries
to the mandible. Patients were aged 6-68 years. Two
children were victims of accidents, and the adults were
either suicide or assault victims.
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Many authors have reported motor vehicle
accidents as a major cause of mandibular fracture®->710,
whereas others have recorded assault as the main caus-
ative factor!'>'9, Consistent with the findings of former
investigations, MCA was the single most frequent
cause of jaw fracture in the present study (75.75%).
The explanation given for this was that a large propor-
tion of the population uses a motorcycle on a daily
basis. Those suffering trauma as a result of MCA were
mainly males. The second most common cause was
bodily assault, obviously because of increasing male
aggression in a greater population density, which leads
to less tolerance, personal competitiveness, and more
assault cases.

Using the Dingman and Navig classification,
the anatomical pattern of presentation showed an
incidence of para-symphysis involvement of 45.30%
followed by the mandibular angle (19.51%), condyle
(15.68%), symphysis (13.24%), and ramus (3.83%).
The least common sites were the body (2.09%) and
coronoid (0.35%).

This follows the same trend as the study of
Vetter et al, but is in contrast to Olson et al and many
others. This allows the conclusion that the pattern of
presentation is a multi-factorial variable.

In the present study, the average number of
diagnosed mandibular fractures per person, was
therefore 1.44, when counting the diagnosis of
‘multiple mandibular fractures’ as one diagnosis, and
40.4% of the total patient population presented
with more than one fracture site in the mandible. The
most common combination was para-symphysis and
angle.

In Sweden, alcohol or narcotic involvement
in mandibular fractures has been reported as high as
56%, and most of the cases associated with violence
(79%) were linked to alcohol abuse™. In a study
conducted in Finland, 44% of mandibular fractures
were associated with alcohol abuse®. Investigators
in Nigeria have suggested that in their region of
the world, observed increases in the prevalence of
mandibular fractures may be directly related to
increased consumption of alcohol after annual
periods of fasting™. In the present study, alcohol was
associated with about 76% of jaw fractures, a proportion
significantly higher than figures reported elsewhere.
This discrepancy may be explained by underreporting
by hospital staff. It may also suggest that the neglected
laws governing the sale and consumption of alcohol
in Chiang Mai may be an important factor of alcohol-
related mandibular fracture.

871



In general, alcohol consumption, directly or
indirectly alters the central nervous system, leading to
depression of the inhibitory control mechanism in the
brain, and most of the presented patient population
had consumed alcohol before an incident.

Hippocrates® was the first to describe re-
approximation and immobilization using circum-dental
wires and external bandaging to immobilize the fracture.
The importance of establishing proper occlusion first
was described in a textbook written in Salerno, Italy, in
1180. Maxillo-mandibular fixation was first mentioned
in 1492, in an edition of the book Cyrugia printed in
Lyons. Chopart and Desault used dental prosthetic
devices to immobilize fracture segments. Guglielmo
Salicetti was the first to accomplish the use of inter-
maxillary fixation.

The management of fractures to the maxillo-
facial complex remains a challenge for oral and maxillo-
facial surgeons, demanding both skill and a high level
of expertise. It has been reported that fractures of the
mandible account for 36% to 59% of all maxillofacial
fractures!>'82%_ The large variability in reported pre-
valence is due to a variety of contributing factors, such
as the sex, age, environment, and socio-economic
status of the patient, as well as the mechanism of injury.
For each patient, the combination of these factors
determines the likelihood of a mandibular fracture. A
clearer understanding of the demographic patterns of
mandibular fractures will assist health care providers
as they plan and manage the treatment of traumatic
maxillofacial injuries. Such epidemiological information
can also be used to guide the future funding of public
health programs geared toward prevention.

The current preference for the use of miniplate
systems in the treatment of mandibular fracture is
evident. Increasing cost of equipment and operating
time have frequently been considered a disadvantage
of miniplate fixation of mandibular fractures. The major
advantage of osteosynthesis is the avoidance, or
reduction of IMF duration. Major limitations of the
present study were that the group selection was not
randomized, there were multiple surgeons, and bias
in the patient selection for treatment modality was
related to the surgeon’s preference and based solely
on adherence to the tension band and osteosynthesis
theory.

For the 198 patients treated for mandibular
fracture, the fair post-operative result rate was only 7%.

A recent case-control study found that
crash helmets did not prevent injuries to the upper and
mid-face®®. Many motorcycle helmets cover the lower
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face, which may help to decrease motorcycle mandi-
bular fracture. However, almost all crash helmets used
routinely in Thailand do not cover the lower face.
Furthermore, they were not worn properly either
voluntarily or involuntarily. To date, no studies have
been published addressing the effectiveness of
motorcycle helmets in protecting the lower face.

The incidence and causes of mandibular
fracture reflect trauma patterns within a wide range of
social settings. Their causes often reflect shifts in
trauma patterns over time. It is hoped that assessments
such as the one presented here will be valuable to
government agencies and health care professionals
involved in planning future programs of prevention
and treatment.
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