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ABSTRACT

Background: Incidence of maxillofacial fractures is quite high worldwide. A very important aesthetic function is served
by maxillofacial skeleton moreover the prominent position of maxillofacial skeleton makes it more susceptible to
fracture.

Methods: A prospective study was done to assess the main etiology and pattern of maxillofacial fractures of 60 patients
who came to the emergency department of Sri Guru Ram Das Institute of Medical sciences and Research between
January 2018 and June 2019.

Results: Total number of patients taken for this study were 60. The number of male patients were 56 (93.33%) and
number of female patients were 4 (6.66%) and male to female ratio was (14:1). The age range spanned from 11 years
to 70 years with (mean age=37.30 years, SD=14.27). Primary etiologic factor for maxillofacial fractures was road traffic
accidents (49, 81.66%), followed by fall (8, 13.33%), and assault accounted for (3, 5%). Total 229 fractures were present
in 60 patients. Concerning the anatomical site of fractures, it was explored that most common site of fractures is orbit
(59, 25.72%) followed by fractures of maxilla (55, 24%) and zygomatic complex (35, 15.28%). Infection was most
common complication and was present in 2 (3.33%) of the patients during hospital stay. 21 (35%) of the patients had
associated head injury and maximum patients 49 (81.66%) were treated by open reduction and internal fixation.
Conclusions: It is concluded, that main etiology of maxillofacial trauma is road side accidents. Therefore, strict
compliance of traffic rules can avoid such injuries.

Keywords: Head Injury, Maxillofacial fractures, Mild face fractures, Road side accidents, Open reduction and internal
fixation, Orbital wall fractures

INTRODUCTION

A very important aesthetic function is served by
maxillofacial skeleton.! The facial skeleton is vulnerable
to trauma because it is highly exposed part of the body.
Sight, hearing, smell, facial expression, eating and
breathing are all mediated by face therefore fractures of
maxillofacial skeleton requires repair and reconstruction
with passage of time after injury.! The incidence of
maxillofacial fractures is common throughout the world
but their pattern is different in different societies.? Road

traffic accident is the most common etiological factor
responsible for most devastating facial injuries.* Road
traffic accidents accounts for twenty time higher death rate
in India as compared to developed countries.*
Maxillofacial fractures can be classified into upper third,
middle third, and lower third.> Present study was
conducted to document the patterns and etiology of
maxillofacial fractures at Sri Guru Ram Das Institute of
Medical Sciences and Research, Sri Amritsar, Punjab,
India.
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METHODS

The study was conducted in the department of General
Surgery at Sri Guru Ram Das Institute of Medical Sciences
& Research, Sri Amritsar. Total 60 patients were studied
after taking informed consent. The study recorded age, sex
and, mode of injury, Complications during hospital stay
and management modalities used. The age range of the
present sample was 11 to 70 years. The sample consisted
of both genders i.e. males and females. The present
research was conducted prospectively. Period of study was
from January 2018 to June 2019. After stabilizing the
patient detailed history, examination, and 3D CT scan of
Face was done. Any investigation according to associated
injuries was done. According to patient’s general condition
and neurosurgery fitness, management was planned.

Inclusion criteria

All the patients of any age and either sex presenting with
maxillofacial trauma to the emergency department of Sri
Guru Ram Das University of Health Sciences, Sri Amritsar
were included in the study.

Exclusion criteria

Previously maltreated cases, too old fractures with
malunion (more than two weeks), patients having contra -
indications for local and general anasthesia were excluded.

Data was analyzed using Statistical Package for Social
Sciences (SPSS) version 19 for windows.

RESULTS

In the present study, data of the 60 patients with 229
maxillofacial fractures was analyzed prospectively. The
age range spanned from 11 years to 70 years. Mean age
was 37.30 years with SD=14.27. Males accounted for
93.33% of patients of the present study. Females
constituted 6.66% of the total sample. Male to female ratio
was reported as (14:1). The significant male
preponderance for various etiologies was indicated by chi-
square. Results indicated that males accounted for (56,
93.33%) of the patients of the present study and females
constituted (4, 6.66%) of the total sample. The male to
female ratio was 14:1 (X?=40.32, df=1, p<0.01).
Therefore, the difference is statistically significant.

Itis clear from study that 3.33% of the patients were in the
age group of 11-20 years, 36.66% patients were in 21-30
years of age, 28.33% of patients were in the age group of
31-40 years, 16.66% of patients were of 41-50 years
whereas 5% of the patients were in the age group of 51-60
years, whereas 10% of the patients were in the age group
of 61-70 years. Mean age of patients was 37.30 years with
SD=14.27.

As shown in the Table 1 road traffic accidents accounted
for (49, 81.66 %) of the reported cases of maxillofacial

fractures followed by fall (8, 13.33%), and assault
accounted for (3, 5%), of all the fractures (X?=63.70, df=2,
p<0.001). Therefore, the difference is statistically
significant.

Table 1: Etiology of maxillofacial fractures.

Etiology ;t?;gfsr ot Percentage ‘
Road traffic accidents 49 81.66

Fall 8 13.33
Assault 3 5

Total 60 100

Table 2: Anatomical distribution of
maxillofacial fractures.

Fractures NTTIOET 6 Percentage ‘
_fractures
Frontal bone 17 7.42
Frontal sinus 14 6.11
Orbit 59 25.72
Temporal bone 9 4
Nasal bone 21 9.17
Maxilla 55 24
Zygomatic complex 35 15.28
Mandible 19 8.27
Total fractures 229 100

It is evident from the Table 2 that total fractures were 229.
Among these fractures the most commonly fractured bone
was of the orbit 59 (25.72%), followed by fractures of
maxilla 55 (24%), zygomatic complex 35 (15.28%), Nasal
bone 21 (9.17%) mandible 19 (8.27%), frontal bone 17
(7.42%), 14 (6.11%), temporal bone 9 (4%) (X?>=88.86,
df=7, p<0.001). Therefore, the difference is statistically
significant. It has been found from current study that 17
(7.42%) fractures were of frontal bone while 14 (6.11%)
were the fractures of frontal sinus.

Table 3: Anatomical distribution of orbital

roof fractures.
Fractures of orbital Number of
roof fractures FEEBAELE
Fractures of left side 4 1.74
F_ractures of right 5 518
side
Bilateral fractures 2 0.87
Total 11 4.79

Table 3 indicated that 6 (1.74%) of the experienced
fractures were of left orbital roof whereas 5 (2.18%)
fractures were of right orbital roof. It was also revealed
from the table that 2 (0.87%) of the fractures were of
orbital roof on both the sides (X?=1.27, df=2, p>0.05).
Therefore, the difference is statistically non-significant.
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Table 4: Anatomical distribution of orbital medial
wall fractures.

Fractures of orbital N

. Percentage
medial wall fractures
Fracture of left side 5 2.18
Fracture of right side 4 1.74
Bilateral fracture 3 1.31
Total 12 5.23

Table 4 illustrated that 7 (2.18%) of the fractures were of
left medial orbital wall. There were 4 (1.74%) fractures of
left orbital medial wall whereas 3 (1.31%) Fracture were
of bilateral orbital medial wall (X?=0.50, df=2, p>0.05).
Therefore, the difference is statistically non-significant.

Table 5: Anatomical distribution of temporal
bone fractures.

Fractures of Number of
Percentage
temporal bone fractures
Fracture of left side 1 0.43
F_racture of right 7 3.05
side
Bilateral fracture 1 0.43
Total 9 3.91

It was evident from Table 5 that left temporal bone
fractures were 1 (0.43%) while 7 (3.05%) of the fractures
were of right temporal bone. 1 (0.43%) of the experienced
fractures were present bilaterally. It is evident from study
that 21 (9.17%) of fractures were of nasal bone.

Table 6: Anatomical distribution of fractures of
alveolar process of maxilla.

Fractures of alveolar ~ Number of

Percentage
process _fractures
Fracture of left side 4 1.74
Fracture of right side 6 2.62
Total 10 4.36

Table 6 demonstrates that 4 (1.74%) of total fractures
faced were of the left alveolar process of maxilla whereas
6 (2.62%) of the fractures encountered were of right
alveolar process (X?=0.04, df=1, p<0.05). Therefore, the
difference is statistically significant.

Table 7: Anatomical distribution of fractures of
maxillary sinus.

Number of

Fractures of

. . Percentage
maxillary sinus fractures
Fracture of left side 18 7.86
Eracture of right 8 3.49
side
Bilateral fractures 12 5.24
Total 38 16.59

It can be inferred from Table 7 that 18 (7.86%) of the
fractures were of left maxillary sinus while 8 (3.49%) of
the fractures experienced were of right maxillary sinus and
12 (5.24%) were bilateral fractures of maxillary sinus
(X?=4.00, df=2, p>0.05). Therefore, the difference is
statistically non-significant.

Table 8: Anatomical distribution of fractures of
zygomatic complex.

Fractures of zygomatic ~ Number of p
ercentage

complex fractures

Fracture of left side 18 7.86

Fracture of right side 12 5.24

Bilateral fracture 5 2.18

Total 35 15.28

It is revealed from the Table 8 that 18 (7.86%) of the total
fractures were of left zygomatic complex and 12 (5.24%)
of the fractures were of right zygomatic complex while 5
(2.18%) of the fractures were of zygomatic complex
bilaterally (X?=7.25, df=2, p<0.05). Therefore, the
difference is statistically significant. Results showed that 7
(3.05%) of the fractures were of hard palate.

Table 9: Anatomical distribution of orbital lateral
wall fractures.

Fractures of orbital Number of

Percentage
lateral wall _fractures
Fracture of left side 7 3.05
Fracture of right side 8 3.49
Bilateral fracture 1 0.43
Total 16 6.97

Table 9 illustrates that 7 (3.05%) of the fractures were of
left lateral orbital wall. There were 8 (3.49%) fractures of
right orbital lateral wall whereas 1 (0.43%) of the fractures
were of bilateral orbital lateral wall (X?=5.37, df=2,
p>0.05). Therefore, the difference is statistically non-
significant.

Table 10: Anatomical distribution of orbital
floor fractures.

Fractures of orbital Number of

Percentage
floor fractures
Fracture of left side 6 2.62
Fracture of right side 11 4.80
Bilateral fracture 3 1.31
Total 20 8.83

Table 10 illustrates that 6 (2.62%) of the fractures were of
left floor of orbit. There were 11 (4.80%) fractures of right
orbital floor whereas 3 (1.31%) of the fractures were of
bilateral orbital floor (X?=4.9, df=2, p>0.05). Therefore,
the difference is statistically non-significant.
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It is inferred from present study that 5 (2.18%) of the total
fractures were of body of mandible, 5 (2.18%) were of
ramus, 2 (0.87%) were of condylar process and TMJ,
symphysis had 5 (2.18%) of the total fractures, while 1
(0.43%) were of angle, 1 (0.43%) were of the angle, 1
(0.43%) were of alveolar process. It has been found from
present study that 21 (35%) of the patients suffered head
injury while head injury was absent in 39 (65.1%) of the
total patients.

Study indicated that 2 (3.33%) of the patients had infection
during hospital stay, moreover 1 (1.66%) of the patients
experienced malocclusion while 1 (1.66%) of the patients
developed diplopia. The sample of the present research
consisted of 60 patients. Among these patients 6 (10%)
were treated conservatively. 49 (81.66%) of the patients
were treated by ORIF. ORIF, IMF and Orbital Mesh was
used for treatment of 2 (3.33%) of the patients. Globe
repair along with orbital mesh and ORIF was done for 1
(1.66%) of the patients. Closed reduction of fractures was
done in 2 (3.33%) patients.

DISCUSSION

Maxillofacial fractures are the major cause of serious
injuries and simultaneously it also impose significant
burden on the society due to high mortality rate of the
individuals sustaining maxillofacial fractures. Moreover
not only mortality but the rate of morbidity is also high.
Maxillofacial fractures also leads to loss of function along
with loss of aesthetics of the face.

We did a prospective study of patients of roadside
accidents sustaining maxillofacial fractures who came to
Sri Guru Ram Das Institute of Medical Sciences and
Research and Studied pattern of fractures, its management
and post-operative complications

The pattern of maxillofacial fractures varies not only from
country to country but significant variation can be seen in
the different geographical regions of the country. This
variation may be attributed to differences in lifestyle,
different environment and varying socioeconomic status.
Moreover cultural variations are also present in the secular
country like India.®

Review of literature has indicated that road traffic
accidents are the major etiological factors responsible for
maxillofacial fractures.” Same trend has been observed in
the present study. 49 (81.66%) of the total patients
experienced maxillofacial fractures due to road traffic
accidents. The probable explanation for the same is that
developing nations like India lack the stringent
implementation of the speed limits. This result is
consistent with the previous studies.”® Present study
concluded that males frequently exhibited fractures with
male to female ratio being 14:1. It was observed that there
was male preponderance regarding the number of fractures
which is comparable with the past research.®

Present research found that the mean age of the patients
who sustained the maxillofacial trauma was third decade
(37.30 years) with SD=14.27 which is in line with the
results reported by Maliska and Vahdati who also reported
that third decade is wvulnerable time period for
maxillofacial fractures.!®! The possible explanation for
the same is that people in this age drive carelessly and also
participate in the dangerous exercises.

It was revealed from the study that maximum fractures
were present in the orbital region (59, 25.72%). The floor
of orbit was most commonly fractured bone. It was also
revealed from the results that right orbital floor 11 (4.80%)
was fractured most frequently followed by left side of
orbital floor 6 (2.62%). Bilateral orbital floor fractures
were encountered 3 (1.31%) of total fractures. This finding
is in line with the study conducted by Manana et al, who
also found that orbital fractures were most frequently
encountered fractures.’? Wahdati et al, Abosadegh,
Maurya et al, also found that orbital walls were most
frequently fractured bones.®''® Rayes et al, concluded
that right orbit was most frequently fractured bone among
orbital fractures and this finding is in accordance with the
present study.'* They also found that left orbital wall was
fractured most frequently after the right orbital wall
followed by bilateral fractures of orbital wall which is
again in line with the findings of the present research.

Research also found that floor of right orbit was most
frequently fractured which in accordance with the findings
of Manana et al.*? Reyes et al were also able to reach at the
conclusion that floor of the orbit was the most common
isolated fracture encountered.*

The main reason of the orbital fracture can be attributed to
the inherent structural weakness of orbital walls.’* The
anatomical details suggest that orbital floor is the thinnest
bone of the orbit along with medial wall. Moreover
morphometric variations in the different races regarding
the orbital anatomy can be possible explanation that orbital
floor fractures are encountered most frequently. It has been
observed from the previous studies that Asian sustain
orbital floor fractures most frequently as compared to
Africans.’?

The next important finding of the present study suggested
that maxilla was the second most commonly fractured
bone 55 (24%). Ortakoglu had also found that maxilla 22
(14.01%) was second most frequently fractured bone.*

Maxillary fractures occur mostly when a sufficient amount
of force such as in road traffics accident hits the face.®

Zygomatic complex was the third most frequently
encountered fracture 35 (15.28%). Among the fractures of
zygomatic complex, the left side was fractured most
frequently 18 (7.86%) followed by right side 12 (5.24%)
while the bilateral fractures were 5 (2.18%). Bahdati also
concluded that fracture of zygomatic complex was present
in 34.93% of all the fractures.'
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The fracture of zygomatic complex occurs when kinetic
force is applied. The zygomatic bone act as the buttress
between skull and maxilla. Due to prominent position of
zygomatic bone, it becomes vulnerable to injury.t’

The nasal bone encountered the 21 (9.17%) of the total
fractures. It is in concordance with the findings of
Pungrasmi, Chrcanovic and Arslan who also reported that
17.8% of the nasal bone fractures were present out of total
10526 fractures.'8-20

Nasal bone fracture can occur frequently because of the
prominence of the nose. This fracture may occur in
isolation or may occur in combination of other fractures.
The fracture of this bone produces asthetics deformity
along with the functional disturbance. Therefore, prompt
treatment is mandatory to restore the functional
deformity.?1.22

Results of present research also indicated that mandible
experienced 19 (8.27%) of the total fractures. The results
are in agreement with the observation of Pungrasmi who
also concluded that 21.8% of the total fractures were of
mandible.?°

Among the mandibular fractures the most commonly
fractured part was body 5 (2.18%) and ramus 5 (2.18%).
This finding is in line with the other study conducted by
Ortakoglu. This study indicated that body experienced
30.43% of the total fractures.'> Oboimakinde also found
that body was also frequently fractured bone.'® Body was
most frequently fractured bone among mandibular
fractures as reported by Aggarwal.?

Mandible is the largest and strongest bone in the facial
anatomy. This bone is also vulnerable to the fractures
because of its prominent position in the face. Moreover
vulnerability of jaw varies from one individual to another
and from time to time in same individual 2223 There are two
principles that are involved in the fracture of mandible: the
dynamic factor (blow) and the stationary factor (Jaw). The
dynamic factor is characterized by intensity of blow and
its direction. A light blow may cause greenstick fracture.
Whereas heavy blow can cause comminuted fracture while
static factor has to deal with the jaw itself.?2%

It is clear from the results that frontal bone and frontal
sinus experienced 17 (7.42%) and 14 (6.11%) of the total
fractures respectively. A protective role is served by
frontal bone which represents a transition between
cranium and facial skelton. These fractures are
encountered only due to high velocity trauma to the
craniofacial region mainly due to road traffic accidents
specially collisions.?*

The frontal sinus is less commonly fractured because it
gets protection from thick cortical bone as compared to
other bones of the face. This finding is in concordance with
the study of strong who reported that the fractures of the

frontal sinus constitute only 5% to 15% of all the
maxillofacial fractures.?

The least commonly fractured bone in the present study is
temporal bone (9, 4%) of the total fractures. The fracture
of the temporal bone is least commonly encountered
because it requires both blunt and penetrating trauma.

Findings of present study also indicated that mid-face
fractures were maximum in number accounting for 111
(48.45%) of the total fractures. This finding is in contrast
to the most of the studies conducted by (Bali, Obimakindi,
Gupta, and Subashraj) who found that mandible was most
frequently fractured bone.®26-28

Mid-face accounted for maximum maxillofacial injuries,
the probable reason for the same is that mid-face is
considered as dependent structure because it makes the
connection between stable frontal bone superiorly and
mandible inferiorly, moreover it is considered as
inherently weak due to its position. These findings are in
line with the results of Agarwal et al, Ugboko et al, Al
ahmed et al.22%:30

The complication which were observed in the present
research during the 2 week’s hospital stay of the patients
was infection, diplopia and malocclusion with the
frequency of 2 (3.33%), 1 (1.66%) and 1 (1.66%)
respectively. Findings of the present research are in
agreement with the findings of Motamedi.’

Head injury was sustained by 21 (35%) of the patients. The
6 (10%) were treated conservatively. 49 (81.66%) of the
patients were treated by ORIF. ORIF, IMF and Orbital
Mesh was used for treatment of 2 (3.33%) of the patients.
Globe repair along with orbital mesh and ORIF was done
for 1 (1.66%) of the patients. Closed reduction of fractures
was done in 2 (3.33%) patients.

This result is consistent with the studies conducted by
Aggarwal et al, Rayes et al, Ortakoglu et al. The major
imaging technique used was 3D CT face 21415

CONCLUSION

It is concluded from the findings that main etiology of
maxillofacial trauma is road side accidents. Therefore
strict compliance of traffic rules should be ensured to avoid
such injuries. It is also concluded that in the present
scenario Open reduction and internal fixation is the main
choice of treatment. It results in good fracture reduction
and early functional outcomes which further promotes
patient’s quality of life.
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