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ABSTRACT
Background: The most commonly observed emergency, contributing to high morbidity and mortality is pediatric trauma. 
The purpose of this research is to analysis the incidence and pattern of maxillofacial trauma in children in Upper Egypt 
and to assess its management regarding to the successful healing with the least complications.
Patients and Methods: This prospective research was performed at the Maxillofacial / Head and Neck Surgery Unit of 
General Surgery Department of Sohag University Hospitals. All children with maxillofacial trauma during the period 
from January 2016 to May 2020 and from all governor around sohag that include Qena, Luxor, Aswan and the Red Sea 
were enrolled . The study included 232 pediatric patients with a total of 298 fractures.
Results: The male: female ratio was 3.3:1. The age group 6 to <12 years was the most common group to be injured by 
95 patients (40.9%) and the age group <3 years was the least group to be injured by 8 patients (3.4%). The most common 
cause of maxillofacial trauma was falling from hight (FFH) with 144 (62.1%) patients, followed by motor car accident 
(MCA) affecting 67 (28.9%) patients. Mandibular fractures had the highest incidence with 152 (51.0%) followed by 
Midface fractures with 73 (24.5%). Associated soft tissue injuries were present in 22% of all cases. All the included 
fractures healed successfully.
Conclusion: FFH was the essential cause for maxillofacial injuries. Males and parasymhesial fractures showed the 
highest predominance. International guidelines should be followed for the determination of the treatment of choice either 
conservatively or surgically and the treatment of choice is dependent on fracture morphology, patient characteristics and 
surgeon experience and skill. The post traumatic follow up helps to avoid harmful draw backs.
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INTRODUCTION                                                                 

The most commonly observed emergency, contributing 
to high morbidity and mortality is the pediatric                              
trauma.[1,2] Trauma is characterized, as a body injury caused 
by an external mechanical force and it is one of the main 
morbidities and a leading cause of death.[3]

Maxillofacial fractures are a worldwide injury that 
can happen solitarily or in conjunction with other injuries 
including cranial, spinal, and upper and lower body injuries 
that require urgent evaluation for potential emergency 
interventions.[4] Because of their higher cranial mass-to-
body ratio, children are highly vulnerable to craniofacial 
trauma. In children under 16 years, the incidence of facial 
fractures is 1:14% and in those younger than 5 years, it is 
0.87:1%.[5]

The common causes of this injury are mainly fall from 
a height, road traffic injuries, sports accidents, and physical 
violation. Diagnosis depends essentially on clinical and 

radiographic evaluations. Trauma management involves 
treating the soft tissues and/or the bone trauma together 
with the emergency care of other life threatening injuries.[6]

Compared to adults, the occurrence of maxillofacial 
trauma in children is less, but because of the major 
difference in children's facial morphology, they need to 
be treated as a special category of maxillofacial surgery 
patients. These variations include, children age, the small 
dimensions of the bones, the small size of the paranasal 
sinuses, the capacity for growth, the existence of tooth 
germs in the jaws during primary and mixed dentition, 
and a faster healing process together with cooperation 
difficulties, and most of cases need to be operated under 
general anaesthesia than adult.[7]

The place and pattern of the fracture depend on the 
interrelationship between the causative instrument, its 
momentum, and the particular anatomical characteristics 
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of the stage of development of the child. infants (under the 
age of 2) are more common to experience frontal region 
injuries, while older children are more vulnerable to chin, 
lip, cheek, and nasal region injuries.[8]

Pediatric fractures are less frequent than soft tissue 
injuries and display varying clinical presentations 
depending on the causative instrument and the phase of 
bone maturation.[9] The most frequent injuries in pediatric 
trauma are mandibular fractures, with the Condylar region 
being the most common broken site.[10]

Concomitant soft tissue injuries and facial fractures 
take place in 29:56% of the cases. Appropriate and early 
washing, debridement, and closure of the wound together 
with an antibiotic prophylaxis should be performed for 
the treatment of these injuries.[11] Acrylic splints with 
perimandibular wiring should be considered for the 
treatment of mandibular fractures in young age group, 
open reduction and internal fixation is favored in the older 
children, and biodegradable plates can also be used in older 
pediatric age.[12]

The purpose of this research is to analysis pattern, 
different treatment modalities and possible complications 
in paediatric maxillofacial trauma at Sohag University 
Hospitals in Egypt.

PATIENTS AND METHODS:                                                                               

This retrospective research was performed at the 
Maxillofacial / Head and Neck Surgery Unit of General 
Surgery Department of Sohag University Hospitals, in the 
period from January 2016 to May 2020.

A full history was obtained from all the patients or their 
parents including items of the personal history as name, 
age, sex and Residence. These data also included mode 
of trauma that was categorized into FFH, MCA, assault 
from others, animal kick, and sport related injuries. The 
children were classified into 4 groups depending on their 
age: Group A (1 <3 years), Group B (3 <6 years), Group C 
(6 <12 years), and Group D (12 ≤16years).

All the patients were brought to the ED (emergency 
department) of Sohag University Hospitals by their 
relatives and full resuscitation was done according to ATLS 
protocols. Clinical examinations were performed and 
they were assessed by investigations either laboratory or 
radiological that were done especially for poly-traumatized 
patients.

Laboratory: such as

•	 Complete blood count, Prothrombin time and 
concentration, Serum glucose, and Serum creatinine.

Radiological: Such as

•	 X-rays (with panoramic images if needed), FAST 
(Focused assessment with sonography for trauma) scan, 
CT brain and 3D face.

Classification of maxillofacial injuries:

Types of recorded maxillofacial trauma were 
categorized into soft tissue injuries and maxillofacial 
fractures. 

The fractures were allocated to mandibular, midface, 
fronto-orbital fractures, and dento-alveolar fractures: 

•	 The mandibular fractures were classified as 
stated by Killey[13] into condyle, ramus, angle, body, 
symphyseal, and parasymphyseal. 

•	 The midface fractures were also subdivided 
as Le Fort I, II, and III types, zygomatic complex, naso-
orbital-ethmoidal (NOE), and nasal fractures.[52]

•	 The fronto-orbital fractures include frontal 
bone fracture, lateral orbital wall fracture, medial orbital 
wall fracture, supra-orbital wall fracture, and infra-orbital 
wall fracture.[53]

•	 Dento-alveolar fractures:

Although, all of these sites may be fractured isolated 
or combined with another type, one bone may include 
many fractures in different anatomical sites as mandible 
may be fractured in two different sites like condyle and 
parasymphesis.[54]

Concomitant injuries:

Facial fractures are usually caused by a severe trauma, 
so there can be other associated injuries. These injuries 
include Neurocranial, Ophthalmological, Cardiothoracic, 
Orthopedic, or Abdominal injuries.

Midface and mandible fractures have the greatest 
risk of concomitant injuries due to high-energy impact 
mechanisms needed to induce these fractures.

Inclusion criteria:

All patients with any maxillofacial trauma isolated or 
associated with other injuries, were eligible for the study.

Exclusion criteria:

Patients with maxillofacial trauma aging above 16 
years old were not enrolled in the study. 
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Treatment protocol:

A variety of factors should be considered when deciding 
a regimen of care for pediatric patients with facial injury. 
They include:

1.	 The patient's age: to optimize growth and 
development.

2.	 The anatomic site: to improve shape and function. 

3.	 The severity of the injury (displacement, 
comminution, and the number of injuries):

4.	 The time passed since the infliction of the injury: 
best to be managed within 4 days.

5.	 Concomitant injury: to determine anesthesia 
fitness and duration of the operation.

6.	 The surgical approach (if intervention is                       
required) : closed versus open.

In case of stable bones, particularly when the fractures 
are non-displaced or greenstick fractures, non-operative 
(conservative) management may be possible and 
observation alone is adequate to avoid complications. It is 
associated with cautious instructions for the parents and 
close follow-up in outpatient clinics.

Arch Bar wiring is a line of treatment for:

•	 Dento-alveolar injuries,

•	 Mandible and maxilla fractures (withminimal 
displacement), and can be associated with maxillo-
mandibular fixation (MMF).

Open reduction and rigid internal fixation (ORIF) by 
plates and screws are recommended for markedly displaced 
fractures. Many of fracture cases may require mixed lines 
of treatment (ORIF + MMF).

Special instructions were ordered for the patients and 
parents about the importance of oral hygiene in the case of 
fracture mandible. 

In pediatric trauma cases, soft tissue injuries necessitate 
prompt care of the wounded tissue following standard 
wound care  procedures and removal of any particles from 
the dermis, immunization against tetanus, and debridement 
of the contused wound margins. The steps of management 
are almost the same as for adults, except that care should be 
begun within hours, as recovery happens faster.

Postoperative evaluation:

Post-operative evaluation and follow up are very 
important in the pediatric population due to the good 
healing power and crucial complications that may occur 
such as infection, wound dehiscence, malocclusion, and 
TMJ ankylosis.

The follow up of our patients was done at 7th, 15th, 
30th days, and at end of the 2nd month and the 3rd month, 
in outpatient's clinic of Maxillofacial / Head and Neck 
Surgery Unit of General Surgery Department of Sohag 
University Hospitals.

All these previous data were recorded, tabulated and 
statistically analyzed.

RESULTS:                                                                          

Fractures were managed either conservatively or 
through surgical intervention according to the guidelines, 
and depending on the type of injury, patients’ ages, and 
the concomitant injuries. Performed surgical interventions 
included closed reduction with mono-fixation, maxillo-
mandibular fixation (MMF), or the open reduction and 
internal rigid fixations (ORIF).

Sociodemographic characteristics

232 children with 298 fractures were managed at 
Maxillofacial / Head and Neck Surgery Unit of General 
Surgery Department of Sohag University Hospitals due to 
maxillofacial trauma. Their age varied from 2: 15 with a 
median of 7 years old at the time of presentation in the 
emergency room.

In our study, out of the 232 patients treated in our unit, 
there were 178 (76.7%) males, and 54 (23.3%) females 
with a male: female ratio of 3.3: 1 (Table 1).

The group A (1 to <3 years group) was the least group 
to be injured;8 patients (3.4%), in group B (3 to < 6 years 
group) the number of patients was 72 patients (31.0%), 
group C (6 to <12 years group) was the most vulnerable 
to be injured;95 patients (40.9%), and lastly the number 
of the patients in group D (12 to ≤16 years group) was 57 
patients (24.6%) (Figure1).

Regarding the patient’s residence, 163 (70.3%) patients 
were from Sohag governorate, 55 (23.7%) patients were 
from Qena governorate, and 14 (6%) patients were from 
Aswan governorate (Figure 1).

Mode of Trauma:

The most prevalent cause of maxillofacial injuries 
among all the studied patients and among all the age groups 
was falling from height (FFH);144 (62.1%) patients. Motor 
car accident (MCA) affected 67 (28.9%) patients, followed 
by animal kick in 12 patients (5.2%), sport related injury 
in eight patients (3.4%), and assault from others in one 
patient (0.4%) (Table 2).

Trauma due to assault occurred only in age group 12: 
16 years, whereas in the age group < 3 years, the mode of 
trauma was FFH.
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Type of Injuries:

We found in our study that out of 232 patients:                     
(Table 3).

•	 Solitary soft tissue wouds such as abrasions and 
lacerations without bone affection were present in 23 
(9.9%) children.

•	 A total of 181 (78.0%) patients had isolated 
fractures.

•	 All the rest of the injuries; 28 (12.1%) patients 
had both soft tissue and bone injuries.

Concomitant injuries:

Abdominal surgical injuries were the most frequently 
associated injuries. Most of these injuries that were found 
in 36 (15.5%) patients were in the form of intra-abdominal 
collections and only one patient underwent splenectomy. 
The second most common associated injury was orthopedic 
injury in 32 (13.8%) patients, then neurological injury in 
23 (9.9%) patients, Cardiothoracic injury in 8 (3.4%) and 
finally four patient (1.7%) displayed ophthalmic injury in 
the form of rupture globe (Table 4).

Anatomic site of the fractures:

298 fracture sites in 209 children were reported during 
the period of the study. Mandibular fractures were the most 
common fractures 152 (51.0%), followed by 73 (24.5%) 
midfacial fractures, 45 (15.1%) fronto-orbital fractures and 
the least common fractures were dento-alveolar fractures 
by only 28 (9.4%) fractures (Figure 2).

Types of mandibular fractures:

The parasymphyseal fracture was the most common 
mandibular fracture by 64 fractures (42.1%), followed 
by Condyle 36 (23.7%), Symphysis 20 (13.2%), Angle 
16 (10.5%), body 12 (7.9%), and ramus 4 (2.6%) with no 
reported coronoid fractures (Table 6).

Types of Midface fractures:

Nasal fracture were the most prevalent type of midfacial 
fractures by 35 fractures (47.9%), ZMC by 22 (30.1%), 
Le fort III by 8 (11%), Le fort I by 4 (5.5%), NOE by 4 
(5.5%), and no cases with Le fort II fracture were reported                   
(Table 6).

Types of Fronto-orbital fractures:

Supraorbital fractures were the most frequent fronto-
orbital fractures type by 18 fractures (40.0%), followed by 
infraorbital fractures by 19 fractures (42.2%), frontal bone 
by 4 (8.9%), and lateral orbital wall fractures by 4 (8.9%) 
(Table 6).

Management of soft tissue injury:

All soft tissue injuries, 51 (22%), whether being isolated 
or combined with fractures were managed by suturing.

Treatment of Pediatric Facial Fractures:

Out of the 298 fractures, 84 fractures (28.2%) were 
treated by conservation, 28 fractures (9.4%) needed open 
reduction and internal fixation (ORIF) only, and 74 fractures 
(24.8%) needed maxillo-mandibular fixation. Moreover, 
62 fractures (20.8%) were managed by combination of 
ORIF and MMF, and titanium mesh was used in 10 (3.4%) 
fractures. Twenty-four fractures were managed by Arch bar 
and out of 35 nasal fractures, 16 fractures were managed 
by CR (Table 7).

Out of 35 nasal fractures, 16 fractures were treated 
using closed reduction and external fixation. The rest                 
(19 fractures) were managed by conservation (Table 8).

Postoperative complications:

The follow up showed that out of the 232 patients, only 
12 patients suffered from complications postoperatively. 
8 (3.4%) patients of them displayed infection and four 
patients of 205 mandibular fracture (1.9%) patients 
displayed malocclusion (Table 9, Figure 3).

Table 1: demographic data

P valueGroup FGroup D
0.6526.5±7.525.2±5.3Age
0.2316;1417;13Sex
0.7646.6±5.845.7±4.7Weight
0.67151.8±6.4150.5±6.5Height
0.4524 ̸ 622 ̸ 8ASA 1 ̸ 11
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Table 2: comparison between two groups as regard intubation score,success,intubation time and satisfaction score.

P valueGroup FGroup D

0.03

0.5
0.6

15 ̸ 8 ̸ 7̸ 0

13 ̸ 8 ̸5 ̸ 4
7

21 ̸ 9 ̸ 0̸ 0

17 ̸ 6̸ 4 ̸ 3
 5

Intubation score
Vocal cord movement
1 ̸ 2 ̸ 3 ̸ 4
Limb movement 
1 ̸ 2 ̸ 3̸ 4
Cough

No significant3030Success
0.025.3±6.53.6±4.3Intubation time
0.3220 ̸ 4̸ 3̸325 ̸5 ̸ 3̸ 2Satisfaction score (1 ̵ 4)

Table 3: comparison between two groups as regard post intubation score, Ramsay sedation score and Spo2

P valueGroup FGroup D
0.006525Post intubation score 1
0.001255Post intubation score ≥ 2
0.00072.5± 0.5473 ± 0.642Ramsay sedation score (RSS)
0.006236Spo2 ≤ 94
0.005724Spo2≥95

Table 4: Haemodynamic changes between two groups including (HR, MAP) at times in baseline, initiation of fiberoptic and one minute 
post-intubation.

P valueGroup FGroup DMean blood pressure (MBP)
0.6595.4±8.295.5±5.7Base line
0.7497.4±5.496.4±7.6At the initiation of fiberoptic
0.003117.6±4.397.7±6.2One minute after intubation
P valueGroup FGroup DHeart rate(HR)
0.8775.3±6.474.4±7.8Base line
0.3477.5±4.373.4±6.8At the initiation of fiberoptic
0.008114.4±4.372.4±5.4One minute after intubation

Table 5: comparison between 2 groups as regard cortisol level

P valueGroup FGroup D
0.67270.4±160.23266.7±211.22Cortisol level at time of induction  Nano ̷ ml
0.85269.8± 150.4270.6±155.72Cortisol level after 20 min

Table 6: Adverse events and satisfaction data between  group (D) and group (F) during fiberoptic intubation. Data are expressed as median 
(IQR [range]) or number (proportion).

p valuegroup F (n=20)Group D (n=20)
0.007(15/8/7)(20/5/5)Airway obstruction score; 1/2/3
0.3110Hypoxia

Temporary hemodynamic support
0.1502Atropine
0.3101E30940134

144Hoarseness
0.2152Sore throat
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Fig. 1: Age group of the studied patient

Fig. 2: Anatomical site of fractures in the studied patients
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DISCUSSION                                                                  

The most frequently seen injury in the emergency 
room that contributes to high morbidities and 
mortalities is the pediatric trauma.[1,2] The significant 
position and function of the human face contribute 
to the significance of facial trauma and its effect on 
essential functions as well as the quality of life.[6]

The findings of the current research represented 
that relative to others, Category A (1 to <3 years) had 
the lowest incidence of facial injury and reflected 
(3.4 percent) of pediatric maxillofacial trauma. This 
may be attributed  to the secured  environment and 
surroundings. This is in accordance with earlier studies 
which stated that maxillofacial fractures in children 
below 5 years had the least incidence among pediatric 
facial trauma cases[14,5], and[8]. As a consequence of 
increased risk-taking activity with a decrease in the 
parental control, this incidence increases among older 
children (15). Thus, the most injured group was Group 
C (6 to <12 years) representing (40.9%); 95 patients. 
This also agreed with[12,16] and[17] who  have reported a 
peak incidence within this range.

The predominance of males with pediatric injuries 
that was represented in 178 (76.7%) patients out of 232 
patients with male: female ratio of 3.3:1 is in agreement 

with other studies of facial injuries[14,18,19,3,8,20,21] and[22]. 
The cause is that boys are usually more tumultuous 
than girls and spend a lot of time outdoors.

Causes and incidence of maxillofacial injuries 
vary among different countries possibly due to variant 
social, cultural, and environmental factors.[18]

In our study, FFH was responsible for (62.1%) of 
pediatric maxillofacial injuries and was the major cause 
for pediatric maxillofacial trauma in Upper Egypt. 
This agrees with other public studies as[18,5,16,8,1,23,21] 
and[11]. In children up to 6 years age), falls at home 
were the most prevalent. Iin older children with more 
outdoor exposure, falls occur outside the safe area of 
the home supervised by the parents.

Other studies, as[19] and[24] confirmed that Road 
Traffic Accidents (RTA) were the main reason for 
pediatric facial trauma. However, in this study they 
comprised a little percentage representing (28.9%) of 
the injuries and were observed to be the second cause 
of injuries as stated also in[25] and[18]. 

In the present study, the percentage of sports 
related injuries was (3.4%) and occurred in the age 

Fig. 3: complications among of maxillofacial trauma the studied patient
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group of 12-16 years. In accordance with this finding, 
a previous study stated that this type of facial trauma 
occurred in children 10–14 years of age. As physical 
activities develop since childhood, an increase in the 
level of exercise and outdoor exposure make older 
children more vulnerable to trauma associated with 
sports[26]. 

Interpersonal abuse is not common in children 
compared to adults and accounted for only one patient 
(0.4%) out of 232 patients. These injuries are more 
frequent in adolescents.[8]

There were 12 (5.2%) incidence of animal caused 
injuries. Such injuries happened in rural areas 
where the patients deal with farm animals found 
in their community. This comes in line with prior 
researches[27,28] and[29]. 

Out of the 232 patients, there were 163 (70.3%) 
patients from Sohag governorate where our unit is 
located within its university hospitals. So, the most 
of patients were from this governorate. From Qena 
governorate, there were 55 (23.7%) patients, and 14 
(6.0%) patients were from Aswan governorate. This 
may be due to presence of other centers within these 
two far governorates that can manage facial trauma in 
their pediatric population. 

Maxillofacial fractures a worldwide injury that can 
happen solitarily or in conjunction with other injuries 
including cranial, spinal, and upper and lower body 
injuries that require urgent evaluation for potential 
emergency interventions[4]. The range of associated 
injuries in the literature varied from 10% to 88%, 
according to the type of the facial fracture[30].

In our study, abdominal surgical injuries were the 
most frequent concomitant injuries in the children. 
Most of these injuries that were found in 36 (15.5%) 
patients were in the form of intra-abdominal collections 
and only one patient underwent splenectomy indicating 
the high velocity injury that impacted that patient. The 
second common associated injury was orthopedic 
injury in 32 (13.8%) patients, then neurological injury 
in 23 (9.9%) patients, Cardiothoracic injury in 8 (3.4%) 
and finally four patients (1.7%) with ophthalmic injury 
in the form of ruptured globe.

Solitary soft tissue wounds as abrasions and 
lacerations without bone affection were observed 
in 23 (9.9%) patients, and 28 (12.1%) patients had 
combined soft tissue and bone injuries. Thus, soft 
tissue injury in pediatric trauma was present in  22% 
of the children and this is in line with other studies 
e.g.[18] that reported soft tissue injury in 26% and[27]

that reported soft tissue injury in 10.57% of their 

cases. All the patients were managed according to the 
international guidelines by suturing primarily under 
general or local anesthetization after cleansing the 
wound, tetanus immunization and excision of contused 
wound margins with administration of antibiotics.

Excluding isolated soft tissue injuries, 298 facial 
bone fractures were found in 209 patients (90.1%). 
Some patients were represented with more than one 
fracture.

In this research, mandibular fracture was the most 
frequent facial bone fracture; 152 (51.0%) patients. 
This comes in line with other public researches 
as[27,14,18,6,34,8,35,36,37] and[38]. Other types of fracture were 
73 (24.5%) midfacial fractures, 45 (15.1%) fronto-
orbital fractures, and the least common fractures were 
dento-alveolar fractures by only 28 (9.4%) fractures. 
However, other studies counted that the dentoalveolar 
fractures was the most frequent type of facial fractures 
as in[3] and[11].

The present research didn’t conflict with these 
studies because dentoalveolar fractures are the 
simplest maxillofacial fractures and could be managed 
by Eric Arc bars and don't require management in an 
experienced tertiary center like our center. Moreover,[21] 
reported that dentoalveolar fractures was present in 
12.3% of Jordanian children and this percent is similar 
to ours.

We found that the parasymphesis was the most 
common location to be fractured in the mandible by 64 
(42.1%) fractures out of the 152 mandibular fractures 
followed by the condyle that was reported in 36 
fractures (23.7%), then the symphesis by 20 fractures 
(13.2%).

Many studies reported that the condylar area is the 
most frequent fractured region in the mandible as[27], 
and[3].

This variance can be attributed to the fact that 
accidental falls is the most common cause for the 
fracture in this research. When children fall, the para-
symphyseal and symphyseal regions are the main 
regions to be injured. Then, the force is transmitted 
to the condyle. Because of the high condylar 
vascularization and the thin neck in children, they 
become poorly resistant to the impact.[27]

The midface fractures constituted 73 (24.5%) 
while the fronto-orbital fractures were found in 45 
fractures (15.1%) of the studied cases. This is also in 
line with the observations of other authors[28] and[39]

who explained that the high elasticity of the mid-facial 
bones and their protected site between the protrusions 
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of the mandible and the cranium are the main causes of  
the low incidence of their fracture. 

According to this study, the midface fractures were 
more common in the oldest children and the nasal 
fracture was the most frequent type by 35 fractures 
(47.9%), followed by ZMC by 22 fractures (30.1%), 
Le fort III by 8 (11%), Le fort I in 4 (5.5%), NOE by 
4 (5.5%), and no cases with Le fort II fracture were 
recorded. In accordance with these fidings, previous 
researchers(40) stated that the nasal fractures were the 
most frequent type in their study on patients of 5–17 
years old. Another study had also stated the the low 
incidence of ZMC[41]. This differs from the observation 
of[42] who mentioned that amongst the midface fractures 
zygomatic complex fractures were reported to be most 
frequent. In pediatric population, zygomatic complex 
fractures are usually greenstick fractures of the lateral 
wall and floor of the orbit without displacement 
or functional defect. The rare occurrence of NOE 
fractures was also reported previously at an incidence 
of 1-8% of the children[20].

Most of the fractures were not dangerous and 
were treated by conventional closed reduction like 
maxillomandibular fixation and follow up. Only severe 
displaced fractures were treated surgically. 

Conservation was used for 84 (28.2%) fractures, 
followed by 74 (24.8%) fractures were managed by 
MMF alone, 62 (20.8%) fractures were managed by 
MMF with ORIF, 28 (9.4%) fractures were managed 
by only ORIF, and a titanium mesh was used in 
management of 10 (3.4%) fractures.

In this context, some authors preferred the 
conservative treatment in children as ORIFs have their 
negative influence on skeletal growth and unerupted 
teeth and another operation is required for removing the 
plates.[43] Other authors preferred the open reduction to 
achievea rapid management, prevent a period of MMF, 
and avoid any discrepancy or TMJ ankylosis.[34]

Depending on the current results, the tratment of 
pediatric facial fractures could be defined according 
to the degree of the fracture displacement and the age 
of the child. The conservative treatment or closed 
technique methods provide good results when they 
are used for minimally displaced fractures. they are 
(conservation or closed technique) the treatment of 
choice, for many reasons:

•	 Children have a high ability for spontaneous 
readjustment by growth if the normal functions are 
preserved.

•	 The closed reduction is easy to perform and 
need no resources. 

•	 Open reduction requires a well-qualified 
anesthetic team, and proper equipment.

The patients who were treated conservatively, were 
advised to avoid any facial trauma and to use liquid 
or puree diet. For the patients treated using closed 
teqniques, the same techniques of the adults were 
used. 3–4 weeks of MMF were prescribed for them to 
prevent occlusal discrepancies. The current methods 
of management were efficient and matched with other 
international success rates.[27,44]

ORIFs were carried out in 30.2% of the children. 
Most of them were older than 10 years of age, and 
suffered from highly displaced fractures. In these 
patients, the surgical intervention was mandatory 
to stabilize the concomitant fractures and allow 
rapid mobilization. (20.8%) of them were treated by 
combination with short period of MMF to stabilize the 
fracture in all sides and most of them had concomitant 
condylar fractures. In addition, physiotherapy was 
advised to be conducted as early as possible for 
condylar fractures to avoid TMJ ankylosis.

The treatment of nasal fractures was also similar 
to that in adults and aimed to restore thenormal 
appearance. Displaced nasal fractures were reduced 
either immediately or few days after the edema 
resolve. To avoid further distortion with the child 
growth, closed reduction and external fixation were                                                                                                 
preferred.[45] Out of the 35 nasal fractures, 16 fractures 
were managed by closed reduction and external 
fixation. The rest (19 fractures) were managed by 
conservation

This comes in agreement with[46] who suggested 
that the early reduction of pediatric nasal bone fractures 
was associated with better satisfaction rates. They also 
suggested that closed reduction should be performed 
wherever possible and if open reduction is indicated, it 
should be as conservative as possible.

Small titanium plates were prefered for the fixation 
of facial fractures in children as they had better 
mechanical characteristics and small size. Despite 
difficult application, these plates can be totally 
removed if required, even after many years.[47]

The titanium plates removal is advocated 6 months 
to 1 year after the repair specially if in the cranium or 
mandible.[48] 



10

PAEDIATRIC MAXILLOFACIAL INJURIES

In this research, titanium mini or micro plates 
were used with subsequent removal after the healing 
of the fractures The fractures were exposed by 
careful dissection to avoid destroying the teeth buds 
or the neurovascular structures.Absorbable internal 
fixation may be more beneficial as it provides rapid 
mobilization without a second surgery for the removal 
of the plates[49]. However, it wasn’t used in this study 
due to their high costs.

Postoperative complications such as infection, 
osteomyelitis, nerve injuries, non, and malunion, 
or major occlusal discrepancies were not common 
in the current research as only 8 (3.4%) patients 
with postoperative infection and 4 (1.7%) patients 
with malocclusion that treated conservatively by 
persistence of MMF with elastics for another 2 weeks 
were reported. The high osteogenic potentials,the 
rapid healing process, and the early treatment are the 
possible causes to limit the complications in children. 
Additionally, a standard regimen of parenteral 
antibiotics from the time of admission till two 2 days 
after the surgery followed by oral antibiotics, for an 
additional 5 days was followed. Analgesic and anti-
inflammatory medications were prescribed for all 
patients postoperatively. Mouthwash was added 
for mandibular fracture patients in addition to strict 
instructions about teeth cleaning. Furthermore, a long 
term follow-up was provided to these children.

However, restricted mouth opening (RMO) was the 
most frequent complication that was observed in the 
cases of fracture mandible. This is also in line with 
other studies that indicated that children are vulnerable 
to this problem.The mandible was hypomobile after 
the period of MMF, and the muscles became atrophic 
and “tight.”[50,51]

This RMO was overcome by prescribing 
physiotherapy after the release of MMF. Opening and 
excursive exercises were demonstrated to set typical 
and ideal inter incisal mouth opening that is typically 
40 mm of maximum inter incisal mouth opening in 
adults. Physiotherapy was continued for 4 weeks 
postoperatively.

CONCLUSION                                                                                            

From the medico legal point of view, fall from height 
is the most frequent cause for maxillofacial fractures 
especially in younger pediatric age unlike adults where 
these fractures are more common and are caused mainly by 
assaults. Regarding the medical responsibilities, following 
the international guide lines to determinate the management 
protocol according to the age and the type of the fracture in 
children is mandatory to achieve the healing with avoiding 
serious complications on the growth and shape of the bone 
in the future as seen in the follow up of the patients.
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