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Abstract

Aims and Objectives The aim of the study is to retro-

spectively analyse the incidence of facial fractures along

with age, gender predilection, etiology, commonest site,

associated dental injuries and any complications of paedi-

atric patients operated in Craniofacial unit of SDM college

of dental sciences and hospital.

Materials and Methods This retrospective study was con-

ducted at the department of OMFS, SDM College of Dental

Sciences, Dharwad from January 2003–December 2013.

All the patients below 15 years of age were included in the

study. Data were recorded for the cause of injury, age and

gender distribution, frequency and type of injury, local-

ization and frequency of soft tissue injuries, dentoalveolar

trauma, facial bone fractures, complications, concomitant

injuries and different treatment protocols.

Results A total of 68 cases of paediatric fracture were

treated during these 10 years. Boys were commonly

injured than girls with a ratio of 2.9:1, the commonest

cause of trauma was fall (59 %), mandible was the com-

monest bone to be fractured (83 %), treatment protocols

were dependant on the age, region and type of fracture but

in most of the cases closed reduction was the choice of

treatment, dental injuries were seen in 26 % patients and

the commonest injury was avulsion.

Conclusion This study was done not only to analyse the

different types of facial fractures and the pattern of fracture

of paediatric cases admitted at this centre, but also to act as

a contributional data which will help us to take preventive

measures to avoid such injuries and make the appropriate

treatment plan and execute it to achieve the pre-injury

status of form and function.

Keywords Pediatric � Maxillofacial � Trauma � Dental

injuries

Introduction

Incidence of paediatric trauma is less compared to adults

but due to a significant difference in facial anatomy of

children they require a mention as a special group of

patients in maxillofacial surgery. Depending on the age,

these differences include small size of the bones, small

volume of the paranasal sinuses, growth potential, pres-

ence of tooth germs in the jaws during the primary and

the mixed dentition, a quicker healing process, as well as

difficulty in cooperation and the need for general anaes-

thesia in more cases than adults [1]. In a study done by

Rowe of 1500 facial fractures, children younger than

12 years of age sustained fewer than 5 % of all injuries,

and children younger than 6 years, fewer than 1 % [2]. As

a result, experience of individual physician with paediatric

patients is limited, so it is useful to examine the experi-

ence of a surgical team at a large trauma centre where

reported cases of paediatric trauma is more and where
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current craniofacial techniques to treat these patients are

available.

The challenges faced in treating these patients are also

multi fold. A child is more difficult to examine both clin-

ically and radiologically. The small size, lack of develop-

ment, and lack of pneumatization of paranasal sinuses

make the diagnosis of maxillofacial trauma by radiographic

examination much more difficult in children. The maxilla

and mandible of a child contain unerupted teeth or there is

a mixed dentition this makes fixation more difficult via

either internal means or by intermaxillary fixation [3].

Unwarranted operative intervention in the child, including

unnecessary internal fixation, inadequate treatment, may

lead to greater long-term deficits and deformities in the

child than in the adult [3]. The objectives of this study were

to record the pattern of facial injuries treated over a 10-year

period and to document the associated injuries, soft tissue

injuries, dental injuries, treatments provided and any

complications that occurred.

Materials and Methods

During a period of 10 years from January 2003 to

December 2013 1146 patients reported to SDM Craniofa-

cial unit with facial fractures among them 68 were paedi-

atric patients aged from 0 to 15 years. Data were collected

from medical history, clinical and radiographic examina-

tion. The records were studied according to age and gender

predilection, etiology, fracture pattern in upper 3rd of face,

midface and mandible, dental trauma, soft tissue injuries,

complications, associated injuries, treatment modalities.

Comparisons were performed using Chi square test.

Results

From January 2003 to December 2013, 68 cases of pae-

diatric facial fractures were recorded who were below

15 years of age and were treated in our unit.

1. Age and gender distribution: The age of occurrence of

injury ranged between 0 and 15 years of age with a

mean age of 8 years. The commonest age group of

paediatric fractures were between 11 and 15 years

reporting 33 cases (53.22 %), followed by age group

between 6 and 10 years of age reporting 24 cases

(35.29 %) and finally age group between 0 and 5 years

of age reporting 11 cases (16.17 %).

A greater proportion of injured patients were boys (52)

compared with girls (16) resulting in a ratio of 3.25:1.

2. Etiology: The commonest etiology seen in all age

groups is Fall reporting 40 cases (58.82 %), followed

by RTA reporting 20 cases (29.41 %) and finally other

etiology like assault and sports related injuries reported

8 cases (11.76 %).

3. Fracture Pattern: The commonest facial bone fractured

is mandible reporting 57 cases (83.82 %), followed by

dentoalveolar fracture of upper anterior teeth in 6 cases

(8.82 %), and followed by nasal bone fractures in 3

cases (4.41 %) other fractures like NOE was reported

in 1 case and Le Fort II in 1case.

In mandible the commonest region of fracture was

parasymphysis region reporting 46 cases (80.70 %),

followed by condyle region (17.54 %) and angle also

reporting 10 cases (17.54 %), and followed by sym-

physis and body fractures.

Combination fractures were mostly Parasymphysis

with angle or parasymphysis with condyles. Out of

the 57 mandible fractures 18 (31.57 %) were combi-

nation fractures. Among them prasymphysis with angle

was commonest reporting 12 cases followed by

parasymphysis with condyle reporting 6 cases.

In midface dentoalveolar fractures were commonest

followed by nasal bone fractures.

In only one case there was both mandible and midface

fracture.

4. Most commonly seen soft tissue injury associated with

fracture is lacerations reported in 20 cases, followed by

haematoma in 6 cases.

5. Associated dental injury commonly seen is avulsion

reported in 10 cases, followed by 4 cases with intrusion

and 4 cases with Ellis Class I fracture.

6. The commonest treatment protocol followed in man-

agement of these fractures was closed reduction by cap

splinting and circummandibular wiring which was

done in 25 cases (36.76 %). These were commonly

cases of mandibular fractures and those children below

12 years of age. Children above 13 years were treated

mainly by open reduction and internal fixation, done in

31 cases (45.59 %). Arch bar fixation was done in

upper dentoalveolar fracture cases provided they were

above 12 years of age, done in 5 cases. Nasal bone

fractures were treated by closed reduction. Exception

was in 2 cases that is one of Le Fort II and the other in

case of NOE fracture where these cases were treated

by open reduction and internal fixation even though

when they were below 12 years of age.

7. Commonest complication reported was plate infection

leading to plate exposure and finally plate removal in 4

cases, other than that 2 cases of sublingual haematoma

and 2 cases of wound dehiscence was also reported

among all the 68 cases of paediatric fracture.

8. 2 cases of clavicle fracture was the only associated

injury seen in our paediatric fracture cases.
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Discussion

The incidence of facial fractures in children has been well

documented in the oral and maxillofacial surgery litera-

ture since World War II. Perhaps one of the most dra-

matic changes in this field has been the shifting patterns

of etiology, incidence, prevention and surgical manage-

ment [4].

Reports have stated that the incidence of paediatric

fractures varies between 1.4 and 15.0 % of all maxillofa-

cial fracture under the age of 16 and incidence varies

0.87–1 % under the age of 5 [5, 6]. The incidence is con-

siderably low in children below 5 years of age because

younger children are less active and lighter in weight and,

therefore, fall less frequently and less heavily, which may

explain the lower incidence of fractures in children

younger than 5 years of age [7] (Figs. 1, 2, 3, 4, 5, 6).

In our study incidence of paediatric facial fractures is

6 % of all the patients. This result was very much similar to

the studies done by Gassner et al. [3] where the incidence

of paediatric population among all patients that reported

with facial fractures was 4 %. Our results were also similar

to studies done by Steinhardt (1962), McCoy et al. [8],

Rowe [9], Velgos et al. (1969), Kiyota [10] and Nishijima

et al. [11] who also stated that the incidence varies between

1.4 and 15 %.

In our study the commonest age group is 11–15 years.

Our results exhibit mild increases in numbers of patients

with age, and demonstrate a remarkable increase at

11–15 years. This result are similar with some reports

(Tanaka et al. [5]; Zachariades et al. [12]; Thorén et al.

[13]), although there have been some studies showing the

largest subgroup to be somewhat younger (Posnick et al.

[2]; Oji [7]; Stylogianni et al. [14]; Güven [15], 1993;

Anderson [16], 1998; Holland et al. [17]).

Our study also found a preponderance of boys in our

population affected with maxillofacial fractures compared

to girls giving a ratio of 2.9:1 which were similar to studies

done by Posnick et al. [2], Tanaka et al. [5], Oji [7],

Zachariades et al. [12], Thorén et al. [13], Stylogianni et al.
Fig. 1 Pre operative mandibular fracture—step deformity right

parasymphysis fracture

Fig. 2 Preoperative Orthopantomograph of the mandibular fracture

Fig. 3 Immediate postoperative with cap splint

Fig. 4 Axial section showing fracture of the nasal bone and fracture

of the right Maxillary sinus walls
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[14], Guven [15], Anderson [16], Adekeye [18], Kotilainen

et al. [19], Infante Cossio et al. [20], Acton et al. [21],

Bamjee et al. [22] and Zerfowski and Bremerich [23]. The

reason is that boys are generally more boisterous than girls

and spend more time outdoors [7].

The incidence of paediatric trauma is less when com-

pared to adults because of multiple reasons:

• The body mass of adults is greater than children so

during traumatic episode there is greater force per unit

body area acting.

• The child’s incompletely calcified skeleton is close to

the internal organs with less fat and more elastic

connective tissue. These factors result in multiple

internal organ injuries, often without facial fractures.

• Children are susceptible to secondary brain injury

because of differences in cerebral physiology and

oxygen demand. The cranial-mass-to-body-mass ratio

is high, which results in higher-energy impacts to the

cranium [6].

In our study the commonest etiology of paediatric

fractures is fall seen in 58 % which was similar to the

studies done by Kaban [4], Tanaka et al. [5], Thorén et al.

[13], Stylogianni et al. [14], Guven [15], Holland et al. [17]

and Kotilainen et al. [19]. Another note that we would like

to make from our study is that it shows a significant

increase in Road Traffic Accidents as the etiology of pae-

diatric facial fractures. One of the reasons may be because

conventional lap belts do not properly restrain or protect

paediatric patients because the anterior superior iliac spine

is not completely developed. The restraint, therefore, rides

up onto the abdomen and chest and may itself cause serious

injuries and secondly when a car rapidly decelerates, the

child may whip forward with greater force than an adult

because of the child’s high centre of gravity and greater

body mass above the waist [4].

In our study mandible is the commonest bone to be

fractured among all (83 %) and parasymphysis was the

commonest region of fracture. Our results were similar to

the studies done by of Oikarinen and Malmastrom [25], AI-

Aboosi and Perriman [26]. Other studies have also shown

condylar fractures were the most common site Reil and

Kranz [27], McGuiri and Salisbury [28] and Amaratunga

[29]. In our study condylar fracture is the second most

common fracture site.

Compared with occurrence rates reported in studies of

adults, the frequency of midfacial injury was relatively low

in our patients. The reason for a low incidence may be

because children are protected from midfacial fractures by

incomplete development of the facial sinuses and fissures,

flexibility of osseous suture lines, and thicker adipose tis-

sue [2]. The incidence of midface fracture in our unit was

16.17 %. These results were quite similar to those of

Tanaka et al. [5], Oji [7], Guven [15], Reil and Kranz [27],

Kaban et al. [30] and Gussack et al. [31]. In midface

dentoalveolar fractures of maxilla were commonest fol-

lowed by nasal bone fractures. Our results were similar to

Fig. 5 Coronal section showing medial wall and floor of orbit

fracture on right side

Fig. 6 3 D reconstruction CT scan showing multiple midface bones

fractures

J. Maxillofac. Oral Surg. (Apr–June 2018) 17(2):158–163 161

123



that of Tanaka et al. [5], Zachariades et al. [12] and

Maniglia and Kline [32].

Pediatric soft tissue injuries are frequently overlooked

when discussing pediatric trauma. Yet they occur in asso-

ciation with facial fractures 29–56 % of the time [6]. In our

study the incidence of soft tissue injuries was 38.2 %. The

modalities of management of such injuries are similar to

that of adults but it has to be kept in mind that healing

process starts faster so chances of formation of hyper-

trophic scar or keloid is more [3].

The incidence of dental injury in our cases was 25 %

and the commonest injury was avulsion. The maxillary

central incisors were the commonest teeth to be avulsed.

This is expected because maxillary central incisors are the

most protrusive teeth, and therefore, they are more likely to

be struck by an object or hit the ground first.

When formulating a plan of treatment for pediatric

patients with facial trauma, a number of elements must be

considered. These include the age of the patient (to maxi-

mize growth and development), the anatomic site (to

optimize form and function), the complexity of the injury

(displacement, comminution, and the number of sites), the

time elapsed since injury (ideal to treat within 4 days),

concomitant injury (fitness for anesthesia and duration of

surgery), and the surgical approach (closed versus open).

We will discuss about the treatment modalities depending

on the site of fracture.

Mandibular Fractures: In our study most of the

mandibular fractures were treated by cap splinting and

circummandibualr wiring. Because of the presence of tooth

buds and the softness of the bone, closed reduction and

immobilization with either splints or combinations of

splints and maxillomandibular fixation have remained

standard treatment during the deciduous dentition [4]. Only

patients above 12 years of age were subjected to open

reduction and internal fixation, since it can be assumed that

the teeth were safely away from inferior border. As stated

by Kaban et al. [4] the most common treatment for

condylar fractures in children continues to be analgesics, a

liquid to soft diet, and observation in the absence of

malocclusion, or a short period of immobilization (7 to

10 days) in the presence of pain and malocclusion. The

critical elements of treatment are still early mobilization

and close observation of the occlusion. Open reduction

should be considered when the occlusion cannot be re-

established because of the position of the fractured

condylar segment [6]. In our study we followed the same

protocol as stated by Kaban et al. only in one case of

bilateral subcondylar fracture we did open reduction and

internal fixation of the left condyle.

Midface Fractures: Maxillary dentoalveolar fractures

were mostly treated by composite wire splinting for

patients below 12 years of age; those above 12 years were

subjected to arch bar fixation. Nasal bone fractures were

treated by closed reduction only. Similar treatment proto-

col was followed for nasal bone fracture by Posnick et al.

[3] and Kaban et al. [4]. Only one case of Le Fort II and

one case of NOE fracture was recorded in our study and

both of them were treated by open reduction and internal

fixation with miniplates.

The incidence of postoperative complication in our

study is 12 %. Among them 4 cases were of infected plates

which were removed eventually, 2 cases were of postop-

erative sublingual haematoma and 2 cases of wound

dehiscence.

The only reported associated injury in these cases was

clavicle fracture which was seen in 2 cases only. Our

incidence of associated injuries was quite less compared to

study done by Gassner et al. where the incidence of such

injuries is 6.3 %. The reason for such a difference in result

may be attributed to the fact that our institute is a tertiary

health care centre and most of the associated injuries are

already been addressed in primary and secondary health

care and the patient is stable before reporting to our unit.

Conclusion

It is clear that the foundations for diagnosis and the basic

principles of management have changed little since 1943

and probably since the work of Kazanjian in World War I

[4]. In addition, the advent of antibiotics; new imaging

techniques (particularly CT), and availability of new

instrumentation and rigid internal fixation have all revo-

lutionized the specific treatment of pediatric facial frac-

tures. Results of our studies and similar studies done by Ida

et al. 2002 and Gassner et al. 2004 show that the decisive

limit for studying paediatric maxillofacial fractures should

be 15 years as patients older than this age limit resembled

fracture patterns similar to those of adults.
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