
J Oral Med Oral Surg 2020;26:3
© The authors, 2019
https://doi.org/10.1051/mbcb/2019035

https://www.jomos.org
Original Article
Management of jaw fractures in oral surgery in public and
private practice: a retrospective study from 2006 to 2017
Corentin Buron1,2,*, Christian Mounier1, Carine Guiavarc’h1, Cédric Lansonneur1,
Matthieu Conan1, Kim Bouillon3, Guy Le Toux1,2

1 Centre de chirurgie orale, Hôpital Privé des Côtes d’Armor, Plérin, France
2 Service de chirurgie orale, Centre Hospitalier de Saint-Brieuc, Saint-Brieuc, France
3 Département d’information médicale, Centre Hospitalier de Saint-Brieuc, Saint-Brieuc, France
(Received: 20 September 2018, accepted: 20 September 2019)
Keywords:
Maxillary /
mandibular fractures /
oral surgery /private /
public practice
* Corresponding author: c

This is an Open Access article d
un
Abstract -- Introduction: To date, no epidemiological studies on jaw fracture have examined its characteristics
according to hospital status (public vs private). The aim of this study was to examine their differences in terms of
patient- and injury-related variables. Methods: A retrospective study was conducted using patients’ medical records
in 2 types of hospital located in the northern area of Brittany (France). All patients hospitalized for jaw fracture
between 2006 and 2017 were eligible. Comparisons between centres according to age, gender, anatomic location of
fracture, mechanism of injury, and length of stay were undertaken using x2, Fisher exact test, t-test, and Cochrane-
Armitage trend test. Results: A total of 142 patients were included: 45.1% in the public and 54.9% in the private
hospitals. Of them, 84.5% were men and the mean age was 32.0. Main causes of fractures were assault (56.3%), fall
(30.3%) and road traffic accident (10%). A small number of patients had polytrauma (4.2%). The mean duration of
stay was less than 2 days. Compared to patients who were admitted in private hospital, those who were likely to be
admitted in public hospital were those: who had a jaw fracture in context of road traffic accident (18.8% vs 2.6%),
with polytrauma (9.4% vs 0.0%) and maxilla fracture (9.4% vs 1.3%), and who had a longer stay (2.2 vs 1.1 days).
Conclusion: This study showed that differences observed in characteristics of jaw fractures between public and
private hospitals may be due to recruitment process: more severely affected patients are likely to be admitted in the
public hospital.
Introduction hospitals, one public and other private, located in the northern
Jaw fractures include fractures of mandible and maxilla
which can occur as a result of blunt trauma such as being
punched or hit with an object or when the front of the face
smashes against an immovable object as occurs in a road traffic
accident or in a fall from a height. These fractures are generally
never left unnoticed because they are painful, worsening with
mastication and speech movements and if left untreated may
cause facial asymmetry [1–4].

These fractures are treated by oral, maxillofacial, or ENT
(ear, nose and throat) surgeons. Their treatment consists in
restoring correct occlusion and facial appearance. There are
several descriptive studies on characteristics [5–17], manage-
ment [17–20] and outcomes [3,4,6,8] following such fractures
which have been published.

To the best of our knowledge, no studies have examined
characteristics of jaw fracture according to hospital status
(public vs private). Therefore, the aim of this study was to
describe epidemiological data on jaw fractures in 2 French
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istributed under the terms of the Creative Commons A
restricted use, distribution, and reproduction in any
area of Brittany in France; to examine differences between
these centres in terms of patient- and injury-related variables,
including age, gender, anatomic location of fracture, mecha-
nism of injury, and length of stay.

Methods

A retrospective study was conducted between 2006 and
2017 in the department of oral surgery in two hospitals (public
and private) which altogether offer health services in a
catchment area of population of 150,000 living in a Northern
area of Brittany in France. All patients who were hospitalised
for a maxillary or mandibular fracture were included. Patients
with following conditions were not included: (1) fractures of
the midface which includes the area from the superior orbital
rim to the maxillary teeth as they are usually taken care of in
the department of otorhinolaryngology (in France, jaw
fractures are usually managed by maxillofacial surgeons or
oral surgeons) and (2) severe multiple trauma with life-
threatening conditions as they were immediately transferred to
university hospitals located in Brittany.
ttribution License (https://creativecommons.org/licenses/by/4.0), which permits
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Table I. Description of patients’ characteristics and of jaw
fractures.

Total
(n = 142)

Centre, N (%) Private hospital 78 (54.9)
Public hospital 64 (45.1)

Age (years) Mean (SD) 31.97 (15.87)

Age in categories
(years)

<18 15 (10.6)
18–29 65 (45.8)
30–39 24 (16.9)
>=40 38 (26.8)

Gender, N (%) Women 22 (15.5)
Men 120 (84.5)

Cause of
fracture, N (%)

Assault 80 (56.3)
Fall 43 (30.3)
Road traffic
accident

14 (9.9)

Other 5 (3.5)

Polytrauma, N (%) No 136 (95.8)
Yes 6 (4.2)

Affected jaw, N (%) Mandible 135 (95.1)
Maxilla 7 (4.9)

Number of
fractures, N (%)

1 62 (43.7)
>1 80 (56.3)

Anatomic
distribution,
N (%)

Angle only 16 (11.3)

Body only 12 (8.5)
Condyle only 16 (11.3)
Symphysis only 9 (6.3)
Angle + body 11 (7.7)
Body + condyle 3 (2.1)
Symphysis +
condyle

12 (8.5)

Symphysis + angle 20 (14.1)
Condyle + angle 1 (0.7)
Body + symphysis 20 (14.1)
Bicondyle 8 (5.6)
Biangle 1 (0.7)
Bisymphysis 2 (1.4)
Missing 11 (7.7)

Length of
stay (days)

Mean (SD) 1.81 (1.71)

Length of stay
in categories, N (%)

0 14 (9.9)
1 55 (38.7)
2 44 (31.0)
3 ou plus 21 (14.8)
Missing 8 (5.6)
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Confirmation and description of fractures were undertaken
based on traditional computed tomography (CT) scanner when
patients were hospitalised in public hospital and on cone beam
CT scanner when they were hospitalised in private hospital. CT
scanner was associated with a panoramic dental x-ray for all
patients at the time of hospital admission. A second panoramic
dental x-ray was performed to examine the result of treatment
before discharging patients. A third one was required at the
time of post treatment consultation with oral surgeons at
4 weeks from the hospital discharge to check that the fracture
was not displaced.

Fractures were treated by osteosynthesis usingmini-plate and
mini-screws. Intermaxillary fixation was undertaken either using
arch bars with stainless steel wires or elastic bands or applying
4 miniscrews for anchorage and stainless steel wires [18,19].

For each patient, following information were extracted from
hospital medical records: age, gender, cause of injury (assault,
fall, road traffic accident, other), presence of non life-
threatening polytrauma (yes, no), part of jaw (mandible,
maxilla), number of jaw fractures (1,>1), anatomic distribution
of mandibular fracture (angle, body, condyle, symphysis, angle
and body, body and condyle, symphysis and condyle, symphysis
and angle, condyle and angle, body and symphysis, bicondyle,
biangle, bisymphysis), length of stay (1, 2, or >2 days).

Descriptive statistics was used to summarise the data.
Categorical variables were described as frequencies (percent-
age) and quantitative variables as mean (SD). Comparisons
between types of hospital (public vs private) according to
sociodemographic and fracture-related variables were using x2

test or Fisher’s exact test as appropriate, t-test and Cochrane-
Armitage trend test. All analyses were undertaken using SAS
version 9.4. Two-sided P values were used with an alpha=0.05
threshold for statistical significance.

This observational study using data extracted from medical
records falls within the scope of the French Reference
Methodology MR-004 established by the CNIL (French National
Commission on Informatics and Liberties). Authors have
committed to respect all obligations listed in this methodology.

Results

Between 2006 and 2017, 142 patients with jaw fractures
were hospitalised in studied centres: 64 (45.1%) in the public
and 78 (54.9%) in the private hospitals. Of them, 84.5% were
men and the mean age was 32.0 (SD = 15.9) with 75% of
patients aged less than 40 years. Main causes of fractures were
assault (56.3%), fall (30.3%), and road traffic accident
represented 10%. A small number of patients had polytrauma
(4.2%). Most jaw fractures were located in mandible (95.8%).
More than half of patients (56.3%) had more than one fracture:
the three mostly frequent fractures were those associated with
the fracture of symphysis (angle (14.1%), body (14.1%), and
condyle (8.5%)). Among patients with 1 fracture, fractures
located at condyle were the most frequent (11.3%). The mean
duration of stay was less than 2 days, and approximately 15% of
patients stayed 3 days or more at the hospitals (Tab. I).
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Table II. Description of patients’ characteristics and of jaw fractures according to types of hospital.

Public hospital (n = 64) Private hospital (n = 78) P-value

Age (years) Mean (SD) 32.39 (15.38) 31.63 (16.34) 0.781

Age in categories (years) <18 7 (10.9) 8 (10.3) 0.652

18–29 27 (42.2) 38 (48.7)
30–39 12 (18.8) 12 (15.4)
>=40 18 (28.1) 20 (25.6)

Gender, N (%) Women 12 (18.8) 10 (12.8) 0.333

Men 52 (81.3) 68 (87.2)

Cause of fracture, N (%) Assault 31 (48.4) 49 (62.8) 0.0074

Fall 18 (28.1) 25 (32.1)
Road traffic accident 12 (18.8) 2 (2.6)
Other 3 (4.7) 2 (2.6)

Polytrauma, N (%) No 58 (90.6) 78 (100) 0.0074

Yes 6 (9.4) 0 (0.0)

Affected jaw, N (%) Mandible 58 (90.6) 77 (98.7) 0.0464

Maxilla 6 (9.4) 1 (1.3)

Number of fractures, N (%) 1 28 (43.8) 34 (43.6) 0.983

>1 36 (56.3) 44 (56.4)

Anatomic distribution, N (%) Angle only 6 (9.4) 10 (12.8) 0.104

Body only 6 (9.4) 6 (7.7)
Condyle only 8 (12.5) 8 (10.3)
Symphysis only 1 (1.6) 8 (10.3)
Angle + body 5 (7.8) 6 (7.7)
Body + condyle 2 (3.1) 1 (1.3)
Symphysis + condyle 3 (4.7) 9 (11.5)
Symphysis + angle 7 (10.9) 13 (16.7)
Condyle + angle 0 (0.0) 1 (1.3)
Body + symphysis 11 (17.2) 9 (11.5)
Bicondyle 4 (6.3) 4 (5.1)
Biangle 0 (0.0) 1 (1.3)
Bisymphysis 2 (3.1) 0 (0.0)
Missing 9 (14.1) 2 (2.6)

Length of stay (days) Mean (SD) 2.23 (2.17) 1.47 (1.13) 0.021

Length of stay in categories, N (%) 0 10 (15.6) 4 (5.1) 0.012

1 12 (18.8) 43 (55.1)
2 21 (32.8) 23 (29.5)
3 ou plus 17 (26.6) 4 (5.1)
Missing 4 (6.3) 4 (5.1)

1t-test; 2Cochrane-Armitage trend test; 3Chi-test; 4Fisher test.
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Description of above characteristics according to types of
hospital showed that compared to patients whowere admitted
in private hospital those who were likely to be admitted in
public hospital were: thosewhohada jaw fracture in context of
road traffic accident (18.8% vs 2.6%, p = 0.007), those with
polytrauma (9.4% vs 0.0%, p = 0.007) and maxilla fracture
(9.4% vs 1.3%, p = 0.046), and those who had a longer stay
(2.2 vs 1.5 days, p = 0.02) (Tab. II).
When studied characteristics were examined according to
gender, only 2 significantly associated characteristics were
found: main cause of fracture among women was due to fall
whereas amongmen itwas due to assault (59.1%vs25.0%for fall
and 31.8% vs 60.8% for assault, p = 0.01); and condyle fracture
was more frequent among women (36.4% vs 6.7%) whereas
amongmen itwasa fractureaffectingangle (13.3%forangleonly
and 16.7% for angle and symphysis) (p = 0.003) (Tab. III).
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Table III. Description of patients’ characteristics and of jaw fractures according to gender.

Men (n = 120) Women (n = 22) P-value

Centre, N (%) Private hospital 68 (56.7) 10 (45.5) 0.331

Public hospital 52 (43.3) 12 (54.5)

Age (years) Mean (SD) 31.14 (14.18) 36.50 (22.92) 0.302

Age in categories (years) <18 12 (10.0) 3 (13.6) 0.673

18–29 57 (47.5) 8 (36.4)
30–39 20 (16.7) 4 (18.2)
>=40 31 (25.8) 7 (31.8)

Cause of fracture, N (%) Assault 73 (60.8) 7 (31.8) 0.014

Fall 30 (25.0) 13 (59.1)
Road traffic accident 13 (10.8) 1 (4.5)
Other 4 (3.3) 1 (4.5)

Polytrauma, N (%) No 115 (95.8) 21 (95.5) 1.004

Yes 5 (4.2) 1 (4.5)

Affected jaw, N (%) Mandible 114 (95.0) 21 (95.5) 1.004

Maxilla 6 (5.0) 1 (4.5)

Number of fractures, N (%) 1 51 (42.5) 11 (50.0) 0.511

>1 69 (57.5) 11 (50.0)

Anatomic distribution, N (%) Angle only 16 (13.3) 0 (0.0) 0.0034

Body only 11 (9.2) 1 (4.5)
Condyle only 8 (6.7) 8 (36.4)
Symphysis only 8 (6.7) 1 (4.5)
Angle + body 9 (7.5) 2 (9.1)
Body + condyle 3 (2.5) 0 (0.0)
Symphysis + condyle 10 (8.3) 2 (9.1)
Symphysis + angle 20 (16.7) 0 (0.0)
Condyle + angle 1 (0.8) 0 (0.0)
Body + symphysis 17 (14.2) 3 (13.6)
Bicondyle 4 (3.3) 4 (18.2)
Biangle 1 (0.8) 0 (0.0)
Bisymphysis 2 (1.7) 0 (0.0)
Missing 10 (8.3) 1 (4.5)

Length of stay (days) Mean (SD) 1.79 (1.47) 1.95 (2.66) 0.782

Length of stay in categories, N (%) 0 10 (8.3) 4 (18.2) 0.313

1 44 (36.7) 11 (50.0)
2 42 (35.0) 2 (9.1)
3 ou plus 16 (13.3) 5 (22.7)
Missing 8 (6.7) 0 (0.0)

1Chi-test; 2t-test; 3Cochrane-Armitage trend test; 4Fisher test.
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Table IV. Description of patients’ characteristics and of jaw fractures according to age categories.

Age < 30 (n = 80) Age ≥ 30 (n = 62) P-value

Centre, N (%) Private hospital 46 (57.5) 32 (51.6) 0.481

Public hospital 34 (42.5) 30 (48.4)

Gender, N (%) Women 11 (13.8) 11 (17.7) 0.511

Men 69 (86.3) 51 (82.3)

Cause of fracture, N (%) Assault 54 (67.5) 26 (41.9) 0.012

Fall 18 (22.5) 25 (40.3)
Road traffic accident 7 (8.8) 7 (11.3)
Other 1 (1.3) 4 (6.5)

Polytrauma, N (%) No 78 (97.5) 58 (93.5) 0.402

Yes 2 (2.5) 4 (6.5)

Affected jaw, N (%) Mandible 77 (96.3) 58 (93.5) 0.702

Maxilla 3 (3.8) 4 (6.5)

Number of fractures, N (%) 1 31 (38.8) 31 (50.0) 0.181

>1 49 (61.3) 31 (50.0)

Anatomic distribution, N (%) Angle only 8 (10.0) 8 (12.9) 0.512

Body only 6 (7.5) 6 (9.7)
Condyle only 8 (10.0) 8 (12.9)
Symphysis only 5 (6.3) 4 (6.5)
Angle + body 7 (8.8) 4 (6.5)
Body + condyle 2 (2.5) 1 (1.6)
Symphysis + condyle 9 (11.3) 3 (4.8)
Symphysis + angle 10 (12.5) 10 (16.1)
Condyle + angle 0 (0.0) 1 (1.6)
Body + symphysis 13 (16.3) 7 (11.3)
Bicondyle 7 (8.8) 1 (1.6)
Biangle 0 (0.0) 1 (1.6)
Bisymphysis 0 (0.0) 2 (3.2)
Missing 5 (6.3) 6 (9.7)

Length of stay (days) Mean (SD) 1.78 (1.46) 1.86 (2.01) 0.803

Length of stay in categories, N (%) 0 6 (7.5) 8 (12.9) 0.904

1 34 (42.5) 21 (33.9)
2 26 (32.5) 18 (29.0)
3 ou plus 11 (13.8) 10 (16.1)
Missing 3 (3.8) 5 (8.1)

1Chi-test; 2Fisher test; 3 t-test; 4Cochrane-Armitage trend test.
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Moreover, only one characteristic was significantly associ-
ated with age: jaw fracture due to assault was a less frequent
among those aged 30 year-old or more than those aged less
than 30 year-old (41.9% vs 67.5%); however, fall was more
frequent (40.3% vs 22.5%) (p = 0.01).

Discussion

This descriptive study confirmed differences in recruitment
of patients that exist between public and private hospitals in
the management of jaw fractures: more severely affected
patients, i.e. those who had a road traffic accident, polytrauma,
maxilla fracture, or subsequently had a longer hospital stay,
were likely to be admitted in the public hospital. This may be
explained by the presence of an intensive care unit in the public
hospital. This is an original finding, as to date we did not find
other publication focused on the differences in the manage-
ment of jaw fractures according to hospital status.

Our results based on recent data (2006 to 2017) were also
consistent with those from other previously published studies.
Jaw fractures mostly affect young male population which
usually occur during a physical assault [5–11,13,21]. Mandible
5
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was predominantly affected part of the jaw. This is well-known
in the literature and can be explained by its form (open arch),
its location (lower portion of the face), and its mechanism
(hyperextension and hyperflection of the head in road traffic
accidents) [22]. More than half of fractures were bifocal
supporting that immediate and careful clinical and radiological
examinations are necessary at the time of admission.
Distribution of mandibular fracture according to anatomical
locations varies across studies [8,11,13,14,17].

This is a descriptive study based on a limited number of
patients. Therefore, overall distribution of patients’ character-
istics and fracture patterns differs from our study to others in
terms of absolute values as most studies were conducted in
university hospitals. Indeed, epidemiological data on jaw
fractures vary according to types of recruitment: university
hospitalswhichoffer innovative technical platformand state-of-
the-art equipment are more likely to admit patients with a jaw
fracture but associated with a life-threatening trauma. Thus, in
some studies, the percentage of road traffic accident and fall was
higher than that of physical assault. In line with this, differences
observed between the public and private hospitals in our study
may be mostly due to the recruitment effect: more severely
affected patients are likely to bemanaged in the public hospital.
Despite some discrepancies with regards to previous studies,
overall trend found in our study is similar to that observed
elsewhere: jaw fracture is predominant in young menmainly due
to physical assault, fall, and road traffic accident.

Conclusion

This retrospective study showed that differences observed
in characteristics of jaw fractures between public and private
hospitals may be due to recruitment process: more severely
affected patients are likely to be admitted in the public
hospital. It also confirms existing findings: jaw fracture
predominantly affects young men in the context of physical
assault, fall, or road traffic accident.
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