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Factors Associated with Long-Term
Complications after Repair of Mandibular
Fractures
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Educational Objective: At the conclusion of this
paper, the participants should be able to identify,
compare, and discuss the natural history of complica-
tions of mandible fractures and repair. Objectives: To
analyze factors affecting the incidence of long-term
complications after the repair of mandible fractures.
To determine whether the use of antibiotics at any
time in the course of treatment impacted the develop-
ment of complications. Study Design: Retrospective
medical record review. Methods: Medical records for
patients with mandibular fractures treated surgically
over a 5 year period were reviewed for demographics,
history of substance abuse, etiology, location of frac-
ture, any associated facial injury, type and timing of
repair, pre-, peri-, and postoperative antibiotic treat-
ment, length of hospitalization, and lag time to repair.
The development of infectious and other complica-
tions after surgery, specifically, the development of
abscesses, fistulae, mal/nonunion, hardware expo-
sure, or extrusion, were recorded. Results: Of 273
subjects, 56 fractures were repaired using open re-
duction internal fixation (ORIF) alone, 112 mandibu-
lomaxillary fixation (MMF), and 105 with a combina-
tion of MMF and ORIF. Eighteen (6.6%) patients
developed an infectious or related long-term compli-
cation. These included abscess (n � 4), infected hard-
ware (n � 1), mal/nonunion (n � 8), and hardware
exposure/extrusion (n � 9). Smoking and alcohol
abuse (P � .021) and the use of plating techniques (P �
.04) correlated with a higher incidence of long-term
complications. Patient age, sex, location and etiology
of fracture, associated facial injury, lag time to repair,
length of hospitalization, and the use of antibiotics at
any time after injury or repair were unrelated to the
development of complications. Conclusions: The de-
velopment of infection, nonunion, and related compli-
cations after the repair of mandibular fractures cor-
relates with a history of tobacco and alcohol use and

ORIF of multiple fractures, but there were no statis-
tically significant relationships to patient demo-
graphics, fracture site, lag time to repair, length of
hospitalization, or the use of antibiotics. In this series,
antibiotic therapy appears to have had no impact on
the development of postoperative complications. Key
Words: Antibiotics, complications, infection, mandi-
ble fracture.
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INTRODUCTION
After the surgical treatment of mandibular fractures,

the most common complication cited in the literature is
infection followed by malunion. Much of the literature is
in agreement that oral sepsis and displacement of fracture
segments strongly relate to complication rate; the role of
other factors is less well defined. Although the use of
prophylactic antibiotics has long been accepted as stan-
dard procedure, its use in fractures remains controversial.

In a study of 64 patients with compound mandibular
fractures, Zallen and Curry1 found a complication rate of
50.3% in patients who did not receive antibiotic coverage
compared with a complication rate of 6.25% in those who
did. Conversely, Paterson et al.2 concluded that prophy-
lactic antibiotics actually increased the incidence of infec-
tion, observing a 58% infection rate with resistant organ-
isms arising in patients previously treated with
prophylactic antibiotics. Furthermore, few authors have
attempted to develop a scientific basis for the timing and
duration of prophylactic antibiotic use. Current practice
can be traced to a 1961 study in which antibiotics given 4
or more hours after wound contamination were found to be
ineffective.3 The purpose of this study is to analyze factors
affecting the incidence of long-term complications after
the repair of mandible fractures. In addition, this study
examines the impact of prophylactic antibiotic use and
timing. Rather than duplicate prior retrospective studies
of complication rates, the present study makes use of
aggregation across groups of complication sets and anti-
biotic use, whereby sensitivity for effect of antibiotics are
maximized.
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METHODS
Institutional review board approval was obtained to review

medical records located through a digital database search of ICD9
codes with a prefix 802.x. The medical records of all patients with
mandible fractures treated surgically over a 5-year period were
retrospectively reviewed for information regarding type and tim-
ing of antibiotic usage, location of fracture, associated injuries,
mode of treatment, length of hospitalization, lag time to repair,
patient demographics, history of substance abuse, and etiology.
The presence of a mandible fracture was confirmed by clinical
examination and radiography. Antibiotic prophylaxis consisted of
clindamycin 600 mg or cephazolin 1 g given intravenously 30
minutes perioperatively or clindamycin 300 mg three times daily
or cephalexin 500 mg four times daily orally from the time of
diagnosis or postoperatively if so used. Patients with clinically
“open” fractures (associated with mucosal injury or exposed bone)
or apparent dental caries received antibiotics at the time of pre-
sentation and postoperatively. Mandibulomaxillary fixation
(MMF) was used in all fractures where supported by suitable
dentition. When plates were used for rigid fixation, noncompres-
sion single plates were always placed at the inferior border,
monocortical second plates were placed at the superior border in
the absence of suitable dentition for MMF, and multiple plates
were used for multiple fractures. Lag screws were not used in the
series presented. All patients received oral chlorhexidine glu-
conate rinses pre- and postoperatively. Follow-up visits were
reviewed for patient signs and symptoms of complications docu-
mented by the treating surgeon. The development of infectious
and other complications after surgery, specifically, the develop-
ment of abscesses, fistulae, malunion, or hardware exposure were
also recorded. Malunion was defined as complete healing in im-
proper positions possibly precipitating clinical malocclusion. Non-
union was defined as a persistent fracture without evidence of
interfragment bony healing.

Continuous variables were reported as either the mean �
SD or median with interquartile range. Categoric variables were
reported as proportions among those with recorded values. Com-
parisons between those with and without long-term infectious
complications were accomplished using a nonparametric Mann-
Whitney test for continuous variables and either �2 or Fisher’s
exact test for categoric variables.

RESULTS
A total of 271 patient records were reviewed and

included in the study. Patients ranged in age from 14 to 68
years with a mean of 31. Demographics and fracture eti-
ology is summarized in Table I. Among those at least 14
years of age, 18 (6.6%) developed a long-term complica-
tion. These included abscess (n � 4), infection (n � 1),
malunion (n � 5), nonunion (n � 3), and hardware expo-
sure (n � 9). Several of the 18 subjects had more than one
infectious, long-term complication. There were no appar-
ent differences in the age distributions for the two groups
(P � .194). Cause of injury was not found to be statistically
significantly different between the two groups (P � .224);
however, there is a trend toward more falls compared with
other causes (22.2% vs. 9.5%, P � .101). The prevalence of
concurrent facial trauma is similar in both groups (P �
1.000). Sex is also similar, and a majority of the study
subjects are male (P � .507). In consideration of other
independent risk factors, time in intensive care, length of
hospitalization before and after repair, and lag time to
repair, had no effect on the development of complications
(Table II).

The most significant positive relationships were dis-
covered between tobacco, alcohol, drug use, and long-term
complications (P values 0.045, 0.028, 0.021, respectively)
(Table I). As might be expected, males were more likely to
be injured because of assault. Gun shot injury, however,
was similar in each sex. Females were more likely to be
injured because of motor vehicle collisions and falls, and
one was injured because of spousal abuse. Age was similar
for males and females, although those who are injured in
a fall were older (37.8 � 15.8 vs. 30.8 � 11.1, P � .036).

There were no apparent differences in the site of
injury between those who developed a long-term compli-
cation and those who did not. In addition, there were no
significant differences whether MMF was used (Table III).
Those who underwent plating were more likely to develop

TABLE I.
Correlation of Patient Demographics, Fracture Etiology, and Associated Conditions with Infection or Related Complications.

No Complication Complication Total

(n � 253) (n � 18) (n � 271) P Value

Age (mean � SD) 31.0 � 11 35.1 � 13.0 31.3 � 11.8 .194

Percent males 78.8 72.2 78.4 .507

Previous facial trauma (%) 5.1 5.6 5.2 1.000

Associated facial injury (%) 22.9 22.2 22.9 1.000

Substance use associated with injury (%)

Tobacco 57.7 83.3 59.4 .045

ETOH 50.2 77.8 52.0 .028

Other 23.3 50.0 25.1 .021

Cause of injury (%) (n � 243) (n � 18) (n � 261)

Assault/spousal 53.0 33.0 54.8 0.224

MVC/pedestrian 35.4 27.8 34.9

Fall 9.5 22.2 10.3

Gun shot wound 2.0 16.0 31.9

Only substance abuse was significantly related with an increased complication rate. MVC � motor vehicle collision.
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long-term complications than those who did not (P � .044)
(Table IV).

Seventy-five percent of patients received antibiotics
during the course of study. There were no statistically
significant differences in proportions of those receiving

antibiotics or those with or without long-term infections.
Among those who did receive antibiotics, there are no
statistically significant differences in proportions for each
of the periods listed in Table V. Proportions are based on,
for example, any antibiotic use recorded (either at injury,
both, or during all 3 periods) and are not independent. A
higher number (83%) of the patients who developed an
infection or related complication actually received antibi-
otics at some point in the course of their injury compared
with only 75% who did not develop a complication. This
difference was not statistically significant (P � .575).

DISCUSSION
The results of our study support the finding that

there is no association between antibiotic use and the
incidence of complications. We used a unique approach of
aggregating groups of combinations of antibiotic usage,
looking for statistical trends that would be sensitive to any
influence on outcomes and found none. No significant
difference in the incidence of complications among those

TABLE II.
Incidence of Complication Compared with Lag Time to Repair and Hospitalization.

No Complication Complication Total

(n � 253) (n � 18) (n � 271) P Value

ICU stay � 1 (%) 13.4 22.2 14.0 .294

Time from injury to admission (%) (n � 235) (n � 16) (n � 251)

Same day 39.2 43.8 39.4 .851

1–4 days 28.9 31.3 29.1

5 or more days 31.9 25.0 31.5

From admission to repair (%) (n � 242) (n � 17) (n � 259)

Same day 38.8 29.4 38.2 .585

1–4 days 40.9 41.2 40.9

5 or more days 20.3 29.4 20.9

From repair to discharge (%) (n � 238) (n � 18) (n � 256)

Same day 23.5 16.7 23.1 .288

1–4 days 58.8 50.0 58.2

5 or more days 17.7 33.3 18.9

Intensive care, length of hospitalization before and after repair, and lag time to repair had no effect on the development of complications. ICU � intensive
care unit.

TABLE III.
Comparative Incidence of Complications by Fracture Site.

No Complication Complication Total

(n � 253) (n � 18) (n � 271) P Value

Site of fracture (%)

Angle 67.6 55.6 66.8 .308

Ramus 84.2 88.9 84.5 1.000

Body 64.0 50.0 63.1 .312

Symphysis 76.7 83.3 77.1 .772

Condyle 76.7 77.8 76.8 1.000

MMF 74.7 66.7 74.2 .418

Fracture location was not correlated with the development of infection
or related complications. MMF � mandibulomaxillary fixation.

TABLE IV.
Comparative Incidence of Complications versus use of Reduction

and Internal Fixation Plates.

No
Complication Complication Total

(n � 252) (n � 18) (n � 270) P Value

Number of plates (%)

None 43.3 16.7 41.5 .044

1 25.4 27.8 25.6

More than 1 31.4 55.6 33.0

Patients who underwent plating procedures were more likely to de-
velop a long-term infectious complication. See Methods for standard plating
techniques.

TABLE V.
Incidence of complications versus antibiotic therapy.

No Complication Complication Total

(n � 252) (n � 18) (n � 270) P Value

Received ABX at
any time (%)

75.0 83.3 75.6 .575

ABX given (%)

At injury 50.8 53.3 51.0 1.000

Perioperative 65.1 66.7 65.2 1.000

Postoperative 57.7 73.3 41.2 .285

Three fourths received antibiotics at some time during the course of
study. There were no statistically significant differences in proportions of
those receiving antibiotics for those with or without long-term infections.
Among those who did receive antibiotics, there are no statistically significant
differences in proportions for each of the periods listed. ABX � antibiotics.
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receiving antibiotics preoperatively, perioperatively, or
postoperatively was identified. In his 1996 article, Ellis4

notes that fibrous union is a common complication of in-
fection associated with rigid internal fixation, which he
attributes to a lack of osseous tissue formation caused by
an induced hypoxic environment.

No statistically significant relationships between
complications and demographics, fracture site, lag time to
repair, or length of hospitalization was found. The devel-
opment of infection, nonunion, and related complications
does correlate with a history of tobacco and alcohol use
and fracture plating, however. Any potential bias(es) ap-
peared to have no impact, positive or negative, on the
incidence of complications in either group.

The incidence of complications in the present study
(6.6%) is similar to other studies emphasizing a general-
izable patient population and technique. Although poten-
tial criticisms of the study include variability in technique
and operator experience, this did not result in a higher
overall complication rate than the available body of liter-
ature. Conversely, the inclusion of multiple practitioners,
rather than relying on a single surgeon, has the effect of
minimizing the statistical influence of individual tech-
nique or operator style on outcomes. The observed higher
complication rate in fractures requiring rigid fixation is
anticipated because of selection bias toward more severe
injuries and multiple fractures, and this information is
provided only for comparison purposes between groups. A
comparison of reduction techniques is outside the scope of
this study, however, and it is not the authors’ intention to
make any generalizations based on this particular finding.

The variability in antibiotic use is actually a statis-
tical strength because variability increases the reliability
of a correlation, if found. Similarly, the lack of a correla-
tion is strengthened by the same variability. Aubabaker
and Rollert5 designed a prospective, double-blind, clinical
study to investigate the effect of postoperative antibiotics,
in addition to perioperative intravenous antibiotics, on the
prevention of infection of mandibular fractures. This was
compared with the use of a similar course of perioperative
intravenous antibiotics but without postoperative oral an-
tibiotics. Similarly, their results demonstrated no statis-
tical difference in the rate of infection between patients
receiving antibiotics perioperatively (12.5%) and those re-
ceiving antibiotics perioperatively and postoperatively
(14.3%). The observed infection rates are comparable with
those reported by Bernstein and McClurg.6

In the present study, substance abuse significantly
correlated with an increased incidence of complications

independent of antibiotic use. Haug and Schwimmer7 the-
orized that alcohol and drug abuse adversely effect bone
healing secondary to impaired nutrition and circulation.
In a retrospective study of patients treated at Harlem
Hospital, Hall and Ofodile8 found that the prevalence of
drug addiction and alcoholism contributed to a high inci-
dence of poor oral hygiene and a delay in seeking medical
care. Passeri et al.9 found a difference in patients who
abused intravenous and oral drugs, alcohol, and nonabus-
ers of 30%, 19%, 15%, and 6%, respectively.

CONCLUSIONS
In the present study, the rates of infection in the

aggregate groups were comparable with those of previous
studies where antibiotics were used. In their study of
fibrous union of the mandible, Haug and Schwimmer10

conclude that failure to use antibiotics was not a risk
factor and stressed medical and social risk factors. This is
further evidence that the antibiotic regimen has no effect
on the incidence of complications; however, further stud-
ies providing more data on other relevant factors, such as
alcohol and drug abuse, delay until treatment, type of
treatment, location of fracture, adequacy of reduction, and
type of antibiotic, are needed to support our study. There
is ample evidence to question the routine use of antibiotic
prophylaxis in mandible fracture repair, and a prospec-
tive, double-blinded study may be justified.
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