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Postoperative Maxillomandibular Fixation
After Open Reduction of Mandible Fractures
Masoud Saman, MD; Sameep Kadakia, MD; Yadranko Ducic, MD

IMPORTANCE Patients are placed in maxillomandibular fixation (MMF) to restore premorbid
occlusion prior to open reduction–internal fixation (ORIF) of mandibular fractures.
Maintaining MMF for these patients for several weeks postoperatively is a widely accepted
dictum.

OBJECTIVE We compare postoperative ORIF outcomes in dentate patients with
noncomminuted symphyseal, parasymphyseal, or angle fractures of the mandible between
those who underwent postoperative MMF and those who did not.

DESIGN, SETTING, AND PARTICIPANTS Retrospective review of medical records for 311 patients
with 413 mandibular fractures treated at a level 1 public trauma center in the Fort Worth,
Texas, metropolitan area. All patients were treated from August 1997 to August 2012 and had
a minimum follow-up of 6 weeks.

INTERVENTIONS Of the 413 symphyseal, parasymphyseal, and angle fractures, 78, 63, and 83
patients were treated with postoperative MMF respectively. The group without
postoperative MMF included 56 symphyseal fractures, 49 parasymphyseal fractures, and 84
angle fractures.

MAIN OUTCOMES AND MEASURES Rates of wound dehiscence, infection, plate removal,
nonunion, malunion, and malocclusion were compared.

RESULTS Using an unpaired t test and α value of .05 for significance, the difference between
the 2 groups’ outcomes was not statistically significant for any of the complications
evaluated. In the groups with vs without postoperative MMF, the mean numbers of
complications were as follows: wound dehiscence, 4.7 vs 2.5 (95% CI, –1.7 to 6.0) (P = .16);
infection, 6.7 vs 4.0 (95% CI, –1.7 to 7.0) (P = .14); plate removal, 2.3 vs 2.5 (95% CI, –7.9 to
7.6) (P = .94); nonunion, 1.0 vs 0.5 (95% CI, –2.2 to 3.2) (P = .59); malunion, 0.7 vs 1.0 (95%
CI, –3.1 to 2.4) (P = .72); and malocclusion, 1.3 vs 1.0 (95% CI, –4.0 to 4.7) (P = .82).

CONCLUSIONS AND RELEVANCE The surgical dictum of maintaining postoperative MMF for all
trauma patients after ORIF of the mandible may not be of advantage in the treatment of
dentate patients with noncomminuted symphyseal, parasymphyseal, or angle fractures.

LEVEL OF EVIDENCE 3.
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T he state of mandibular fracture treatment has under-
gone constant evolution since the first writings on the
topic found in Ancient Egypt, nearly 3 millennia ago.

However, as reported by Spina and Marciani,1 Guglielmo Sali-
cetti was the first to introduce the importance of maxilloman-
dibular fixation (MMF), in 1492, whereby the surgeon would
“tie the teeth of the uninjured jaw to the teeth of the injured
jaw”1(p85) to restore premorbid occlusion in patients with man-
dible fractures. This technique was later popularized by Gilmer2

in 1887. Buck3 was the first to describe open reduction–
internal fixation (ORIF) of the mandible using iron loops, a tech-
nique that Gilmer4 and Luhr5 also adopted. The currently used
plating concepts were subsequently described by Champy et
al6 in 1978.

Fractures of the mandible are the second most common
facial fractures after the nasal bones, making up 55.9% of all
facial fractures.7 In addition to correct bone healing, restora-
tion of premorbid occlusion is one of the primary goals of treat-
ment. During ORIF, the fracture is directly visualized and re-
duced after correct occlusion is reestablished by MMF. The
fracture is then plated and held in reduction. Many surgeons
recommend maintaining postoperative MMF to hold the man-
dible in correct position against occlusal forces. The advan-
tages of postoperative MMF include the possibility of using
guiding elastics in cases of minor malocclusion and also en-
forcement of liquid diet, thus enforcing patient compliance.
For several years, the senior author (Y.D.) routinely kept pa-
tients in MMF for 6 to 8 weeks after ORIF.

Despite this trend, MMF is also fraught with disadvan-
tages for both the surgeon and the patient. Since a return to
the operating room is required to remove MMF, there is an in-
creased risk for needlestick and glove puncture for the opera-
tor, and increased risk of anesthesia complications for the pa-
tient. Other disadvantages for the patient include aspiration,
gingival trauma, difficulty with oral hygiene, delayed tem-
poromandibular joint (TMJ) mobility, and discomfort. Since
2007, the senior author has abandoned the practice of rou-
tine postoperative MMF in noncomminuted fractures of the
symphyseal, parasymphyseal, and angle regions in dentate pa-
tients. The present study is a comparison of complications and
outcomes in patients with and without MMF.

Methods
This retrospective study was approved by the John Peter Smith
Hospital institutional review board, which waived patient in-
formed consent. It aims to compare outcomes in dentate pa-
tients with noncomminuted symphyseal, parasymphyseal, and
angle fractures of the mandible who underwent ORIF with

postoperative MMF with those without postoperative MMF.
Rates of wound dehiscence, plate removal, nonunion, mal-
union, and malocclusion were compared. All patients treated
by the senior author (Y.D.) from August 1997 to August 2012
with a minimum follow-up length of 6 weeks were included
in the study. Preoperative computed tomography and pan-
orex studies were obtained in all patients. Patients routinely
received 8 mg of intravenous (IV) dexamethasone and 1 gm of
IV cephazolin (clindamycin if penicillin allergic) intraopera-
tively. All patients were discharged with a prescription for oral
clindamycin for 7 to 10 days. In patients with no postopera-
tive MMF, no other method of mandibular immobilization, in-
cluding elastic bands, was used. The cases were unselected to
prevent selection bias from skewing any results in this study.

Excluded from the study were cases involving edentu-
lous patients; mandible fractures secondary to gunshot
wounds; atrophic fractures requiring grafting (Luhr classes 2
and 3); comminuted fractures; infected or defective-
mandible fractures; concomitant midfacial fractures; frac-
tures with severe loss of overlying soft tissue necessitating lo-
cal, regional, or free flap coverage; and displaced condylar
fractures.

Results
A comprehensive medical record review revealed 413 frac-
tures in 311 patients that met the study criteria. Of the pa-
tients, 243 were men (mean age, 34.8 years; age range, 18-69
years), and 68 were women (mean age, 27.4 years; age range,
18-59 years). The fractured regions were categorized as fol-
lows: symphyseal, n = 134 (32.4% of all fractures); parasym-
physeal, n = 112 (27.1% of all fractures); and angle, n = 167
(40.4% of all fractures) (Table 1). A total of 58.2% of symphy-
seal fractures (n = 78), 56.2% of parasymphyseal fractures
(n = 63), and 49.7% of angle fractures (n = 83) were treated with
postoperative MMF. The group treated without postopera-
tive MMF included 41.8% of symphyseal fractures (n = 56),
43.8% of parasymphyseal fractures (n = 49), and 50.3% of angle
fractures (n = 84) (Table 1).

Of the complications studied, in the group with postop-
erative MMF, wound dehiscence was found in 3 (4%), 5 (8%),
and 6 (7%), respectively, for the symphyseal, parasymphy-
seal, and angle fractures. Infection was detected in 7 (9%) of
the symphyseal fractures, 5 (8%) of the parasymphyseal frac-
tures, and 8 (10%) of the angle fractures. Plate removal oc-
curred in 1 symphyseal (1%) and 6 angle (7%) fractures, with
none being found in the parasymphyseal group. Nonunion was
found in 1 parasymphyseal (2%), and 2 angle (2%) fractures;
none was found in the symphyseal fracture group. Malunion

Table 1. Fractures by Location in Each Treatment Arma

Location of Fracture
MMF

(n = 224)
No MMF

(n = 189)
Total

(n = 413)
Symphyseal 78 (58.2) 56 (41.8) 134 (32.4)

Parasymphyseal 63 (56.2) 49 (43.8) 112 (27.1)

Angle 83 (49.7) 84 (50.3) 167 (40.4)

Abbreviation: MMF,
maxillomandibular fixation.
a Data are reported as number

(percentage) of fractures.
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was found in 1 symphyseal fracture (1%), 0 parasymphyseal
fractures, and 1 angle fracture (1%). Finally, gross malocclu-
sion was seen in 1 parasymphyseal fracture (2%), 3 angle frac-
tures (4%), and 0 symphyseal fractures.

In patients treated without postoperative MMF, wound de-
hiscence was found in 2 fractures (4%), 3 fractures (6%), and 1
fracture (1%), respectively, for the symphyseal, parasymphy-
seal, and angle groups. Infection was detected in 5 (9%), 3 (6%),
and 4 fractures (5%), respectively, for the symphyseal, para-
symphyseal, and angle groups. Plate removal was needed in
2 symphyseal fractures (4%), 3 parasymphyseal fractures (6%),
and 5 angle fractures (6%). Nonunion was seen in only 1 sym-
physeal fracture (2%) and not at all in either the parasymphy-
seal or angle group. Malunion was found in 0 symphyseal frac-
tures, 2 parasymphyseal fractures (4%), and 2 angle fractures
(2%). Finally, gross malocclusion was seen in 0 symphyseal
fractures, 2 parasymphyseal fractures (4%), and 3 angle frac-
tures (4%) (Table 2).

Using an unpaired t test and α value of 0.05 for signifi-
cance, the patients with and without postoperative MMF were
compared for complication rates. The fracture location was not
taken into account; rather, the total number of complications
within each subsection for the first arm of the study was com-
pared with the similar group in the opposite arm. Compared
against each complication, the difference between groups was

not statistically significant for any complication noted (Table 3).
Furthermore, complications by location were compared in each
study arm and the differences lacked statistical significance
(Table 4).

Discussion
Before the advent of rigid titanium plating systems, interos-
seous wire fixation was used for internal fixation of bone frag-
ments. Given the high rate of malunion and infection, pre-
sumably due to the lack of sufficient rigidity of the interosseous
wires, postoperative MMF was crucial for a successful repair.8

With the advent of newer plating systems, a better under-
standing of fracture biomechanics, and improved techniques
(partly owing to the Champy and Lodde9 concept of ideal lines
of osteosynthesis), the use of current plating systems pro-
vides sufficient stability to counteract the stresses of the mas-
ticatory muscles.

In the repair of mandible fractures, most surgeons keep pa-
tients in postoperative MMF to ensure that occlusal forces do
not disrupt the repair and that the reestablished occlusion is
maintained.10 Although certain complicated fractures may
yield better outcomes with postoperative MMF (including high
subcondylar, displaced condylar, and comminuted frac-

Table 3. Statistical Analysis of Complications

Complication

Fractures, Mean No.

95% CI P ValueaMMF No MMF
Wound dehiscence 4.7 2.5 –1.7 to 6.0 .16

Infection 6.7 4.0 –1.7 to 7.0 .14

Plate removal 2.3 2.5 –7.9 to 7.6 .94

Nonunion 1.0 0.5 –2.2 to 3.2 .59

Malunion 0.7 1.0 –3.1 to 2.4 .72

Malocclusion 1.3 1.0 –4.0 to 4.7 .82

Abbreviation: MMF,
maxillomandibular fixation.
a Using unpaired t test and α = .05.

Table 4. Statistical Analysis of Complications by Fracture Location

Fracture Location

Fractures, Mean No.

95% CI P ValueMMF No MMF
Symphyseal 2.0 1.7 –2.6 to 3.3 .81

Parasymphyseal 2.0 2.2 –2.9 to 2.5 .87

Angle 4.3 2.5 –1.2 to 4.9 .20 Abbreviation: MMF,
maxillomandibular fixation.

Table 2. Complications Associated With Fracture Location for Each Treatment Arma

Complication

MMF No MMF

Symphyseal Parasymphyseal Angle Symphyseal Parasymphyseal Angle
Wound dehiscence 3 (4) 5 (8) 6 (7) 2 (4) 3 (6) 1 (1)

Infection 7 (9) 5 (8) 8 (10) 5 (9) 3 (6) 4 (5)

Implant removal 1 (1) 0 6 (7) 2 (4) 3 (6) 5 (6)

Nonunion 0 1 (2) 2 (2) 1 (2) 0 0

Malunion 1 (1) 0 1 (1) 0 2 (4) 2 (2)

Gross malocclusion 0 1 (2) 3 (4) 0 2 (4) 3 (4)

Abbreviation: MMF, maxillomandibular fixation.
a Data are reported as number (percentage) of complications.
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tures), the routine use of postoperative MMF in all mandible
fracture repairs is debatable. The proponents of postopera-
tive MMF cite forced adherence to a liquid diet, the possibil-
ity of using guide elastics to adjust minor malocclusions, and
improved bony healing as rationale for its use.

However, postoperative MMF is not without risks and
problems. These include gingival trauma, difficulty with
oral hygiene, patient discomfort, aspiration risk, and
delayed TMJ mobility. The need to return to the operating
room for removal of the arch bars exposes the patient to the
risk of anesthesia, and the procedure itself carries signifi-
cant health care cost and is time-consuming. In addition,
removal of the arch bars exposes the operator to the risk of
needlestick type injuries.

Herein, we examine the utility and safety of maintaining
patients in postoperative MMF after they undergo ORIF of sym-
physeal, parasymphyseal, or angle fractures. Of the 413 frac-
tures identified in 311 patients, 224 fractures were treated with
postoperative MMF for 6 to 8 weeks. In the remaining 189 frac-
tures, MMF was removed prior to the patient leaving the op-
erating room. With follow-up of at least 6 weeks, the number
of fractures with complications in each treatment arm was
identified and recorded (Table 2) and statistical analysis
(Tables 3 and 4) was performed. Based on our results, no sta-
tistically significant difference in any of the complications be-
tween the 2 treatment arms was observed.

Our results were consistent with a previous retrospective
study by Valentino and Marentette,11 who also found no dif-
ference in complication rates between patients with postop-
erative MMF and those without. In a more recent retrospec-
tive study by Kumar et al12 comparing outcomes between

patients with postoperative MMF (n = 73) and those without
(n = 45), it was shown that there was no statistically signifi-
cant difference.

There are numerous disadvantages of postoperative MMF.
Issues involving patient discomfort, gingival trauma, weight
loss, and oral hygiene are intuitive. In addition, delayed TMJ
mobility may increase the incidence of TMJ ankylosis.13 Bone
healing may also be a complication secondary to osteopenia
and changes in local venous pH.14 Furthermore, prolonged fixa-
tion may lead to weakness and atrophy of the masseter and
temporalis.15

While this study had a large sample size (n = 413 frac-
tures), it was limited by its retrospective nature. It is impor-
tant to note, however, that selection bias was not present be-
cause the cases were unselected. A prospective randomized
clinical trial could be useful in corroborating our results and
accounting for certain confounding variables such as patient
compliance. In our study, while patients were advised to use
postoperative antibiotics and maintain strict dietary guide-
lines, their compliance could not be evaluated.

Conclusions
The findings of the current study suggest that maintaining pa-
tients in MMF after ORIF of symphyseal, parasymphyseal, or
angle fractures does not confer an advantage and may not be
necessary in the repair of these mandible fractures. Further-
more, immediate release of MMF may lead to improved pa-
tient comfort and significant health care cost savings, among
other benefits.
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