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Management of maxillofacial fractures within three years 
of empirical findings

Marijus Leketas*, Evelina Vedlugaitė*, Ričardas Kubilius*

  SCIENTIFIC ARTICLES

SUMMaRy

Objectives. To investigate which treatment of maxillofacial fractures is more effective and 
what type of complications is the most common after observed treatment. The second aim is to 
explore relationship between treated facial bone fractures and temporomandibular joint (TMJ) 
pathology.

Material and Methods. Cases with TMJ pathology in Lithuanian University of Health Sci-
ences (LUHS) in the Department of Maxillofacial Surgery (MS) during 2012-2014 were analysed 
to research the occurrence of TMJ disorders after facial bone fracture treatment. Moreover, the 
clinical data of patients that were treated in LUHS in the Department of MS during 2012-2014 
was collected and analysed. 

Results. Male patients had higher fracture ratio (zygomatic and maxillary – 84%, mandibu-
lar – 89.72%). Complications occurred in 6% of the patients in a zygomatic and maxillary frac-
tures group, mainly as an infraorbital nerve injury. Closed reduction and indirect fixation were 
performed for mandibular patients 49.7%. The ratio of complications for mandibular fractures 
was 6.1%. There were complications in group with the open reduction and direct fixation (24.2%, 
mostly osteomyelitis), when in the closed reduction and indirect fixation group (42.4%, mostly 
bone healing complications). There were no patients with TMJ pathology as a complication after 
facial bone fracture treatment.

Conclusions. Fractures treatment technique differs in all cases because of individual charac-
teristics and treatment variations. In the open reduction and direct fixation group complications 
occurred in fewer cases than in the closed reduction and indirect fixation group. Well-timed facial 
bone fracture treatment leads to non-occurrence of TMJ complications.

Key words: fracture fixation, postoperative complications, mandibular fractures, maxillary 
fractures, zygomatic fractures, temporomandibular joint disorders.
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INTRODUCTION

Facial fractures are treated by open reduction and 
closed reduction techniques. The fracture area is im-
mobilized with intermaxillary fixation or other tech-
niques, using screws, plates in order to achieve faster 
bone healing (1). There are various techniques for 
fracture treatment but there is no clearly established 
specific treatment best suited in each case. According 
to scientific publications open reduction and direct 
fixation has benefits such as quickly restored chewing 
function, optimal reposition, and faster rehabilitation. 
Closed reduction and indirect fixation procedure is 

less traumatic, more protecting blood vessels and 
fracture area, less expensive, followed by a shorter 
hospitalization time of the patient (2). The purpose 
of this study is to find out which fracture treatment 
method is more effective. 

The main goals of this research are to evaluate 
the effectiveness of the fracture treatment techniques, 
find out which technique leads to lower complications 
ratio, and verify the temporomandibular joint (TMJ) 
disorders occurrence after applied fracture treatment. 
Scientific articles are reviewed on this topic, research 
of mostly applied techniques was done, and complica-
tions incidence rate was investigated. As well as the 
task is to analyze the data of the patients that were 
treated for facial fractures and for TMJ pathology 
separately in the Department of Maxillofacial Surgery 
in Lithuanian University of Health Sciences (LUHS). 
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Analysis of fracture cases data was selected on the 
aspects of chosen treatment method, the ensuing com-
plications, and further treatment of complications. 
Analysis of clinical cases with temporomandibular 
joint disorder diagnosis was investigated to verify 
if they had facial bone fracture in the case history. 
The results from literature review and clinical data 
are compared.

 
MaTERIaL aND METHODS

Clinical data of 192 patients with temporoman-
dibular joint disorders (TMD) during 2012-2014 
years in LUHS Maxillofacial Surgery Department 
was collected. Main aspect of anamnesis was trauma 
in maxillofacial region and its treatment. Furthermore 
DC-TMJ exam form (3) had to be filled to evaluate 
clinical symptoms of each case. All patients had TMJ 
symptoms. 

Moreover clinical data about maxillofacial frac-
tures in LUHS Maxillofacial Surgery Department 
during 2012-2014 years was collected, focusing on 
fracture localisation, treatment, complication type 
and rate, treatment after complication. Patients were 
selected if they had facial bone fracture treatment in 
the Department of Maxillofacial Surgery in Lithu-
anian University of Health Sciences from 2012 to 
2014. Maxillary and zygomatic fractures appeared to 
298 patients, mandibular fractures for 559 patients, 
multiple fractures – 28 patients. Complication oc-
currence type and rate was explored, complications 
occurrence reliance from fracture localisation, type 
and intervention was analysed. Interventions analysis 
after complications was performed too. Data was 
systematized, quantitative records analysis was done 
with records statistical analysis program IBM SPSS 
19v. Proof of statistical significance was checked with 
Fisher criterion. Result was considered as statistically 
significant if p<0.05. 

When clinical analysis was fulfilled, literature 
review was performed through the search of PubMed, 
Google Scholar databases, with purpose to compare 
our results of clinical analysis with the results re-
ceived from literature review. The keywords used 
for search were "maxillofacial fractures", "zygomatic 
fracture", "mandibular fracture", "open reduction”, 
"closed reduction", "temporomandibular joint”, 
"temporomandibular disorders”, "craniomandibular 
disorders". The search was restricted to the published 
date from 1 January 2008 to 31 December 2014. 
Through the search 2735 articles were found and 
analysed if they confirmed the topic about advantages 
and disadvantages of closed reduction and external 
fixation, open reduction and internal fixation, or com-

plications occurrence rates, 34 articles were found 
and included (Figure).

 
RESULTS

156 patients who complained about TMJ prob-
lems were investigated. Mean age value was 25.3 
+/-1.2 and 84% of patients were female. Only 2 pa-
tients noted the history of facial trauma, especially 
in mandibular region. One 26 years male patient is 
professional boxer. He had no history of facial bone 
fracture but experienced mandibular trauma during 
boxing once in a while. After mandibular trauma 
patient experiences the pain in left temporomandibu-
lar joint region both at rest and active mandibular 
movements. When the patient takes nonsteroidal 
anti-inflammatory drugs, the symptoms disappear till 
the next mandibular trauma.

Another patient is 22 years female patient with 
clicking and recurrent pain in temporomandibular 
joint region on the right.  The symptoms started two 
years ago after mandibular trauma appeared dur-
ing traffic accident. The patient complained about 
contusion in facial area without maxillofacial bone 
fracture.

From all patients there was no case of maxillofa-
cial fracture although trauma in maxillofacial region 
was the most emphasized aspect in this survey.

Moreover clinical data of 933 patients with 
maxillofacial bone fracture cases from 2012 to 2014 
who were treated in LUHS Maxillofacial Surgery 
Department was analysed. Maxillary and zygomatic 
fractures occurred in 298 cases (48 were rejected 
because of information shortage), mandible fractures 
in 559 cases (14 were rejected because of informa-
tion shortage), and multiple fractures in 28 cases 
(information was rejected because of wide informa-
tion dispersion). 

Results showed that maxillary and zygomatic 
fractures occurence by gender was 84% (210 males) 
and 16% (40 females). Operative treatment (open 
reduction only, combination of open reduction and 
direct fixation) was the most frequent. Conservative 
methods (closed reduction only or combination of 
closed reduction and indirect fixation) were used 
less (Table 1). 

In the cases of maxillary or zygomatic bone frac-
tures, complications occurred for 6% of the patients. 
The most frequent complications were infraorbital 
nerve injuries (Table 2). 

The analysis of treatment strategies after com-
plication showed that in the cases where infraorbital 
nerve lesions appear, pharmacological medicament 
infusion, neurolysis, and physiotherapy or rest re-
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When complications occurrence rate (in the cases 
where different interventions were performed) of zy-
gomaticomaxillary complex was analysed, the results 
showed that complications occurrence dispersion has 
no statistical significant results (Fischer test P=0.625).

Statistical analysis of patients with mandibular 
fractures showed that mandibular fractures appear 
more frequent for male patients 89.72 % (489 males) 

gime is used the most. If the complication was facial 
nerve injury, pharmacological medicament infusion 
was used. When the bone regeneration complication 
occurred, wire, screw or plate removal, physiother-
apy, treatment with pharmacological medicament is 
performed. If the complication was osteomyelitis, 
antibiotic therapy, incision with drainage, and se-
questrectomy was performed.

Fig. Flowchart of systematic review and its stages
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than female patients (10.28%, n=56). Mandibular 
bilateral (40.9%, n=223) and angle (29.4%, n=160) 
fractures occurred the most frequently (see Table 
3). In the cases of bilateral mandible fractures angle 
and body fractures occurred the most frequently. As 
well as bilateral body fractures (7.3%) and condylar 
process and body (9%) fractures occurred quite fre-
quently (Table 3).

In most mandibular fracture cases chosen frac-
ture treatment method was closed reduction and 
indirect fixation (n=271, 49.7%), and open reduction 
and direct fixation (38.2%) (Table 4). 

When analysis of complications occurrence fre-
quency was performed, the results showed that the 
cases where closed reduction and indirect fixation 
were done complications occurrence rate was higher 
(5.2%) than in the cases where open reduction and 
direct fixation were performed (3.8%). The results 
were statistically significant (Fisher test P<0,001) 
(Table 4).

Complications occurrence rate is 6.1% (n=33) 
(see Table 5). In most cases complications are bone 
regeneration complication (n=13, 2.4%) and osteo-
myelitis (n=12, 2.2%) (Table 6). 

After bone regeneration complication, chosen 
treatment was open reduction and internal fixation 
(5 patients), closed reduction and external fixation 

(3 patients), pharmacological medicament infusion 
(3 patients), wire, screw, plate removal (1 patient), 
condilectomy (1 patient). Chosen treatment after 
osteomyelitis complication was pharmacological 
medicament infusion (8 patients), closed reduction 
and external fixation (2 patients), open reduction 
and direct fixation (1 patient) and sequestrectomy (1 
patient).  In the cases of phlegmone pharmacological 
medicament infusion (2 cases), incision and drainage 
(2 cases), indirect fixation (1 case) and physiotherapy 
(1 case) was performed. When the complication was 
abscess, incision and drainage was performed. In 
the case of periostitis incision, incision with drain-
age, and pharmacological medicament infusion was 
performed. There was no case of TMJ pathology as 
a complication.

When analysis of complication occurrence de-
pendence of fracture localisation was performed, the 
results showed that complications occurred mostly in 
these cases where condylar fractures, mandible body 
and ramus fractures were seen. The results were sta-
tistically significant (Fisher test P=0.006) (Table 5). 

Moreover when complications occurrence de-
pendency of performed interventions was analysed, 
complication occurrence between different interven-
tions showed statistically significant results. (Fisher 
test p=0.024) (Table 6). 
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Table 1. Interventions dispersion in zygomaticomaxillary 
complex

Intervention Frequency Percentage
Open reduction 140 56.0
Open reduction and direct fixation 5 2.0
Closed reduction and indirect 
fixation

55 22.0

Closed reduction 9 3.6
Clinical inspection 14 5.6
Neurolysis 3 1.2
Closed reduction and external 
fixation

21 8.4

Wire, screw, plate removal 3 1.2
All in 250 100.0

Table 2. Complications type dispersion in zygomaticomaxil-
lary complex. Complications occurrence dispersion has no 
statistical significant results (Fischer test P=0.625)

Complication Frequency Percentage
Infraorbital nerve injury 10 4.0
Facial nerve injury 2 .8
Bone regeneration complication 2 .8

Osteomyelitis 1 .4
All in 15 6.0

Table 3. Mandible fracture localisation

Intervention Frequency Percentage
Angle 160 29.4
Bilateral
 Bilateral angle
 Angle and condyle
 Angle and condylar process
 Angle and body
 Body and condylar process
 Angle and ramus
 Body and ramus
 Bilateral condylar process
 Condylar process and body
 Body and coronoid process
 Ramus and coronoid process
 Bilateral body
 Body and alveolar process

223
6
2
7
83
1
1
26
4
49
2
1
40
1

40.9
1.1
0.4
1.3
15.2
0.2
0.2
4.8
0.7
9.0
0.4
0.2
7.3
0.2

Condyle 3 .6
Condylar process 53 9.7
Symphysis and parasymphysis 21 3.9
Body 48 8.8
Multiple 15 2.8

Ramus 13 2.4
Alveolar process 7 1.3
Coronoid process 2 .4
All in 545 100.0
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In the fracture cases 
where open reduction 
and direct fixation was 
performed, there was no-
ticed higher occurrence 
of osteomyelitis. In cases 
where closed reduction 
and indirect fixation was 
performed, higher oc-
currence of bone regen-
eration complications was 
noticed.

Literature review 
was performed (Table 
7); the analysis showed 
that most articles of this 
subject are published 
from India (8 of 34) and 
China (7 of 34). All in all 
in our study 34 articles 
were used. Mostly ar-
ticles about mandibular 
fractures are published, 
and usual study object 
is the treatment results 
of mandibular condyle 
fractures (15 of 34). The 
amount of analysed pa-
tients varies from 6 to 
2986 patients. A total of 
11428 patients’ informa-
tion was analysed.

In zygomatic frac-
tures open reduction and 
direct fixation (50.6-
73.8%) is used more than 
closed reduction and indi-
rect fixation (9.4-27.3%). 
Conservative treatment 
is chosen in 1.7-10.3% 
of cases. In the treatment 
of mandibular condyle 
fractures usually open re-
duction and direct fixation 
was chosen (11 of 15 ar-
ticles about the treatment 
of mandibular condyle 
fractures). 

In zygomatic frac-
ture cases where open 
reduction treatment was 
performed hypoesthesia, 
diplopia, mouth opening 
limitation, infection, he-

Table 4. Complication occurrence in dependence on the intervention peformed in mandibular 
region. The results were statistically significant (Fisher test P<0,001).

Complications Total
Not occurred Occurred

Intervention Open reduction Frequency 37 1 38
% 97.4% 2.6% 100.0%

Incision and drainage Frequency 0 7 7
% .0% 100.0% 100.0%

Open reduction and direct 
fixation 

Frequency 200 8 208

% 96.2% 3.8% 100.0%
Clinical inspection Frequency 8 1 9

% 88.9% 11.1% 100.0%
Teeth removal Frequency 7 0 7

% 100.0% .0% 100.0%
Wire, screw, plate removal Frequency 3 2 5

% 60.0% 40.0% 100.0%
Closed reduction and indi-
rect fixation

Frequency 257 14 271

% 94.8% 5.2% 100.0%
Total Frequency 512 33 545

% 93.9% 6.1% 100.0%

Table 5. Complication occurrence in dependence on the fracture localisation in mandibular 
region. The results were statistically significant (Fisher test P=0.006).

Complication occurrence Total
Not occurred Occurred

Angle Frequency 150 10 160
% 93,8% 6.3% 100.0%

Bilateral Frequency 214 9 223
% 96.0% 4.0% 100.0%

Condyle Frequency 2 1 3
% 66.7% 33.3% 100.0%

Condylar process Frequency 52 1 53
% 98.1% 1.9% 100.0%

Symphysis and parasymphysis Frequency 21 0 21
% 100.0% .0% 100.0%

Body Frequency 38 10 48
% 79.2% 20.8% 100.0%

Multiple Frequency 14 1 15
% 93.3% 6.7% 100.0%

Ramus Frequency 12 1 13
% 92.3% 7.7% 100.0%

Alveolar process Frequency 7 0 7
% 100.0% .0% 100.0%

Coronoid process Frequency 2 0 2
% 100.0% .0% 100.0%

Total Frequency 512 33 545
% 93.9% 6.1% 100.0%
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matoma complications occurred the most, occurrence 
rate was 19.1%.

In the mandibular fracture cases complication oc-
currence rates vary from non-occurrence to 28.53%. 
The most frequent complications in open reduction 
cases were sensory complications, wound dehiscence, 
infection.

There are lots of articles (13 of 34) about post-
operative TMJ complications after fractures. In most 
cases TMJ complications, such as TMJ dysfunction, 
stiffness, functional restrictions (4 articles), TMJ 
clicking (3 articles), and pain in TMJ area (2 articles) 
occurred. 

DISCUSSION

The results showed that higher tendency of facial 
bone fractures exists between male patients (84%), 
and the same high results are in other studies (4, 5). 
In mandible fracture cases the most frequent fracture 
localisation is bilateral fracture and angle fracture (6). 

In this study complication occurrence rate was 
low (6%) while after literature review results showed 
that complications occurrence ratio varies from non-
occurrence to 28.53% (7-16). In zygomatic group 
complications occurrence ratio varies from non-
occurrence to 19,1% (9).

The results of our retrospective analysis showed 
that in zygomatic and maxillary fractures cases 
the most common complications were infraorbital 
nerve injuries. In the mandible fractures cases bone 
regeneration complication and osteomyelitis. After 
literature review it was clear that in other studies the 
most common complication was wound - healing 
disturbancies, nerve trauma, infection and functional 
impairment (9, 15). 

Complications occurrence rate in mandible 
fracture cases was higher where closed reduction 
and indirect fixation was performed; the most fre-
quent complication was bone fracture regeneration 
complication. In our research the most frequent 

complication in the cases where open reduction and 
direct fixation was performed was osteomyelitis. 
In other studies it is stated that more complications 
occur where open reduction and direct fixation is 
performed, and the most frequent complication is 
nerve injuries and infections (2). Mostly in surgically 
treated fractures the most frequent complications are 
infection, wound healing disturbancies, nerve inju-
ries, osteosynthesis failure, osteomyelitis, occlusal 
disharmony, TMJ complications (7, 8, 11, 13-15, 
18-30). This kind of research causes uncertainty on 
the superiority of open reduction and direct fixation 
method. But still there are publications where the 
most frequent treatment method was closed reduc-
tion (59.52%), and postoperative complications, such 
as infection, irregular occlusion, TMJ dysfunctions 
and face asymmetry, occurrence rate was 10.31%. 
When infection appeared, treatment was applied us-
ing antibiotic therapy. When irregular disturbances 
appeared, mostly reoperation or orthodontic treatment 
was offered. Temporomandibular joint disturbances 
were treated by physiotherapy. Face asymmetry was 
left without treatment (31). 

In condylar or subcondylar fracture group correct 
anatomical position of the fragments was achieved 
more in operative group (32) and in closed reduction 
group TMJ dysfunction complications are observed 
(40). But there are publications where despite the 
surgical treatment poor anatomical reduction is clini-
cally seen (33). In condylar or subcondylar fracture 
group mouth opening complications, occlusion dis-
turbancies, TMJ complications such as pain, crepi-
tation are observed (19, 20, 22, 26, 29, 30, 32-34). 
Condylar and subcondylar fractures are often treated 
endoscopically, and complications after this treatment 
are infection, fixation failure, temporary facial nerve 
complication, “Frey” syndrome. In our research com-
plications after condylar and subcondylar fractures 
appeared in 2 of 56 cases,  and there are cases when 
complications did not occur at all or occur just for 
temporary period (17, 35-37).

Table 6. Complications occurrence dependency of performed intervention in mandibular region. The results were statistically 
significant (Fisher test p=0.024).

Submandibular 
abscess

Osteomyelitis Bone regeneration 
complication

Periostitis Phlegmone Total

Open reduction 0 0 1 0 0 1
Incision and drainage 0 4 0 0 3 7
Open reduction and direct fixation 0 6 1 0 1 8
Clinical inspection 0 0 1 0 0 1
Wire, screw, plate removal 0 0 2 0 0 2
Closed reduction and indirect fixation 1 2 8 1 2 14
Total 1 12 13 1 6 33
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Our study about TMD showed that there was no 
case of maxillofacial fracture when TMD was noted, 
and there were some articles with the same results 
too. In condylar or subcondylar fractures cases where 
endoscopically assisted reduction and fixation was 
performed, normal pain-free unrestricted function 
of the TMJ was seen at 3, 6, 12, 18 months postop-
eratively, TMJ function problems were not seen in 
any patient (17, 36). In subcondylar fractures which 
were treated by open reduction and internal fixation, 
all patients (n=10) had satisfactory occlusion and no 
deviation of mandible (12). In the article about trauma 
it was stated that in cases where early mobilization of 
TMJ and intensive physiotherapy after conservative 
or surgical treatment was applied, low postoperative 
complications rate (9%, n=5) was identified (24).

Although our study about TMD showed that 
there was no patient with TMJ problem after maxillo-
facial fracture, there are studies which show different 
results. Temporomandibular joint complications such 
as pain, dysfunction, click or stiffness are observed 
for some time postoperatively (16, 20, 29, 33, 38), 
and it resolves gradually with time (18, 39). Long 
term follow-up period is important for TMJ treatment. 
For example, TMJ function was followed 6 months 
after surgery, and 18 months follow-up term for oc-
clusion discrepancies and criterion of pain (17, 36). 
In long term follow-up period most of TMJ compli-
cations decrease or disappear without any residual 
effects. In mandibular fractures where mostly closed 
reduction and intermaxillary fixation was performed 
TMJ dysfunction appeared in 30 of 164 cases (40). 
In mandibular cases where mostly open reduction 
and internal fixation was performed, postoperative 
complications rate, including TMJ, was 8.1% (7). In 
maxillofacial fractures which mostly were managed 
by open reduction and direct fixation TMJ stiffness 
appeared during first week after releasing intermax-
illary fixation and it became normal after a week of 
physiotherapy (38). In condylar fracture cases which 
were treated mostly by open reduction (71.4%), 
complications such as mandibular movement devia-

tion (6 patients), TMJ clicking (2 cases), and pain (3 
patients) was noted (33). In condylar fracture cases 
where open reduction and internal fixation was per-
formed, in 2 of 10 cases TMJ clicking was noted one 
week postoperatively which disappeared gradually, 
3 of 50 cases showed malocclusion, TMJ click was 
noted more in osteosynthesis miniplates group than 
in microplates group (P=0014), pain in TMJ area for 
1 of 229, and crepitation for 2 of 229 (18-20, 29). In 
bilateral condylar fractures cases where conservative 
treatment was performed, no patients with malocclu-
sion had any TMJ pain during 6 months, 5 patients 
had little intensity or disability of TMJ (34). There are 
different results of the studies about TMJ disorders 
after maxillofacial fracture.

The results of this research showed that results 
of mandible fractures are statistically significant, but 
more studies should be made in wider amplitude of 
years. The results of complications in the cases of 
zygomatic and maxillary fractures showed no statis-
tical significance; therefore more studies should be 
done on this object. 

CONCLUSIONS

The success of treatment depends on experience 
and practical skills of the surgeon and individual 
fracture conditions; therefore it is impossible to state 
which treatment technique is superior. Complications 
rate was higher in these cases where fractures were 
treated by closed reduction and indirect fixation. In 
the Department of Maxillofacial Surgery in Lithu-
anian University of Health Sciences from 2012 to 
2014 year complications of facial bones treatment 
rate was 6%. The most frequent complications were 
nerve injuries, bone regeneration complications and 
osteomyelitis. There was any of temporomandibular 
joint pathology as a complication.
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