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Abstract. – OBJECTIVE: This study aims to 
determine the occurrence of complications be-
fore and after the treatment of facial fractures, 
as well as the impact of the factors on the treat-
ment results and evaluation of their relation-
ships.

PATIENTS AND METHODS: This is a pro-
spective case-control study comprising 90 pa-
tients aged between 18 and 65 with facial frac-
tures. Depending on the treatment method, pa-
tients were divided into three groups: those 
treated surgically using a transcutaneous ap-
proach, those treated surgically using a trans-
mucosal approach, and those treated conserva-
tively (control group). Following complications 
before and after treatment were compared: mal-
occlusions, paresthesias, facial asymmetry, dip-
lopia, and limited mouth opening. The follow-up 
period after the treatment of choice was six 
months.

RESULTS: There was a significant reduc-
tion in complications after treatment: malocclu-
sion, paresthesia, facial asymmetry, and limit-
ed mouth opening. Regarding the transcutane-
ous approach, there is a substantial reduction 
in the number of complications after treatment, 
such as malocclusions (p=0.008), paresthesias 
(p=0.004), and facial asymmetries (p<0.001). 
Similar results were obtained for the transmu-
cosal approach. Pain intensity positively cor-
related with preoperative complications: mal-
occlusion, paresthesias, and facial asymmetry. 
The range of mouth opening had a negative in-
terdependence with malocclusion before and af-
ter treatment with infection, fractura male san-
ata, malocclusion, paresthesias, postoperative 
level of mouth opening, and damage to the fa-
cial nerve.

CONCLUSIONS: There is no difference in 
the reduction of preoperative and postoperative 

complications related to surgery when an inci-
sion is made through the skin or mucosa. Mal-
occlusions, paresthesias, and facial asymmetry 
are reduced through surgical methods. 

Key Words:
Malocclusions, Paresthesias, Facial asymmetry, Dip-

lopia, Limited mouth opening. 

Introduction

Traumatism of the facial area can lead to 
various facial deformities, consequently leading 
to facial disproportions and disorders of physio-
logical functions. There are quite a few studies1-3 
regarding their occurrence and frequency. How-
ever, scarce studies were conducted to analyze 
the choice of a surgical approach followed by a 
consequent occurrence of complications, as well 
as the treatment of choice for facial fractures and 
its effect on the general state of health and integ-
rity of the injured. To our knowledge, no studies 
have been conducted regarding the correlation 
between the type of injury, the type of surgical 
treatment, the occurrence of complications, and 
long-term consequences.

Most of the studies4 that monitored complica-
tions were retrospective, and certain shortcom-
ings of those being retrospective studies came 
through, such as the absence of clearly defined 
evaluation criteria and weak cooperation between 
different surgeons.

One of the advantages of conservative treat-
ment of fractures of the facial and jaw bones is 
the avoidance of damage to one of the branches 
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of the facial nerve or the formation of scars. 
However, this type of treatment can lead to com-
plications in terms of bone growth disorders, 
functional disorders, or poor healing5-6. Com-
plications of facial bone fracture treatment can 
occur before, during, and after treatment, and 
consequences can be aesthetic or functional, and 
sometimes both. Many factors influence the oc-
currence of complications, such as age, type, and 
location of the fracture, the patient’s condition, 
medications, the condition before the injury, the 
choice of treatment, the degree of correction and 
fixation of the fragments, but also the competence 
of the surgeon and the cooperation of the patient, 
emphasizing the importance of studying certain 
factors in treating facial bone fractures. For ex-
ample, complications after treatment of facial 
bone fractures occur in the mandible more often 
than during treatment of other facial fractures7, 
partially due to unfavorable muscle contraction, 
as well as the action of significant forces on the 
fragments of the mandible.

The location of the fracture, the degree of dis-
location, and the functional disturbances directly 
correlate with the need for surgical intervention, 
the results, and the degree of complications8,9.

Bilateral fractures and associated fractures 
correlate with treatment results and degree of 
complications. This research aims to determine 
the occurrence of complications before and after 
treatment of facial fractures, as well as the influ-
ence of these factors on treatment results, evalu-
ation of its relationships, and finding the optimal 
way of timely treatment of patients with facial 
bone fractures.

Patients and Methods

We conducted a prospective case-control study 
in which 90 patients with fractures of the mandi-
ble, zygomatic bone, or maxilla, were examined. 
These patients were treated at the Clinic for 
Otorhinolaryngology and Maxillofacial Surgery 
of the Clinical Center of Montenegro in Podgori-
ca, starting in 2017 until the necessary sample 
was obtained. Ethical permission to perform this 
study was obtained from the Ethics Commit-
tee of the Clinic for Otorhinolaryngology and 
Maxillofacial Surgery of the Clinical Center of 
Montenegro in Podgorica. The examined patients 
were aged from 18 to 65 years old, both sexes. 
The patients were monitored for six months after 
the commencing of the treatment.

Based on the method of treatment, they were 
divided into three groups of 30 patients each:
- The first examined group included patients 

surgically treated with a transcutaneous ap-
proach.

- The second examined group included patients 
surgically treated with a transmucosal ap-
proach.

- The third group (control group) included pa-
tients treated conservatively.

The criteria for dividing patients into groups 
and choosing a treatment method depended on 
the fracture type, determined after a clinical 
examination followed by imaging diagnostics 
(computed tomography, orthopantomography). 
Further, indications for surgical treatment were 
based on clinical and radiological criteria and 
supplemented by potentially associated degrees 
of dislocation, diplopia, deformity, the impossi-
bility of repositioning and occlusion with a closed 
approach, absence of teeth, and communicability.

We monitored and divided complications into 
the following groups: complications before treat-
ment (facial asymmetry, paresthesia of certain 
parts of the face, limited mouth opening, occlu-
sion disorder, diplopia) and complications after 
treatment (facial asymmetry, infections, a non-
union or poor union of fractured bones, pares-
thesia of certain parts of the face, limited mouth 
opening, occlusion disorder, pronounced scars or 
keloids, diplopia).

Computed tomography was used to compare 
the condition of the facial bones before the injury 
and three months after the injury. The degree of 
bone healing, dislocation expressed in mm, infec-
tion, non-union, and scar tissue were monitored.

The assessment of the state of vision and the 
state of the eye socket was based on monitoring 
visual acuity, the presence of diplopia, ectropion, 
enophthalmos, chemosis, symmetry of the lateral 
canthus, limited eye mobility, asymmetry of the 
orbital-zygomatic-maxillary complex, paresthe-
sia, infection, and scars.

The length of hospitalization was recorded, as 
well as the day after the injury when the treat-
ment was carried out. A correlation was made 
between the length of hospitalization and days of 
treatment with the occurrence of complications.

We divided the limited opening of the mouth 
into groups of <5 mm, 6-10 mm, 11-15 mm, 16-20 
mm, and 21-25 mm.

Pain intensity ranges from 0-2.5, 2.6-5.0, 5.1-
7.5, 7.6-10.0.
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Statistical Analysis
Statistical calculations were performed with 

SPSS version 22 (IBM Corp., Armonk, NY, 
USA). The McNemar test was used to determine 
the association between the dichotomous charac-
teristics of two dependent samples. Spearman’s 
rank correlation examined the association be-
tween variables. The statistical hypothesis was 
tested at the significance level for the risk of 
α=0.05; the difference between the samples is 
significant if p<0.05.

Results 

Table I shows the distribution of complications 
before and after the treatment of patients, divided 
into four sections: in total (independent of the 
injured bone and the type of intervention), pa-
tients treated with the transcutaneous approach, 
patients treated with the transmucosal approach, 
and patients treated conservatively. Results were 
obtained by the McNemar test. A significant 
decrease in the number of patients with compli-
cations was recorded in all complications except 
diplopia: malocclusion (p<0.001), paresthesia 
(p<0.001), facial asymmetry (p<0.001), and lim-
ited mouth opening (p<0.001).

The results of comparing complications be-
fore and after the treatment of patients operated 
on through the transcutaneous approach show a 
significant reduction in the number of complica-
tions after treatment in malocclusion (p=0.008), 
paresthesia (p=0.004), and facial asymmetry 
(p<0.001). Regarding the comparison of com-
plications before and after treatment of patients 
operated on by the transmucosal approach, a 
significant reduction in the number of complica-
tions after treatment was found in the presence of 
malocclusions (p<0.001), paresthesias (p<0.001), 
and facial asymmetry (p<0.001). The results of 
comparisons of complications before and after 
treatment of patients on conservative treatment 
(control group) obtained by the McNemar test 
showed that facial asymmetry and diplopia were 
not registered in patients who underwent con-
servative paresthesia treatment. At the same 
time, malocclusions (p=1.000) and limited mouth 
opening (p=1.000) did not show a significant dif-
ference before and after treatment. 

Table II shows the correlation results of days 
from injury to treatment and complications be-
fore treatment and after treatment, as well as 
the correlation of length of hospitalization and 
complications before treatment and postoperative 
complications. Results were obtained by Spear-

BT† - before treatment; AT‡ - after treatment; p* - p-value.

Table I. Real time PCR primers.

Maloclusion Paresthesia Facial  
assymetry Diplopia

Limited 
mouth  

opening

No Yes No Yes No Yes No Yes No Yes

In total BT† 60 30 60 30 42 87 87 3 75 15

AT‡ 84 6 82 8 48 3 89 1 83 7

p* < 0.001 < 0.001 < 0.001 0.500 < 0.001

Transcutaneous approach BT 18 12 16 14 3 27 29 1 22 8

AT 26 4 25 5 28 2 30 0 27 3

p 0.008 0.004 < 0.001 0.500 0.063

Transmucosal approach BT 14 16 14 16 3 27 28 2 28 2

AT 29 1 27 3 28 2 29 1 25 5

p < 0.001 < 0.001 <0.001 1.000 0.250

Treated conservately BT 28 2 30 0 30 0 30 0 29 2

AT 29 1 30 0 30 0 30 0 28 2

p 1.000 / / / 1.000
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man’s rank correlation. Significant positive cor-
relations of days from injury to treatment existed 
with the presence of paresthesia before treatment 
(σ=0.455; p<0.001), the existence of facial asym-
metry (σ=0.488; p<0.001) as well as with the 
limited opening of the mouth (σ=0.257; p=0.014).

Regarding the correlation of days from injury 
to treatment with postoperative complications, a 
high statistically significant positive interdepen-
dence existed with the presence of pain in the 
patient (σ=0.456; p<0.001) as well as with the 
appearance of paresthesias (σ=0.222; p=0.036). 

Significant positive correlations of the length 
of hospital treatment were observed in relation to 
the presence of malocclusion prior to treatment 
(σ=0.301; p=0.004), paresthesia before treatment 
(σ=0.586; p<0.001), the existence of facial asym-
metry (σ=0.704; p<0.001), as well as limited 
mouth opening (σ=0.292; p=0.014).

The correlation of length of hospitalization 
with postoperative complications showed a 
high statistically significant positive interde-
pendence of hospitalization with the presence 
of pain in the patient (σ=0.456; p<0.001), the 
presence of infection (σ=0.314; p=0.003), frac-
tura male sanata (σ=0.274; p=0.009), as well as 
with the appearance of paresthesias (σ=0.222; 
p=0.036).

Table III shows the correlation between preop-
erative pain and complications before treatment, 
as well as the correlation between preoperative 
pain and postoperative complications. The re-
sults were obtained by Spearman’s rank correla-
tion. Pain intensity was significantly positively 
correlated with malocclusion before treatment 
(σ=0.349; p=0.001), paresthesias before treat-
ment (σ=0.256; p=0.015), and facial asymmetry 
(σ=0.438; p<0.001). Regarding the correlation be-

Table II. Correlation of days until treatment with pre- and post-treatment complications and correlation of length of hospitalization 
and pre- and post-treatment complications.

σ – Spearman’s rank correlation coefficient.

Correlation of days until treatment with complications before treatment
Correlation of length of  

hospitalization and  
complications before tretment

σ p σ p

Maloclusion 0.099 0.351 0.301 0.004
Paresthesia 0.455 < 0.001 0.586 < 0.001
Facial assymetry 0.488 < 0.001 0.704 < 0.001
Diplopia 0.182 0.085 0.167 0.117
Limited mouth opening 0.257 0.014 0.292 0.014

Correlation of length of days until treatment with postoperative  
complications

Correlation of length of  
hospitalization with 

postoperative complications

σ p σ p

Mouth opening -0.146 0.170 -0.158 0.138
Pain 0.456 < 0.001 0.482 < 0.001
Infection 0.143 0.178 0.314 0.003
Fractura male sanata -0.024 0.822 0.274 0.009
Malocclusion -0.030 0.777 0.152 0152
Paresthesia 0.222 0.036 0.294 0.005
Facial asymmetry 0.096 0.369 0.081 0.445
Scar/keloid 0.054 0.614 0.143 0.180
Ectropion 0.090 0.401 0.112 0.291
Diplopia 0.187 0.078 -0.002 0.984
Limited mouth opening 0.084 0.429 0.012 0.909
Facial nerve damage 0.090 0.401 0.055 0.608
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tween preoperative pain and complications after 
treatment, the preoperative level of pain had a 
statistically significant negative association with 
the level of mouth opening (σ=-0.267; p=0.011), 
while there was a positive association with in-
fection (σ=0.288; p=0.006) and paresthesias 
(σ=0.238; p=0.024 ). 

Table IV shows the correlation between the 
level of mouth opening and complications be-
fore treatment, as well as a correlation between 
mouth opening level and postoperative compli-
cations. Results were obtained through Spear-
man’s rank. The mouth opening range negative-
ly correlated with malocclusion before treatment 
(σ=-0.231; p=0.029). Other complications did 
not correlate significantly. Regarding correla-
tion between the extent of mouth opening and 
complications after treatment, preoperative level 
of mouth opening had a statistically significant 
negative association with the occurrence of in-
fection (σ=-0.229; p=0.030), fractura male sana-
ta (σ=-0.349; p=0.001), malocclusion (σ=-0.240; 
p=0.023), paresthesias (σ=-0.214; p=0.0243), 

postoperative mouth opening level (σ=-0.222; 
p=0.036), as well as facial nerve damage (σ=-
0.244; p=0.021).

Discussion

Our study compared complications before and 
after treatment, including malocclusions, pares-
thesias, facial asymmetry, diplopia, and limited 
mouth opening.

There was a significant reduction in the num-
ber of patients with complications of malocclu-
sion, paresthesia, facial asymmetry, and limited 
mouth opening. Due to the repositioning of the 
bone fragments, the nerve is freed from the pres-
sure that exists during the dislocation of the frag-
ments. The swelling contributes to nerve function 
recovery and paresthesia reduction as compli-
cations after treatment. Also, the malocclusion 
and limited mouth opening before the treatment 
were significantly corrected after repositioning 
the broken bone fragments. The existence of fa-
cial asymmetry before the treatment is due to the 

Table III. Correlation of preoperative pain with complications 
before treatment and with postoperative complications.

Correlation of preoperative pain and  
complications before treatment

σ p

Maloclusion 0.099 0.351
Paresthesia 0.455 < 0.001
Facial assymetry 0.488 < 0.001
Diplopia 0.182 0.085
Limited mouth opening 0.257 0.014

Correlation of preoperative pain and  
postoperative complications

σ p

Mouth opening -0.267 0.011
Infection 0.288 0.006
Fractura male sanata 0.136 0.201
Malocclusion 0.064 0.548
Paresthesia 0.238 0.024
Facial asymmetry 0.093 0.383
Scar/keloid 0.111 0.299
Ectropion 0.154 0.147
Diplopia 0.053 0.619
Limited mouth opening 0.080 0.451
Facial nerve damage 0.154 0.147

Table IV. Correlation of mouth opening level with compli-
cations before treatment and postoperative complications.

Correlation of mouth opening level and 
 complications before treatment

σ p

Maloclusion -0.231 0.029
Paresthesia -0.152 0.152
Facial assymetry -0.107 0.315
Diplopia 0.054 0.614

Correlation of mouth opening level and  
postoperative complications

σ p

Infection -0.229 0.030
Fractura male sanata -0.349 0.001
Malocclusion -0.240 0.023
Paresthesia -0.214 0.043
Facial asymmetry 0.054 0.614
Scar/keloid 0.078 0.468
Ectropion 0.044 0.682
Diplopia 0.031 0.774
Limited mouth opening -0.222 0.036
Facial nerve damage -0.244 0.021



T. Boljevic, D. Pelicic, Z. Terzic, M. Bojic

11078

dislocation of bone fragments and the presence of 
swelling and hematoma. After the treatment, the 
existence of this complication was significantly 
reduced.

On the other hand, regarding diplopia, no sig-
nificant reduction of this complication after treat-
ment was documented. This can be explained by 
the complication occurring with zygomatic bone 
and maxilla fractures. As it existed in only three 
patients before the operation and only in one after 
the operation, it is a small number of patients. 
Therefore, this reduction did not prove to be 
statistically significant. Research in the literature 
deals with these complications7-17. 

Complications before treatment, such as maloc-
clusion, paresthesia, and facial asymmetry, were 
significantly more present in operated patients 
(transcutaneous and transmucosal approach) than 
those treated conservatively.

For patients who were treated surgically, with-
out difference in approach (transcutaneous or 
transmucosal), there was a significant reduction 
in the number of complications after treatment in 
malocclusion, paresthesia, and facial asymmetry.

To our knowledge, no studies were conducted 
to compare different methods of treatment (con-
servative or surgical), as well as different surgical 
approaches (approach through an incision through 
the skin or mucosa). Patients treated surgically 
had complete and complicated fractures, so they 
were expected to have a more significant number 
of malocclusions and the appearance of paresthe-
sia due to nerve damage in varying degrees. The 
presence of malocclusions after the occurrence of 
the fracture and before treatment was significantly 
more prevalent in mandibular fractures compared 
to maxillary fractures. A fracture of both the max-
illa and the mandible can cause occlusion disor-
ders. However, a mandible fracture is undoubtedly 
more common because it is also a mobile bone of 
the face where muscle traction plays a dominant 
role. The appearance of facial asymmetry was 
more prevalent in fractures of the bones of the 
middle third of the face and more often in operated 
patients due to the dislocation of bone fragments 
and the need for surgical treatment with a transcu-
taneous or transmucosal approach.

Complications that occurred after fracture 
treatment were: infections, fractura male sanata 
(poorly treated fracture), malocclusion (altered 
or bad bite), paresthesia, facial asymmetry, for-
mation of a pronounced scar/keloid, ectropion, 
diplopia, limited opening of the mouth and dam-
age functions of some of the branches of the 

facial nerve. Anyanechi and Saheeb18, in their 
2017 paper on complications in the treatment 
of mandibular body fractures, tracked most of 
these complications. In our study, no infections 
were found after the treatment of fractures of 
the middle third of the face, in contrast to the 
study by Lee et al19, where this complication was 
described. Fractura male sanata did not exist as 
a complication in conservatively treated patients. 
In contrast, it did exist in operated patients. 
Malocclusion occurs in all treatment methods 
with a complete bone fracture. Complications 
were described after the operative treatment of 
mandibular fracture in the work of Benjamin et 
al9 from 2014, where malocclusion and fractura 
male sanata (poorly managed fracture) were sin-
gled out as postoperative complications15,18. The 
appearance of this complication is also possible 
after a fracture of the bones of the middle third 
of the face10,13,14. Thus, in the work of Reiter et al14 
from 2017, this complication is described mainly 
in complicated fractures due to poor reconstruc-
tion and repositioning of fragments of broken 
bones in the middle third of the face.

Paresthesia was also described in other 
works10,12,13,15,16, where paresthesia was investigat-
ed after treatment of a fracture of the zygomati-
comaxillary complex. It is stated that is one of the 
most common complications in the surgical treat-
ment of this fracture paresthesia along the infra-
orbital nerve distribution. These cases are gener-
ally caused by nerve compression, but the degree 
of compression can vary widely. Neurapraxia and 
nerve injuries that occur during surgical treat-
ment during repositioning and osteosynthesis of 
facial bone fractures are also often the result 
of unnecessary traction in the area of the nerve 
when assisting during surgery. Nerves should be 
protected during surgical exposure and manipu-
lation to avoid iatrogenic nerve injuries. However, 
the benefit of surgery to improve these disorders 
is variable20-26.

A study by Pedemonte and Basili27 A showed 
that in half of the patients, paresthesia did not 
improve or worsen after operative treatment. 

Infraorbital nerve injury is a frequently report-
ed complication after zygomatic bone fracture14. 
Many other previous studies11,14,19,20,21 have report-
ed infraorbital nerve deficits after fractures of the 
zygomatic bone or zygomaticomaxillary com-
plex. Dislocation of broken fragments of the zy-
gomatic bone usually compresses the infraorbital 
nerve, causing nerve injury. Due to nerve injury, 
symptoms typically vary from transient paresthe-
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sia to prolonged or even permanent numbness in 
the area of distribution of the infraorbital nerve. 
The infraorbital nerve innervates the same side 
of the nose, the lower eyelid, the cheek, the upper 
lip, parts of the gingiva, and some teeth, thus 
influencing the numbness of this area when the 
nerve is damaged.

Significant positive correlations of days from 
injury to treatment existed with the presence of 
paresthesias before treatment, the existence of 
facial asymmetry, as well as with the limited 
opening of the mouth. The greater the number of 
days when operative treatment was carried out, 
the greater the likelihood of facial asymmetry 
or limited mouth opening, mostly with more 
complicated fractures. Soft tissue swelling and 
hematomas occur after a fracture, so it is often 
necessary to wait 2 or 3 days for them to subside. 
However, the operation should not be delayed for 
more than seven days. Sometimes, patients have 
other injuries, so it is necessary to stabilize their 
general condition due to more extended preop-
erative preparation. Indeed, it is preferable to do 
the treatment in the first two or three days. This 
also applies to orbital floor fractures and mandib-
ular fractures. However, it is impossible to say 
the ideal treatment time precisely. However, the 
recommendations are certainly in the first two or 
three days. Other authors21,22 have also engaged 
in such research and have a similar opinion. It is 
also important to highlight that undesired events 
such as diplopia are sometimes rather a direct 
result of trauma and not complications, which 
cannot always be healed26.

Patients with facial bone fractures were hospital-
ized for up to 10 days. Significant positive correla-
tions of hospital treatment were recorded concern-
ing the presence of malocclusion before treatment, 
paresthesias before treatment, facial asymmetry, 
and limited opening of the mouth. Patients with 
some of these complications before treatment had 
more days of hospital treatment because they were 
more complicated fractures, which required longer 
preoperative preparation and longer postoperative 
follow-up. A high statistically significant positive 
interdependence of hospitalization existed with 
the presence of pain in patients with complications 
after treatment: the existence of infection, fractura 
male sanata, and paresthesia.

A more significant number of days of hos-
pitalization in patients with the appearance of 
infection postoperatively requires treatment of 
the infection by parenteral administration of an-
tibiotics in hospital conditions. The occurrence 

of increased postoperative pain, poorly managed 
fractures, or paresthesia is seen in more demand-
ing fractures requiring surgical treatment, which 
suggests that due to the complexity of the frac-
tures, such patients require greater postoperative 
attention and inpatient monitoring.

Pain intensity positively correlated with pre-
operative complications: malocclusion, paresthe-
sias, and facial asymmetry. These cases are com-
plete fractures with dislocated bone fragments; 
such patients were treated surgically. The pain is 
more intense within the first days after the injury, 
with the appearance of pain and edema of the 
face, which are clinically manifested by varying 
degrees of limited mouth opening (trismus) and 
altered nerve capacity21.

Regarding postoperative complications, the 
preoperative pain level had a statistically signifi-
cant negative association with the level of mouth 
opening. At the same time, there was a positive 
association between infection and paresthesias. 
The greater the pain intensity before treatment, 
the more likely there will be limited mouth 
opening. Higher pain intensity preoperatively is 
associated with a higher probability of infection 
and paresthesia postoperatively.

The range of mouth opening had a negative 
interdependence with malocclusion before treat-
ment and complications after treatment with in-
fection, fractura male sanata, malocclusion, par-
esthesias, postoperative level of mouth opening, 
and damage to the facial nerve.

The smaller the pre-treatment mouth opening 
range, the higher the probability of postoperative 
infection, as it was primarily associated with 
complex mandibular fractures requiring surgical 
management through extraoral (transcutaneous) 
or intraoral (transmucosal) approaches. Conse-
quently, there was an increased likelihood of 
infection or injury to the facial nerve (predom-
inantly through a transcutaneous incision), the 
occurrence of paresthesia (due to damage to 
the mental nerve during surgical management), 
improper fracture management leading to mal-
occlusion, or persistently limited mouth opening 
postoperatively.

This study showed that the greater the degree 
of limited mouth opening and facial pain, the 
greater the complications, significantly affect-
ing the treatment outcome. This may be due 
to factors that influence it, and the outcome of 
mandibular fracture treatment is multifactorial 
and complex. This finding is similar to previous 
observations5,6,7,8,9 24. 
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Biller et al25 showed that treatment of mandib-
ular fracture after three days of injury leads to 
increased complications, such as weakness of the 
marginal mandibular nerve, malocclusion, and 
persistent pain, while those treated earlier did not 
show a higher incidence of complications. Bruco-
li et al26 showed that possible complications could 
sometimes be inexplicably related to uncommon 
factors, as complications in isolated mandible 
angle fractures are related to the absence of third 
molars in the angle fracture line. 

A high statistically significant positive inter-
dependence existed between the presence of pain 
and the appearance of paresthesias.

Impairment of the function of one of the 
branches of the facial nerve is a postoperative 
complication registered only in 2 patients op-
erated on through a transcutaneous approach, 
usually after operations on the articular pro-
cess of the mandible treated surgically with a 
transcutaneous approach. This is why care must 
be taken to make an incision through the skin 
in precisely defined places to access the bo-
ny structures and perform osteosynthesis. Even 
when making an incision in a precisely defined 
area, it can happen that due to difficult access 
to the fragment (e.g., the mandibular column or 
generally the condylar process of the mandible) 
or during rougher manipulation when assisting 
with instruments, paresis of the facial nerve 
branch may occur. As it is a nerve that is sensi-
tive to pressure, paresis of its branch may occur. 
However, after a particular time, it resolves 
spontaneously (up to 2 months). Sometimes, it 
takes more time, including physical therapy (af-
ter two months of the injury). With a mandible 
fracture, there is a limited opening of the mouth, 
so it is precise with a mandibular fracture that 
this complication occurs more often postopera-
tively24.

Conclusions

Before treatment in patients with a fracture of 
one of the facial bones, the appearance of com-
plications, such as malocclusion, paresthesia, and 
facial asymmetry, are significantly more present 
in operated patients (transcutaneous and trans-
mucosal approach) compared to patients treated 
conservatively.

In patients who were treated surgically, there 
was a significant reduction in the number of 
complications after treatment in malocclusions, 

paresthesias, and facial asymmetry, regardless 
of the type of surgical approach (transmucosal or 
transcutaneous).

The preoperative level of mouth opening has a 
statistically significant negative association with 
the occurrence of infection, fractura male sanata, 
malocclusion, paresthesias, postoperative level of 
mouth opening, and damage to the facial nerve.

Pain intensity positively correlates with mal-
occlusion before treatment, paresthesias before 
treatment, and facial asymmetry.

Preoperative pain level has a statistically signif-
icant negative association with the range of mouth 
opening after treatment, while there is a positive 
association with infection and paresthesias.

There is a high statistically significant positive 
interdependence between the presence of pain 
and the appearance of paresthesias postopera-
tively.

There is a significant positive correlation be-
tween the number of hospital days and days from 
injury to treatment with the presence of pares-
thesias before treatment, facial asymmetry, and 
limited opening of the mouth.

There is a high statistically significant positive 
interdependence of the number of days of hospi-
talization with the presence of pain in the patient, 
the existence of infection, fractura male sanata, 
and the appearance of paresthesias.

Comparison of pre-and post-operative com-
plications of patients undergoing transcutaneous 
and transmucosal approaches shows a significant 
reduction in postoperative complications for mal-
occlusions, paresthesias, and facial asymmetry.

Conflict of Interest
The authors declare that they have no conflict of interests.

Data Availability 
All data generated оr analyzed during this study are includ-
ed in this published article.

Funding
This research received no specific grant from any funding 
resource.

Ethics Approval
The Ethics Committee of the Clinic for Otorhinolaryngolo-
gy and Maxillofacial Surgery of the Clinical Center of Mon-
tenegro in Podgorica, gave the approval. Number of accep-
tance 03/01-22513/1.



Complications in patients before and after treatment of facial bone fractures

11081

Informed Consent
All patients gave written informed consent.

ORCID ID
T.Boljevic: 0009-0006-9480-4414
D.Pelicic: 0000-0002-0544-9638
Z.Terzic: 0009-0002-9465-9537
M.Bojic: 0009-0003-7660-4679

References

 1) Guerrissi JO. Treatment Options in Maxillofacial 
Fractures. J Craniofac Surg 2016; 27: 445-447. 

 2) Chukwulebe S, Hogrefe C. The Diagnosis and 
Management of Facial Bone Fractures. Emerg 
Med Clin North Am 2019; 37: 137-151. 

 3) Ghosh R, Gopalkrishnan K. Facial Fractures. J 
Craniofac Surg 2018; 29: 334-340.

 4) Berg BI, Juergens P, Soerensen Y, Savic M, Zeil-
hofer HF, Schwenzer-Zimmerer K. Traumatology 
of the facial skeleton in octogenarian patients: a 
retrospective analysis of 96 cases. J Craniomax-
illofac Surg 2014; 42: 870-873.  

 5. Anyanechi CI, Saheeb BD. Mandibular fractures 
caused by sports: a descriptive clinical study of 
72 patients managed in a tertiary health facility. 
NJM 2017; 26: 320-327.

 6) Gazal G. Evaluation of the effectiveness of early 
or delayed treatment upon healing of mandibular 
fractures: a retrospective study. Eur J Dent 2015; 
9: 87-91.

 7) Motamedi K. A Textbook of Advanced Oral and 
Maxillofacial Surgery, InTech, 2013. 

 8) Diab J, Flapper WJ, Anderson PJ, Moore MH. 
Patterns of mandibular fractures in South Aus-
tralia: epidemiology, treatment, and clinical out-
comes. J Craniofac Surg 2022; 33: 1018-1022. 

 9) Benjamin A, Sara KE, Olushola AI. Analysis of 
complication of mandibular fracture. Afr J Trauma 
2014; 3: 24-29.

10) Lozada K, Kadakia S, Abraham MT, Ducic Y. 
Complications of midface fractures. Facial Plast 
Surg 2017; 33: 557-561. 

11) Falci SGM, de Souza GM, Fernandes IA, Galvão 
EL, Al-Moraissi EA. Complications after different 
methods for fixation of mandibular angle fractures: 
network meta-analysis of randomized controlled tri-
als. Int J Oral Maxillofac Surg 2021; 50: 1450-1463. 

12) Chen B, Zhang H, Zhai Q, Li H, Wang C, Wang 
Y. Traumatic optic neuropathy: a review of current 
studies. Neurosurg Rev 2022; 3: 1895-1913. 

13) Sakkas A, Weiß C, Scheurer M, Pietzka S, Wilde 
F, Mohammad Q, Thiele OC, Mischkowski RA, 
Ebeling M. Management of older adults after mild 
head trauma in an oral and maxillofacial surgery 
clinic. Eur Geriatr Med 2023; 14: 603-613. 

14)  Reiter MJ, Schwope RB, Theler JM. Postoperative 
CT of the midfacial skeleton after trauma: review of 
normal appearances and common complications. 
AJR Am J Roentgenol 2017; 209: 238-248. 

15) Chrcanovic BR. Open versus closed reduction: 
comminuted mandibular fractures. Oral Maxillo-
fac Surg 2013; 17: 95-104. 

16) Nabil S, Nordin R, Rashdi MF. Are facial soft tis-
sue injury patterns associated with facial bone 
fractures following motorcycle-related accident? 
J Oral Maxillofac Surg 2022; 80: 1784-1794. 

17) Leketas M, Vedlugaitė E, Kubilius R. Manage-
ment of maxillofacial fractures within three years 
of empirical findings. Stomatologija 2016; 18: 39-
50.

18) Anyanechi CI, Saheeb BD. Mandibular fractures 
caused by sports: a descriptive clinical study of 
72 patients managed in a tertiary health facility. 
NJM 2017; 26: 320-327.

19) Lee EI, Mohan K, Koshy JC, Hollier LH. Optimiz-
ing the surgical management of zygomaticomax-
illary complex fractures. Semin Plast Surg 2010; 
24: 389-397.

20) Tabrizi R, Neamati M, Rajabloo S, Latifi F. Does 
the lag time between injury and treatment af-
fect recovery of infraorbital nerve disturbances in 
zygomaticomaxillary complex fractures? Cranio-
maxillofac Trauma Reconstr 2020; 13: 105-108. 

21) Chung KJ, Kim YH, Kim TG, Lee JH, Lim JH. 
Treatment of complex facial fractures: clinical ex-
perience of different timing and order. J Craniofac 
Surg 2013; 24: 216-220. 

22) Hurrell MJ, Batstone MD. The effect of treatment 
timing on the management of facial fractures: 
a systematic review. Int J Oral Maxillofac Surg 
2014; 43: 944-950.

23) Ricketts S, Gill HS, Fialkov JA, Matic DB, Ant-
onyshyn OM. Facial Fractures. Plast Reconstr 
Surg 2016; 137: 424-444. 

24) Pickrell BB, Hollier LH Jr. Evidence-based med-
icine: mandible fractures. Plast Reconstr Surg 
2017; 140: 192-200. 

25) Biller JA, Pletcher SD, Goldberg AN. Complica-
tions and the time to repair mandible fractures. 
Laryngoscope 2005; 115: 769-772.

26) Brucoli M, Boffano P, Pezzana A, Benech A, 
Corre P, Bertin H, Pechalova P, Pavlov N, Petrov 
P, Tamme T, Kopchak A, Romanova A, Shumin-
sky E, Dediol E, Tarle M, Konstantinovic VS, Jelo-
vac D, Karagozoglu KH, Forouzanfar T. The “Eu-
ropean Mandibular Angle” research project: the 
analysis of complications after unilateral angle 
fractures. Oral Surg Oral Med Oral Pathol Oral 
Radiol 2019; 128: 14-17.

27)  Pedemonte C, Basili A. Predictive factors in infra-
orbital sensitivity disturbances following zygoma-
ticomaxillary fractures. Int J Oral Maxillofac Surg 
2005; 34: 503-506.


