J_r) r Juia!‘“:lilqnzll :
| # W Dental Research Case Report

Clinical examination of various jaw fractures and
evaluation of open and closed reductions: Six case
reports
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Abstract

Aim: This study aims to present the fracture types and treatment methods
of jaw fracture cases that presented at our center.

Methodology: Of six presenting cases, two were angulus, one was
parasymphysis, three were subcondylar, and one was a medial condyle

Correspondence: fracture only. All patients were evaluated both clinically and radiologically
Dr. Tahir ATAOZDEN by CT of the atlanto-occipital joint. We managed two of the mandibular
Kafkas University, Faculty of fractures with open and closed reduction (mixed) and four with closed
Dentistry, Department of Oral and reduction only. Dislocation was observed in only two patients. Internal
Maxillofacial Surgery, Kars, fixation was performed using either mini plates (Medartis, Basel,
Turkey _ , Switzerland) or mini-screws. All cases united within three weeks to three
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Results: After analyzing the epidemiology of six fractures and the
Received: 4 February 2021 outcomes of the surlgical treatment, as well as asse_ssing the ;omplicatiqns
Accepted: 13 May 2021 related to the surgical procedures, it was determined that in cases with

dislocation, bimaxillary fixation should be applied as a maintenance to
open reduction therapy. In cases without dislocation, bimaxillary fixation
only is sufficient.

Conclusion: An analysis of dislocation conditions according to fracture
type supports that the incidence of dislocation is low in condyle fractures.
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Introduction percentage of the fractures occurring in the mandible

(1-3). The common cause of condyle fractures in adults
is traffic accidents. While the most common causes in
children are falling and bicycle accidents, traffic
accidents are also a significant cause (4). Villareal et
al. (5), Erol et al. (6), and Santler et al. (7) reported
traffic accidents as the most common cause of condyle
fractures, with rates of 63.1%, 38%, and 55%,
respectively.

Although the mandible is the largest and strongest
bone of the face, it is the most common bone fractured
as a result of facial traumas due to its location and
protruding structure. Mandibular fractures are found in
the midline, parasymphysis, symphysis, corpus,
angulus, ramus, condyle, and coronoid and alveolar
processes. Condyle fractures cover a significant
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Jaw fracture cases

In the Lindahl classification system, the
anatomical level of the fracture is divided into three
groups based on the relationship between the
mandibular segment and the condyle segment and the
relationship between the condyle head and the glenoid
fossa. In this classification system, the fracture level is
described as subcondylar, condyle neck, or condyle
head. A subcondylar fracture occurs from the sigmoid
notch to the posterior mandible just below the condyle
neck. With a condylar neck fracture, there is thin skin
just below the condyle head, and it is in a narrow
space. The condyle head fracture is the type of fracture
that occurs at or above the ligament connections (8).
Fractures related to the articular surface or toward the
condyle neck constitute intracapsular fractures, and
those below the condyle neck constitute extracapsular
fractures (4).

The two main treatment methods for jaw fractures
include open and closed reduction. Many factors, such
as the level of the fracture, the direction and degree
of displacement of the fractured segment, the
patient’s age and medical condition, the presence of
other fractures, the condition of the teeth, and the
surgeon’s experience, must be considered when
deciding whether to implement open or closed
reduction (5). In closed reduction (or conservative
treatment), immobilization is  achieved by
intermaxillary fixation (IMF) with the help of splints,
IMF screws or brackets, especially arch bars, and
especially in children, recovery and adaptation (9). Due
to its near-perfect potential, IMF is seen as a standard
treatment approach. Conservative treatment is widely
preferred (4-7) because it does not have surgical risks,
such as facial nerve damage and scar formation (10).
Although the recommended application period for IMF
is 2-4 weeks, early immobilization and functional
rehabilitation of the jaw should be considered (11). In
open reduction, the fracture line is surgically
approached, and fracture fragments are fixed with the
help of intraosseous wiring, lag screws, Kirschner wires,
and plates (12). Today, these systems have been
replaced by miniplate and screw systems that provide
three-dimensional stabilization (13).

A full head and neck examination should be
performed on patients being evaluated for
maxillofacial trauma. A hematoma on the patient’s skin
or the floor of the mouth, loss of sensation in the chin
and lips, and facial asymmetry or deformity at the front
and profile can provide important information at first
glance. Serious airway distress can be seen in bilateral
mandibular corpus fractures. Anesthesia in the lower
lip is a sign of a fracture line that runs distal to the
mandibular foramen. Laceration of the gingiva in the
fracture line is quite common. However, in cases of
laceration of the skin, the presence of a severely
comminuted and split fracture should be considered.
Evaluation of the condition of the teeth and occlusion
is one of the most important parts of diagnosis (14-16).

Here, we present an analysis of the treatment
methods used in six mandibular fracture cases.
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Case Reports

Case report I

A 30-year-old male involved in a traffic accident
was admitted to our institution. The patient was
hospitalized for one week with a condyle fracture.
There was no dislocation. The patient was treated with
closed reduction (Fig. 1b).

Case report I1

A 35-year-old female who was beaten was
admitted to our institution. A CT of the atlanto-
occipital joint showed a condyle fracture of the left
medial condyle with limited displacement of the
fragment. The patient was hospitalized for one week
and treated with closed reduction by bimaxillary
fixation (Fig. 1a).

Case report III

A 14-year-old male involved in a horseback riding
crash was admitted to our institution. A CT of the
atlanto-occipital joint showed an angulus fracture with
inferior-lingual displacement of the fragment and an
advanced degree of dislocation in the canine area of
the parasymphysis fracture. The patient was treated
with open reduction, and bimaxillary fixation was
performed (Fig. 2a-d).

Case report IV

A 32-year-old male involved in a traffic accident
was admitted to our institution. A subcondylar fracture
was observed. The treatment of the patient was
completed by bimaxillary fixation in the form of closed
reduction. No dislocation was observed in the fracture
line.

Case report V

A 15-year-old female who fell from the 5th floor
was admitted to our institution. Soft tissue injuries
were observed in the neck, under the chin, and on the
lips and nose of the patient. Neck, mandibula, and nose
fractures were diagnosed upon examination (Fig. 3a-d).
A CT of the atlanto-occipital joint showed a symphysis
fracture (Fig. 1c). The patient was kept under
observation in the intensive care unit for two days due
to head trauma, after which she underwent open and
closed reduction. Treatment was then continued with
the bimaxillary fixation method.

Case report VI

A 36-year-old man involved in a traffic accident
was admitted to our institution. There was an angulus
fracture. There was no dislocation. The patient was
treated with closed reduction (Fig. 1d).
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Figure 1.

(a) Case Il preoperative radiography showing condyle fracture

(b) Case | preoperative radiography showing condyle fracture

(c) Case V preoperative radiography showing parasymphysis fracture
(d) Case VI preoperative radiography showing angulus fracture

Figure 2. Case lll

(a) photograph before the operation

(b) CT showing fracture

(c) PA radiography showing the placed mini plates
(d) Lateral oblique radiography after the operation
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Figure 3. Case V

(a) PA radiography showing placed miniplate parasymphysis

(b) Lateral oblique radiography
(c) pre-operative images
(d) photograph after the operation.

Results

While there was no dislocation in two of the
condylar fractures, dislocation was observed in another
condyle and angulus fracture case. In cases with
dislocation, bimaxillary fixation was applied as
maintenance to open reduction treatment. Bimaxillary
fixation was sufficient in cases without dislocation. It
has been found that the incidence of dislocation is low
in condyle fractures.

Discussion

Although traffic accidents were reported as the
most common cause of condyle fractures in previous
studies in the literature, there are changes in the order
of etiological factors due to various reasons in different
geographical regions (2). Yaman et al. in their study
including 146 condyle fractures, traffic accidents were
19.5% (17). They ranked third with falling from height
(45%) and falling from height (21%) in the first place. In
a similar study of 55 cases, Undt et al. reported fighting
(20 cases) as the most common etiological cause of
condyle fractures (18). In our study, the causes of
fractures were reported as traffic accidents, horse
strikes, assaults, and falling from height.

Bormann et al. found 42% condylar, 21% symphysis
or parasymphysis, 20% angulus, 15% horizontal ramus,
2% ramus, and 0.3% coronoid fractures in their study,
which consisted of 444 patients and evaluated the
etiology and incidence of mandible fractures (19).
Villareal et al. reported that mandibular condyle
fractures (5). They stated that they constitute 29-40%
of facial fractures and 20-62% of mandible fractures. In
this study, although there are more cases of cone
fractures, angulus, and parasymphysis fractures are
also seen (5).
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Brandt et al. in their literature search; Although
there are problems such as temporary facial nerve
paralysis and scar formation in internal fixation of
mandibular condyle fractures by open reduction;
reported that many problems such as chronic pain,
malocclusion, asymmetry, restricted movement, and
radiographic abnormalities are seen in patients treated
with IMF conservatively; therefore, open reduction
should be preferred in similar situations and indications
(20). However, in our study, such complications did not
occur in cases treated with open reduction.

In patients with bilateral condyle or angulus
fractures after trauma, contact of the posterior teeth
before the anterior teeth are closed, suggests an
anterior open mouth deformity. In the opposite case
where the molar teeth do not contact (posterior open
mouth deformity), anterior alveolar fracture or
parasymphysis fracture is likely to be seen. In our
study, similar findings were observed in cases with
angular fracture and condyle fracture. Ellis et al.
evaluated occlusal outcomes in 142 patients with
unilateral condyle fractures and reported significant
malocclusion in patients treated with closed reduction
(21). In our study, possible open mouth deformity and
malocclusion were prevented by applying bimaxillary
fixation therapy following open and closed reduction.
Among the fractures in the mandible, condyle fractures
cover a significant percentage. Many studies are
showing the advantages of open and closed reduction,
which are the two main methods used in the treatment
of condyle fractures. For this reason, the treatment
methods of condyle fractures have been a frequently
discussed issue from the past to the present. The main
purpose in condyle fractures; to prevent the
development of functional and anatomical disorders
that may occur in the future by using the appropriate
treatment method. In this article, the treatment
method of condyle fractures varied according to the
location, and complete recovery was achieved in all
cases.
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Conclusions

Open reduction internal fixation of condylar

fractures is safe and reliable if used for good

indications.

fixat

Anatomical reduction and bimaxiller
ion is the key to good fracture healing.
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