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Amacg

Mandibula kondil kiriklari, mandibulada en sik go-
rilen kirik tirlerinden biri olmasina ragmen tedavisi
tartismahdir. Bu calismanin amaci tedavi yonteminin
glvenligini belirlemek, postoperatif komplikasyonlari
azaltmak ve klinik deneyimimizi anlatmaktir.

Gerec ve Yontem

Subkondiler mandibular kingi olan 53 hasta dahil edil-
di. Hastalar kapali rediksiyon (KR) veya aclk rediiksi-
yon ve internal fiksasyon (ARIF) ile tedavi edildi. TUm
hastalarda intermaksiller fiksasyon (IMF) icin arch bar
veya intermaksiller vidalar ve lastik kullanildi. Ardin-
dan istatistiksel analiz yapildi.

Bulgular

Calismaya toplam 37 erkek hasta ve 16 kadin hasta
dahil edildi. Calismada mandibula kiriklarinin en sik
nedeni dismelerdi (n=23; %43,3). Ameliyat sonrasi
komplikasyonlar arasinda malokliizyon, temporoman-
dibular disfonksiyon (agiz acikliinin 30 mm'den az

olmasi), fasiyal sinir ndropraksisi ve enfeksiyon yer
aliyordu. Ameliyat sonrasi malokliizyon komplikasyo-
nu acgisindan KR ve ARIF gruplar arasinda istatistik-
sel olarak anlamli bir fark yoktu.Malokliizyona sahip
hastalarin tamaminda (n=8) eslik eden kiriklar (n=23)
mevcuttu. Ameliyat sonrasi maloklizyon komplikasyo-
nu acisindan alt gruplar (eslik eden kingi olan grup ve
eslik eden kirgr olmayan grup) arasinda istatistiksel
olarak anlaml fark vardi. Ortalama 21 gunlik bir sire
de her zaman temporomandibular disfonksiyon ile ilis-
kilendirilmigstir

Sonug

Bu calisma, uygun tedavi seciminin belirlenmesinde
avantaj ve dezavantajlari dengelemenin gereKliligini
ortaya koymustur. ARIF'in birgok avantaji vardir; an-
cak ameliyat sonrasi komplikasyonlar da eslik edebilir.
IMF'nin kullanim siresi fonksiyonel bozukluklara yol
acabileceginden hastalarin tedavi kararinda hekimler-
le is birligi yapmasi gerekmektedir.

Anahtar Kelimeler: intermaksiller fiksasyon, Kapali
rediksiyon, Malokliizyon, Mandibular subkondil kirngi
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Abstract

Objective

Although mandibular condylar fractures represent one
of the most frequent types of fractures in the mandib-
le, their treatment remains controversial. This study
aimed to determine the safety of treatment method,
reduce postoperative complications, and describe our
clinical experience.

Material and Method

Fifty-three patients with subcondylar mandibular fra-
ctures were included. The patients were treated with
closed reduction (CR) or open reduction and internal
fixation (ORIF). Arch bar or intermaxillary screws, and
rubber were used for intermaxillary fixation (IMF) in all
patients. Statistical analysis was subsequently perfor-
med.

Results

A total of 37 male patients and 16 female patients
were included in this study. Falls were the most
common cause of mandibular fractures in the study
(n=23; 43.3%). Postoperative complications included

Introduction

Condylar fractures are among the most common
fractures of the mandible and account for at least one-
third of mandibular fractures (1). The subcondylar
region is the most common site for condylar fracture in
the mandible (2). Despite the high prevalence of these
fractures, the management of subcondylar fractures
remains a highly contentious topic in mandibular
surgery (3).

The two basic treatment procedures for subcondylar
fractures are closed reduction (CR) and open
reduction and internal fixation (ORIF) (4). However,
the controversy surrounding how to best treat
subcondylar fractures persists, and which fractures
should be treated surgically remains unclear (5).
Anatomic reduction and early mobilization of the jaw
after ORIF have recently been regarded as crucial
for temporomandibular joint functional rehabilitation

(6).
This study aimed to determine the safety of

the treatment method, reduce postoperative
complications, and describe our clinical experience.
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malocclusion, temporomandibular dysfunction (mouth
opening less than 30 mm), facial nerve neuropathy,
and infection. There was no statistically significant dif-
ference between the CR and ORIF groups in the pos-
toperative complication of malocclusion.All patients
with malocclusion (n=8) had concomitant fractures
(n=23). There was a statistically significant difference
between the subgroups (group with concomitant frac-
ture and group without concomitant fracture) in terms
of postoperative malocclusion complications. A mean
duration of 21 days was also always associated with
temporomandibular dysfunction.

Conclusion

This study demonstrated the need for balancing the
pros and cons in determining the proper treatment
choice. ORIF has several advantages; however, it
can be accompanied by postoperative complications.
The duration of IMF can lead to functional disorders,
and patients should cooperate with consultants in the
treatment decision.

Keywords: Closed reduction, Intermaxillary fixation,
Malocclusion, Mandibular subcondyl fracture

Material and Method

Fifty-three patients with subcondylar mandibular
fractures were included in the study. These patients
underwent CR or ORIF.

The indication for our treatment approach in the
ORIF group corresponded to the absolute indication
in the Zide and Kent classification. The indications
for treatment in the CR group included all other
fracture types. The classification by Zide and Kent,
who established relative and absolute indications for
mandibular condylar fractures in 1983 (7), has gained
worldwide acceptance. The absolute indications are
as follows:

a) Displacement to the middle cranial fossa;b) Inability
to achieve adequate closure by closed reduction; c)
lateral extracapsular displacement; and d) penetration
of a foreign body.

In the ORIF group, open reduction was performed
using a hockey-stick incision or the Risdon approach
(Figure 1). We performed the hockey-stick and Risdon
incisions randomly for the absolute indications, except



Figure 1

The subcondylar area of the mandible is depicted as
the blue and green areas. In the ORIF group, we used
two approaches. The Risdon approach is shown as
the green dotted line, and the hockey-stick incision
is shown as the orange dotted line. The dissection
level is more important in Risdon approach. However,
the incision length is more important in hockey-stick
incision. The incisions have close relationship with the
nerves. This should be kept in mind during traction
intraoperatively and the traction should be interrupted
from time to time. The facial nerve and its branches
are depicted in yellow. If necessary, we used the
trochars to guide for the screws.

in group a (displacement to the middle cranial fossa).
In the absolute indication “a”, a hockey-stick incision
was preferred due to access to the bone fragment.

In the ORIF group, internal fixation was performed
using miniplates with screws or only screws. Rubber
and arch bars or intermaxillary screws were used
as intermaxillary fixation (IMF) to ensure proper
occlusion in both the CR and ORIF groups. As a known
maladaptive behavior of patients with mandibular
fractures, some of these patients came late to the
outpatient clinic for control. We investigated the
outcomes related to the duration of IMF. Consistent
with a known maladaptive behavior in patients
with mandibular fractures, some patients delayed
appointments to the outpatient clinic for control. We
investigated outcomes related to the duration of the
IMF. The follow-up period was at least three months.
The following variables were examined: age,
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sex, cause of fracture, location of the mandibular
fracture, presence of other fractures associated
with subcondylar fracture, duration of intermaxillary
fixation, and postoperative complications.

Results

A total of 37 male and 16 female patients with an
average age of 32.9 years (range, 15-68 years) were
enrolled in this study. The main cause of mandibular
fractures was falls (n=23; 43.3%). Other causes of
mandibular fractures included assault (n=16; 30.1%)
and traffic accidents (n=14; 26.4%). Before surgery,
all the patients signed a complete informed consent
form. Each patient was informed about all possible
complications. The patient characteristics are shown
in Table 1.

The postoperative complications, including malocclu-
sion, temporomandibular dysfunction (mouth opening
less than 30 mm), facial nerve neuropraxia, and
infection, are listed by treatment method as shown
in Table 2. There was no statistically significant
difference between the CR and ORIF groups regarding
the postoperative complication of malocclusion
(p=0.2335).

Based on the absolute indications of Zide and Kent,
10 patients were treated with the hockey- stick
incision and nine patients with the Risdon approach.
Neuropraxia of the temporal branch occurred in
six patients when the hockey-stick approach was
chosen. Neuropraxia of the marginal mandibular
branch was noted in two patients when the Risdon
approach was selected. There was no statistically
significant difference between the subgroups (hockey-
stick incision and Risdon approach) in facial nerve
neuropraxia (p=0.4625). However, all the neuropraxic
complications healed spontaneously in three months.

All patients with malocclusion (n=8) had concomitant
fractures (n=23). There was a statistically significant
difference between the subgroups (the group
with concomitant fractures and the group without
concomitant  fractures) in the postoperative
complication of malocclusion (p=0.0005). However,
there was a statistically significant difference in the
number of patients with concomitant fractures (n=23)
in the CR (n = 11) and ORIF (n = 12) groups (p
=0.0094). All the patients with temporomandibular
dysfunction (n=3) had concomitant fractures (n=30).

There was no statistical difference between the

subgroups (the group with concomitant fractures
and the group without concomitant fractures) in the
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Table 1

Relationship between Mandibular Subcondyle
Fractures and Complications

Characteristics of patients with closed reduction (CR) and open reduction internal fixation

(ORIF)

Variables CR ORIF
Sample Size 34 19
Sex
Male 26 11
Female 8 8
Age (years) 32(15-68) 36(18-62)
Cause of Injury
Fall 14 9
Traffic accident 11 3
Battery 9 7
Site of the mandible subcondylar
Injury 15 8
Right

11 9
Left 8 5
-Both
Subcondylar fracture 1 12
With concomittant fracture
Without concomittant fracture 23 7

Table 2

internal fixation (ORIF)

Postoperative complications of patients with closed reduction (CR) and open reduction

Postoperative Complications CR ORIF
Malocclusion

0, 0,
(including cross-bite, open-bite) s UEA)
Temporomandibular dysfunction 3(8,8%) 0
Facial nerve neuropraxia
Temporal branch 0 6(31,5%)
Marginal mandibular branch 0 2(10,5%)
Infection 1(5,2"%)

postoperative complication of temporomandibular
dysfunction (p=0.2489).

Regardless of the technique, IMF durations were
also evaluated. Temporomandibular dysfunction was
always observed in all patients (n=3) whose IMF
duration exceeded 20 days and more. In 8 patients
with malocclusion, the shortest IMF period was 9 days
and the longest was 15 days. The duration of IMF in
the patient groups is shown in Table 3.
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Discussion

The decision to treat subcondylar fractures through
closed or open is one of the most controversial issues
in mandibular surgeries. Both conservative and
surgical strategies have been developed (8). Closed
treatment has been favored for nondisplaced condylar
and isolated intracapsular fractures of the condylar
head in which the condylar height is preserved (9-11).
In recent years, ORIF has become more common
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Characteristics of patients related with the duration of intermaxillary fixation (IMF)

Mean duration of IMF(days)
Treatment Method
CR 14(10-21)
ORIF 10(9-17)
Fracture
O_ne-5|ded subcondylar fracture 14(10-21)
Bilateral subcondylar fracture
15(12-17)
Subcondylar fracture(s) and
. 14(9-19)
concomittant fracture
Pos_topera_ttlve malo_clussmn 12(10-15)
Patients with open-bite
. . . 10(9-12)
Patients with cross-bite 21(20-21)
Patients with temporomandibular dysfunction
Patients without malocclusion 14(10-19)

because of the introduction of plate-and-screw fixation
devices that allow the stabilization of such injuries (3).

Intracapsular fractures are generally treated through
closure because rigid fixation is difficult, and
postoperative scarring in this area is problematic
for temporomandibular joint movements (12). For
extracapsular fractures, ORIF should be considered
in patients with dislocated and deviated fractures,
according to the MacLennan classification (13-15).
The main indication for extracapsular fractures in
patients with dislocation and displacement, which
is not uncommon in subcondylar and concomitant
fractures, is also controversial.

In this study, malocclusion was the most common
postoperative complication, especially inthe CR group.
Approximately one-fifth of patients (n=7) in the CR
group experienced complications with malocclusion.
However, no statistically significant differences in
malocclusion were observed between the CR and
ORIF groups. This study explored the relationship
between malocclusion and the IMF duration, on which
there is no consensus. Romagnoli et al. showed that
patients treated with the IMF for less than 15 days
had better jaw function than patients treated with the
IMF for more than 25 days (16). However, this is not
always the case, because patients with mandibular
fractures are usually young, male patients who are
notorious for their lack of compliance (17). Because
of this well-known situation, some of our patients
were uncooperative as regards to their treatment and

delayed their appointments too much to finish their
IMF treatment, or they completed the IMF treatment
by themselves,

which led to complications. The results of this study
showed that regardless of the type of treatment and
fracture type, patients with mandibular subcondylar
fractures may have malocclusion problems when
IMF is applied for a minimum of 9 and a maximum
of 15 days. In contrast, a mean duration of 21 days
was also always associated with temporomandibular
dysfunction, including limited mouth opening. In
patients without malocclusion or temporomandibular
dysfunction, the mean duration of IMF was 14 days.

In the literature, the treatment of concurrent
mandibular fractures through ORIF is recommended
(4, 18). In this study, all the patients with malocclusion
(n=8) had concurrent fractures. Seven patients were
treated with CR, and one was treated with ORIF.
Statistical analyses of the current study results
showed that malocclusion was associated with
concurrent fractures and CR.

Fractures in the subcondylar region are close to the
parotid and facial nerves, and visualization of the
surgical area is limited (19). Nam et al. emphasized
that the Risdon approach is simple to perform and
easy to learn (20), although the hockey-stick incision
has the advantage of allowing the visualization of the
surgical area in the subcondylar region. Neuropraxia
of the marginal mandibular nerve is associated
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with the Risdon approach, and neuropraxia of the
temporal nerve is associated with the hockey-stick
incision. In our experience, the main reason for this
is intraoperative traction damage, and neuropraxia
of the temporal nerve is a more likely complication
than neuropraxia of the marginal mandibular nerve
because of its location in the subcondylar region.
However, in this study, there was no statistically
significant difference between the ORIF subgroups
(Risdon approach and hockey-stick incision) in terms
of facial nerve neuropraxia.

According to a study about the relation between
temporomandibular joint surgery and facial nerve
branches, Jose et al. showed that surgeons should
remain no closer than 1 cm from the anterior concavity
of the external auditory meatus to avoid iatrogenic
injury to the temporalis branch of the facial nerve.
They also pointed out that the preauricular incision
should be as short as possible and should not exceed
the level of the earlobe. In the same anatomical
study, they also suggested that a subplatysmal flap
is safer above the inferior boundary of the jaw, but a
subfascial flap is safer below it to prevent damage to
the marginal mandibular nerve. They also concluded
that the submandibular incision should be kept 2
cm below the mandibular boundary (21). This study
recommends surgeons follow these rules when
making incisions and dissection. In conclusion, this
study showed that balancing the pros and cons is
required when deciding on the correct treatment. ORIF
has advantages; however, it may be accompanied
by postoperative complications. The IMF duration
may be a reason for the dysfunction, and patients
should work together with their physicians to achieve
the best results. The risk in concomitant fractures is
malalignment, and the results of this study strongly
recommend ORIF in these cases.
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