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Abstract

Introduction Since the advent of rigid fixation, there has

been a paradigm shift in the management of condylar

fractures from closed treatment options to open reduction

and rigid internal fixation.

Materials and Method Sixty-eight cases of condylar frac-

tures reporting to Vydehi Institute of Dental Sciences,

Bangalore, between 2009 and 2018 were reviewed in terms

of age, sex, type of fracture, position of the mandibular

third molar and the treatment rendered.

Results The majority of the patients were males (60).

There was an involvement of the right side in 34, left in 21

and bilateral involvement in 13 cases. Forty-three of the

fractures were subcondylar, and 25 were intracapsular.

Significantly in most cases, the mandibular third molar was

either fully erupted (42) or missing (12). Sixty-one cases

were subjected to surgical management including 49 cases

of rigid internal fixation, and 12 of the intracapsular frac-

tures had the condylar stump/segment removed. Only

seven cases were not treated surgically. Most of the cases

(44) were in the age group of 21–40, 12 were in the age

group of 41–60, 9 were in the age group of 1–20, and 3

patients were above 60.

Conclusion Condylar fractures more often do not require

surgical intervention, and their incidence is more likely to

occur when the third molar is either fully erupted or

missing.
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Introduction

Approximately 11–16% of all facial fractures and 30–40%

of all mandibular fractures (MFs) are fractures of the

mandibular condyle. Most are not caused by direct trauma,

but follow indirect forces transmitted to the condyle from a

blow elsewhere [1, 2].

There are two principal therapeutic modalities for these

fractures: non-surgical (functional) and surgical. Histori-

cally, non-surgical treatment of MCFs by means of max-

illomandibular fixation (MMF) followed by physiotherapy

was the standard practice [3].

The proponents for non-surgical management of

condylar fractures have given reasons like reduced overall

morbidity, acceptable occlusal results in most cases,

avoidance of any of typical surgical complications, a

simpler procedure and less risk of ankylosis and avascular

necrosis [4]. However, there are many instances of long-

term complications like pain, arthritis, open bite, deviation

of the mandible on opening and closing, inadequate

restoration of vertical height of the ramus leading to

malocclusion, and ankylosis with non-surgical treatment.

The advent of rigid internal fixation and improved mate-

rials used along with the refinement of surgical techniques

has led to a shift to open reduction and internal fixation
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(ORIF). The ORIF technique provides stable three-di-

mensional reconstruction, promotes primary bone healing,

shortens the treatment time and eliminates the need for

early release of the MMF. A decreased dependence on

MMF improves post-treatment respiratory care, nutritional

intake, and oral hygiene measures. Subcondylar fractures

usually result in loss of ramal height and occlusal dis-

crepancies. The usual treatment in these cases is open

reduction and rigid internal fixation. However, intracap-

sular fractures involving the condylar head can occur with

or without the loss of ramal height and treatment options

can be confusing when the choice is put forward. This is

because previous reports have also shown that the clinical

outcomes are inconsistent, even when the same treatment is

used for the same kind of intracapsular condylar fracture,

which suggests that their prognosis may also depend on

factors other than the site of the fracture line within the

mandibular condyle.

The sagittal fracture variety in this group can occur in

any position from medial to lateral part of the condylar

head [5]. The position would define the change in height

and dictate treatment options. The paper reviews the cases

done during the 10-year period with an aim to analyse the

result so as to arrive at a consensus on the correct treatment

protocol to be followed based on the presenting clinical and

radiological scenario.

Materials and Method

Records of 68 cases of condylar fractures that reported to

the Department of Oral and Maxillofacial Surgery, Vydehi

Institute of Dental Sciences, Bangalore, from 2009 to 2018

were reviewed and analysed. Informed consent was

obtained from all individual participants included in the

study as part of standard protocol.

The treatment of the condylar fractures was based on the

presenting complaints, clinical findings and radiological

evidence. All fractures that were asymptomatic without any

altered occlusion were not subjected to surgical treatment.

They were treated by soft diet alone or were given 2 weeks

of IMF.

The patients were grouped into age brackets of 20 years

each.

Sixty-one cases were subjected to surgical management

in the form of rigid internal fixation or removal of the

displaced condylar stump/fragment. The indications for

surgical intervention of the cases were occlusal discrep-

ancy, pain in the region during mandibular movements,

restricted protrusive/laterotrusive movements and gross

displacement of the segments. The results were analysed on

parameters of function in terms of mandibular movement,

pain and occlusion.

The surgical approach for subcondylar fractures with

displaced, deviated or dislocated condyle segment (Fig. 1)

was retromandibular, and fixation was done using two

plates (Figs. 2, 3), one along the posterior border and one

angulated below the sigmoid notch.

Intracapsular fractures that led to altered ramal height

were taken up for open reduction and rigid internal fixation

through a preauricular approach and fixed using single

plate because of the restricted area for implant fixation.

Intracapsular fractures with a sagittal variety that caused

limited mandibular movements or caused pain but did not

alter the ramal height (Fig. 4) were treated by surgical

removal of the medially placed stump through a preauric-

ular approach (Fig. 5).

The post-operative analysis was based on improvement

in all pre-existing complaints and findings. The patients

were followed up for a period of 3–6 months.

Results

In the 68 cases, 60 were males and 8 were females. The

highest incidence (64.7%) was seen in the third and fourth

decade of life accounting for 44 cases. Twelve cases were

seen in the fifth and sixth decades (17.6%), 9 in the first

two decades (13.2%) and 3 after the age of 60 (4.4%)

(Fig. 6). The fractures involved the right side in 34 cases,

21 on the left side and 13 were bilaterally involved. Forty-

three of the cases were subcondylar fractures, and 25 were

intracapsular.

Seven out of the 68 fractures were not taken up for

surgical intervention. They included 5 cases of subcondylar

fractures which were treated conservatively using inter-

maxillary fixation for 2 weeks since they were undisplaced

and there were no signs or symptoms necessitating surgical

intervention. Two intracapsular fractures which were dia-

capitular in nature were not given any treatment since they

were asymptomatic.

Forty-nine cases including 38 subcondylar fractures and

11 intracapsular fractures were treated by open reduction

and rigid internal fixation. Twelve cases of intracapsular

fractures had a medially displaced condylar segment that

necessitated its removal due to limited mandibular move-

ment and pain on manipulating the mandible for normal

actions of eating or speaking.

A significant finding was the radiographic picture

revealing an overwhelming number of cases having either

fully erupted (42) or missing (12) third molars totalling 64

(79.4%) on the involved side (Fig. 7).

In reviewing the results of the cases treated, all cases

treated non-surgically healed well without any major

problem except the initial period of limited mouth opening

for a period of 1–2 weeks. The average mouth opening in
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the cases was 20 mm, and the same improved to 30 mm in

the immediate phase after open reduction and rigid internal

fixation. In cases where only the stump was removed, the

average post-operative mouth opening was 35 mm. There

was complete absence of pain after 3 months in all the

treated cases. There was no incidence of mandibular

deviation in the post-operative period after 3 months. All

post-operative radiographs showed an adequate reduction

in the segments in open reduction and rigid fixation cases.

Of the 49 cases treated by open reduction and rigid internal

fixation, there was 1 case of plate fracture necessitating a

second intervention in the subcondylar fracture. Function

in the form of restored occlusion, mandibular movements

and adequate mouth opening was achieved in all cases. In

the 12 cases where the medially fractured condylar stump

was removed, there was relief from pain and improved

mandibular movements in all cases. Temporary facial

nerve involvement of the temporal branch was seen in 12

cases and that of the marginal mandibular nerve in 10 cases

which resolved in a couple of weeks time.

Out of the 68 cases, 53 cases were followed up for

3 months and another 9 for 6 months. The other 6 did not

report back after the initial hospitalization period.

Fig. 1 Subcondylar fracture

Fig. 2 Retromandibular approach

Fig. 3 Rigid internal fixation
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Fig. 4 Intracapsular fracture

Fig. 5 Removal of left

condylar stump
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Fig. 7 Third molar position in condylar fractures
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Discussion

There has been a considerable controversy regarding the

treatment of condylar fractures, whether they should be

treated conservatively or surgically. Both surgical (open)

and functional (non-surgical, closed) treatment options are

available to clinicians, and the choice of the best treatment

requires careful consideration of the kind of fracture. The

treatment aims at pain reduction, re-establishment of

occlusal contacts and posterior facial heights with sym-

metrical gonial angles, and functional restoration of the

temporomandibular joints, mouth opening greater than

40 mm, minimal lateral deviation at maximum MO and

unrestricted lateral and protrusive movements.

Contemporary literature has shown good results with

surgical intervention and rigid internal fixation [6]. The

argument in favour of open reduction is that it allows good

anatomical repositioning and immediate function. The

potential advantages of an open treatment are restoration of

correct anatomical position and a shorter duration of MMF,

which would lead to immediate mobilization and more

efficient functioning of the joint [7].

It is a known fact that ORIF of condylar fractures is

technically difficult due to the difficulty in manipulating

the fragments in a small area, the resultant visible external

scar, increased costs and hospitalization time and the risk

of facial nerve injury [8].

Although most patients are satisfied with the results of

closed treatment, the development of images (CT) scans

and magnetic resonance imaging helps surgeons detect

condylar deformities that may affect the temporo-

mandibular joint (TMJ) function [8, 9].

However, there is no consensus regarding the choice of

the best type of osteosynthesis [10]. From data in the lit-

erature, it is evident that the technique used most fre-

quently is the positioning of a single plate, despite

complications concerning plate fracture or screw loosening

having been reported by various authors [11].

The philosophy behind using two plates in fixation of

condylar fractures stems from the work of Throckmorton

[12] who identified the presence of tensile strains occurring

on the anterior and lateral surfaces of the condylar process

and of compressive strains on the posterior surface. But it

was Meyer [13] in 2002 who for the first time developed a

masticatory load device, capable of reproducing with

accuracy the forces applied on the mandible during mas-

tication. He highlighted and confirmed, through a photoe-

lastic analysis, the presence of compressive strains running

along the posterior border of the ramus and tensile strains

positioned parallel to and below the sigmoid notch.

Choi et al. [14] comparing the biomechanical stability of

four different plating techniques used to fix condylar neck

fractures when submitted to a functional load demonstrated

that a double miniplate was more stable than a single plate.

Therefore, all these studies suggest that new concepts

need to be considered in the positioning of osteosynthesis

plates along the tensile strains lines. The tensile strains

lines are mainly responsible for the complications con-

cerning plate fracture or screw loosening that lead to the

displacement of the reduced condylar fragment with the

consequent presence of a gap in the fracture line [15]. First

plate helps to obtain ‘‘intermediary stability’’, so permitting

the restoration of the height of the ramus. But this same

plate is not capable of resisting the biomechanical strains

that occur in the condylar region during mastication, and

more precisely the sagittal tension correlated with the

tensile strain lines that lead to the displacement of the

condylar fragment with the consequent appearance of the

gap. This is the reason why it is necessary to position a

second plate in an oblique direction along the tensile strain

lines that run below and parallel to the sigmoid notch, in

agreement with Champy’s concept of stable osteosynthesis

functionality.

Complications related open reduction is a deterrent to

most surgeons in considering this treatment option. The

most serious complication is probably damage to the facial

nerve. Fortunately, this is transient in most cases, with a

reported incidence of between 12 and 48% when the most

commonly used incision (the retromandibular transparotid

approach) is used [16]. In the studies included in this

review, the incidence of temporary weakness was higher

with transparotid dissection than with non-transparotid

dissection.

Other complications that have been listed include scar-

ring and development of sialocele in addition to wound

infections. The infection rate was quite variable among the

studies, most presumably due to differences in surgical and

antibiotic protocols.

There has been a matter of inconsistency in planning

management of intracapsular fractures. On the basis of

axial and coronal CT scans, Dongmei et al. have divided

the condylar head into three portions: lateral third, central

third and medial third [17], and then classified the fracture

into four types according to the location of the fracture

line: type A, a fracture through the lateral third portion of

the condylar head with the reduction in the ramus height;

type B, a fracture through the central third portion of the

condylar head without the reduction in the ramus height;

type C, a fracture through the medial third portion of the

condylar head without the reduction in the ramus height;

and type M, a fracture that has multiple fragments of the

condylar head. The treatment principles according to the

different fracture types based on the classification are as

follows: for type A fractures, ORIF is used in most cases,

especially bilateral cases, because it reduces the ramus
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height. The fragment is relatively large enough for ORIF.

For type B fractures, closed treatment is used in most cases.

It is difficult to perform ORIF, because the fragment is

small and deep. For type C fractures, closed treatment or

removal of the fragment with disc reduction should be

performed. For type M fractures, closed treatment or

reduction in the large segment with fixation, which is

usually very difficult, should be performed. All 12 cases in

our series of intracapsular fractures that necessitated

removal were type C or M.

The classification described by Neff et al. [18] based on

the site of the fracture line and the reduction in mandibular

height is also very popular. Ying et al. [5] have recom-

mended a new classification with special stress on the disc

position for intracapsular fractures. According to them,

without restoration of the position of the disc, the

anatomical reduction in the condyle alone cannot ensure

full recovery of the functions of the TMJ. Anatomical

reduction in the disc is known to be beneficial for the TMJ

and decreases the complications of open surgery, which

suggests that it is important to restore the disc to its proper

position, and the disc and the condyle must be managed as

a whole unit.

Another significant finding in this study was the relation

of the mandibular third molar with respect to condylar

fractures. 79.4% of the condylar fractures in our study had

either fully erupted or missing third molars. The study by

Rajshekar et al. [19] revealed that the highest incidence of

condyle fracture was noticed typically in the absence of

impacted third molars (either partial or complete).

Some authors have postulated that the presence of

impacted third molars (either partial or complete) reduces

the incidence of condyle fractures [20].

When the unerupted third molar is absent, most of the

force is conveyed to the condylar region leading to its

fractures. It has also been suggested that removal of

unerupted third molars makes the mandible more vulner-

able to condyle fractures.

Conclusion

This 10-year retrospective study on the incidence of

condylar fractures showed a very high incidence in the

third and fourth decades. Most of the fractures were sub-

condylar, and the clinical features and functional limita-

tions of the patients usually warrant open reduction and

rigid internal fixation with at least two plates. The dilemma

of whether to treat conservatively or open the area is more

evident in intracapsular fractures where pain and limited

excursions are the only main indications to open the TMJ

and either fix the fracture or remove the offending segment.

There is also a definite relation between the eruptive status

of the mandibular third molar and condylar fractures with

most condylar fractures in mandibles that had either fully

erupted or missing third molars.
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