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Abstract

Purpose To evaluate surgical complications associated
with open reduction and internal fixation of condylar
fractures using retromandibular approach in terms of
intraoperative and postoperative complications.

Method Ten patients with displaced unilateral/bilateral
condylar fractures were selected for the study. Intraopera-
tive complications were evaluated in the form of haemor-
rhage due to damage to retromandibular vein and damage
to marginal mandibular branch of facial nerve. Postopera-
tive complications like presence of infection, signs of
Frey’s syndrome, parotid fistula formation, facial nerve
palsy, and discrepancy in occlusion and functions of tem-
poromandibular joint were evaluated at intervals of 24 h,
one week, six weeks and three months postoperative.
Radiographically, the approximation of fracture fragments,
plate fracture and screw loosening on orthopantomograph
and Reverse Towne’s view were evaluated at intervals of
24 h, six weeks and three months postoperatively.

Results None of the patients suffered from any major
complication intra and post operatively.

Conclusion Open reduction and internal fixation should
be given due consideration in the management of displaced
mandibular condylar fractures and is associated with min-
imal morbidity using retromandibular approach.
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Introduction

Condylar and subcondylar fractures constitute 26-40% of
all mandible fractures [1] and management of these frac-
tures stimulates more controversy than any other area of
maxillofacial trauma [2]. Management of condylar frac-
tures with closed reduction has been very popular [3, 4] but
results are not satisfactory in all cases. The rationale for
open reduction and internal fixation in selected cases is that
it allows accurate anatomical reduction of the fractured
condylar process and earlier return to normal function
without the need for intermaxillary fixation [5, 6].

Multiple approaches have been proposed and used in
order to visualize and reduce condylar fractures which
include the intra oral, coronal, preauricular, face-lift (Rhy-
tidectomty), postauricular, endural, endoscopic, retroman-
dibular, and submandibular [7], and often in combination.

Potential damage to facial nerve and its branches with
some approaches and possibility of postoperative scar have
drastically affected the choice of surgical approach. Ret-
romandibular approach deserves special attention as it is
ideally suited to the technique of miniplate osteosynthesis
in the area of difficult access [8]. This approach seems to
give the benefits of the good cosmesis and adequate
exposure for manipulation and reduction of the fracture and
for placement of fixation.

Although occlusal and functional outcomes are better
with open reduction and internal fixation but potential
complications such as hemorrhage, infection, facial nerve
palsy, Frey’s syndrome, unsightly scar, temporomandibular
joint problems, condylar necrosis and resorption, flattening
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of mandibular fossa and implant rejection i.e. plate expo-
sure, should be strongly considered [9].

The present study has been undertaken to treat the cases
of condylar fractures by open reduction and internal fixa-
tion using retromandibular approach and to evaluate the
morbidity associated with this procedure.

Patients and Method

Ten patients of age group 18—60 years with displaced and
dislocated unilateral/bilateral condylar fractures were
selected irrespective of sex, caste, religion and socioeco-
nomic status. Patients with the following presentations
were included in the study: Impossibility of obtaining
adequate occlusion by closed reduction, displaced/dislo-
cated condylar fractures, shortening of ramal height asso-
ciated with molar premature contact, unilateral/bilateral
condylar fractures in edentulous patients and associated
with other fractures where maxillomandibular fixation for
longer period is not recommended for medical reasons e.g.
seizure disorders.

Out of the ten patients, 8 patients had (5 right and 3 left)
subcondylar fractures among which 5 were moderately
displaced and 3 were dislocated. One patient had displaced
left side condylar neck fracture and one patient had bilat-
eral condylar fracture; where on right side the condyle was
dislocated. 8 patients had associated parasymphyseal
fracture and 2 patients had angle fracture of the mandible.
Out of ten patients two patients were edentulous (one
partially and the other was completely edentulous).

Medically compromised patients who could not undergo
general anaesthesia and the patients with undisplaced
condylar fractures were excluded from the study.

Operative Technique

Arch bar fixation was done pre-operatively in all dentulous
patients. All the patients were operated under general
anesthesia with nasotracheal intubation. The fracture site
was exposed via extraoral retromandibular approach given
by Ellis [1] in all except one patient in whom this approach
was combined with preauricular approach. Incision was
given at 0.5 cm below the lobe of the ear of approximately
3-3.5 cm and not extending below the angle of the man-
dible (Fig. 1). Dissection was carried through the skin,
subcutaneous fat to the level of scant platysma muscle. The
scant platysma muscle was incised in the same plane as the
skin. The parotid capsule was entered and blunt dissection
was carried through the parotid gland (Fig.2) in an
anteromedial direction towards the posterior border of the
mandible. A hemostat was repeatedly inserted and spread
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Fig. 1 Incision in the retromandibular region

Fig. 2 Dissection through parotid

open—parallel to the anticipated direction of the branches
of the facial nerve. Intraoperative nerve stimulator was used
to avoid injury to facial nerve branches. After retraction of
the dissected tissues anteriorly a broad retractor was placed
posteriorly to retract the mandibular tissues medially.
Pterygomasseteric sling was incised and tissues were
stripped from the lateral surface of the mandible.

The fracture was reduced under direct vision (Fig. 3).
The main method of retrieval of condylar fragment was
retraction of ramus in downward direction by manual
pressure as it gives an access to medial aspect of the
condylar fragment and in two cases where retrieval of
condyle was difficult, lateral pterygoid was stripped.
Maxillomandibular fixation was done and fixed using two
2 mm mini plates in most of the cases except in 2 cases
where one plate was used and 6-8 mm monocortical
screws (Fig. 4). Maxillomandibular fixation was released
and occlusion checked. Layer by layer closure of soft tissue
was done by using vicryl 3-0 for subcutaneous tissues and
prolene 5-0 for skin after proper irrigation with antiseptic
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Fig. 4 Fixation of fracture fragments

solution. Other associated fractures were exposed with
suitable approaches and fixed.

Assessment of the patients was done clinically and
radiographically in the form of intraoperative and post
operative complications. Intraoperative Complications
were assessed as haemorrhage due to damage to retro-
mandibular vein and damage to marginal mandibular
branch of facial nerve.

Post operatively all the patients were clinically assessed
for presence of infection at operative site, signs of Frey’s
syndrome, salivary fistula formation, facial nerve palsy,
post operative scar, discrepancy in occlusion, stability of
fracture fragments, TMJ function in the form of maximum
mouth opening, restriction in lateral movements, pain in
preauricular region, clicking, crepitus or grating and devi-
ation at the intervals of 24 h, one week, six weeks and three

months postoperatively. Radiographically, the approxima-
tion of fracture fragments, plate fracture and screw loos-
ening were evaluated using orthopantomograph and
Reverse Towne’s view at intervals of 24 h, six weeks and
three months postoperatively.

Results

The present study was conducted on ten patients with the
age ranged between 19 and 52 years (mean age 31.6 years)
and comprising all males; were assessed intraoperatively
and postoperatively for various parameters clinically and
radiographically at different time intervals.

Intraoperative complications of haemorrhage due to
either retromandibular vein or internal maxillary artery and
damage to facial nerve were not found in any patient intra
operatively.

Postoperative infection, assessed in terms of pus dis-
charge, sinus/fistula or dehiscence and salivary fistula i.e.
clear discharge at surgical site and Sign of Frey’s syndrome
defined as ‘perspiration of skin signs around the preauric-
ular area while eating’ was recorded at intervals of one
week, six weeks and three months post operatively was not
observed in any patient (Table 1).

Facial nerve functions assessed in terms of forehead
wrinkling, eye closure, mouth blowing (Table 1) and facial
symmetry while smiling (Fig. 5) There was no case of
facial nerve palsy (Table 1). Surgical scar was impercep-
tible in all the cases (Table 1) and (Fig. 6) and there was
gradual decrease in the width of scar (Graph 1).

Discrepancy in occlusion was seen in five patients
(50%) after 24 h and one week postoperatively, which
gradually reduced and after three months all patients
showed satisfactory centric occlusion (Graph 2).

Mouth opening (Graph 3) and laterotrusive movements
(Table 1) increased in all the patients with time. Preau-
ricular tenderness was seen in four patients (40%) after one
week, in two patients (20%) at six weeks and none of the
patients had preauricular tenderness after 3 months
(Graph 4). Out of ten, two patients (20%) had clicking in
the operated joint one week postoperatively which resolved
gradually (Graph 5). Four patients (40%) had deviation on
mouth opening towards the operated joint side after one
week but none had any deviation at six weeks or three
months postoperatively (Graph 6).

In all cases, the radiographs revealed proper approxi-
mation of fracture fragments with good bone healing with
no evidence of plate exposure and screw loosening
(Table 1). All the findings of various parameters were
recorded at different time intervals of 24 h, six weeks and
three months postoperatively on a standard proforma.
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Table 1 Assessment of surgical complications post operatively

S1 no Post operative surgical complications evaluated Time interval (post operative)
Clinical evaluation 24 h 1 week 6 weeks 3 months
1 Signs of infection NA 0 0 0
2 Frey’s syndrome NA NA 0 0
3 Salivary (parotid) fistula NA 0 0 0
4 Facial nerve palsy 0 0 0 0
5 Perceptibility of scar NA 0 0 0
6 Restriction of lateral movements NA 1 0 0
SI no Post operative surgical complications evaluated Time interval (post operative)
Radiological evaluation 24 h 6 weeks 3 months
Fracture of mini plates 0 0 0
Screw loosening 0 0 0

NA Not applicable
1 Present
0 Absent

Fig. 5 Smiling
Discussion

The open reduction and rigid fixation of condylar fractures
has been met with enthusiasm. The first reports in the lit-
erature of open reduction of condylar neck fractures
through use of an intra oral approach were by Silverman in
1925 [10]. Over the years, number of surgical approaches
to temporomandibular joint has been developed to attain
the goal of successful reduction, fixation and adequate
function. Retromandibular approach was used in our study
because it provides good access and allows direct visual
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Fig. 6 Post operative scar

alignment of the fracture fragments [11], it exposes the
entire ramus from behind and is therefore useful for pro-
cedures involving the area on or near the condylar neck/
head, or the ramus itself [1]. The other advantages of this
approach include reduced distance from skin incision to the
area of interest [12], minimally invasive, useful for low
subcondylar fractures, less conspicuous facial scar [13],
good cosmetic result and no need to use transcutaneous
trocar because the tissues can be retracted superiorly and
anteriorly to the level of the sigmoid notch with this
approach [1].

The retromandibular approach has been favored by
many authors as this provides an excellent exposure of the
fractured site. The entire fracture from posterior border to
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the coronoid process is visible. Moreover, the posterior
border is completely exposed, allowing one to assess the
mediolateral positioning of the condylar process. Anatomic
reduction may be obtained using other surgical approaches,
but the retromandibular approach also makes the plate and
screw fixation easier [14]. This approach is associated with
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low incidence of facial nerve damage as experienced by
Hyde N [2].

Retromandibular approach can be combined with pre-
auricular approach to improve access to high condylar neck
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fractures [15]. In one patient we had to combine the two
approaches as there was medially displaced high condylar
fracture and retromandibular approach alone was not suf-
ficient to provide adequate access and visibility for
reduction and fixation [14].

There was no intraoperative haemorrhage seen in any of
our cases as retromandibular vein was retracted in the flap
and internal maxillary artery was never encountered [16].

Post operative absence of infection in present study can
be attributed to use of aseptic treatment protocol and sys-
temic antibiotics, which were given to all patients [17].

Salivary fistula formation is another anticipated com-
plication with retromandibular approach. Ellis et al. [16]
and Vesnaver et al. [18] experienced salivary fistula for-
mation in 2.3 and 14% of cases respectively but was not
seen in the study of Vogt et al. [19]. The absence of salivary
fistula in our cases is attributed to watertight closure of the
parotid capsule and in all patients no drain was placed
postoperatively. Surgical scar was imperceptible in all the
cases and there was no sign of Frey’s syndrome [16, 20].

Facial nerve and its branches especially marginal man-
dibular branch are at risk while using retromandibular
approach damage to which may cause weakness of facial
muscles. Manisali et al. [21] in their study noticed tem-
porary weakness of the facial nerve in 30%, and Ellis et al.
[16] in 17.2% of the cases but this resolved in all cases
within 3 months and there were no cases of permanent
nerve injury. Delvin et al. [20] also recorded transient
facial nerve weakness affecting the marginal mandibular
branch in 7.1% of their cases however Hyde et al. [2] in
their study found all patients with normally functioning
facial nerve at 1-month review. Klatt Jan et al. [7] also
observed 0% permanent facial nerve injury.

In nine of our cases retromandibular incision was given
very close to the posterior border of ramus and parotid
gland was entered at a point away from the origin of
marginal mandibular branch and the direction of dissection
through the parotid was in upward direction.. Intraopera-
tive nerve stimulator was used from time to time and dis-
section was kept away from the nerve. Therefore marginal
mandibular branch was not encountered in any of the
patient. In one patient where retromandibular incision was
combined with preauricular incision, buccal branch was
retracted with the flap and no postoperative weakness was
observed. Another contributing factor may be the small
sample size of the present study.

Transient malocclusion in the form of open bite is not
uncommon finding [17] and was seen in 5 patients after
24 h and, one week postoperatively which may be due to
concomitant fractures and transient spasm of masticatory
muscles. In these patients elastic traction was given for one
week immediate post operatively and later all patients
showed satisfactory centric occlusion. Mouth opening
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increased in all the patients with time [2]. Patients may
have less mouth opening initially because surgery induces
some hypomobility due to joint and incisional pain or
possibly because scarring occurred during healing of the
surgical site [22].

Initially, preauricular tenderness and restricted latero-
trusive movements of the mandible was observed in some
patients for a few days, owing to stripping of the tissues
during surgery and the swelling and edema after surgery
but all patients were symptom free after six weeks [23, 24].

Clicking in TMJ was present in only two cases in the
operated joint one week postoperatively [25]. In one patient
clicking was already present preoperatively [9], and in the
other, clicking could be due to rotation of the condylar
fragment while plating as condylar fragment was medially
displaced but gradually due to remodeling clicking disap-
peared after three months. Deviation on mouth opening
towards the operated joint side after one week was seen in
four cases but none had any deviation at six weeks or three
months postoperatively [26, 27] (Fig. 7).

Plate exposure and screw loosening at fracture site has
been reported by many authors. Choi Yi and Yoo [28]
found that immediate postoperative radiographs showed
excellent reduction but plate fracture was seen in two cases
and screw loosening was seen in three cases. The absence
of plate fracture and screw loosening in our study may be
due to the fact that most screws could be placed vertically
against the plate (Figs. 8, 9, 10).

Fig. 7 OPG of case 1

Fig. 8 OPG of case 2
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Fig. 10 OPG of case 4

It is very interesting to note that even in incomplete
reduction of the condylar fragment in the fossa in one case
(Fig. 7), it did not result in any functional problems in
patient in terms of mouth opening, occlusion and lateral
movements.

In the present study no major complications has been
encountered and small sample size could be a contributory
factor for the same.

Conclusion

Hence wherever indicated open reduction and internal
fixation of condylar fractures using retromandibular
approach should be carried out as it is associated with very
low morbidity and sufficient exposure of the fracture site.
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