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bstract

ractures of the mandibular condyle lead to displacement of the condyle and loss of the height of the ramus. A retromandibular approach is
he most commonly used for open reduction and internal fixation (ORIF) of such fractures. We aimed to compare the complications associated
ith a retromandibular transparotid approach with a retromandibular transmasseteric anterior parotid (TMAP) approach for their management.
hirty patients were randomly selected into two groups (15 in each): Group A comprised the retromandibular transparotid approach and Group

 the retromandibular TMAP. The variables evaluated were: operating time, facial nerve injury, occurrence of Frey syndrome, and sialocoele
t one week, four weeks, three months, and six months. The mean (SD) age in group A and B was 33.93 (17.97) years and 33.53 (16.15) years,
espectively, and there were 28 men and two women. Mean (SD) exposure time in the transparotid approach was 26.93 (5.19) minutes and
5.4 (8.35) minutes in the TMAP approach. The incidence of facial nerve injury was 2/15 patients in the transparotid group and 3/15 in the
MAP group, all of which resolved within six months. The incidence of sialocoele was 2/15 in the transparotid group. The results did not show
ny significant difference in complications between the two approaches, but the retromandibular transparotid approach provided straight-line
ccess in fractures of the condylar neck, with fewer incidences of nerve injury. The anterior parotid approach, on the other hand, provided

asier access for fractures that were medially dislocated or of the condylar base but had an increased incidence of facial nerve injuries.

 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

eywords: Condylar process fractures; Retromandibular transparotid approach; Retromandibular TMAP approach
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ntroduction

ondylar fractures constitute 17.5% to 50% of all mandibular
ractures.1,2 Despite abundant research, a number of contro-
ersies surround their management, including the value of

3
pen or closed treatment, which approach is best for open
eduction and internal fixation (ORIF),1 and which type of
ardware should be used to fix the fractured segments.4
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Various approaches for the management of fractures of
he mandibular condyle include preauricular, submandibular,
ntraoral, retromandibular, and rytidectomy.5,6 The retro-

andibular approach described by Hinds and Girroti7 in
967 has been the most popular, as it involves a minimal
orking distance between the incision and the fracture.5

he approach to the fracture site using a retromandibular
ncision can be either through the parotid gland, as in the

8
etromandibular transparotid approach, or the parotid may
e bypassed by use of the retromandibular transmasseteric
nterior parotid (TMAP) approach.9 Each approach has its

blished by Elsevier Ltd. All rights reserved.
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wn benefits and associated complications.8,9 To our knowl-
dge, only one study to date6 has prospectively compared
he transparotid approach and TMAP approach for fractures
f the mandibular condylar process, but the sample size
as only five patients/group. With a lack of adequate pub-

ished evidence, our study was therefore designed specifically
o evaluate the complications between the retromandibular
ransparotid and the retromandibular TMAP approaches for
he management of fractures of the mandibular condyles.

aterial  and  methods

e had approval from our institution’s ethics committee
or a prospective, parallel, randomised, comparative trial, on
dult patients who had reported to a tertiary care government
ospital with fractures of the mandibular condyle between
ugust 2016 and March 2018. Informed written consent
as obtained from all patients who reported to our hospi-

al with mandibular condylar fractures within seven days
f injury. The following patients were excluded from the
rial: those with fractures of the condylar head; those who
ad had previous operations in the retromandibular region;
hose with traumatic open lacerations in the condylar region;
hose with preoperative injury to the facial nerve or parotid
land; those with parotid gland disease; those on long term
hronic immunosuppressant treatment; those who had had
adiotherapy to the head and neck; severely obese patients;
nd those with uncontrolled systemic disease. A total of seven
atients were excluded. To take into account the incidence of
njury to the facial nerve reported with the retromandibu-
ar transparotid10 and TMAP11 approaches, and to obtain a
ower of 80%, we calculated a sample size of 15 in each
roup (alpha 0.2, beta 0.2).

After inclusion in the trial, patients had orthopantomo-
rams (OPG) and computed tomograms (CT) preoperatively
o assess the severity of the fractures and the degree of dis-
lacement and dislocation of the condyles. The severity of
ach fracture was categorised into either condylar neck or
ondylar base, based on the sub-classification by Loukota
t al.12 A tangential line was drawn perpendicularly to the
osterior border of the ramus from the lowest extension of
he sigmoid notch on OPG. More than half the fractures
hat started above this line were considered to be fractures
f the condylar neck, but if more than half of the fracture
howed below this line, they were classified as fractures of
he condylar base.

A preoperative facial nerve assessment was also done in
ccordance with House & Brackmann’s (HB) facial nerve
rading system. Interincisal mouth opening and maximum
aterotrusive movement to the opposite side of the fracture
ere recorded in millimetres (mm). The preoperative vari-
bles were recorded by a single examiner on the day before
peration, and 30 envelopes (15 for a transparotid approach
nd 15 for TMAP) were prepared before the study. One enve-

l
2
m
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ope was randomly opened by the operating surgeon a day
efore the procedure, thereby allotting the patient to one
f the two groups. Group A patients had open reduction
nd internal fixation (ORIF) of the condylar fracture using

 retromandibular transparotid approach, and those in Group
, the TMAP approach. Patients were informed about the

urgical approach and its associated complications before
peration, but the examiner was unaware of their group allo-
ation. All operations were done by the same surgeon with
he standard operating team at the institute. Operating time
mins) was measured from the time taken from the start
f the first skin incision up until the exposure of the frac-
ure. The same was communicated to the examiner, who was
naware of the surgical technique used for the patient. The
tandard surgical techniques of retromandibular transparotid8

nd retromandibular TMAP9 approaches were followed.

ssessment  of  outcomes  and  statistical  analysis

atients were evaluated by the same examiner at one week,
our weeks, three months, and six months postoperatively.
rimary outcome variables were the incidence of facial nerve

njury and complications related to the surgical approach
sialocoele, salivary fistula, and Frey syndrome).

Secondary outcome variables were operating time, inter-
ncisal mouth opening, maximum laterotrusive movement,
nd occlusion. All statistical analyses were done using SPSS
tatistics for Windows, version 17.0 (SPSS Inc.). Probabil-

ties of <0.05 were considered to be significant. Inter-group
ifferences were evaluated using Pearson’s chi squared test,
nd a CONSORT 2010 flow chart of the trial is shown in
ig. 1.

esults

 total of 30 unilateral condylar fractures were included
n the study, out of which 15 patients had ORIF through a
ransparotid and 15 through a TMAP approach. No patient
as excluded from the trial postoperatively. The characteris-

ics of the patients included in the study are shown in Table 1.
he cause of injury was road traffic accidents in all patients,
nd 19 of them had additional mandibular fractures treated by
RIF. There were no significant differences in the baseline

haracteristics of the two groups. None of the patients were
ost to follow-up.

The mean (SD) exposure times of the transparotid
pproach were 26.93 (5.19) minutes, while those of the
MAP approach were 25.4 (8.35) (p = 0.55). Incidences of

acial nerve injury are shown in Table 2. The buccal branch
HB grade 4) and the marginal mandibular branch (HB grade
) were involved in the transparotid group. All three of these
njuries in the TMAP group involved the marginal mandibu-

ar branch, with two cases of HB grade 3 and one of HB grade
. All nerve injuries were transient and resolved within six
onths.
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Fig. 1. CONSORT flow diagram of the study.

Table 1
Characteristics of patients included in the study.

Group A (transparotid) Group B (anteroparotid) p value

No. of patients 15 15 –
Mean (SD) age 33.93 (17.97) 33.53 (16.15) 0.4
Sex:

Males 15 13 0.464
Females 0 2

Fractured side:
Left 5 4 1
Right 10 11

Other associated fractures 10 9 1
Fracture level:

Condylar neck 8 5 0.46
Condylar base 7 10

Relation of condylar head with glenoid fossa:
Dislocated 6 5 1
Not dislocated 9 10

Relation of fractured condyle with ramus:
Non-displaced 8 4
Laterally displaced 7 10 0.239
Medially displaced 0 1

Table 2
Incidence of facial nerve injury and sialocoele in the study groups.

Outcome and approach 1 week 1 month 3 months 6 months

Present Absent p value Present Absent p value Present Absent p value Present Absent p value

Nerve injury:
Transparotid 2 13 0.85 2 13 0.85 2 13 0.46 0 15 –
Anteroparotid 3 12 3 12 0 15 0 15

Sialocoele:
Transparotid 2 13 0.52 0 15 – 0 15 0 15 –
Anteroparotid 0 15 0 15 0 15 0 15
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Table 3
Distribution of complication based on fracture level and dislocation.

Fracture level p value Fracture dislocation p value

Condylar neck Condylar base Dislocated Not dislocated

Nerve injury:
Present 3 (1 TP, 2AP) 2 (1 TP, 1AP) 0.41 2 (1 TP, 1 AP) 3 (1 TP, 2 AP) 0.86
Absent 10 15 9 16

Sialocoele:
Present 1 1 0.84 1 1 0.68
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P, Transparotid approach; AP, Transmasseteric anterior parotid approach.

A total of 2/15 patients treated with the transparotid
pproach developed sialocoeles (Table 2). Both were treated
ith occlusive dressings, and one sialocele responded to
ressure dressings and subsided in two weeks. The other,
owever, remained refractory and the patient was taken back
o theatre for repair of the parotid capsule under general
naesthesia in the third week postoperatively, after which
he complication regressed. There were no instances of sali-
ary fistula or Frey syndrome in either group. One patient
n the TMAP group developed a postoperative haematoma
hat resolved within three weeks. There were no significant
ifferences between the groups in terms of complications,
nd their distribution based on the severity of fracture and
islocation is shown in Table 3.

Mean (SD) mouth opening increased from 29.13 (9.94)
m to 41.67 (5.47) mm in transparotid group and from 25.53

7.09) mm to 40.8 (3.49) mm in the TMAP group at 6 months
p = 0.9). Maximum laterotrusive movement increased from
.8 mm to 8.4 mm in the transparotid group and from 6.4 mm
o 9.27 mm in the TMAP group at 6 months (p = 0.07). Occlu-
ion was satisfactory in all cases. No fractures or failure
f hardware were seen in any patient during the study. The
esulting scar of the retromandibular incision was impercep-
ible in 25 subjects (83%) and five developed hypertrophic
carring.

iscussion

arious of approaches such as the preauricular, submandibu-
ar, retromandibular, intraoral, endoscopic, and rhytidectomy
ave been used to gain access to fractures of the condylar
rocess.13 The preauricular approach is most commonly used
or fractures of the condylar head or neck of the condyle, but
ay require extension of the incision inferiorly for exposure

f the mandibular ramus for plate fixation.1 The submandibu-
ar approach has been used for fractures of the condylar
ase, but the increased distance between the incision and
he condylar neck makes reduction and fixation difficult.
nteromedially displaced fragments of proximal fractures

re sometimes difficult to reduce using this approach, and

xcessive retraction is required to gain access to the fracture,
hich could result in temporary palsy of the facial nerve.13

hen the preauricular approach is chosen, one should min-

a
t
a

10 18

mise the amount of soft tissue stripping from the fractured
ondylar process and maintain, as much as possible, the
ttachment of the TMJ capsule and the lateral pterygoid
uscle.14 The endoscopic approach has been described to

imit injury to the facial nerve, but it takes longer to reduce
nd fix when compared with other approaches for ORIF of
uch fractures.15

The retromandibular approach has shown superiority
ver others as it has a short access route, provides ade-
uate visualisation and access for reduction and fixation, is
uick, and results in acceptable aesthetic outcomes.8 Origi-
ally, a transparotid route was described for retromandibular
ncisions.16 The approach requires dissection of the parotid
apsule and parenchyma of the parotid to reach the fracture
ite. The TMAP approach was described by Wilson et al9

n response to concerns about injury to the facial nerve and
arotid-related complications resulting from the transparotid
oute. Anatomically, the TMAP approach uses the window
etween the buccal and the marginal mandibular branches,
nd so reduces the chances of nerve damage. As the parotid
apsule is not breached, injury to the gland and related com-
lications are also minimised.17

Since the first description of TMAP, the approach has been
odified by a number of authors.18,19 The variations have

een in the length and size of the superior extension of the
ncision, with some authors restricting it to the lobule of the
ar,6,19 while others extend it as far as the tragus.17,18

The incision that we used was similar in both groups and
e did not use preauricular extension. The incidence of tem-
orary facial nerve injury with the TMAP approach in our
tudy was 3/15. The reported incidence of such an injury
fter TMAP is 3.4%, which is substantially lower than our
esults.11 Using the transparotid approach, our incidence of
emporary facial nerve injury was 2/15. This is well within
he range of 14%-32.1% that has been reported in other
tudies.5,8,10,20

A recent meta-analysis reported the incidence of tempo-
ary facial nerve injury with retromandibular transparotid
pproach as 14.4%.11 A higher incidence of nerve injury with
he TMAP approach in our study could be caused by a num-
er of factors, such as limited sample size and greater traction

s a result of the absence of a preauricular extension. Retrac-
ion of the parotid posteriorly to expose the masseter may
lso have caused increased traction on the nerve. According
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Surg Oral Med Oral Pathol 1993;76:6–15.

17. Narayanan V, Ramadorai A, Ravi P, et al. Transmasseteric anterior parotid
approach for condylar fractures: experience of 129 cases. Br J Oral
Maxillofac Surg 2012;50:420–4.
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o the meta-analysis of Al-Moraissi et al,11 a large number
f studies have reported facial nerve injury outcomes using a
ransparotid approach (28 studies with 1070 patients), while
nly five studies with 287 patients have reported outcomes
sing the TMAP approach. Out of those five, only two were
lassic retromandibular TMAP and the other three were mod-
fications. This could be one of the reasons why there are large
ariations in the outcomes of the transparotid and TMAP
pproaches found in previous publications (14.4% compared
ith 3.4%, respectively).11

The incidence of cross anastomosis between the zygo-
atic and buccal branches of the facial nerve is 87% - 100%
hile the incidence of cross anastomosis in the marginal
andibular branch is just 15%.17,21 So, if the buccal branch

s slightly injured, the loss of function is minimal, which is
ot the case with the marginal mandibular nerve. This could
e one of the reasons for the higher degree of involvement of
his nerve in our study (4/5 cases). There were no incidences
f permanent facial nerve injury in our sample with either
pproach. This is consistent with rate of 1.4% reported with
he retromandibular approach.11

Salivary-gland-related complications were seen only in
he transparotid group, where 2/15 developed sialocoeles.
his complication rate is slightly higher than those in
ther studies. Bhutia et al,5 in their series of patients with
ondylar fracture that were managed by the retromandibular
ransparotid approach, reported a 6.81% incidence of parotid-
elated complications while Kanno et al,22 in a similar series,
eported a complication rate in salivary glands of 7.27%. No
ases of sialocoele, salivary fistula, or Frey syndrome were
eported as a result of the TMAP approach.

The primary objective of our study was to compare the
ncidence of facial nerve injury and parotid gland complica-
ions between the two approaches. One of the basic criteria
or a comparison is that there should be no differences in
aseline characteristics between the two groups. This was
ulfilled in our trial by adequate randomisation of the sample.
ven though there was a higher incidence of nerve injury with

he TMAP approach, and of parotid-gland-related complica-
ions with the transparotid approach, there were no significant
ifferences between the groups. This is consistent with the
esults reported by Ebenezer and Ramalingam,6 who had
ound no significant differences in the comparisons of the
reauricular, submandibular, retromandibular transparotid,
nd TMAP approaches. Also, we found that there were no sig-
ificant differences in the amounts of time taken to expose the
racture sites between the two approaches, and no differences
n their functional outcomes.

Ours is one of the few prospective randomised stud-
es to compare the transparotid and TMAP approaches.
ur results indicate that there were no significant differ-

nces in the complication rate with the two approaches.
urther studies from different centres comparing different
pproaches for the management of fractures in the mandibu-
ar condylar process are required to strengthen evidence on

his topic.
axillofacial Surgery 57 (2019) 880–885
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