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ABSTRACT

Purpose: Comparing the transparotid approach versus the transmasseteric antroparotid approach in management of condylar
neck fractures regarding the facial nerve affection, TMJ function, reduction angulation, duration of the surgery and patient
satisfaction with the scar.

Materials and Methods: Twenty patients with condylar neck fracture were randomly divided into two equal groups.
Retromandibular transparotid approach was used in the control group while transmasseteric antroparotid approach was used in
the study group. Patients were carefully followed up 6 months.

Results: There was significant difference between the two groups regarding the incision time (P-value 0.001) however there
was no significant difference between the two groups regarding the total intra-operative time (P-value 0.123) .Immediate
postoperative facial nerve affection was higher in the transparotid approach group (30%) however 6 months postoperative total
recovery occurred and both groups showed no statistically significant difference. The transparotid approach group showed more
patient satisfaction toward the scar with mean scale 4.2 = 0.6 versus 3.9 + 0.6 for transmasseteric approach group however there
was no statistically significant difference between the two groups. 90% of patients in transmasseteric approach group showed
reduction to the normal anatomical position versus 70% in the transparotid group but there was no statistically significant
difference between both groups. Comparable results showed between the two groups regarding the TMJ function with no
statistically significant difference.

Conclusion: The transmasseteric antroparotid approach showed to be a useful alternative to the transparotid approach in
treating condylar neck fractures with very good accessibility and low complication rate.
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INTRODUCTION regarding best exposure with least complications.* Several
factors affect the selection of the surgical approach for
Mandibular condylar fractures contribute with a successful condylar fracture management including the
percentage of 20-35% of all mandibular fractures!"2. fracture location, method of fixation, and the surgeon
Condylar fractures can be treated using either closed experiencel!4,
(conservative) or open (surgical) approach. For the
conservative approach (closed reduction) the mandible is Various classifications have been used to classify
immobilized using maxillomandibular fixation forl0 to 14 condylar fractures. Spiessl and Schroll et al. classify the
days, this eliminates the surgical intervention morbidity and condylar fracture to 6 types based on the level of fracture
the risk of facial nerve injury. However this approach can and the degree of displacement!®!. Loukota et al. proposed
result in malocclusion, asymmetry, facial height reduction, a simpler classification based on the facture level.
reduced mobility and chronic pain indicating the need of They classify condylar fracture into 3 types : condylar
open reduction and internal fixation in various situations!!. head (diacapitular); condylar neck; condylar basel*.
Several approaches have been used for condylar neck
To achieve a good reduction and adequate fixation of fracture including intraoral, preauricular, submandibular
the condylar fracture, enough surgical exposure should and retromandibular approaches. The selection of the
be made. Many extraoral surgical approaches have been appropriate surgical approach for condylar neck fracture
advocated however debate raised which is the ideal represents a controversytl.
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The retromandibular transparotid approach has been
used for years as the gold standard approach to manage the
condylar neck fractures. This approach depends mainly on
deep blunt dissection through the parotid gland to reach the
fracture line. However the high level of the neck fractures
and tissue transferred during dissection made its reduction
and fixation a challenging risky procedure. The distance
between the incision line and the fracture line necessitates
extreme upward stretching of the tissue to expose the
fracture line and the proximal part of the condyle to receive
the fixation screws, this stretching may cause stretching of
the main trunk of the facial nervel”). Also, this procedure
carries high morbidity for tissues passed in the surgical
field. Facial nerve branches injury, salivary fistulae,
sialocoele, and Frey’s syndrome are common complication
that may occur due to the blunt dissection through the
parotid gland®l.

With a better understanding of the facial nerve
course, modifications in the surgical approach appeared
to avoid the former complication and to facilitate access
and exposure. Transmasseteric anteroparotid approach
differs from the standard transparotid approach in that the
dissection remain superficial to the platysma and the SMAS
layer anterior to the parotid and the dissection done in the
masseteric muscle down to the bone. Thus, this approach
can represent an alternative for the standard transparotid
approach for condylar neck fracture®’.

In this study, we compared the incision and operation
time, condylar neck reduction, facial nerve affection and
the TMJ function (occlusion and mobility) and patient’s
satisfaction between the standard transparotid approach
versus the transmasseterric anteroparotid approach in
open reduction and internal fixation of the condylar neck
fractures.

PATIENTS AND METHODS

This was a randomized clinical trial conducted on 20
patients with condylar neck fractures indicating the need
of open reduction and internal fixation using miniplates
and screws. Patients were randomly divided into two equal
groups according to the surgical approach used to access
the fracture. The transparotid approach was used for the
control group, and the transmasseteric approach was used
for the study group. The study was performed at Oral and
Maxillofacial Surgery department, Faculty of Dentistry,
Cairo University. All operations were performed by the
same surgical team. The study followed the Declaration of
Helsinki on medical research.

Patients were enrolled in the study according to
the following criteria; adult patients with bilateral sub-
condylar fractures indicating the need for open reduction
and internal fixation of at least one side, or with unilateral
with occlusal discrepancies, shortening of the ramus,

condylar displacement, or TMJ dislocation. The fractured
fragment was single, and big enough for fixation. Neck
condyle fractures. Edentulous patients and patients
indicated for closed reduction were excluded. A brief
medical and dental history was taken followed by clinical
examination to assess occlusion, mouth opening, and facial
nerve function. Radiographic examination was done using
CT to assess the fracture level and angulation (Figure 1).

|
Fig. 1: Pre-operative coronal cuts showing the condylar
angulation

All patients were operated under general anesthesia
using nasotracheal tube. Maxillary mandibular fixation was
done to put the patient in ideal occlusion. For the control
group, the transparotid approach was used to access the
fracture. A retromandibular incision was done in which a
vertical incision was made through skin and subcutaneous
tissue, extending from just below the ear lobe towards
the mandibular angle parallel the posterior border of the
mandible (Figure 2).

Fig. 2: Retromandibular skin incision (platysma*)
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After undermining of the skin, the superficial
musculoaponeurotic system (SMAS) was exposed and
a vertical incision was made through the SMAS and the
parotid capsule into the parotid gland (Figure 3). Blunt
dissection of the parotid gland was done parallel to the
direction of the facial nerve branches and towards the
posterior border of the mandible. The pterygomandibular
sling was released. A periosteal elevator was used to strip
the masseter muscle from the ramus followed by further
dissection superiorly along the posterior border to expose
the condylar fracture (Figure 4).

Fig. 3: Incision in the platysma and the SMAS layer* to expose
the parotid capsule**

For the study group, the transmasseteric approach was
used to access the fracture. A retromandibular incision with
preauricular extension was made (Figure 5). The subdermal
fat plane was dissected superficial to the superficial
musculoaponeurotic layer to access the masseter adjacent
to the anteroinferior edge of the parotid gland (Figure 6).
The anterior parotid margin was identified and retracted
posteriorly, and the massetter was then identified and
incised (Figure 7) followed by postrolateral subperiosteal
dissection to expose the condylar fracture (Figure 8). In
both groups, the fracture was reduced and fixed with plates
and screws (Figure 9). Maximum mouth opening, TMJ
mobility and occlusion were checked. Then the wound
was closed in layers. Patients were advised to take a liquid
diet for 2 weeks postoperatively followed by a soft diet
for approximately 1 month. Jaw exercises were done at the
outpatient clinic and self-rehabilitation was encouraged.

Fig. S:
extension

Fig. 4: Fracture exposure and reduction

Fig. 6: Dissection superficial to the platysma and SMAS layers*
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Fig. 9: Plate fixation of condylar neck fracture

Total intra-operative time was measured for each
patient from the start of the incision till suturing.
Immediate postoperative CT scans were done to assess
proper reduction, and sutures were removed after 1 week.
All patients were recalled for postoperative assessment 1
week, 1 month, 3 months and 6 months. Facial nerve
affection was assessed immediately postoperative, and
after 6 months using House and Brackmann facial
nerve grading system (HBFNGS). It involves six point
scales ranging from I normal facial function to VI total
paralysis!'”. Maximum mouth opening was measured
after 1 month. Occlusion was assessed and categorized
into three grades: recovery to pre-injury occlusion with
intercuspation of teeth (grade I), mild malocclusion
requiring correction using non surgical mean as spot
grinding (grade II), and severe malocclusion requiring re-
operation (grade III)!"). Postoperative condylar angulation
(the angle between the long axis of the condylar head and
the long axis of the ramus) was measured on the coronal
CT scan and categorized into reduction to the normal
anatomical position, mild angulation that didn’t cause
TMIJ malfunction and sever angulation that cause TMJ
malfunction!”. Additional assessment was performed
using a Likert scale to measure the patient’s satisfaction
with the scar after 6 months. The scale ranging from 1
to 5 (1: very unsatisfied, 2: unsatisfied, 3: neutral, 4:
satisfied and 5: very satisfied)!"!.

STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS
(Statistical package for the social sciences- IBM® SPSS®
Statistics Version 20 for Windows, IBM Corp., Armonk,
NY, USA). Quantitative data will be represented as
mean =+ standard deviation. Qualitative data will be
represented as percentage and frequency. Mann-Whitney
U test will used to compare quantitative variables between
the two groups. Fisher's exact test will be used to compare
qualitative variables between the two groups. The results
were considered statistically significant if the p value was
less than 0.05.

RESULTS

This study was conducted on 20 patients with mean
age 37.4 £ 8.5. The main cause of the fracture was road
traffic accidents followed by interpersonal violence and
fall (55 %, 40 % and 5 % respectively). Ten patients (seven
male and three 3 female) underwent transparotid approach
and 10 patients (8 male, 2 female) received transmasseteric
approach for management of condylar fractures. The
mean age was 36.7 = 8.9 years for the transparotid group
and 38.1 + 8.5 years for the transmasseteric groups. There
were no statistically significant differences between the
two groups (P-value 0.68).
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The transparotid group showed shorter incision
time (15.5 = 2.5 minutes) compared to the transmasseteric
group (26.1 + 3.2 minutes) and there was statistically
significantdifferencebetweenthe 2 groups (P-value<0.001).
While the total intra-operative time was slightly longer for
the transparotid group (83.2 + 7.2 minutes) compared to
the transmasseteric group (77.7 + 5.8 minutes). But there
was no statistically significant difference between the 2
groups (P-value 0.123). All patients in the transmasseteric
group showed normal facial function (HBFNGS
grade I normal). While for the transparotid group, 3
patients (30 %) showed mild facial nerve paralysis
(HBFNGS grade II mild dysfunction) immediately
postoperative but the patient was totally recovered at
6months follow up visit. There were no statistically
significant differences between the two groups at both
immediately and after 6 months follow up periods
(P-value 0.21, 1 respectively). Reduction to the normal
anatomical position was achieved in 70 % of the transparotid
group, meanwhile 30 % showed mild angulation after
reduction that didn’t cause any TMJ malfunction. The
transmasseteric group showed 90% reduction to the
normal anatomical position and 10% mild angulation that
didn’t cause any TMJ malfunction (Figure 10).There were
no statistically significant differences between the two
groups (P-value 1).

Normal anatomical reduction Mild condylar angulation

Fig. 10: Postoperative coronal cuts showing the condylar
angulation

The mean maximal mouth opening was 37.3 +£1.9 mm
in transparotid approach group and 37.4 + 1.7 mm in the
transmasseteric approach group at postoperative 1 months
follow up visit. There were no statistically significant
differences between the two groups (P-value 0.68).
None of the patients suffered from major malocclusion
that necessitates any surgical intervention (grade III).
Transparotid group showed recovery to pre-injury
occlusion with intercuspation of teeth (grade I) in 9
patients (90%), and 1 patient showed grade II
maloclussion that was treated conservatively. While for

the transmasseteric group all patients recovered to pre-
injury occlusion with intercuspation of teeth (grade I).
There were no statistically significant differences between
the two groups (P-value 0.47) (Figure 11).

Preoperative occlusion

Postoperative occlusion

Fig. 11: Preoperative and postoperative occlusion

Patient satisfaction with the scar was acceptable in both
groups. For the transparotid group, 60 % of the patients
were satisfied (Likert scale 4), 30 % very satisfied (Likert
scale 5), 10 % neutral (Likert scale 3). The mean scale of all
patients was 4.2 + 0.6. For the transmasseteric group, 70 %
of the patients were satisfied (Likert scale 4), 20 % neutral
(Likert scale 3), 10 % very satisfied (Likert scale 5). The
mean scale of all patients was 3.9 + 0.6. The transparotid
group showed slightly higher patient satisfaction but there
was no statistically significant difference between the 2
groups (P-value 0.35).

DISCUSSION

Level of condylar fracture is known to be a critical point
in taking the decision of which is the most appropriate
surgical approach to be used for condylar reduction and
fixation. Loukota ef al. described a subclassification of
condylar fractures into diacapitular fractures, condylar neck
fractures and fractures of the condylar base. They classified
the fractures according their position in relation to line A,
line A is the perpendicular line through the sigmoid notch
to the tangent of the ramus. They described the condylar
neck fractures as the fractures in which more than half of
the fracture line in the lateral view runs above line A while
the condylar base fractures as fractures mostly located
below line A and runs behind the mandibular foramen and
the diacapitular fracture as a fracture through the head of
the condyle!®. The high level of condylar neck fractures
encounter many complications that should be considered
in choosing the route of dissection that we should follow
and the skin incision that we should do. The aim of this
study was to compare the transparotid approach versus the
transmasseteric anteroparotid approach in management
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of high condylar neck fractures regarding the incision
and operation time, condylar neck reduction, facial nerve
affection and the TMJ function (occlusion and mobility),
and patient’s satisfaction with the scar.

The transparotid approach was the most commonly
used approach for treating the condylar neck fractures
for years. This technique has advantages of direct insight
of the fracture field, easy technique that don’t require
special training or equipments and proper postoperative
TMIJ function as the articular disc and capsule could
be repositioned properly!'>!3l. However the two main
complications that appeared to be associated with this
technique are; first, the high incidence of transient facial
nerve injury which was estimated to range from 14-48%
in the literatures'*!®. Second, the salivary fistula and
sialocele occurrence due to dissection through the parotid
capsule and parotid gland substance which was estimated
to happen with a percentage of 7.3%- 10.7%![%!1.

Transmasseterric ~ anteroparotid  approach  was
introduces as an alternative technique used to eliminate
these two main complications. This approach benefits the
nerve free area anterior to the parotid gland and above the
masseter muscle. The dissection is carried superficial to the
parotid capsule till anterior to the gland then dissection is
done through the masseter until reaching the periosteum.
Avoidance of parotid structure dissection, high incidence
of buccal nerve anastomosis (which is the only branch
that may be encountered in the dissection area) 9 and less
traction force exerted upon the retracted tissue due to the
preauricular extension that facilitates better accessibility;
decreased the incidence of the facial nerve injury and
eliminated the formation of any salivary fistulas or
sialoceles*2!1,

This was observed in this study as the transparotid
approach group showed transient mild facial nerve injury
in 30% of cases and resolved after 6 months while none of
the patients in the transmasseteric anteroparotid approach
group showed any facial nerve injury. These results
are similar to a recent meta-analysis that showed higher
transient facial nerve injury in the transparotid approach
compared to transmasseteric approach',

In our study the transparotid approach showed
significantly shorter incision time compared to the
transmasseteric approach. This is attributed to the
preauricular extension and the anterior dissection
performed with the transmasseteric approach to expose
the masseter anterior to the parotid gland. However, the
overall operative time was comparable in both groups as
the transmasseteric approach significantly improves the
accessibility to the field, facilitating the fracture reduction
and fixation.

The transmasseteric approach showed slightly superior
results regarding the condylar angulation compared to the
transparotid approach. This could be referred to the more

accessibility gained though the perpendicular dissection
over the fracture line which allowed for precise anatomical
reduction in 3D than that gained through the oblique one
gained in transparotid approach.

Temporomandibular joint function was found to be
within the reference range in both groups, there was not
a significant difference between the two groups regarding
the maximum mouth opening or the occlusion. Several
studies have evidenced, comparing functional results
achieved through both the transparotid approach*'" and
the transmasseteric anteroparotid approach??!.The only
finding regarding the TMJ function was that one case in
the transparotid group showed grade II malocclusion. The
patient was treated conservatively and there weren’t any
obvious TMJ disorders during the follow up period.

The transmasseteric approach showed promising
results regarding facial nerve affection and accessibility
in condylar neck fractures. It can be considered as an
alternative for the transparotid approach especially with
high condylar neck fractures, subjected to further studies
with larger sample size.
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