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The facial nerve (FN) is the main anatomical structure
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Background: Preservation of the functional integrity of the facial nerve (FN) is a critical measure
of success in temporomandibular joint (TMJ) surgery. In spite of the development of a myriad
of surgical approaches to the TMJ, FN remains at risk. The deep subfascial approach provides
an additional layer of protection (the deep layer of the temporalis fascia and the superficial
temporal fat pad) to the temporal and zygomatic branches of the FN and thus, is the safest
method to avoid FN injury. Objectives: To assess FN injury following TMJ surgery using
deep subfascial approach and measuring it on House and Brackman facial nerve grading
system (HBFNGS). Materials and Methods: Twenty TMJs in 18 patients were operated for TMJ
ankylosis, using “the deep subfascial approach.” FN function was assessed postoperatively
at 24 h, 1 week, 1 month, 3 months, 6 months using HBFNGS. Statistical analysis was done
using SPSS 16.0. Results: Of 20 surgical sites 3 sites showed Grade Il (moderate) FN injury
and 17 sites showed Grade Il (mild) FN injury at 24 h. The condition improved with time with
full recovery of FN at all surgical sites at 6 months. Conclusion: The deep subfascial approach
has a distinct advantage over the conventional approaches when dissecting the temporal
region and is the safest method to avoid injury to FN.
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approach to the temporomandibular joint (TMY]). Injury to
its branches during TM] surgery is well documented.!"?
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Preservation of the functional integrity of the FN is a
critical measure of success in TM] surgery. Impairment
of EN function interferes with emotional expression,
causes functional deficits, and can create a cosmetic
deformity.®® Depending upon the type of approach used
for TM] surgery, FN paresis has been found in 1.5-32%
of patients, usually disappearing within 6 months."#!
The temporal branch is among the most vulnerable of
the FN branches.

In cases of FN dysfunction after TM] surgery, it is
necessary to assess the degree and type of nerve injury.
This will enable recovery to be evaluated thus allowing
the surgeon to determine the optimum management for
each case. In spite of the development of a myriad of
surgical approaches to the TMJ, FN remains at risk. The
deep subfascial approach provides an additional layer
of protection (the deep layer of the temporalis fascia
and the superficial temporal fat pad) to the temporal
and zygomatic branches of the FN and thus, is the
safest method to avoid FN injury.”! The present study
was conducted to assess FN injuries with House and
Brackmann facial nerve grading system (HBFNGS) in
patients of TM] ankylosis where surgery was performed
using deep subfascial approach.

The deep subfascial approach

Two preauricular dissection techniques are described
in literature to expose the TM]J, one is the suprafascial
approach described by Gosain et al.,l'” wherein the
dissection is superficial to the superficial temporal fascia.
The second is subfascial procedure proposed by Alkayat
and Bramley which involves dissection between
the 2 layers of the temporalis fascia. A modification
of subfascial approach, the deep subfascial approach
has been used by Rowe,!"? Toscano,™! and Hochberg
et al," wherein dissection is carried out in the plane
beneath both layers of the temporalis fascia. Later the
technique was used by Politi et al.,®! Kenkere et al.,!"
Candirli and Celik,"® Gokkulakrishnan et al.,'”! and this
same technique is being advocated by us. The difference
between the routine subfascial approach and the deep
subfascial approach is explained in Figures 1 and 2.1 In
comparison with the traditional subfascial way described
by Al-Kayat and Bramley,"'! present approach offers an
additional protective layer for the FN (the deep layer of
deep temporalis fascia and temporal fat pad). According
to Politi et al.®! the deep subfascial approach represents
the safest method for TM] surgery to avoid injury of
FNPA417 [Figures 1 and 2].

The House and Brackmann facial nerve grading system
HBFNGS, "2 a clinical method of evaluating FN injury is
quite comprehensive and includes important items such
as the appearance of the frontal, periorbital and peribuccal
musculature, both at rest and in motion [Table 1 and 2]. It

i

Figure 1: Dissection planes in subfascial region

Table 1: Clinical examination of facial nerve

Movement Nerve assessed

At rest [Figure 3al

Raising the eyebrow [Figure 3b]
Closing the eyes with minimal
and maximal effort

[Figures 3c and d]

Blowing the mouth [Figure 3e]

All the branches of facial nerve
Temporal branch of facial nerve
Zygomatic branch of facial nerve

Buccal branch of facial nerve

was introduced in 1983 for clinical use and was modified
by Brackmann in 1985. On the recommendation of the
Facial Nerve Disorders Committee it was formally
adopted as the universal standard for reporting FN
function by the American Academy of Otolaryngology
Head and Neck Surgery in 1984. It has inter-observer
reliability of 93% among the different evaluators.

This study was conducted in the Department of Oral
and Maxillofacial Surgery, SGT Dental College during
the time period of January 2012 to November 2013. This
study was approved by the ethical committee and all
participants signed an informed consent agreement.
A total of 18 patients were included. All patients were
treated for TMJ ankylosis (16 unilateral and 2 bilateral
making total of 20 surgical sites) as confirmed using
CBCT. Of 18 patients 17 were getting operated for
the first time and 1 patient was a case of re-ankylosis.
Of 20 surgical sites gap arthroplasty was performed
in 17 surgical sites, interpositional arthroplasty was
performed in 3 surgical sites using costochondral
grafting. The surgical approach used was deep subfascial
approach as described by Politi et al.’? The mean age of
the patients in the study was 22.80 years (6—45 years)
with male to female ratio of 1:8. The mean maximal
inter-incisal mouth opening in the preoperative period
was 9.67 mm (range 0-12 mm).
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Figure 2: Cinical appearance of dissection layers

Assessment of FN function was done pre- and
post-operatively at 24 h, 1 week, 1 month, 3 months, and
6 months using HBENGS. EN functions were assessed by
the same surgeon, observation was made at rest, forehead
wrinkling, raising the eyebrows, eye closure, and smiling.
The pre- and post-operative photographs were taken
by the same photographer using the same camera and
magnification. The patients were photographed facing
the camera in the following positions: At rest, raising
the eyebrows, closing the eyes with minimum effort and
with maximal efforts, blowing the mouth [Figure 3]. The
patients were assessed using HBFNGS and the data were
statistically analyzed using SPSS Inc. released 2007. SPSS
for windows, version 16.0 (SPSS Inc., Chicago).

Of 20 surgical sites, at 24 h, the 17 sites had Grade II
nerve injuries and 3 sites had Grade Il nerve injury. After
1 week, all the 17 surgical sites showing Grade Il injuries
shifted to Grade [, i.e., No injury. After 3 months, the
3 surgical sites, which had Grade IIl injuries converted to
Grade II. At 6 months, all 20 surgical sites had normal FN
function. Complete recovery at all surgical sites proves
the point that the deep subfascial approach is the safest
among the preauricular approaches as far as FN injury
is concerned [Table 3].

The 3 surgical sites having grade 3 injury at 24 h were
those where inter-positional arthroplasty was performed.
This shows that the frequency of FN injury is related to
the degree of difficulty involved in the surgery.

No sign of infection was observed in any patient in the
follow-up appointments. Presence of Frey’s syndrome
defined as “perspiration of skin around the preauricular
area while eating” was assessed on follow at 1 week,
1 month, 3 months, and 6 months postoperatively and
was not evident in any of the patients.

Table 2: House-Brackmann facial nerve grading system
Grading Description Characteristics

Normal function in all areas of the facial nerve
Clinical observation
Slight muscular weakness observed on
examination
There may be disordered movements
At rest, the face appears symmetrical and
with tones
Movements
Forehead
Moderate to good function
Eye
Complete closure with minimum Effort
Mouth
Slight asymmetry
Clinical observation
Clear difference between the two hemifaces
but not total asymmetry
Nonserious disordered movements may be
observed
Contracture of the facial muscles or spasm
in hemifaces
Movements
Forehead
Moderate mobility
Eye
Total closure with effort
Mouth
Weakness of the muscle at maximum effort
4 Moderately Clinical observation
severe Clear weakness and/or almost total asymmetry
At rest, normal symmetry and maintenance
of muscle tone
Movements
Forehead
No movement
Eye
Incomplete closure
Mouth
Asymmetry at maximum effort
Clinical observation
Hardly any mobility observed
Asymmetry at rest
Movements
Forehead
No movement
Eyes
Incomplete closure
Mouth
Hardly any mobility
6 Total palsy No movement in any part of the facial nerve

1 Normal
2 Mild
dysfunction

3 Moderate
dysfunction

5 Severe
dysfunction

Table 3: Results using House—-Brackman facial nerve grading
system
Grading 24 h
Grade |
Normal facial 0 17 17 17 20
nerve function
Grade Il
Mild facial nerve 17 0 0 3 0
dis-function
Grade Il
Moderate facial 3 3 3 (] [¢]
nerve dis-function
Total surgical sites 20 20 20 20 20
observed

1 week 1 month 3 months 6 months

In all the surgical sites, at 6 months follow-up, scar was
imperceptible and esthetically acceptable.
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Figure 3: Clinical Examination of facial nerve function. (a) At rest. (b) Raising
eyebrows. (c) Eye closure with minimum effort. (d) Eye closure with maximum
effort. () Blowing the mouth

Over the years, a number of surgical approaches to TM]
have been developed to attain the goal of successful
removal of ankylotic mass, treating TM] pathologies and
condylar fracture. The most commonly used, safe and
cosmetically acceptable surgical method is a preauricular
approach®#! which has been modified over the years
by various authors.

The anatomy of the temporal region has been described
by several authors, but the fascial layers are not always
named with the same terminology. In our study, when
we proceeded from skin toward the temporal muscle we
found three fascial layers within the temporal region:
The superficial temporalis fascia and the deep temporalis
fascia, which consists of a superficial layer and a deep
layer. This is in accordance with various studies where
identification of the fascial layers of temporal region are
described by Politi et al.,®! Kenkere et al.,'™ Candirli and
Celik, " Gokkulakrishnan et al.l'”}

With the performance of “deep subfascial approach”
we can minimize various complications associated with
routine preauricular techniques such as injury to the FN,
inadequate exposure of the joint, excessive hemorrhage,
paresthesia of the auriculotemporal nerve, and
auriculotemporal syndrome.? !>

In our study, 17 (85%) surgical sites out of 20 surgical
sites showed mild dysfunction of the temporal branches
of the FN at 24 h that recovered to normal at 1 week
follow-up. FN function did not deteriorated on further
follow-up at 1 month, 3 months, and 6 months. Moderate
dysfunction of the branches of the FN was seen in
3 (15%) surgical sites out of 20 surgical sites at 24 h
follow-up, 1 week, 1 month, at 3 months FN dysfunction

recovered to mild and at the 6" month FN dysfunction
recovered completely to the normal. Similar results
were obtained by Weinberg and Kryshtalskyj®! who
used preauricular approach and observed incidence
of FN injury in 9 patients (10.84%) in which temporal
and zygomatic branches were involved and normal FN
function returned in 9-14 weeks except in 1 patient who
showed a mild deficit in zygomatic branch recovered
at 20 weeks. Bansal et al.B% also reported incidence of
transient temporal nerve weakness in 46.67% joints
operated by the preauricular approach and 13.33% in the
postauricular approach, zygomatic nerve weakness was
observed in 26.67% cases in preauricular and 0% cases
of postauricular approaches. Vasconcelos et al.® used
preauricular approach and concluded the most frequent
complication was transient FN paralysis and it was
encountered in two patients (25%) out of 8 and recovered
in 3 months. do Egito Vasconcelos ef al."¥l also observed
FN injury in 12.5% patient by using preauricular
approach. Narayanan et al.*? observed the incidence of
FN injury by using retromandibular approach in one
patient (3%), which resolved within 2 weeks. Candirli
and Celik!"l used deep sub fascial approach and found
mild dysfunction of FN in 1 of the 18 patients, complete
resolution was seen even in this particular patient after
4 months. Gokkulakrishnan et al.l'? while using the deep
subfascial approach observed that 78.9% patients had
different grades of facial injury at 24 h, which gradually
improved and came to normal limits in 1-3 months
postoperatively. Politi ef al.’! and Kenkere ef al.['”
while using the deep subfascial approach observed no
permanent FN injury.

This high frequency of nerve injury in our study up to
1 week could have been either due to heavy retraction
causing mild to moderate compression or stretching
of nerve fibers resulting in neuropraxia. FN injury
may also be caused by inadvertent suture ligation of
FN branches. Thus care must be exercised particularly
during wound closure to prevent the injury and to avoid
taking deep blind bites with the suture needle. The use of
electrocautery in deep sites that are potentially close to
FN branches should be avoided. Crushing or clamping
tissue indiscriminately, particularly during episodes
of brisk bleeding should be avoided.!"**! Excessive
swelling and or hematoma formation may result in
transient FN injury and to prevent this surgical drains
should be placed and anti-inflammatory drugs should
be administered.

In our study, interpositional arthroplasty using
costochondral graft was done in 3 (15%) surgical
sites out of 20 surgical sites. We found all patients
presented with moderate dysfunction of the temporal
branch of the FN according to the HBENGS on the
follow-up at 24 h and recovered to mild at 3 months
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follow-up and normal at 6 months follow-up. This
in accordance with various studies!”*3 which show
that with interpositional arthroplasty and increased
duration of surgery, the chances of FN injury also
increases.

In our study, 1 (5%) patient out of 20 patients had a
preoperative diagnosis of recurrent ankylosis. This
patient presented mild dysfunction of the branches of
FN at 24 h and recovered to normal at 1 week follow-up.
FN function did not deteriorate on further follow-up
at 1 month, 3 months, and 6 months. The increased
incidence of FN injury in patients who have undergone
previous TM] surgery may be explained by the fact
that surgical scarring leads to fibrosis and distortion
of the fascial layers and increases the difficulty of
establishing precise tissue planes during the dissection.
Especially in secondary TM] surgery, the planes of
dissection can be obscured by scars. Weinberg and
Kryshtalskyj?’! observed that incidence of FN injury
by using preauricular approach was greater in patients
who had undergone previous TM] surgery (17.64%)
than in patients with previously unoperated joints (9%).
Nogueira et al.’* also used preauricular approach and
observed that 75% of the patients with dysfunction of
the FN had undergone at least one operation prior to the
study. As only one patient of reankylosis was operated
in our study so this sample size is not enough to come
to any conclusion.

Thus the FN injury was transient in all the cases. Majority
of patients recovered at 1 week follow-up and few
patients recovered at 6 months follow-up. Although the
study was done on smaller number of patients, further
longitudinal interventional studies with larger sample
size and long-term follow-up period are essential to
determine better results and statistics.

On the basis of our study, we conclude that the “deep
subfascial approach” to the TM] represents the safest
among the preauricular TMJ approaches to avoid injury
of FN. The plane of dissection is distinctly identifiable
and reliable, and the technique is simple to use with basic
knowledge of the anatomy of the temporal region. The
HBENGS is a reliable tool for evaluating the degree of
FN injury.
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