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ABSTRACT

Background: One of the most reported complications of parotidectomy or other parotid surgery
is facial nerve palsy. Steroids as glucocorticoid have been known to help preserve nerve damage. But
there is lack of evidence that shows the use of steroids to help nerve recovery. Purpose: To find the
advantage of steroid intervention, to prevent or to help accelerate recovery rate in facial nerve palsy side
effect in parotidectomy patients. Case report: A 30-year-old male with pleomorphic adenoma of the
parotid gland who had undergone superficial parotidectomy. Patient reported facial asymmetry following
the procedure. Clinical question: Can steroid be used as preventive treatment for facial nerve palsy in
parotidectomy? Method: This evidence-based case report used the PICO method for literature search
in Ovid and PubMed. After selecting the articles using inclusion and exclusion criteria, the articles were
appraised using the Center of Evidence Based Medicine (CEBM) Oxford appraisal tools. Result: Two
articles were included for analysis and both showed no correlation between steroid administration and
recovery rate. In contrary, one study showed that placebo-treated groups had a faster facial nerve function
recovery rate than steroid-treated patients. Conclusion: Steroid administration following parotidectomy
would not help accelerate the facial nerve function recovery rate. Prevention of facial nerve palsy in
parotidectomy was preferred as treatment.
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ABSTRAK

Latar belakang: Paralisis nervus fasialis merupakan salah satu komplikasi yang sering ditemukan
pada operasi parotidektomi atau tindakan kelenjar parotid lainnya. Steroid memiliki kemampuan untuk
mengurangi kerusakan saraf, namun kemampuan steroid dalam pemulihan kerusakan saraf masih
belum jelas terbukti. Tujuan: Mengetahui manfaat pemberian steroid untuk mencegah terjadinya,
atau mempercepat pemulihan paresis nervus fasialis pasca parotidektomi. Laporan kasus: Laki-laki
30 tahun dengan adenoma pleomorfik kelenjar parotis yang telah menjalani parotidektomi superfisial.
Pasien melaporkan ketidaksimetrisan wajah pasca tindakan. Pertanyaan Klinis: Apakah steroid dapat
diberikan sebagai pengobatan preventif untuk paresis nervus fasialis pada parotidektomi? Metode:
Laporan kasus berbasis bukti ini menggunakan metode PICO pada dua pranala (Ovid dan PubMed),
yang kemudian ditelaah kritis menggunakan Center of Evidence Based Medicine (CEBM) Oxford
appraisal tools. Hasil: Pada 2 artikel yang bisa dianalisis, tidak terdapat korelasi pemberian steroid
dengan kecepatan penyembuhan. Bahkan, ada satu penelitian yang melaporkan bahwa kelompok yang
mendapat plasebo menunjukkan perbaikan fungsi nervus fasialis yang lebih cepat daripada kelompok
yang diberi steroid. Kesimpulan: Pemberian steroid pada pasien pasca tindakan parotidektomi tidak
terbukti mempercepat proses pemulihan kerusakan saraf. Pencegahan terhadap kerusakan nervus
fasialis merupakan terapi yang diutamakan.

Kata kunci: paralisis nervus fasialis, parotidektomi, steroid
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INTRODUCTION

Parotid gland is the largest salivary gland
located within the retromandibular fossa.
This gland is divided into two lobes, the
superficial lobe and deep lobe, by the facial
nerve and the posterior facial vein. The facial
nerve is essential for the motor function of
the facial muscles, among others creating
facial expressions. The facial nerve is divided
into two different branches: the cervicofacial
branches that supply the muscles of the
mouth and neck region, and the temporofacial
branches that supply the muscles of the
forehead and the eye. The facial nerve,
however, does not provide innervation into
the parotid gland.*

Pleomorphic adenoma is the most
common benign salivary tumors, with 85%
of cases are of the parotid gland origin,
followed by the salivary glands (10%)
and submandibular glands (5%). Most
benign parotid tumor, including pleomorphic
adenoma, arises from the superficial lobe, and
therefore can be removed through a procedure
called the superficial parotidectomy. This
procedure removes all glands that are located
superficial to the facial nerve.?

Facial nerve palsy is one of the most
reported side effects following parotidectomy.
According to previous studies, the incidence
of transient facial nerve palsy and permanent
facial nerve palsy was approximately 12-40%
and 0-9%, respectively. This complication
was more commonly found in patients
undergoing total parotidectomy compared
to superficial parotidectomy.® Facial nerve
identification when performing parotidectomy
is crucial to prevent facial nerve injury. Two
types of approach in identifying the facial
nerve are through anterograde dissection
and retrograde dissection of the facial nerve,

with the anterograde approach being the
preferred method. In anterograde approach,
the main trunk is identified first, followed by
the bifurcation and the facial nerve branches.
Retrograde approach is the method of choice for
revision parotidectomy, where the peripheral
branches were identified first, and then traced
back to the main trunk. Several anatomical
landmarks are used to help identify the facial
nerve trunk, such as the stylomastoid foramen,
tympanomastoid suture, posterior belly of
digastric, tragal pointer, mastoid process, as
well as the posterior auricular artery.*

Following an injury, a series of
neuroinflammatory reactions take place
resulting in neural degeneration. Wallerian
degeneration is a term used to describe the
process in which axons and Schwann cells
disintegrate and are slowly replaced by the
regenerating axons. According to existing
studies, Wallerian degeneration takes about
72 hours for it to complete, resulting in a
non-stimulable nerve.® Facial nerve palsy is
categorized into transient (lasting for less than
6 months) and permanent (lasting more than
6 months), with the former being the more
common.® Nerve injury is classified according
to the degree of injury. According to Seddon
classification, first-degree injury, known as
neuropraxia is commonly caused by blunt
trauma that results in temporary conduction
block, damaging the myelin sheath but not the
axons. Second-degree injury or axonotmesis is
the damage of the axon and its myelin sheath
with an intact epineurium and no loss of the
surrounding connective tissue, usually due to
compression lesions. Third-degree injury or
neurotmesis is a complete transection of the
nerve, whose etiology is iatrogenic. Mechanism
of injury is said to be due to iatrogenic neuronal
stretching, thermal injury, and other forms of
nerve injury. The known risk factors of facial
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nerve palsy are the surgical subsite, tumor
size, revision surgery, patients’ age, and
patients’ history of diabetes mellitus.’

Steroid has long been used in attempt to
obtain complete recovery of facial nerve palsy
in Bells’ palsy through several mechanisms:
1) reducing neural edema and perineural
inflammation, 2) protecting the neural cells
from peroxidation, 3) preventing the death
of motor neurons, 4) reducing the rate of
anterograde degeneration, and 5) promoting
neural recovery.® A high-dose oral steroids
of 50-60 mg daily, given for 10 days, are
recommended to reduce inflammation and
edema of the facial nerve. It has been found
that the maximum benefit and better chance
of complete recovery could be achieved when
the steroids are commenced within 72 hours
after the onset of symptoms.® In cases where
the mechanism of facial nerve paralysis
is likely due to complete transection, it is
crucial to locate the site of injury and repair
the nerve through a surgical measure called
neuroraphy. Such as the administration of
medical therapy, the exploration to locate
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nerve damage should be done within 72 hours
since the onset of symptoms to ensure that the
Wallerian degeneration has not been completed
yet.

The purpose of this case report was to
find the benefit of steroid intervention in
parotidectomy patients, to prevent or to help
accelerate the recovery rate in facial nerve
palsy cases.

CASE REPORT

A 30-year-old male presented to the clinic
with a chief complaint of a painless mass on the
right neck for 4 years. One year previously, he
was diagnosed with lung tuberculosis, and the
possibility of tuberculous lymphadenitis had
to be eliminated. On physical examination, a
hard, immobile tumor of approximately 2x2
cm was palpated between the right mandibular
angle and right sternocleidomastoideus muscle.
A fine needle aspiration (FNA) biopsy was
performed, and the patient was diagnosed with
pleomorphic adenoma.
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The patient was planned for a superficial
parotidectomy. A modified Blair skin incision
was made at the tragus, down underneath
the earlobe and extended back towards the
ears. The facial nerve was identified in an
antegrade manner, starting from the main
trunk, followed by the branches. After
identifying the facial nerves, the tumor was
carefully removed. Intraoperative facial nerve
monitoring was not carried out in this case.

o

Figure 2. Intraoperative fi

Following the surgery, facial asymmetry
was observed. On further examination, there
was a lack of movement on motion of the
forehead and the eyebrows on the right side.
The House-Brackmann’s score was 4. The
patient was unable to completely shut the
right eye. Smiling deviation was noted due
to a decreased right muscle activity compared
to the left. There were no complaints of
paresthesia, dry eyes, or excessive facial or
gustatory sweating (Frey’s syndrome).
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Figure 3. Facial asymmetry after the surgery

The patient was given a 10-day oral
steroid regimen with prednisone. The initial
dose was 50 mg per day for the first five
days, followed by 30 mg per day for the next
three days, and 10 mg per day for the last two
days. The patient also underwent intensive
physiotherapy sessions for 12 days consisting
of laser therapy, faradic electro-stimulation,
and facial massage. Physiotherapy sessions
were continued once a week, for the next
three months. The patient achieved complete
recovery after four months.
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CLINICAL QUESTION

“Can steroids be used as a preventive
treatment for facial nerve palsy in
parotidectomy?”

METHOD

The PICO used parotid tumor patient
that underwent parotidectomy (population),
steroid (intervention), placebo/not using
steroid (comparison), and facial nerve palsy
(outcome). The literature was searched in
PubMed and Ovid. In each of these database,
Boolean terms was used using the key terms
“parotid neoplasm”, “surgical procedure”,
“parotidectomy”, “glucocorticoid”, and
“facial nerve paralysis”, including the
synonym and Medical Subjects Heading
(MeSH) terms.

The inclusion criteria were: 1) articles
written in English or Indonesian, 2) systematic
review, meta-analysis, randomized controlled
trial, 3) parotid tumor patients that already
undergone parotidectomy, 4) experiencing
facial nerve palsy, and 5) subjects were given
glucocorticoid for post-operative therapy. The
exclusion criteria were: 1) articles which were
not available in full text, and 2) literature
reviews.

100

| %
Figure 4. After recovery

RESULT

Both articles had the same conclusion that
steroids (prednisolone and dexamethasone)
were ineffective to prevent facial nerve palsy or
help speed up recovery. In the study of Roh JL
et al.19, patients who underwent prednisolone
treatment almost had the same recovery rate
as placebo-treated patients (p>0.1). It took
six months for both groups to achieve full
recovery from facial nerve palsy. While Lee
KJ et al.1* study also showed the same results,
giving high-dose or low-dose dexamethasone
to patients with facial nerve palsy would not
speed up the recovery process (p= 0.239).
High-dose dexamethasone also showed
giving no advantages than the low-dose. On
the contrary, in this study, the placebo-treated
group showed a faster recovery rate than
dexamethasone-treated group. Median time
to full recovery facial nerve function was 60
days in the placebo-treated group and 150
days in the dexamethasone-treated group.

In our case, FNA biopsy was performed
and the result was pleomorphic adenoma,
and superficial parotiedectomy was executed.

DISCUSSION

Among all the salivary gland tumors,
parotid tumor contributed to almost 80%
of the cases, followed by the tumor of
the submandibular glands and sublingual
glands.>? It has been long recognized that
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most tumors that arise in the parotid gland
are benign. Among these, pleomorphic
adenoma and Warthin tumor are the most
frequently occurring benign neoplasms in the
parotid gland. Typically, these two conditions
can be easily identified through cytology,
making Fine Needle Aspiration (FNA) a
valuable diagnostic technique for assessing
parotid nodules. Nevertheless, it has been
reported that FNA examinations can yield
false-negative results in up to 20% of cases.
Frozen section is more commonly used in
cases Where the results of FNAC (Fine Needle
Aspiration Cytology) indicate non-diagnostic
or intermediate tumors, or when the clinical
condition raises suspicion of malignancy.**2

In this case, fine needle aspiration
biopsy was performed and the result was
pleomorphic adenoma. As mentioned above
in the introduction, the preferred surgical
approach for pleomorphic adenoma is
superficial parotidectomy.

The exact etiology of facial nerve palsy
following parotidectomy in cases where
the facial nerve is anatomically intact is
still poorly understood. However, it was
proposed that neural stretching or elongation,
heat injury as the result of electrocautery
use, and tissue hypoxia be the mechanism
of injury.® Unless there is an evidence of
complete neural transection, facial nerve
palsy following superficial parotidectomy
is classified as a first-degree injury, which
explains the complete reversibility nature
of the event. Several risk factors of post
superficial parotidectomy facial nerve injury
are old age, malignancy, tumor size, revision
surgery and longer operating time.4

In superficial parotidectomy, the facial
nerve is preserved by identifying the facial
nerve before tumor dissection. In the present
case, identification of the facial nerve was
made in an antegrade manner, where the main
trunk of the facial nerve is identified first,
followed by the branches.® Aishikumar et
al.}* (2018) reported no significant difference

between antegrade versus retrograde
approaches in the incidence of transient
facial palsy (TNP). However, the retrograde
approach is a more efficient and less time-
consuming procedure. This is similar to a
meta-analysis study conducted by Mashrah
et al.® (2018), which analyzed 10 controlled
randomized studies and 6 retrospective
studies, and reported that there is no evidence
demonstrating a significant advantage of
one approach over another. Unlike the study
by Khazaeni et al.*® (2022), which reported
that retrograde dissection resulted in higher
intraoperative bleeding and longer hospital
stays, the differences, although statistically
significant, are not clinically important.
Therefore, the experience and knowledge
of surgeons regarding the two approaches
are of utmost importance.™ Previous study
mentioned that long operating time might be
a risk factor for transient facial nerve palsy,
which may explain the occurrence of transient
FNP in this case, as an antegrade approach
may result in a longer operating time.’

The patient in the present case, received
a 10-day regimen of prednisone that was
tapered accordingly. However, recent
evidence suggested that steroid therapy
following parotidectomy facial nerve palsy
did not result in an improved chance of full
recovery or faster recovery time in both
transient and permanent facial nerve palsy
(FNP).1"18 The reason was that the postulated
etiology of FNP following parotidectomy
was due to neural stretching and not neural
edema, which is the pathophysiology of
FNP in Bell’s Palsy.!® Varadharajan et al.'®
(2015), conducted a systematic review that
analyzed two randomized controlled trials.
The study results revealed that there was no
significant difference in the outcome of FNP
after parotidectomy when comparing the
administration of corticosteroids versus no
treatment. It was noted that most cases of FNP
following parotidectomy were temporary.
Factors like tumor size and malignancy
prior to surgery, as well as the extent of the
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parotidectomy and the condition of the facial
nerve at the conclusion of the operation,
were identified as significant determinants in
predicting the prognosis of FNP in case it did
occur. Similar results were reported in studies
conducted by Lee et al.'* and Talati et al.*°

It was noted that electrical stimulation
therapy with correct electrode placement on
the areas of the targeted muscles in Bell’s
palsy patient yielded a favorable outcome.*
Another mode of therapy used in this case
was laser therapy. Laser therapy had been
studied to help nerve regeneration, similar
to electrical stimulation. Even though
laser therapy had a different mechanism to
electrical stimulation, there was no significant
difference between laser therapy and electrical
stimulation in improving facial symmetry
and function in patients with acute Bell’s
palsy.?° A randomized control trial on patients
with Bell’s palsy reported that adding a laser
therapy regimen was more effective in the
clinical recovery of FNP than facial massage
and facial exercises alone, and that high-
intensity laser therapy was superior to low-
level laser therapy.’

Several preoperative and intraoperative
measures could be taken to prevent the
incidence of transient facial palsy following
superficial parotidectomy especially in cases
like this, where the patient was at low risk of
neural complications. A preoperative magnetic
resonance imaging (MRI) or computerized
tomography (CT) scan might be necessary to
visualize the tumor and its relationship with
the facial nerve. Medical imaging plays a
vital role in assessing salivary gland tumors.
Conventional computerized tomography
(CT) is used to evaluate tumor extent, bony
infiltration, and lymphadenopathy however,
it has limitations due to dental artefacts and
poor soft-tissue resolution, potentially leading
to underestimation of lesions. For a more
comprehensive evaluation of tumors in the
deep parotid lobe, sublingual glands, and
minor salivary glands, MRI is recommended.
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MRI provides detailed information about
tumor extent, soft tissue invasion, nerve
involvement, and demonstrates higher
sensitivity and specificity in detecting
perineural spread. In this case, a perioperative
MRI was done to assess the nature of the
tumor, as well as mapping the tumor.?

Few studies had highlighted the
importance of intraoperative facial nerve
monitoring in mapping the trunk and branches
of the facial nerve, and evaluating neural
function throughout the procedure. Covering
the identified nerves with gauze can also
help to minimize direct contact with dry
air. Other measures involve using more
advanced tools such as surgical magnification,
diathermy scissors, ultrasound scalpel, and
water-jet-dissection.® Significant efficacy
of intraoperative facial nerve monitoring
was reported by Savvas et al.?? (2016), who
evaluated patients undergoing superficial
parotidectomy. At the initial follow-up after
surgery, 85.4% of the 123 patients who had
undergone monitored surgery, exhibited
regular facial nerve function. In contrast,
among the control group consisting of 99
patients, only 53.5% showed normal facial
nerve function. This was similar to a meta-
analysis that included 546 patients, by Sood
et al.?® (2015), that showed a statistically
significantly lower prevalence of transient
deterioration of facial nerve function in
monitored patients (22.5% vs. 34.9%;
p=0.001). But there was a difference with the
study conducted by Grosheva et al.?* (2009),
which reported no statistically significant
difference (p=0.2) between the groups of
patients who underwent surgery, with and
without monitoring in terms of the prevalence
of facial nerve paresis.

To summarize, transient nerve palsy
is one of the most common complications
following parotidectomy, even in a low-risk
individual. Neural stretching or elongation, the
proposed etiology of neural palsy in this case,
might be prevented by accurately identifying
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the facial nerve preoperatively, using MRI/CT
or intraoperatively through neural monitoring.
Medical rehabilitation involving laser therapy
and electrical stimulation therapy alongside
facial muscle exercises immediately after
the event, could help achieve faster and
complete recovery, but no evidence that
support the using of steroids could help
achieve faster recovery. Therefore, it could
be concluded that steroids administration in
post-parotidectomy patients might not boost
faster facial nerve palsy recovery rate.
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