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ORIGINAL RESEARCH

Effects of Surgical Timing of Facial Nerve
Decompression for Patients With Severe Bell's Palsy

Pu Wang, MD; Yubin Xue, MD; Liming Gao, MD; Qiang Liu, MD; Wenyang Zhang, MD; Yin Xia, MD

ABSTRACT

Context o Bell’s palsy is a form of idiopathic, facial nerve
palsy. Initial treatment includes the use of oral
corticosteroids and/or antiviral agents, but facial paralysis
may persist. Some surgeons suggest that surgical
decompression of the facial nerve can be a beneficial, but
the optimal surgical approach, extent of nerve
decompression, and timing of surgery remain unclear.
Objective « This study intended to evaluate the efficacy of
delayed, facial nerve decompression for severe Bell’s palsy
(BP) and to explore the relationship of opportunity timing
for operations, with postoperative recovery for facial
nerve function.

Design o The research team performed a retrospective study.
Setting « The study took place at Beijing Tiantan Hospital
of Capital Medical University in Beijing, China.
Participants e Participants were 45 patients who had been
diagnosed with BP between 2015 and 2021 and who had
undergone facial nerve decompression using the
transmastoid approach, between 30 and 180 days after the
onset of BP. According to the operation’s timing, the
research team divided the participants into three groups,
consisting of participants who underwent surgery: (1) at
30-60-days after BP onset—19 participants, (2) at 61-90
days after BP onset—18 participants, and (3) at more than
90 days after BP onset—8 participants.
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Bell’s palsy is a form of idiopathic, facial nerve palsy that
usually manifests as sudden weakness of the muscles
responsible for facial expression on one side of the face.
Additional symptoms include hyperacusis, changes in taste,
abnormal facial sensations or pain, and epiphora.'?

Outcome Measures o The research team: (1) analyzed
participants’ demographic and preoperative and
postoperative clinical characteristics, (2) compared the
surgical outcomes with participants’ House-Brackmann
(HB) scales, and (3) analyzed the factors affecting the
recovery of facial nerve function using logistic regression.
Results « Decompression surgery was effective for 29
participants (64.4%), with similar rates for participants
who underwent surgery after 30-60 days (73.7%) and
61-90 days (77.8%), but the surgery’ success was
significantly higher for those groups than for participants
who underwent surgery after >90 days (12.5%), with
P=.008 and P =.003, respectively. Multivariate logistic
regression analysis showed that disease duration was the
only factor significantly associated with the effectiveness
of surgery (odds ratio=120.337; 95% confidence interval
2.997-4832.267, P=.011).

Conclusions « For patients with severe Bell’s palsy with
ineffective conservative treatment, surgery performed 30
to 90 days after the onset of paralysis can have therapeutic
benefits, whereas surgery performed after 3 months is
relatively ineffective. (Altern Ther Health Med.
2023;29(2):70-75)

The incidence of Bell's palsy is 20 to 40 per 100 000
persons per year and is highest in those aged 270 years. The
average age at onset is 40 years old, with men and women
being equally affected.** Although the exact cause of Bell’s
palsy isn't known, it may be related to autoimmune
inflammatory disorders, viral infections, ischemia, heredity,
and/or cold stimulation.’

Facial paralysis can have a significant negative impact on
an individual’s psychosocial well-being and interactions with
others in society. Its crucial to identify patients with this
condition and to optimize recovery of facial function. The
American Academy of Neurology’s evidence-based guidelines
have suggested the use of oral corticosteroids and/or antiviral
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agents to treat patients with Bell’s palsy to improve facial-
function recovery. ®'® Clinically, few patients are willing to
undergo surgery within 2 weeks of onset, and most aren't
willing to undergo surgery until conservative treatment fails
in one month.

Reich found that treatment with prednisolone and a
placebo, prednisolone and acyclovir, a placebo and a placebo,
or acyclovir and a placebo could effectively enhance recovery
within 3 months after disease onset, but the treatments were
less effective at later times.*

Yamagishi et al and Hato et al found that although
appropriate initial treatment can result in a complete cure in
approximately 75% to 94% of patients, facial paralysis may
persist in others.”® In addition, Yamagishi et al found that
patients with severe Bell’s palsy—a House-Brackmann (HB)
score of V-VI at one month—have a 60%-90% predicted risk
of nonrecovery at 12 months.’

Linder et al found that some patients with severe
paralysis had no progress in facial function and still remained
at HB grade V/VI even at two months after onset, even
though they had received steroid treatments at the acute
paretic phase.” Mantsopoulos et al and Takemoto et al found
that patients who receive ineffective treatment can suffer
sequelae with facial asymmetry, contracture, and synkinesis
of the mimic muscles.”!

Facial Nerve Decompression

Some surgeons suggest that surgical decompression of
the facial nerve can be a beneficial management option
because it can release the nerve’s entrapment in the facial
canal. However, the American Academy of Otolaryngology-
Head and Neck Surgery’s clinical guidelines committee on
Bell’s palsy couldn’t conclude that facial nerve decompression
is effective.

McAllister et al first reported using facial nerve
decompression for severe Bell's palsy in 1932; that operation
consisted of slitting the sheath in the descending segment of
the nerve.” Since then, areas of decompression have ranged
from the meatal fundus to the stylomastoid foramen.

Fisch et al's study found that the most likely site for
neural compression and a conduction block in Bell’s palsy
was at the entrance to the meatal foramen and the labyrinthine
segment.'* The participants in that study were patients who
were considered candidates for surgery if they had >90%
degeneration based on electroneuronography; had no
voluntary, electromyography, motor-unit potentials; and had
sought treatment within 14 days of symptom onset.”> Those
researchers, Vakharia and Vakharia, and Gantz et al all
performed middle, cranial fossa decompression of the
tympanic segments, geniculate ganglion, labyrinthine
segment, and meatal foramen. >'»'?

The main surgical approaches are the transmastoid and
the middle cranial fossa approaches. The middle cranial fossa
approaches exposes and decompresses the facial nerve’s
labyrinthine segment and geniculate ganglion, whereas the
transmastoid approach decompresses the facial nerve’s

vertical, pyramidal, and tympanic segments and its geniculate
ganglion.'"?

The transmastoid approach has shown good clinical
results and greater nerve recovery than the middle cranial
fossa approach,”?® with an effective facial nerve
decompression of 61.1%-75%.2** A systematic review and
meta-analysis reported in 2019 that the recovery of facial
nerve function was independent of the surgical approach
used, with no significant difference in treatment outcomes
whether surgeons used the transmastoid or the middle
cranial fossa approach for facial nerve decompression.*

Delayed Decompression

Bodenez et al indicate that its still debatable as to
whether delayed decompression can provide therapeutic
benefits to patients with severe paralysis who have been
treated with steroids.”* Gantz et al and May et al indicate that
its uncertain whether decompression beyond two or three
weeks after the onset of Bell’s palsy can improve functional
outcomes or whether those patients can achieve complete
recovery through decompression beyond 10 days.'"

Li compared the effectiveness of delayed surgery for
patients with severe Bell’s palsy using follow-up observation
of two groups—one between two and three months after
onset and the other at three months after onset." Those
researchers found that those patients didn't benefit from
delayed decompression surgery after two months from onset.

However, Hagino found swelling of the mastoid segment
and entrapment of the facial nerve in the patients during
surgery at 28-65 days after disease onset.”® These findings
suggest that inflammatory processes may persist for up to or
even beyond 90 days following the onset of Bell’s palsy,
followed by the process of fibrotic remodeling, which can
maintain intrinsic compression on the nerve. Berania et al
found that surgical decompression could relieve that
inflammatory process.” Schwaber et al confirmed the
existence of inflammatory edema at three months after onset
of the disease using gadolinium-enhanced MRL.*

Current Study

The optimal surgical approach, extent of nerve
decompression, and timing of surgery remain unclear. The
current study intended to evaluate the efficacy of delayed,
facial nerve decompression for severe Bell’s palsy (BP) and to
explore the relationship of opportunity timing for operations,
with postoperative recovery for facial nerve function.

METHODS
Participants

The research team performed a retrospective study. The
study took place at Beijing Tiantan Hospital of Capital
Medical University in Beijing, China. Potential participants
were patients who had been diagnosed with BP between 2015
and 2021 and who had undergone facial nerve decompression
using the transmastoid approach, between 30 and 180 days
after the onset of BP.
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Potential participants were
included in the study if they: (1)
continued to have severe facial
paralysis after 2-4 weeks of standard
conservative treatment—oral
corticosteroids, antiviral agents, and/
or acupuncture; (2) had BP defined as
House-Brackmann (HB) grade V or

Figure 1. Surgical Highlights. Figure 1A shows that the facial nerve’s mastoid
segment is located through the digastric ridge and short process of incus, the lateral
semicircular canal, and the posterior semicircular canal. Figure 1B shows the facial
recess opened to expose the incudostapedial joint; the exposure of the facial nerve’s
tympanic segment and geniculate ganglion requires the removal of the incus, the
posterior buttress, and the cog. Figure 1C shows that the exposure of the geniculate
ganglion after removal of the incus and the posterior buttress requires the removal of
the cog. Figure 1D shows the facial nerves exposure and decompression from the

VI prior to surgical intervention; (3)
showed degeneration of >85 % on
electroneuronography (ENoG) that
was performed between 7 and 14
days from the onset of their facial
weakness; (4) weren't satisfied with
their recovery of facial nerve function
and strongly desired surgery for facial
nerve decompression using the
transmastoid approach after a month
of conservative treatment.

Potential participants were
excluded from the study if they had
other autoimmune diseases or
hematologic disorders.

All participants signed informed
consent forms. The Review
Committee of Beijing Tiantan
Hospital (NO: QX2016-016-011)
approved the study’s protocols.

) v

geniculate ganglion to the stylomastoid foramen.

B/’»-»

ALC(1/76)

Procedures

Data collection. We recorded each participant’s
demographic and clinical data, including gender, age, affected
side, HB scoring, disease duration, presence of ear pain and/
or tinnitus at the onset of BP, hypertension, and diabetes.

Groups. According to the operations timing, the
research team initially divided the participants into three
groups, consisting of participants who underwent surgery:
(1) at 30-60 days after BP onset, (2) at 61-90 days after BP
onset, and (3) at more than 90 days after BP onset.

Facial nerve decompression using the transmastoid
approach. A single experienced surgeon performed all the
transmastoid decompression operations. A transmastoid
approach uses decompression of the intratemporal facial nerve
from the geniculate ganglion to the stylomastoid foramen.
Following a mastoidectomy of the intact canal wall through a
retroauricular incision, the surgeon: (1) exposes the facial
nerves mastoid segment; (2) locates the facial nerve at the
stylomastoid foramen through the digastric ridge; (3) locates
the facial nerve’s pyramidal segment through the short process
of the incus, the lateral semicircular canal, and the posterior
semicircular canal; (4) exposes the facial nerves vertical
segment between the stylomastoid foramen and the facial
nerves pyramidal segment (Figure 1A); (5) to obtain wide
access to the facial nerve’s geniculate ganglion and horizontal
segment, removes the attic lateral wall, the incus, and the head
of the malleus (Figures 1B and 1C); (6) removes the cog,

exposing the facial nerve’s geniculate ganglion and horizontal
segment (Figure 1D); (7) after exposing at least 50% of the
facial nerves surface, cuts the sheath from the geniculate
ganglion to the stylomastoid foramen; and (8) uses a titanic
ossicular replacement prosthesis to reconstruct the ossicular.

Figure 1A shows that the facial nerve’s mastoid segment
is located through the digastric ridge and short process of the
incus, the lateral semicircular canal, and the posterior
semicircular canal. Figure 1B shows the facial recess opened
to expose the incudostapedial joint; the exposure of the facial
nerve’s tympanic segment and geniculate ganglion requires
the removal of the incus, the posterior buttress, and the cog.
Figure 1C shows that the exposure of the geniculate ganglion
after removal of the incus and the posterior buttress requires
the removal of the cog. Figure 1D shows the facial nerve’s
exposure and decompression from the geniculate ganglion to
the stylomastoid foramen.

Outcome measures. The research team: (1) analyzed
participants’ demographicand preoperative and postoperative
clinical characteristics, (2) compared the surgical outcomes
with participants’ HB sclaes, and (3) analyzed the factors
affecting the recovery of facial nerve function using univariate
and multivariate logistic regression.

For evaluation of surgical outcomes, the research team
divided the participants into two groups: (1) those who
recovered facial nerve function to HB grade I-II, and (2)
those whose HB level postintervention was HB III or above.
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Table 1 Demographic and Clinical Characteristics of
Participants With Severe Bell’s Palsy

Postintervention
Baseline Recovery After Surgery
Total HB I-11 HB III or Above
n=45 n=29 n=16
Mean + SD | Mean + SD Mean + SD
n (%) n (%) n (%) P value
Age,y 46.2 +14.99 143.69 £ 15.79| 50.75 + 12.64 .060
Gender .878
Male 26 (57.78) | 17 (58.62) 9 (56.25)
Female 19 (42.22) 12 (41.38) 7 (43.75)
Affected Side .486
Left 25 (55.56) | 15 (51.72) 10 (62.50)
Right 20 (44.44) | 14 (48.28) 6 (37.50)
Ear Pain 1.000
Yes 7 (15.56) 5(17.24) 2 (12.50)
No 38 (84.44) | 24(82.76) 14 (87.50)
Tinnitus 292
Yes 10 (22.22) | 8(27.59) 2 (12.50)
No 35(77.78) | 21(72.41) 14 (87.50)
Hypertension 1.000
Yes 8(17.78) | 5(17.24) 3 (18.75)
No 37 (82.22) | 24 (82.76) 13 (81.25)
Diabetes .686
Yes 7 (15.56) 4 (13.79) 3 (18.75)
No 38 (84.44) | 25(86.21) 13 (81.25)
ENoG (Oculi) 091 +0.07 | 091 +0.07 0.90 + 0.07 .500
ENoG (Oris) 0.90 £ 0.06 | 0.92 +£0.07 0.90 + 0.06 .140
Disease Duration
<3 months 37 (82.22) | 28(96.55) 9 (56.25) .0022
>3 months 8 (17.78) 1 (3.45) 7 (43.75) <.050°

P < .05, indicating that the HB grade I-II group had
significantly greater improvement in facial nerve function
than the HB III or above group for both subgroups, those
who underwent surgery after symptom onset at <3 months
or those who underwent it at >3 months

The research team divided those two groups into two
subgroups, participants with a disease duration after BP
onset of < 3 month and those with duration of >3 months.
Preoperative and postoperatively, the research team also
measured: (1) participants’ hearing, and (2) performed
electroneuronography (ENoG) Oculi and Oris tests.
The research team also determined if any long-term
surgical complications had occurred.

Outcome Measures

Hearing. The research team assessed each participant’s
hearing at four frequencies—500, 1000, 2000 and 4000 Hz.
These are frequencies that medical practitioners often
measure clinically at 3 months after surgery and then
calculate pure tone averages (PTAs).' The team assessed the
final hearing result at the last clinic visit after surgery.

ENoG. Oculi and Oris to evaluate facial nerve function to
establish how badly nerves have been disrupted and
determine potentially necessary surgeries in the future.

House-Brackmann (HB) score. The research team
assessed each participant’s grade of facial palsy using the HB

test, for at least 12 months until the participant achieved full
recovery. The team defined the HB grades I and II as good
outcomes or complete recovery."”

Statistical Analyses

The research team performed all statistical analyses using
IBM SPSS Statistics 26.0 software (IBM, LA, USA). The team:
(1) tested the measurement data for normality, and
(2) expressed data conforming to normal distribution as
means + standard deviations (SDs) and data not conforming
to normal distribution as medians and interquartiles. For
comparison between groups, if the three groups of data met
the principle of homogeneity of normal variance, the team
used analysis of variance (ANOVA); otherwise, the team used
nonparametric statistical tests. The team compared the data
using Student’s ¢ tests, Fisher’s exact tests, or Chi-square tests,
as appropriate. The team also assessed the relationships of
demographic and clinical factors with the recovery of facial
nerve function using logistic regression analyses. A P<.05 was
considered to be statistically significant.

RESULTS
Participants

The study included and analyzed the data of 45 patients
with Bell’s palsy (Table 1), including 26 men (57.78%) and 19
women (42.22%). Their mean age at diagnosis was 46.2 *
14.99 years. All patients had unilateral facial paralysis, 25 on
the left side (55.56%) and 20 on the right side (44.44%).
Seven patients reported ear pain (15.56%), and 10 reported
tinnitus at the onset of symptoms (22.22%). Before surgery,
eight patients had hypertension (17.78%), and seven had
diabetes mellitus (15.56%).

Postoperative Facial Nerve Recovery

Of the 45 participants, 29 recovered facial nerve function
to HB grade I-II (64.4%). No significant differences existed in
gender; age; affected side; or preoperative rates of ear pain,
tinnitus, hypertension, and diabetes between the 29
participants who recovered and the 16 who didn't.

The mean ENoG (Oculi) results in the participants who
recovered and those who didn't were 0.91 + 0.07 and 0.90 +
0.07, respectively, with no significant difference between the
groups. Additionally, the mean ENoG (Oris) results in the
two groups were 0.92 £ 0.02 and 0.90 + 0.02, respectively,
again with no significant difference.

The HB grade I-II group had significantly greater
improvement in facial nerve function than the HB IIT or
above group, for both subgroups, those who underwent
surgery after symptom onset at <3 months (P=.002) or those
who underwent it at >3 months (P<.05).

Other Postoperative Results

Before surgery, 40 participants had normal hearing, with
an average hearing of 18 dB, and 5 had mild, sensory, neural
hearing loss, with an average hearing of 36 dB (data not
shown). After surgery, 21 participants had normal hearing,
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with an average hearing of 23 dB; 19 had mild
hearing loss, with an average hearing of 38 dB;
and 5 had severe hearing loss, with an average
hearing of 56 dB (data not shown).

Twenty patients had tinnitus after surgery
(data not shown). None of those patients had
postoperative complications, such as dizziness,
tympanic membrane perforation, middle ear
infection, or cerebrospinal fluid leakage (data
not shown).

Disease Duration

The disease duration at baseline prior to
surgery ranged from 30 to 180 days. Of the 45
participants, 19 (42.2%), 18 (40.0%), and 8
(17.8%) underwent surgery at 30 to 60 days, 61
to 90 days, or >90 days, respectively, after onset
of symptoms.

Univariate Analysis of Risk Factors

Figure 2 shows the univariate logistic
regression analysis for the association of disease
duration with facial nerve recovery rate after
surgery. Of the 29 participants who recovered
facial nerve function, 14 with a disease duration
of 30 to 60 days (73.7%), 14 with a disease
duration of 61 to 90 days (77.8%), and one with
a disease duration of >90 days (12.5%), showed
postoperative clinical improvement to HB II or
better at the last follow-up visit (data not
shown). Compared with the participant with
facial nerve recovery who underwent surgery
after >90 days, participants who underwent
surgery after 30 to 60 days (P=.008) and after
61 to 90 days (P=.003) had significantly greater
improvement in facial nerve function, although
the rates didn’t differ significantly between
those two groups (P=1.000).

Multivariate Analysis of Risk Factors

Table 2 shows the multivariate logistic
regression analysis of the factors affecting the
recovery of facial nerve function after surgery.
Of those factors, including gender, age, side,
disease duration, ear pain, tinnitus,

Figure 2. The Association of Disease Duration With Facial Nerve Recovery
Rate After Surgery, Using Univariate Logistic Regression Analysis

P =.008"
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P < .05, indicating that participants with facial nerve recovery who
underwent surgery after 30 to 60 days (1-2 months) and after 61 to 90 days
(2-3 months) had significantly greater improvement in facial nerve
function than the one participant who had facial nerve recovery and
underwent surgery after >90 days (<3 months)

Table 2. Multivariate Logistic Regression Analysis of the Factors Affecting
the Recovery of Facial Nerve Function After Surgery

95% CI for EXP(B)
B SE Wald | df | P value| Exp(B) | Lower | Upper
Gender -1.014 1.04 0951 | 1 .330 0.363 0.047 2.785
Age -0.044 | 0.032 1.9 1 .168 0.957 | 0.899 1.019
Side -0.678 | 0.935 | 0.526 | 1 468 0.508 | 0.081 3.172
Disease duration 4.79 1.884 | 6.464 | 1 .011* ]120.337 | 2.997 | 4832.267
Ear pain 0.343 1.447 | 0.056 | 1 .813 1.409 0.083 24.033
Tinnitus -1.047 1.155 | 0.821 | 1 .365 0.351 0.036 3.377
Hypertension -0.083 | 1.168 | 0.005 | 1 943 0.92 0.093 9.077
Diabetes 1.061 1.258 | 0712 | 1 399 2.891 0.246 33.995
ENoG (Oculi) 1.096 1.235 ] 0.788 | 1 375 2.993 0.266 33.698
ENoG (Oris) -2.053 1.47 1951 | 1 162 0.128 0.007 2.289
Constant 0.138 | 2.666 | 0.003 | 1 959 1.148

P =.011, indicating that the facial nerve recovery rate was significantly
better for participants who underwent surgery at <3 months after symptom
onset than for those who underwent it at >3 months

hypertension, diabetes, and ENoG (Oculi) and ENoG (Oris),
only disease duration prior to surgery had a statistically
significant effect on the recovery postoperatively from facial
paralysis (odds ratio = 120.337, 95% confidence interval
2.997-4832.267, P=.011).

DISCUSSION

The study compared the outcomes of delayed surgery
using the physician-based HB sclae. Participants who
underwent surgery within 90 days had significantly greater
improvement in facial nerve function with patients who

underwent surgery after >90 days. The disease duration prior
to surgery might be the only risk factor affecting postoperative
recovery from facial paralysis.

Because a systematic review and meta-analysis reported
that the recovery of facial nerve function was independent of
the surgical approach used,® we recommend transmastoid
decompression of the facial nerve for patients with severe
Bell’s palsy.

The present study found that the rate of effective facial
nerve decompression was 64.4% (29/45), which was similar
to findings in other studies (61.1%-75%).***
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Factors influencing the efficacy of facial nerve
decompression in patients with Bell’s palsy, could include
gender, age, side, disease duration, ear pain, tinnitus,
hypertension, diabetes, and ENoG (Oculi and Oris). The
present study showed that disease duration was the only
factor that influenced postoperative recovery from facial
paralysis as assessed by logistic regression analysis, which
was consistent one study previous results.*

The current study had some limitations. A larger sample
size is required for validation. In addition, the outcome
measures for the recovery of delayed facial nerve
decompression in patients with severe BP was few and
simple; more relevant scales should be considered to evaluate
the results.

CONCLUSIONS

For patients with severe Bell's palsy with ineffective
conservative treatment, surgery performed 30 to 90 days
after the onset of paralysis can have therapeutic benefits,
whereas surgery performed after 3 months was relatively
ineffective.
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