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We compared the therapeutic efficacy of facial nerve decompression (FND) and conservative treatment in patients with
Bell’s palsy through a systematic review and meta-analysis. Primary database search was performed in PubMed, Medline,
and Embase. After screening, 13 studies were assessed for their eligibility. Among them, seven studies employing either the
House-Brackmann grading system (HBGS) or May’s classification (modified HBGS) were selected for quantitative and
qualitative analysis. Based on May’s classification, the degree of recovery was classified into complete (HBGS I), fair (HBGS
[I-110), or failed (HBGS IV-VI) recovery. The outcomes were assessed between 6 and 12 months after surgery. The estimat-
ed pooled odds ratio (OR) and 95% confidence interval (CI) were calculated using random effects model. Cohorts were
comprised of patients who underwent FND (n=202, 53.0%) and conservative treatments (n=179, 47.0%). In pooled anal-
ysis, the rate of complete recovery was significantly higher in the FND group than in the control group (OR, 2.06; 95% CI,
1.22 to 3.48; P=0.007) showing neither heterogeneity nor publication bias. Meanwhile, the rates of fair recovery (OR, 0.71;
95% CI, 0.42 to 1.21; P=0.208) and failed recovery (OR, 0.60; 95% CI, 0.22 to 1.67; P=0.327) in the FND group were
similar to that in the control group. In subgroup analyses, there was no significant difference in the OR according to the op-
eration timing and surgical approach. FND can be a possible treatment option for patients with complete Bell’s palsy, espe-
cially for complete recovery, which provide insights on decision-making and outcome prediction. However, FND should be

determined carefully given the risk of small study effects and possible complications.
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INTRODUCTION

Facial nerve palsy (FNP) is typically a paresis or paralysis of the
unilateral facial muscles. Idiopathic FNP, also known as Bell’s
palsy, accounts for approximately 75% of acute FNP cases [1].
Although most patients with Bell’s palsy recover from the func-
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tional nerve dysfunction following the initial insult [2], 30% of
complete facial palsy patients exhibited an incomplete recovery
that was closely linked to aesthetic, psychologic, and social
problems [3]. In addition, complete facial palsy detected during
early evaluation is known to be associated with poor prognosis
[4]. Therefore, understanding of nature prognosis and timely in-
tervention are vital to achieving optimal therapeutic outcomes,
especially in the complete type of Bell’s palsy.

High-dose systemic corticosteroid administration is the key to
the initial treatment of Bell’s palsy [5]. Antiviral agents may be
implicated in combination with steroids to restore the facial
nerve function, even though evidence on the effectiveness of
combination therapy is still controversial [6]. Nonetheless, previ-
ous a large cohort study demonstrated some extent of patients
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showed incomplete recovery or no recovery at all, despite com-
bination therapy with prednisolone and valganciclovir [7]. In
cases involving severe nerve degeneration within 14 days after
the onset of complete facial palsy, facial nerve decompression
(FND) can be considered as a possible surgical option to restore
facial function [3]. The outcome of treatment with FND has
been shown to be variable and depends on the timing of the
treatment, approach of surgery, or other accompanying factors
of FNP [8,9].

A previous Cochrane review on early surgical interventions
for Bell’s palsy reported that there was an insufficient evidence
to demonstrate that FND was beneficial [10]. However, the
aforementioned Cochrane review was based only on two stud-
ies which involved FND using a transmastoid approach. Since
the publication of this Cochrane review, studies aiming to com-
pare FND and medical treatment have emerged. Nonetheless, a
recent meta-analysis showed that FND does not lead to signifi-
cant improvement in facial nerve function compared to medical
treatment based on the House-Brackmann grading system
(HBGS) [11]. However, the results were limited by a significant
higher heterogeneity across the studies (I?=89.72). Moreover,
the bias related to small-study effects, such as publication bias,
was not thoroughly addressed in that study. Thus, the therapeu-
tic role of FND in the treatment of complete Bell’s palsy needs
to be re-established.

We, herein, aimed to compare therapeutic efficacy between
FND and conservative treatments in patients with complete
Bell’s palsy through a systematic review and meta-analysis. Ad-
ditionally, we performed subgroup analyses according to the
timing of treatment and approach of surgery with meticulous in-
terpretations of bias.

MATERIALS AND METHODS

This systematic review was conducted using the Preferred Re-
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= In patients with complete Bell’s palsy, facial nerve decompres-
sion (FND) leads to a higher complete recovery rate compared
to conservative treatment.

= There was no significant difference in the odds ratio for fair
and failed recovery.

= In subgroup analyses according to operation timing and surgi-
cal approach, no significant difference of facial function recov-
ery was found.

= FND can be a possible treatment option for patients with com-
plete Bell’s palsy, especially for complete recovery.

= FND should be determined carefully when considering the
risk of bias and possible complications.

Lee SY et al. Facial Nerve Decompression in Bell's Palsy 349

porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklists. A PRISMA flow diagram was used to de-
scribe the flow of information during various phases of the sys-
tematic review [12]. This study utilized quantitative methods to
examine the reasons for variation in treatment outcomes.

Search strategy

Two of the authors (SYL and YHK) independently searched
PubMed, Medline, and Embase databases. Available studies in
the databases from their inception to June 30, 2018 were sea-
rched. We employed the following search syntax, adapted to
each database as appropriate: #1 (Bell’s palsy) OR (Bell palsy)
OR (idiopathic facial paralysis) OR (idiopathic facial palsy) OR
(facial paralysis) OR (facial palsy) AND #2 (decompression) OR
(facial nerve decompression) OR (facial decompression) OR
(transmastoid decompression) OR (middle fossa decompres-
sion).

Selection of studies

Two authors (SYL and YHK) reviewed all retrieved articles by
screening the titles and abstracts. Full texts of eligible articles
were subsequently evaluated to determine whether they met
the inclusion criteria. Only studies which involved the following
were included in the analysis: (1) participants who presented
with idiopathic facial palsy (Bell’s palsy); (2) direct comparison
of recovery of facial nerve function between FND and conserva-
tive treatments; and (3) the measurements of outcomes using
HBGS or modified HBGS (May’s classification). Indeed, FND in
the included studies was performed in patients with persistent
facial palsy following medical treatment, except for the one
study. Brown [13] designed a double-blind study to test the fa-
cial nerve function; thereby, 41 cases received only steroid ther-
apy while 41 cases underwent FND without preceding medical
treatment. The medical treatment includes the steroid and/or
antiviral therapy, regardless of different treatment regimen in
perspectives of dose and duration. The conservative treatment
refers to cases of the medical administration as the same proto-
col of FND group followed by observation. The following publi-
cations were excluded: (1) publications which involved patients
diagnosed with herpes zoster, who had facial palsy with trau-
matic etiology or recurrent facial palsy; (2) review articles and
case reports; and (3) publications with inaccessible original arti-
cles (e.g., only abstracts were available) and/or with incomplete
data; and (4) duplicate publications.

Data extraction

Two authors independently extracted data; any discrepancies
were resolved by consensus between the two authors. For the
meta-analysis, the following information was obtained: author,
year of publication, study design, number of participants, inclu-
sion criteria, surgical approach, treatment outcomes, evaluation
period, and complications.
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Outcomes criteria

We mainly focused on the degree of improvement in facial nerve
function after FND compared to conservative treatment. Based
on May’s evaluation method (modified HB grading), the degree
of facial nerve function was classified into complete recovery
(grade HB 1), fair recovery (grade HB II, III), and failed recovery
(grades HB IV, V, and VI) (Supplementary Table 1). The treatment
outcomes between 6 months and 1 year after treatment were
evaluated in this study. There were insufficient studies to enable
any statistical analysis of continuous data, such as changes in
electroneurography and electromyography scores. Furthermore,
subgroup analyses according to surgical approach and operation
timing were assessed among available studies. Specifically, oper-
ation timing was classified into early (<14 days) and delayed
(=14 days) interventions. Additionally, we analyzed the compli-
cations after FND, when available.

Data synthesis and measurement of treatment outcomes

In this study, the estimated pooled odds ratios (ORs) and 95%
confidence intervals (Cls) were calculated using the random ef-
fects model. Selection of random effects was determined based
on a conceptual understanding of the presence of population ef-
fects within enrolled studies, rather than using the statistical re-
sults of homogeneity tests. Analysis of pooled proportions was
performed; cases with missing or incomplete information were
excluded. For dichotomous outcome data (May’s classification),
the pooled ORs and their 95% Cls were calculated. For continu-
ous outcome data (HBGS), the standardized mean differences
(SMDs) with 95% CIs were measured. All analyses were per-
formed using the R software package ver. 3.3.2 (R Foundation
for Statistical Computing, Vienna, Austria).

Assessment of heterogeneity and interpretation
We calculated the I? statistic to evaluate rates of heterogeneity
across the studies. If an I* value of >50% and a P-value of

Comparison of therapeutic effects between facial nerve decompression and conservative treatment
for idiopathic facial nerve palsy (Bell's palsy)
(inception date: Aug 21, 2018)

2,803 Records identified through database searching
(PubMed, Medline, Embase)

|| Identification |

'vil Records after title duplicates removed

2,034 Title & abstracts screened

Screening

2,021 Studies excluded after screening

- Review article

- Non-English language

- No relation of facial nerve decompression
- Recurrent or traumatic facial palsy

Eligibility

13 Full-text journals assessed for eligibility

6 Studies excluded, with reasons

- 5 Absence of facial nerve evaluation using
HBGS or May’s classification
- 1 Duplicated cohort

y

Included

7 Studies included in
quantitative and qualitative analysis
(based on May’s classification)

5 Studies included in
quantitative and qualitative analysis
(based on HBGS)

Fig. 1. Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram outlining the study design. HBGS, House-

Brackmann grading system.



<0.10 were identified, we classified the heterogeneity of the ef-
fect size as substantial. For post-hoc analyses, either the trim-
and-fill method or sensitivity analysis was used to verify the in-
tegrity of the quantitative analysis results. Moreover, publication
bias was evaluated with a funnel plot if more than three studies
were included.

Table 1. Characteristics of excluded studies (ordered by study year)
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RESULTS

Characteristics of studies included in the meta-analysis

The inclusion of studies was determined using a flow diagram
(Fig. 1). After identification and screening, 13 studies were as-
sessed for eligibility. As indicated in Table 1, six studies were ex-
cluded because they used evaluation methods that were differ-
ent from the HBGS or May’s classification (n=5) [9,14-17] and

Study

Reason for exclusion

Aoyagi et al. (1988) [14]
classification.

Fisch et al. (1981) [9]
be changed to may's classification.

Adour et al. (1978) [15]

Outcome measures: the degree of facial nerve palsy recovery is evaluated by ENoG and cannot be changed to May's
Outcome measures: the degree of facial nerve palsy recovery is also evaluated by nerve degeneration as ENoG and cannot

Outcome measures: the degree of facial nerve palsy recovery was evaluated by a unique method of FPRP and FPRI. There

was no change can be evaluated in may's classification.

Mcneill (1974) [17]
to may's classification was impossible.

Mechelse et al. (1971) [16]

Outcome measures: the degree of facial nerve paralysis was divided into acceptable and unacceptable; thereby, conversion

Outcome measures: the degree of facial nerve palsy recovery was assessed by classifying the frontalis muscle, orbicularis

oculi muscle orbicularis oris muscle from 0 to 5 in six stages, so that it could not be replaced with may's classification.

May et al. (1981) [18]

Subjects: the presumed duplicate cohort, with subsequent studies published by the same author.

ENoG, electroneurography; FPRP, facial paralysis recovery profile; FPRI, facial paralysis recovery index.

Table 2. Demographics and clinical characteristics of enrolled studies

Study/country Study design Age (yr, range) NZ@LE’:D cﬁﬁfrg{s Surgical indication Eé?;%?:;n Treatment outcome
Lietal (2016)/ Quasi-RCT 21-62 (median, 41.3) 25 13 HBGS V or VI CMAP May's Recovery of
China [19] degeneration >95% classification  facial function,
(based on EMG) (modified postoperative
HBGS) complications
Kimetal. (2016)/ Retrospective FND: 18-76 (mean+SD, 12 22 Degeneration >90% HBGS Recovery of facial
Korea [8] 48.5%17.4); control: 18-74 (based on ENoG) function, hearing
(meanxSD, 50.4+16.1) No voluntery EMG threshold
Yanagihara etal.  Retrospective FND: 16-71 (mean+SD, 58 43 HBGS V or VI CMAP HBGS Recovery of
(2001)/Japan 34.6+14.6); control: 16-84 degengeration >95% facial function
[20] (mean+SD, 55.1+17.9) (based on EMG) Postoperative,
complications
Gantz et al. Prospective ~ FND: 9-58 (mean, 32); 34 36 Degeneration >90% HBGS Recovery of facial
(1999)/USA, control: 23-66 (mean, 47) (based on ENoG) function
multicenter [21] No voluntary EMG within
2 weeks
Gantz et al. Prospective ~ FND: 20-57 (mean, 41); 7 11 Degeneration >90% HBGS Recovery of
(1999)/USA, control: 23-66 (mean, 47) (based on ENoG) facial function,
lowa [21] No voluntary EMG within postoperative
2 weeks complications
May et al. (1985)/ Prospective ~ NA 25 13 Complete paralysis HBGS Recovery of facial
USA [22] (and) degeneration function
>90% (based on
EMG)
Brown (1982)/ Quasi-RCT NA 41 41 Complete paralysis May’s Recovery of
Canada [13] Unfavorable prognosis classification  facial function,
for complete recovery?  (modified postoperative
HBGS) complications

FND, facial nerve decompression; RCT, randomized controlled trial; HBGS, House-Brackmann grading system; CMAP, compounding muscle action po-
tential; EMG, electromyography; SD, standard deviation; ENoG, electroneurography; NA, not available.
@Facial nerve function test showed function of less than 25% on the affected side.
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Table 3. Comparison of treatment outcomes between FND and conservative treatment

FND Control
Studyfoountry Approach Surgical  Assessment Recovery of Recovery of Recovery of Recovery of Side effect
timing  timing (M0)  facial function  facial function facial function facial function (FND)
HBGS May’s classification HBGS May’s classification
Lietal (2016)/  Transmastoid >2mo 12 NA (Total=25) NA (Total=13) SNHL: 4/25,
China [19] approach (delayed) Complete: 2, Complete: 1, tinnitus:
fair: 14, fail: 9 fair: 6, fail: 6 3/25
Kim et al. (2016)/ Transmastoid 42 day 6(SD, 2.5) (Total=12) (Total=12) (Total=22) (Total=22) Deterioration
Korea [8] approach (21-70, [:3,1: 6, Ill: 3, Complete: 3, [:5,11:9, lll: 4, Complete: 5, of hearing
delayed) IV=VI: 0 fair: 9, fail: 0 IV: 3, V: 1 fair: 13, fail: 4 threshold
(a mean of
9.7 dB)
Yanagiharaetal. Transmastoid >14 day 12 (Total=58) (Total=58) (Total=43) (Total=43) Transient
(2001)/ approach (delayed) I: 26, 1I: 15, Complete: 26, [:10, 1: 16, 1ll: ~ Complete: 10, CHL
Japan [20] N:17,IV-VI: 0 fair: 32, fail: 0 11, IV-V. 6 fair, 27, fail: 6
Gantz et al. MFA <14 day 7 (Total=34) (Total=34) (Total=36) (Total=36) NA
(1999)/USA, (early) [: 14, 11: 17, 1lI: Complete: 14, [:5,11:10,1I: 19,  Complete: 5,
multicenter [21] 2,IV. 1,V-VI: 0 fair: 19, fail: 1 IV: 2, V-VI: 0 fair: 29, fail: 2
Gantz et al. MFA >14 day 7 (Total=7) (Total=7) (Total=11) (Total=11) CHL: 1/26,
(1999)/USA, (delayed) [0, 11:2,11: 5, Complete: 0, [:0,11:4,11:7, Complete: 0, CSF
lowa [21] IV-VI: 0 fair: 7, fail: 0 IV-VI: 0 fair: 11, fail: 0 leakage:
1/26
May et al. (1985)/ Transmastoid <14 day >6 (Total=25) (Total=25) (Total=13) (Total=13) NA
USA [22] approach (early) l:0, 1: 5, Complete: 0, 1, 1:2, 1:9,  Complete: 1,
l:11,1V: 9 fair: 16, fail: 9 IV: 1 fair: 11, fail: 1
Brown (1982)/ Transmastoid <14 day 6-12 (Total=41) (Total=41) Deafness:
Canada [13] approach (early) Complete: 25, Complete: 20, 6/41,
fair: 10, fail: 6 fair: 12, fail: 9 persistent
giddiness:
2/A1

FND, facial nerve decompression; HBGS, House-Brackmann grading system; NA, not available; SNHL, sensorineural hearing loss; SD, standard devia-
tion; CHL, conductive hearing loss; MFA, middle fossa approach; CSF, cerebrospinal fluid.

one study was further excluded, including presumed duplicate
cohort, with subsequent studies published by the same author
[18]. Ultimately, seven studies were selected for quantitative and
qualitative analysis [8,13,19-22].

As shown in Table 2, seven studies were included in the meta-
analysis: two quasi-randomized controlled trials (RCTs), three
prospective and two retrospective case-controlled studies. A total
of 381 patients were involved in the meta-analysis; 202 (53.0%)
underwent FND while 179 (47.0%) underwent conservative
treatment (steroid and/or antiviral therapy). The selected studies
were conducted between 1982 and 2017.The diagnostic criteria
of FND and control group are identical. In detail, all patients en-
rolled in the meta-analysis were compatible with complete palsy
(HBGSV and VI based on HBGS) and/or severe degeneration of
facial nerve function (degeneration ratio >90% based on elec-
trodiagnostic testing). The surgical approaches for FND were the
transmastoid approach (n=5) and middle fossa approach (n=2).
Additionally, according to the operation timing, early and de-
layed intervention group were four and three, respectively.

The recovery of facial nerve function
Table 3 compares the outcomes of each study according to treat-

ment approach (FND vs. conservative treatment). All studies
contained data on the degree of recovery of facial nerve function.
In a pooled analysis (Fig. 2A), based on May’s classification, the
complete recovery of facial function was significantly higher in
the FND group than in the conservative group (OR, 2.06; 95%
CI, 1.22 to 3.48; P=0.007). Neither heterogeneity nor publica-
tion bias was found in studies which reported complete recovery
(Fig. 2B). Moreover, sensitivity analysis revealed similar ORs, re-
gardless of a strategy by omitting each study (Fig. 2C).

Meanwhile, the rate of fair recovery (OR, 0.71; 95% CI, 0.42
to 1.21; P=0.208) in the FND group was similar to that in the
conservative group (Fig. 3A). For failed recovery, no difference
in ORs was observed between the two groups (OR, 0.60; 95%
CI, 0.22 to 1.67; P=0.327) (Fig. 3B). There was no substantial
heterogeneity in studies which reported fair and failed recovery.
Moreover, publication bias did not show a noticeable asymme-
try on the funnel plot.

Five of eight studies reported the recovery of facial nerve
function after using the HBGS. In the pooled analysis (Fig. 4A),
HB scores were improved more in the FND group than in the
conservative group (SMD, -0.30; 95% CI, -0.82 to 0.22; P=
0.26), but this improvement did not reach statistical significance.
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Experimental Control Odds Ratio

Study Events Total Events Total OR 95%-Cl Weight
Lietal 2 25 1 13 _ 1.04 [0.09;12.71]  4.4%
Kim et al 3 12 5 22 —_— 1.13 [0.22; 5.86] 9.9%
Yanagihara et al 26 58 10 43 _— 268 [1.12; 6.44] 32.1%
Gantz et al (multicenter) 14 34 5 36 —— 4.34 [1.35;13.92] 19.0%
Gantz et al (lowa) 0 7 0 11 : 0.0%
May et al 0 25 1 13 - § 0.16 [0.01; 4.31]  2.6%
Brown et al 25 41 20 41 - 1.64 [0.68; 3.94] 32.1%

Random effects model 202 179 - 2.06 [1.22; 3.48] 100.0%
Heterogeneity: /2 =5% t* =0.0243 p =0.38 I T I |
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0.835
]

%
f L ! T T T T
0.25 0.5 1 2 4
Observed Outcome e
Odds Ratio
Study OR 95%-Cl

Omitting Li et al
Omitting Kim et al
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Fig. 2. Comparison of the rate of complete recovery. (A) Forest plot com

1 2 (C]

paring the rate of complete recovery between facial nerve decompres-

sion (experimental) and conservative treatment (control) using the odds ratio (OR) and 95% confidence interval (Cl). Events represent the

number of cases with complete recovery based on May’s classification.
Sensitivity analysis.

Specifically, a substantial amount of heterogeneity (*=72.6%
and P=0.005) and publication bias was found (Fig. 4B). After
adjustment, the trim-and-fill method revealed that the SMD for
improvements in HB scores was —0.64 (95% CI, -1.20 to -0.08;
P=0.025), indicating significant small-study effects which com-

(B) Symmetry based on funnel plot suggesting no publication bias. (C)

promised the analysis using HBGS.

Subgroup analysis: operation timing
All studies were subjected to subgroup analysis according to the
operation timing. Regarding complete recovery, the early inter
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Experimental Control Odds Ratio
Study Events Total Events Total OR 95%-C1  Weight
Lietal 14 25 6 13 —_— 1.48 [0.39;5.71] 129%
Kim et al 9 12 13 22 ——1—+#%——— 2.08 [044;9.87] 10.0%
Yanagihara et al 32 58 27 43 — 0.73 [0.33;1.63] 28.3%
Gantz et al (multicenter) 19 34 29 36 —-,_.— 0.31 [0.11;0.89] 18.8%
Gantz et al (lowa) 7 7 11 11 : 0.0%
May et al 16 25 1 13 f 032 [0.06;1.79] 85%
Brown et al 10 41 12 41 —8— 0.78 [0.29;2.08] 21.5%
Random effects model 202 179 = 0.71 [0.42;1.21] 100.0%
Heterogeneity: /2 =20% ¢* =0.0845 p =0.29 I I I
0.1 05 1 2 10 (A)
Experimental Control Odds Ratio

Study Events Total Events Total OR 95%-Cl Weight

Lietal 9 25 6 13 —o—— 0.66 [0.17; 2.56] 25.0%

Kim et al 0o 12 4 22 @ — 0.16 [0.01; 3.33] 9.2%

Yanagihara et al 0 58 6 43 — m - 0.05 [0.00; 0.90] 9.7%

Gantz et al (multicenter) 1 34 2 36 — 0.52 [0.04; 5.96] 12.6%

Gantz et al (lowa) 0 7 0 11 : 0.0%

May et al 9 25 1 13 I 6.75 [0.75;60.76] 14.6%

Brown et al 6 41 9 41 — 0.61 [0.20; 1.90] 28.9%

Random effects model 202 179 — 0.60 [0.22; 1.67] 100.0%

Heterogeneity: /2 =39% ) e =0.6001 p =0.14 [ T | | 1
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Fig. 8. Comparison of the rate of fair and failed recovery. Forest plots comparing the rate of (A) fair recovery and (B) failed recovery between
facial nerve decompression (experimental) and conservative treatment (control) using the odds ratio (OR) and 95% confidence interval (95%

Cl). Events were based on May's classification.

Adjusted Funnel Plot
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Kim et al 12 200074 22 236114 —«—— -0.34 [-1.05; 0.36] 18.7% &
Yanagihara et al 58 184085 43 2.300.99 — -0.50 [-0.90;-0.10] 24.6% 5 °
Gantzetal (multicenter) 34 171 0.71 36 250 0.81 —H— 102 [152,-052]  227% EaE
Gantz et al (lowa) 7 271048 11 264050 — 0.14 [-0.81; 1.08] 14.7% £ o
May et al %5 275073 13 231085 P 053 [0.15; 1.21] 19.2% a 4
Random effects model 136 125 i -0.30 [-0.82; 0.22] 100%
Heterogeneity: -squared=72.6%, fau-squared=0.2439, p=0.0056 | § - 5
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Observed Outcome

Fig. 4. Comparison of the House-Brackmann grading scores. (A) Forest plot comparing the House-Brackmann grading scores between facial
nerve decompression (experimental) and conservative treatment (control) based on the standardized mean difference (SMD). (B) Adjusted
publication bias after applying the trim-and-fill method. SD, standard deviation; CI, confidence interval.

vention group (OR, 2.07; 95% CI, 0.99 to 4.34) appeared to
have a higher OR than the delayed intervention group (OR,
1.90; 95% CI, 0.60 to 6.07), but there was no statistical signifi-
cance (P=0.901). This tendency was also observed in the early
intervention group with regards to fair and failed recovery. Col-
lectively, based on May’s classification, there was no significant
difference in ORs between the FND and conservative groups,
according to operation timing (Fig. 5). For subgroup analysis of
the surgical approach, based on May’s classification, the degree
of recovery of facial nerve function was similar regardless of the

surgical approach (Fig. 6).

Postoperative complications

Data regarding postoperative complications were available in
five studies (Table 3). Specifically, hearing loss was evident
among patients who underwent FND via transmastoid ap-
proach. This hearing loss ranged from transient conductive hear-
ing loss (CHL) to deafness. Among the five studies, the inci-
dence of hearing loss was 12.0% (11/91). In patients who un-
derwent FND via the middle fossa approach, CHL and cerebro-
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Fig. 5. Subgroup analyses according to operation timing. Forest plot comparing the recovery of facial nerve function according to the opera-
tion timing (early intervention: <14 days after onset vs. delayed intervention: >14 days after onset). (A) Complete recovery. (B) Fair recovery.
(C) Failed recovery. OR, odds ratio; Cl, confidence interval.
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Fig. 6. Subgroup analyses according to surgical approach. Forest plot comparing the recovery of facial nerve function according to the surgi-
cal approach (transmastoid approach vs. middle fossa approach). (A) Complete recovery. (B) Fair recovery. (C) Failed recovery. OR, odds ra-
tio; Cl, confidence interval.



spinal fluid leakage were observed. Due to the lack of informa-
tion on complications in studies involving conventional treat-
ment, statistical analysis was not possible.

Quality assessment and publication bias

We assessed the risk of bias in quasi-RCTs based on the Co-
chrane Collaboration tool (Supplementary Table 2). Additionally,
we used the Newcastle-Ottawa Scale criteria to examine the in-
ternal validity of prospective and retrospective studies (Supple-
mentary Table 3).

DISCUSSION

We compared the therapeutic efficacy of FND with conservative
treatment through a systematic review and meta-analysis based
on seven eligible studies. To the best of our knowledge, our
quantitative analyses were based on the largest number of stud-
ies, providing meticulous interpretations of integrity regarding
potential bias. Interestingly, FND significantly enhanced the rate
of complete recovery compared to conventional treatment. Al-
though different prognostic perspectives on surgical approach
and operation timing have been suggested, our subgroup analy-
ses did not show significant differences.

Bell’s palsy, the most common cause of acute FNP, is consid-
ered idiopathic [23]. Although various mechanisms, including
viral infections, vascular ischemia, and immune-mediated pro-
cesses, have been suggested to contribute to Bell’s palsy [24,25],
the exact pathophysiology of Bell’s palsy has not yet been clearly
elucidated. In anatomical perspectives, the diameter of the me-
atal segment of the facial nerve is small (approximately 0.68 mm)
at the point where it enters the fallopian canal and is susceptible
to inflammation and edema [26]. Thus, the edematous swelling
of the fallopian canal which underlies Bell’s palsy decreases the
room for expansion in a rigid bony canal [27], potentially lead-
ing to severe nerve damage and even necrosis and fibrosis. More
than 90% nerve degeneration within 14 days after the onset of
Bell’s palsy is correlated with poor prognosis [28], indicating the
need for FND. Opening the bony canal and subsequently releas-
ing the pressure on the nerve sheath causes decompression of
the nerve fibers, which can improve the circulation and minimize
damage to distal nerve fibers [29,30]. Thus, FND prevents con-
tinuous nerve degeneration and restores facial nerve function.

However, the therapeutic role of FND in complete Bell’s palsy
remains unclear. Although evidence on the therapeutic efficacy
of FND in improving facial nerve function has increased since
the Cochrane review, a recent meta-analysis reported no differ-
ence in HBGS between surgical and medical treatment. The
study was limited by a significant higher of heterogeneity. More-
over, our current study revealed that the meta-analysis using
HBGS was biased as documented by the trim-and-fill method.
Based on this, we adopted the May’s classification, namely a

Lee SY et al. Facial Nerve Decompression in Bell's Palsy 357

modified HBGS, to enhance the statistical power and integrity.
As shown in Figs. 2 and 3, Neither heterogeneity nor publica-
tion bias was found. In other words, the May’s classification in
this study provides a more reliable interpretation of meta-analy-
sis than HBGS. However, in prognosis perspective to distinguish
subtle changes, there seems to be no difference between two
evaluation methods when considering the May’s classification is
based upon HBGS. Our results indicate that FND is closely as-
sociated with complete recovery (HBGS I). This information
could be clinically significant considering that 10% of patients
with complete palsy only partially recover despite combination
therapy with prednisolone and valganciclovir [7].

Several studies reported improved outcomes following early
intervention (within 2 weeks after onset) compared to delayed
intervention (more than 2 weeks after onset) [21]. A recent me-
ta-analysis demonstrated that middle fossa decompression with-
in 14 days of symptom onset improved the HBGS compared to
medical management [11]. Early intervention has been shown
to ameliorate the risk of ischemia in the fallopian canal, which is
correlated with prognosis [13]. Given that Wallerian degenera-
tion originates from long-standing compression of the facial
nerve in the fallopian canal [31], delayed intervention is likely
to be associated with poor prognosis. Nonetheless, evidence on
benefits of delayed decompression surgery which occurs within
90 days after onset has increased for patients who cannot afford
early surgery [32]. Also, our results indicated that the therapeu-
tic efficacy of FND became more slightly evident if those with
complete Bell’s palsy underwent FND less than 14 days from
the onset of symptoms, but with no statistical significance. Col-
lectively, early intervention may lead to better outcomes, but
the window of the exact operation timing to rescue the benefit
from FND remains controversies.

In light of the presumed anatomical etiology of Bell’s palsy,
the middle cranial fossa approach which can be used to identify
and decompress the proximal labyrinthine segment of the facial
nerve may be feasible compared to the transmastoid approach
[11,21]. Indeed, a previous study which employed the transmas-
toid approach showed no significant benefit of this approach to
complete facial palsy [13], suggesting that the meatal foramen
may be key to the pathogenesis of Bell’s palsy. However, we did
not find any difference in treatment outcomes based on surgical
approach. This may be attributed to the inclusion of recent stud-
ies which showed that using the transmastoid approach resulted
in either complete or fair recovery in most cases. Additionally, it
remains unknown whether the surgical approach is an indepen-
dent prognostic factor when considering clinical factors such as
age, comorbidities, and initial status of facial nerve function
[33,34]. Therefore, a surgical approach may not be an indepen-
dent determinant of the prognosis after adjusting for possible
confounders.

By comparing the therapeutic efficacy of FND with conserva-
tive treatment in in patients with complete Bell’s palsy following
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medical treatment, our results provide insights on appropriate
determination of treatment strategy and timely intervention to
restore the facial nerve function. Nevertheless, there are some
limitations that should be addressed in future studies. First, even
though our results were based on the largest number of studies,
small number of randomized controlled studies limit the integri-
ty of the analysis. Moreover, most patients in this study under-
went medical treatment before undergoing FND. To be precise,
the present study made a direct comparison of facial function
recovery between FND following medical treatment and only
medical treatment followed by observation, except for one study
[13]. In other words, the therapeutic effects of steroid or antivi-
ral therapy were not controlled in the FND group. Thus, ran-
domized controlled studies involving a larger cohort are war-
ranted to further support our current conclusions. Second, some
of the selected studies had potential biases, as documented by
the Newcastle-Ottawa Scale (Supplementary Table 2), albeit
with symmetry in the funnel plot. Given the bias, evaluation
with May’s classification seems to be more reliable for verifying
the therapeutic role of FND than evaluation with HBGS, as
shown in Fig. 5. Third, neither HBGS nor May’s classification
can differentiate subtle changes in facial function, as well as limi-
tations of interobserver agreement. These concerns have led to
the proposal of additional systems, such as deep-learning based
approach to measuring the precise facial function [35]. Lastly,
risk factors that affect the recovery of facial nerve function, such
as age and comorbidities (i.e., hypertension and diabetes), were
not considered in our selected studies [36].

Taken together, FND can be a possible treatment option in pa-
tients with complete Bell’s palsy, especially for complete recov-
ery. In subgroup analyses, the recovery of facial nerve function
was similar regardless of the surgical approach. Additionally, early
intervention with FND within 14 days from the onset of Bell’s
palsy seems to increase the therapeutic efficacy, but the optimal
time window remains unclear. Our results may be useful for de-
cision-making and outcome prediction in patients with complete
Bell’s palsy. However, FND should be determined carefully when
considering the risk of bias and possible complications.
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