ORIGINAL SCIENTIFIC ARTICLE ORIGINALNI NAUCNI RAD ORIGINAL SCIENTIFIC ARTICLE

BOTULINUM TOXIN A TREATMENT OF DELAYED FACIAL PALSY
IN A RANDOMIZED TRIAL

Mikhail A. Akulov!, Sergey V. Tanyashin!, Dmitriy Y. Usachev!, Vadim N. Shimanskiy', Olga R. Orlova?, Vladimir O. Zakharov',
Vasiliy V. Karnaukhov!, Mariya V. Kolycheva!, Svetlana E. Khatkova?, Sergej B. Bolevich* and Aleksandra S. Orlova*
N.N. Burdenko Research Institute of Neurosurgery, Russian Academy of Sciences, Moscow, Russia
’IM. Sechenov First Moscow State Medical University, Department of Neurology, Moscow, Russia
3Federal State Automatic Institution Medical Rehabilitation Center, Moscow, Russia
*IM. Sechenov First Moscow State Medical University, Department of Human Pathology, Moscow, Russia

Mihail A. Akulov!, Sergej V. Tanjasin1, Dmitrij I. Usaeva, Vadim N. Simanskij!, Olga R. Orlova2, Vladimir O. Zaharov!,
Vasilij V. Karnauhov1, Marija V. Koli¢eva', Svetlana E. Hatkova’, Sergej B. Bolevich* i Aleksandra S. Orlova*
N.N. Istrazivacki institut za neurohirurgiju Burdenko, Ruska akademija nauka, Moskva, Rusija
’I. M. Sechenov Prvi Moskovski drzavni medicinski univerzitet, Odeljenje za neurologiju, Moskva, Rusija
3Savezni drzavni centar za medicinsku rehabilitaciju, Moskva, Rusija
*I. M. Secenov Prvi Moskovski drzavni medicinski univerzitet, Odeljenje za ljudsku patologiju, Moskva, Rusija

Received/Primljen: 13.11.2020.

ABSTRACT

Introduction: Delayed facial palsy (DFP) is a common com-
plication appearing >3 days after neurosurgery. In cases where
glucocorticoids are contraindicated, other treatments are needed.
Methods: The efficacy of BONT-A injections was evaluated in pa-
tients with DFP after vestibular schwannoma resection. Patients
received: Group I, BONT-A (40-50 IU); Group 11, prednisolone
(1 mglkg per day, 5-7 days); Group III, glucocorticoids with
BoNT-A; Group 1V, refused treatment. Functional efficacy was
assessed. Results: Among 75 patients, pretreatment facial nerve
dysfunction was mild, moderate, and moderate-to-severe in
48.0%, 33.3%, and 18.7%, respectively. One month post-treat-
ment initiation, Group Il had a significantly higher rate of facial
symmetry normalization versus Groups Il and IV (P < 0.05). After
3 months, complete recovery of facial nerve function was signifi-
cantly higher in Groups I-I1I versus Group IV (P < 0.05). Con-
clusion: BoNT-A injections may be recommended for DFP treat-
ment to attenuate facial asymmetry and improve functional recov-
ery.
Keywords: delayed facial palsy, botulinum toxin type A,
house—brackmann scale, rehabilitation.
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SAZETAK

Uvod: Odlozena paraliza facijalnog nerva (OPF) je Cesta
komplikacija koja se javlja > 3 dana nakon neurohirurske
intervencije. U  slucajevima  kada su  glukokortikoidi
kontraindikovani, potrebni su drugi tretmani. Metode. Efikasnost
injekcija BOTX-A procenjena je kod pacijenata sa DFP nakon
resekcije vestibularnog svanoma. Pacijenti su bili podeljeni na: 1
grupu, BOTX-A (40-50 IU); II grupa, prednizolon (I mg/kg
dnevno, 5-7 dana); Il grupa, kombinovana primena
glukokortikoida sa BOTX-A; IV grupa, odbila je lecenje.
Procenjena je funkcionalna efikasnost svakog tretmana.
Rezultati: Medu 75 pacijenata, disfunkcija facijalnog nerva pre
tretmana bila je blaga, umerena i umerena do teska kod 48,0%,
33,3% i 18,7%. Jednomesecno nakon zapocinjanja tretmana, 111
grupa je imala znacajno vecu stopu normalizacije simetrije lica u
odnosu na Il i IV grupu (P <0,05). Posle 3 meseca, potpuni
oporavak funkcije facijalnog nerva bio je znacajno veci u I, 111 111
grupi u odnosu na IV (P <0,05). Zakljucak: Injekcije BOTX-A
mogu se preporuciti za lecenje OPF-om radi ublazavanja
asimetrije lica i poboljSanja funkcionalnog oporavka.

Kljuéne rei: odloZena paraliza lica, botulinum toksin tip A,
house-brackamannova skala, rehabilitacija.

ABBREVIATIONS

BoNT A - botulinum toxin type
ACGI - Clinical Global Impression
DFP - delayed facial palsy
FDI - Facial Disability Index
GC - glucocorticoid
HB - House-Brackmann [scale]
PF - Physical Function [subscale of the Facial Disability Scale]
SD - standard deviation
SWBEF - Social/Well-Being Function [subscale of the Facial Disability Scale]
VSR - vestibular schwannoma resection
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INTRODUCTION

Facial nerve injury after cerebellopontine angle surgery,
especially after vestibular schwannoma resection, remains a
challenging problem that significantly decreases the quality
of life of patients in the postoperative period (1).

Depending on the time of deterioration of facial nerve
function, one can identify facial nerve palsy with early (im-
mediately after the surgery) and late (delayed) onset (2-4).
Delayed facial palsy (DFP) is less widely studied in scientific
literature compared to acute facial nerve palsy. DFP is char-
acterized by spontaneous palsy of mimic muscles in patients
with intact facial nerve function during the early postopera-
tive period [4].

According to current research data, the prevalence of DFP
after vestibular schwannoma resection is 4.8—41% (3, 4),
with a mean prevalence of 19% (2). There is significant var-
iability in the definition of ‘delayed facial neuropathy’, mak-
ing it difficult to compare published research data. Some au-
thors diagnose DFP in all patients with any degree of facial
nerve function deterioration emerging after the initial post-
operative assessment (5), or between the initial postoperative
assessment and follow-up assessment 3—5 days later (6). Oth-
ers only consider patients with facial nerve function deterio-
ration emerging several days after surgery (2, 4).

In contrast to idiopathic facial palsy (Bell’s palsy), which
is primarily associated with infection and inflammation, is-
chemia, or compression [7, 8], DFP pathophysiology in the
postoperative period remains unclear. Deterioration of facial
nerve function may be a result of several factors including
perineural edema, vascular spasm, and reactivation of viral
infection [6, 9-11]. The most probable causes are vascular
spasm and local perineural edema (which are more pro-
nounced compared to idiopathic neuropathy because of the
close anatomic relationship between the acoustic-facial
group of nerves and tumor, resulting in surgical injury during
tumor resection), developing during the first few days after
the intervention and described as postoperative (12, 13).

The etiology of DFP is largely unknown, but there is ev-
idence to suggest that it may be related to viral reactivation
or the surgical approach. The research literature indicates an
elevation of antibody titer in patients who develop DFP after
surgery to herpes simplex virus types 1 and 2 and also to the
varicella-zoster virus (9, 11). Nevertheless, current preoper-
ative algorithms (14) do not support routine prevention of vi-
ral infection reactivation. Current research focusing on the
association of the surgical approach to the resection of ves-
tibular schwannomas and the development of DFP has pro-
vided inconclusive results. Several small studies have failed
to demonstrate a correlation between different surgical ap-
proaches and the development of DFP (3, 5). At the same
time, some studies have shown a 2- to 3-fold increase of risk
of deterioration of facial nerve function in the case of the ret-
rosigmoid approach to vestibular schwannoma (2, 15). Some
authors suggest that bone dust dispersion, resulting from
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insufficient irrigation in the posterior cranial fossa during
grinding of the petrous pyramid and internal auditory canal
during the translabyrinthine and retrosigmoid approaches,
may lead to increased local inflammatory reaction and devel-
opment of DFP (2). It is assumed that prolonged decompres-
sion of facial nerves in the translabyrinthine approach de-
creases the risk of postoperative neural edema (2). However,
the choice of a surgical approach is rarely based on current
research results, presuming that DFP treatment in > 85% of
cases results in restoration of facial nerve function to grade
I-1I on the House—Brackmann (HB) facial paralysis scale (2,
16).

Large tumor size (Koos stage III-1V), tumor structure,
and the relationship of the nerve with the tumor have been
assessed as risk factors for DFP (2, 6). A large volume of
resection is likely to be associated with more pronounced
edema of surrounding tissues, and viral infection reactivation
may also occur in the postoperative period (6).

At present, a standard of care for DFP is lacking, because
the etiology of the condition is not fully understood. Many
researchers have tried glucocorticoid (GC) therapy (17).
However, the broad spectrum of adverse effects associated
with GC treatment limits its use and has necessitated the
search for additional highly effective and safe treatment strat-
egies (18). Botulinum toxin type A (BoNT-A) has demon-
strated efficacy in the treatment of acute facial nerve injury
after neurosurgical interventions, which allows it to be con-
sidered as a therapeutic option for DFP (19).

This study was performed to evaluate the efficacy and
safety of BoONT-A therapy in patients with DFP after vestib-
ular schwannoma resection, including patients with medical
contraindications for GC therapy.

METHODS
2.1. Study design

This single-center, open-label, rater-blinded, randomized
study recruited patients with DFP developing > 3 days after
vestibular schwannoma resection in the Burdenko National
Scientific and Practical Center for Neurosurgery (Moscow,
Russia) from 2012 to 2017. The study period was 3 months.

Primary exclusion criteria included facial nerve paresis of
nonsurgical etiology and complete rupture of the facial nerve
during surgical resection of the tumor and noncompliance
with the treatment regimen (including control visits).

The study protocol was approved by the local Ethical
Committee of the N.N. Burdenko Research Institute of Neu-
rosurgery, Moscow, Russia. All procedures complied with
the standards established by the Declaration of Helsinki and
written, informed consent was gathered from all patients.

Patients were assigned to 4 treatment groups as described
below; those assigned to Groups II or III were randomized in
a 1:1 ratio. Group I included patients who did not receive GC



therapy because of contraindications to GC treatment, and
thus received injections of incobotulinumtoxinA (Xeomin®,
Merz Pharmaceuticals GmbH, Frankfurt am Main, Germany)
into mimic muscles on the intact side to decrease elevated
muscle tone (which determines the level of traction of mimic
muscles towards the intact side) and provide relative facial
symmetry. Patients in this group received a single cycle of
consecutive injections into mimic muscles on the intact side:
m. frontalis (3 U per 2 injection points), m. corrugator super-
cilii (2—4 U per 2 injection points), m. levator labii superioris
alaeque nasi (2 U), m. zygomaticus minor and major (2 U),
m. levator labii superioris (2 U), m. levator anguli oris (2 U),
m. orbicularis oris (1 injection point above the upper lip—1
U), m. depressor labii inferioris (1-2 U), m. mentalis (2 U)
and m. platysma (4-5 U per 2—4 injection points). The total
dose of incobotulinumtoxinA was 40-50 U per patient and
the total number of injection points varied between 10 and
15.

Patients in Group II received oral prednisolone tablets
soon after the development of facial palsy, 1 mg/kg/day, once
daily for 57 days with a subsequent gradual tapering off and
discontinuation over 3—4 days. Patients in Group III received
GC treatment (as per Group II) combined with BoNT-A in-
jections similar to Group I. Patients in Group IV refused any
treatment and only visited the clinic for dynamic evaluation.

Koos classification was used for grading tumor size: (i)
Koos Grade I: tumor involves only the internal auditory ca-
nal; extracranial diameter 1-10 mm; purely intracanalicular
tumor limited to the internal auditory canal only; (ii) Koos
Grade II: tumor causes widening of the internal auditory ca-
nal and extends into the cerebellopontine angle; diameter
reaches 11-20 mm; < 2 cm extracanalicular/cerebellopontine
angle extension without brainstem compression; (iii) Koos
Grade III: tumor reaches brainstem, but does not cause com-
pression; diameter reaches 21-30 mm; extracanalicular/cere-
bellopontine angle extension > 2 cm, with no brainstem com-
pression; (iv) Koos Grade IV: tumor causes brainstem com-
pression; diameter reaches > 30 mm; extracanalicular/cere-
bellopontine angle extension with any degree of brainstem
compression.

2.2. Efficacy assessments

Treatment efficacy was assessed clinically. HB scale as-
sessments were performed by an independent researcher who
was blinded to the treatment administered to each patient.
The severity of facial palsy was assessed using the HB scale
at baseline, 1 month, and 3 months after treatment initiation
(Grade 1: normal facial function; Grade 2: mild dysfunction;
Grade 3: moderate weakness; Grade 4: moderate-to-severe
weakness; Grade 5: severe weakness). At the end of the
study, patients completed a Clinical Global Impression (CGI)
scale. At baseline, 1 month and 3 months after treatment ini-
tiation, patients also completed the Facial Disability Index
(FDI) self-assessment scale, which assesses physical func-
tion and social wellbeing on a combined scale from 0 (worst)
to 200 (best).

2.3. Statistical analysis

Changes in mean HB scale scores were analyzed using 1-
sample t-tests with no replacement of missing data. Compar-
ison between groups for functional improvement was per-
formed by student’s t-test. A P-value of <0.05 was consid-
ered significant. All statistical analyses were performed using
SAS version 8.2 or later (SAS Institute, Cary, NC, USA).

2.4. Safety assessments

Safety assessments included the monitoring of adverse
events based on patient-reported events at follow-up visits.

RESULTS
3.1. Patient baseline characteristics

Seventy-five patients, 31-64 years of age (mean age
48.47 + 7.15 years), were recruited and assigned to treatment
groups as follows: (i) Group I: 20 patients: 11 men (55.0%)
and 9 women (45.0%), including patients who did not receive
GC therapy because of the presence of gastric or duodenal
ulcer (n=15; 25.0%), severe chronic heart failure (n=75;
25.0%), type 2 diabetes mellitus (n = 4; 20.0%) and stage 111
hypertension (n = 8; 40.0%); (i) Group II: 16 patients: 7 men
(43.8%) and 9 women (56.2%); (iii) Group III: 18 patients:
10 men (55.6%) and 8 women (44.4%); (iv) Group IV: 21
patients: 9 men (42.9%) and 12 women (57.1%).

During the study, an analysis was performed on the topo-
graphic or anatomic aspects of the facial nerve and tumor size
in patients with DFP. In 43 patients (57.3%), tumor size was
21-30 mm; tumor sizes <20 mm and > 30 mm were identi-
fied in 29 patients (38.7%) and 3 patients (4.0%), respec-
tively. In 61 patients (81.3%), the facial nerve was situated
along the anterior-inferior surface of the tumor and, in 54 pa-
tients (72.0%), it was difficult to separate the facial nerve
from the surface of the tumor due to arachnoid commissures;
in 32 patients (42.7%), the nerve could not be visualized as a
result of significant thinning or stretching. In 48 patients
(64.0%), oral tumor expansion was observed predominantly
and, in most cases (54 patients, 72.0%), the tumor had an un-
clear border and a soft membrane. In 40 patients (53.3%),
radical tumor resection was performed, which was accompa-
nied by more active surgical manipulations near facial nerve
structures and a higher degree of traumatization (Table 1).

DFP developed typically after > 11 days (up to 23 days)
after surgery (n = 40; 53.3%) and less often on Days 6-10
(n = 24; 32.0%) or Days 3-5 post-operation (n = 13; 17.3%)
(Table 1). No differences between the studied groups in topo-
graphic or anatomic aspects of the facial nerve, tumor size,
or time to postoperative development of mimic muscle palsy
were observed.
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Table 1. Baseline demographic and clinical characteristics

Group I Group II Group IIT Group IV
(n=20) (n=16) (n=18) (n=21)
Mean + SD age, years 50.3+8.3 49.6+7.5 523+79 450+73
Female, n (%) 9 (45.0) 9 (56.2) 8 (44.4) 12 (57.1)
Male, n (%) 11 (55.0) 7 (43.8) 10 (55.6) 9 (42.9)
Topographic and anatomic aspects of the facial nerve, n (%)
Facial nerve location on anterior-inferior surface 15 (75.0) 15 (93.8) 14 (77.8) 17 (81.0)
of tumor
Visual control of facial nerve location is
impossible 9 (45.0) 7 (43.8) 8 (44.4) 8 (38.1)
fer;l‘j::nmd commissures of the tumor with facial 14 (70.0) 11(68.8) 14 (77.8) 15 (71.4)
Oral direction of tumor growth relative to a
normal axis of facial nerve 12 (60.0) 10 (62.5) 12 (66.7) 14 (66.7)
:élsrzz(;e of arachnoid dissection is unclear or 14 (70.0) 11 (68.8) 13 (72.2) 16 (76.2)
Radical tumor resection 10 (50.0) 9 (56.3) 10 (55.6) 11 (52.4)
Tumor size, n (%)
11-20 mm (Koos Grade II) 7 (35.0) 7 (43.8) 7 (38.9) 8 (38.1)
21-30 mm (Koos Grade III) 12 (60.0) 9 (56.3) 10 (55.6) 12 (57.1)
> 30 mm (Koos Grade IV) 1(5.0) — 1(5.6) 1(4.8)
Time to development of mimic muscle palsy after surgical treatment, n (%)
3-5 days 4 (20.0) 3 (18.8) 2 (11.1) 4(19.0)
6-10 days 6 (30.0) 5(31.3) 6 (33.3) 7 (33.3)
> 11 days 10 (50.0) 8 (50.0) 10 (55.6) 10 (47.6)

BoNT A - botulinum toxin type A,
GC - glucocorticoid,
SD - standard deviation,
Group I (n=20) received BoNT-A injections,
Group II (n = 16) received oral prednisolone tablets,
Group III (n = 18) received combined GC and BoNT-A injections,
Group IV (n=21) did not receive any treatment.

3.2. Efficacy after treatment

Before the start of treatment, facial nerve function HB
scale score was 2 points in 36 patients (48.0%), 3 points in
25 patients (33.3%), and 4 points in 14 patients (18.7%).
There was an improvement in facial nerve function in all
groups 1 month after the start of treatment; however, a sig-
nificantly higher rate of facial symmetry normalization was
observed in patients receiving GC therapy combined with
BoNT-A injections (Group III) compared to Groups II and
IV (P <0.05). Low-grade facial nerve dysfunction in Group
IIT was observed in a significantly lower percentage of pa-
tients, compared to other groups (P < 0.05).
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After 3 months of treatment, a significantly higher rate of
complete recovery of facial symmetry on the HB scale score
was observed in all groups on active treatment (Groups I-
IIT), compared to Group IV (P <0.05). A trend toward com-
plete facial symmetry restoration was observed in patients re-
ceiving GC therapy combined with BoNT-A injections com-
pared with BoNT-A alone or prednisolone, although the dif-
ference did not reach statistical significance (Table 2).



Table 2. Changes in facial asymmetry HB scale score

HB scale score

Follow-up
Group . Grade 1 Grade 2 Grade 3 Grade 4
period n (%) n (%) n (%) n (%) Mean (SD)
I Baseline - 9 (45.0) 7(350)  4(200)  2.75(0.79)
(n=20) 1 month j ]
post-treatment 12 (60-0) 5(25.0) 3 (15.0) 1.55 (0.76)
3 months *
post-treatment 1> (>0 3 (15.0) 2 (10.0) - 135 (0.67)
1 Baseline - 8(50.0) 5G313)  3(187)  2.69(0.79)
(n=16) 1 month ) .
post-treatment 9(562) 5GL3) 2(12.3) 1.56 (0.73)
3 months +
post-treatment 14(87.5) 2(12.5) N - 1.13 (0.34)
m Baseline - 8 (44.4) 6(333)  4(223)  2.78(0.81)
(n=18) 1 month - B .
post-treatment 16 (88.9) 2(11.1) 1.11 (0.32)
3 months ,
post-treatment 17(944) 1(5.6) N - 1.01 (0.24)
v Baseline - 11 (52.4) 7(333)  3(143)  2.62(0.74)
(n=21) 1 month
post-treatment 6(28.6) 6(28.6) 6 (28.6) 3(14.3) 2.29 (1.06)
> momh 8(38.1) 5(23.8) 5(23.8) 3(14.3) 2.14 (1.11)

post-treatment

BoNT A - botulinum toxin type A, GC - glucocorticoid, HB - House—Brackmann

The severity of facial palsy was assessed as follows:
Grade 1, normal facial function; Grade 2, mild dysfunction;
Grade 3, moderate weakness; Grade 4, moderate-to-severe
weakness; Grade 5, severe weakness. Assessments were per-
formed at baseline, 1 month, and 3 months after treatment
initiation by an independent assessor who was blinded to the
administered treatments.

Group I (n=20) received BoNT-A injections; Group II
(n=16) received oral prednisolone tablets; Group III
(n=18) received combined GC and BoNT-A injections;
Group IV (n =21) did not receive any treatment.

* P <0.05 for Group I versus Group IV (two-tailed prob-
ability).

T P <0.05—statistically significant difference between
Groups IT and IV.

1 P<0.001—statistically significant difference between
Groups [T and IV.

Most patients in Groups I-III were satisfied with the re-
sults of treatment and reported notable improvement of
mimic muscle function as rated by CGI scale score. Some
patients in Group IV reported an improvement, but the sub-
stantial improvement rate in that group was significantly
lower than in Groups I-III (P < 0.05) (Fig. 1).

Figure 1. Improvement in facial symmetry score during treatment
as measured by Clinical Global Impression (CGI) scale.
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Patients completed the CGI assessment at the end of the
study (3 months after treatment initiation). Group I (n = 20)
received botulinum toxin type A (BoNT-A) injections;
Group II (n = 16) received oral prednisolone tablets; Group
IIT (n = 18) received combined glucocorticoid and BoNT-A
injections; Group IV (n = 21) did not receive any treatment.

One month after the start of treatment, there was a signif-
icant improvement in physical and social functioning scores

on the FDI scale in all groups; however, the mean (SD) FDI
score in the Physical Function (PF) and Social/Well-Being
Function (SWBF) subscales in Group I1I was higher than that
in other groups (P < 0.05) (Table 3). Three months after the
start of treatment, the mean (SD) FDI score in the PF and
SWBEF subscales in Group IV was lower than in other groups
(P <0.05) (Table 3).

Table 3. FDI scale scores.

FDI subscale score,

Follow-up period mean (SD) Group I Group II Group 11T Group IV

) PF 39.0 (10.9) 39.3(94) 38.1(11.9) 34.5(11.4)
Baseline

SWBF 62.2 (9.0) 61.6 (6.5) 63.6 (7.9) 62.9 (5.9)

1 month PF 77.3 (8.0) 78.3 (6.7) 83.3 (5.9)"f 66.9 (12.6)%%
post-treatment SWBF 83.0 (6.1) 86.4 (7.2) 92.0 (4.9)"" 79.0 (11.3)'
3 months PF 91.5(3.3) 89.7 (5.8) 91.4(2.3) 75.2 (9.4)484
post-treatment SWBF 90.0 (5.6) 90.9 (6.1) 92.9 (2.6) 77.9 (11.4)%%

BoNT-A - botulinum toxin type A, FDI - Facial Disability Index,
GC - glucocorticoid, PF - Physical Function,
SWBEF - Social/Well-Being Function, SD - standard deviation

FDI self-assessment by patients rated PF and SWBF at
baseline, 1 month, and 3 months after treatment initiation on
a combined scale from 0 (worst) to 200 (best).

Group I (n=20) received BoNT-A injections; Group II
(n=16) received oral prednisolone tablets; Group III
(n=18) received combined GC and BoNT-A injections;
Group IV (n = 21) did not receive any treatment.

* P <0.05 for Group I versus Group II1.

¥ P <0.05 for Group II versus Group I1L
1 P <0.01 for Group I versus Group IV.
$ P <0.05 for Group 1I versus Group IV.
' P < 0.05 for Group III versus Group IV.
All two-tailed probability.

3.3. Safety

Adverse events associated with BoNT-A treatment were
observed in 2 patients (10.0%) in Group I, including eyebrow
ptosis (1 patient, 5.0%) and difficulty speaking as a result of
mimic muscle weakness (1 patient, 5.0%), which resolved
within 1 month. In Group III, 1 patient (5.6%) reported pain
at the injection points. All adverse symptoms resolved with-
out treatment and did not require intervention.

Treatment with GCs resulted in elevated blood pressure
(135/90 mm Hg) in Group II after 2 days of treatment (1 pa-
tient, 6.25%) and elevated blood glucose on Day 9 of GC
treatment during the dose-reduction period (1 patient,
6.25%). Patients in Group III reported epigastric discomfort
(1 patient, 5.6%) and elevated blood glucose on Day 8 of GC

142

treatment during the dose-reduction period (1 patient, 5.6%).
In Groups II and III, elevated blood glucose resulted in GC
treatment discontinuation, while other adverse symptoms re-
solved without treatment and did not require intervention.

DISCUSSION

The results reported in this study show that active treat-
ment of DFP can result in significantly improved recovery
compared with no treatment. After | month, BoNT-A injec-
tions combined with GC therapy showed significantly im-
proved facial symmetry (HB scale score) compared with
prednisolone, and improved physical and social functioning
(FDI scale score) compared with all other groups. After 3
months, all active treatment groups showed improved HB,
FDI and CGI scale scores compared with those receiving no
treatment.

Large tumor size has been investigated as a potential fac-
tor for increased risk of DFP development after vestibular
schwannoma resection [2, 6]. In the study reported here,
61.3% of patients had tumors of Koos Grade 3—4 and all had
tumors of Koos Grade > 2.

A retrospective cohort study demonstrated that patients
who developed DFP were more likely to have undergone to-
tal resection compared with those without DFP (83% and
71%, respectively; odds ratio = 2.03, 95% confidence inter-
val = 1.00-4.18, P=0.05) [2]. In our study, total resection
had been performed in 53.3% of patients with DFP.



Suitable therapy offers a favorable prognosis for func-
tional recovery of DFP. One month after the development of
facial nerve palsy, a complete or almost complete recovery
can be generally achieved when timely and adequate treat-
ment is given. Our results agree with published global litera-
ture: most patients can achieve full recovery of function [3,
4, 16].

The use of GC therapy is justified both in Bell’s palsy [7,
8] and in facial nerve palsy developing as a result of surgical
treatment of vestibular schwannoma to decrease inflamma-
tion and edema, but GC use may be limited by contraindica-
tions.

BoNT-A therapy is an effective method for the correction
of mimic muscle tone, which is used in facial neuropathies of
different origin [19, 20]. The unilateral decrease of mimic
muscle tone results in a significant increase of antagonistic
muscle traction on the intact side, which leads to a constant
stretching of paretic muscles [19, 21]. Based on our previous
research in patients with facial nerve palsy developing after
neurosurgical operations, we postulated that BONT-A injec-
tions on the intact side—as in patients with acute facial nerve
palsy—provided prolonged relaxation of the mimic muscles
on the hyperactive intact side in patients with DFP. This leads
to improved facial symmetry at rest and during movement of
expression, resulting in more rapid recovery of function in
the weak muscles on the injured side. Muscle recovery is due
to a decrease of muscle hyperactivity on the intact side and
decrease of traumatization by traction and stretching of pa-
retic muscles on the injured side [21]. During the current
study, we performed BoNT-A injections, with or without GC
therapy, in patients with DFP, demonstrating its efficacy in
improving the facial symmetry and the interaction of mimic
muscles on both the intact and injured sides. The combined
use of BONT-A and GC therapy promoted more rapid recov-
ery of facial symmetry, compared to other treatment modali-
ties.

The small sample size and lack of placebo control are the
main limitations to our study. Also, the observers were not
blinded to the treatments that patients had received. Future
research could also offer a comparison of the effects of
BoNT-A in patients with acute facial palsy.

CONCLUSION

This study was the first to demonstrate the efficacy and
safety of BONT-A injections in patients with DFP developing
after vestibular schwannoma resection. BoNT-A therapy
demonstrated results comparable to GC therapy (standard
treatment). BoNT-A injections may be recommended as a
treatment option for patients with DFP to increase facial sym-
metry and improve functional recovery in cases of limitation
or contraindication for GC therapy. GC therapy in combina-
tion with BoNT-A injections promotes more rapid recovery
of facial nerve function.
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