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ABSTRACT

Background.: A topical issue in neurology is facial nerve neu-
ropathy, which is due to the high prevalence of the disease and
its consequences, which significantly reduce the quality of life
of patients.

Objective: To evaluate the effectiveness of the developed algo-
rithm of rehabilitation measures in patients with residual phe-
nomena of facial nerve neuropathy in the long-term recovery
period.

Sample: The study involved 63 people with facial neuropathy
who were undergoing rehabilitation courses at the Crystal
Touch Bell's Palsy clinic, Rotterdam, The Netherlands (2017 —
2019).

Methods: analysis, synthesis, and generalization of scientific
and methodological literature data, clinical neurological and re-
habilitation examination: medical history taking, Synkinesis as-
sessment questionnaire, FaCE scale.

Results: According to the results of the initial examination, it
was found that 60.3 % of patients had eyelid-lip pathological
synkinesia, 53.9 % of patients had eyelid-frontal pathological
synkinesia. The FaCE scale Instrument found that most patients
(96.8 %) felt tension, fatigue, and discomfort in some areas of
the face; difficulty in moving food in the mouth was indicated
by 65.1 % of patients. An algorithm of rehabilitation measures
in the main group was developed and implemented, which con-
tributed to the improvement of the neurological state of pa-
tients, the reduction of complaints and pathological synkinesis,
the restoration of the motor function of the facial muscles, and
the psycho-emotional state of patients. Re-examination re-
vealed that in the main group the number of patients with eye-
lid-lip synkinesia decreased to 28.1 %, in the control group such
pathological movement was observed in a larger number of pa-
tients — 38.7 %. The psycho-emotional state of patients im-
proved: 53.1 % of people in the main group noted that they feel
more confident in society, in 48.4 % of patients in the control
group the behavior did not change significantly.

Conclusions: The results of the comparative analysis of the dy-
namics of indicators by Synkinesis assessment questionnaire
and FaCE scale proved the effectiveness of the developed algo-
rithm of rehabilitation measures in patients of the main group,
compared with the control group.

Keywords: Physical Therapy. Rehabilitation. Facial nerve.
Synkinesia. Patients.

POVODNE PRACE / ORIGINAL WORKS

38

ABSTRAKT

Vychodiska: Aktualnou otazkou neurologie je neuropatia tvaro-
vého nervu aj z dovodu vysokej prevalencie choroby a jej do-
sledkom, ktoré vel'mi znizuj kvalitu Zivota pacientov.

Ciel: Ohodnotit’ G¢innost’ aplikacie rehabilitacnych opatreni u
pacientov s rezidualnymi prejavmi neuropatie tvarového nervu
v obdobi dlhodobej rekonvalescencie.

Subor: Stadie sa zuastnilo 63 Tudi s neuropatiou tvarového
nervu, ktori absolvovali rehabilitaény kurz na klinike Crystal
Touch Bell’s Palsy Clinic, Rotterdam, Netherlands (2017 —
2019).

Metédy: Analyza, syntéza a zovSeobecnenie udajov vedeckej
a metodickej literatiry, klinicko-neurologické a rehabilitacné
vySetrenie: zber anamnézy, stupnica dotaznika na hodnotenie
synkinézy, stupnica FaCE scale.

Vysledky: Podla vysledkov vstupného vysetrenia sa zistilo, ze
60,3 % pacientov malo patologicku synkinézu viecka — pery,
53,9 % pacientov patologicka synkinézu ¢elného viecka. Podl'a
FaCE scale sa zistilo, Ze vi¢Sina pacientov (96,8 %) pocit'ovala
napitie, inavu a nepohodlie v niektorych oblastiach tvare; taz-
kosti s pohybom potravy v tstach uviedlo 65,1 % pacientov.
Vyvinuty a implementovany algoritmus rehabilitacnych opatre-
ni v hlavnej skupine prispel k zlepSeniu neurologického stavu
pacientov, zniZeniu staznosti a patologickej synkinézy, obno-
veniu motorickych funkcii tvarovych svalov a psycho-emocio-
nalnemu stavu pacientov. Pri opdtovnom vysetreni sa zistilo, Ze
v hlavnej skupine klesol pocet pacientov so synkinézou o¢nych
viecok na 28,1 %, v kontrolnej skupine bol takyto patologicky
pohyb pozorovany u vécsicho podielu pacientov — 38,7 %. Psy-
cho-emocionalny stav pacientov sa zlepsil: 53,1 % l'udi v hlav-
nej skupine uviedlo, Ze sa v spolo¢nosti citia istejsie, u 48,4 %
pacientov v kontrolnej skupine sa spravanie vyrazne nezmenilo.
Zaver: Vysledky komparativnej analyzy dynamiky dotaznika
na hodnotenie synkinézy a nastroja FaCE scale preukazali ucin-
nost’ vyvinutého algoritmu rehabilitaénych opatreni u pacientov
hlavnej skupiny v porovnani s kontrolnou skupinou.

KPacové slova: Fyzicka terapia. Rehabilitacia. Tvarovy nerv.
Synkinéza. Pacienti

INTRODUCTION
Nervous system diseases are currently a signifi-
cant medical and social problem (Bektemirova,
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2015; Bismak, 2017; Dereka, 2020). The topical is-
sue of neurology is neuropathy of the facial nerve,
due to the high prevalence of the disease, the pecu-
liarities of the clinical course, and its consequences,
which significantly reduce the quality of life and
negatively affect the psycho-emotional sphere of
patients (Leiderman et al., 2013; Garcia et al.,
2015). It is reported that the prevalence of facial
nerve neuropathy is 13 — 24 cases per 100 thousand
population (Ladnaya, 2015). Facial nerve damage
leads to persistent aesthetic defects, which mani-
fests itself primarily in the form of facial asymmetry
and the presence of synkinesis (Svistushkin et al.,
2016; Spencer et al., 2016). The complexity and du-
ration of the process of restoring the functional ac-
tivity of facial muscles is the main reason for the
disability and social maladaptation of this group of
patients.

The analysis of modern studies shows that the
effectiveness has not yet been studied and the expe-
diency of using rehabilitation measures in the long-
term recovery period has not been determined, there
is no consensus on the algorithm of rehabilitation
measures in patients with residual effects of facial
nerve neuropathy based on the use of proprioceptive
methods of rehabilitation and a comparative assess-
ment of the dynamics of indicators characterizing
the functional state of facial muscles in the long-
term recovery period. All the above determines the
relevance of the chosen research topic.

OBJECTIVE

To evaluate the effectiveness of the developed
algorithm of rehabilitation measures in patients with
residual phenomena of facial nerve neuropathy in
the long-term recovery period.

SAMPLE

The study involved 63 patients with residual fa-
cial nerve neuropathy who underwent rehabilitation
at the Crystal Touch Bell’s Palsy clinic, Rotterdam,
The Netherlands (2017 — 2019). Patients were ran-
domly divided into 2 groups: the main group (32
people) and the control group (31 patients). Among
patients, there was a prevalence of females —
77.8 %, men—22.2 %. The defeat of the facial nerve
on the right was observed in 74.6 % of patients, on
the left — in 25.4 % of patients. The duration of the
disease ranged from 9 months to 20 years. The age
of the surveyed varied from 18 to 60 years, on ave-
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rage 47.8 + 8.3 years, which indicated the presence
of the disease in patients of the most efficient age.

METHOD

To assess and summarize the initial and repeated
indicators, the patients were examined before the
use of physical therapy (initial examination) and 6
months after the implementation of the algorithm of
rehabilitation measures (re-examination). During
the study, methods of analysis, synthesis, and ge-
neralization of scientific and methodological litera-
ture data, clinical and neurological examination
were used: conducted a thorough collection of me-
dical history, including a wide range of complaints
and features of the disease, Synkinesis assessment
questionnaire, FaCE scale, rehabilitation survey
(Kahn et al., 2009; Murakami, 2012).

Research design

An algorithm of rehabilitation measures in the
long-term recovery period was developed and im-
plemented for the patients of the main group based
on the rehabilitation examination. At the level of
structure and function according to ICF, we used the
following means of physical therapy: kinesitherapy
(therapeutic exercises for the mimic and masticatory
muscles of the face in front of a mirror, breathing
exercises), neuromuscular retraining, massage, self-
massage, taping. At the level of activity and partici-
pation: kinesitherapy with neuromuscular activation
(exercises in simulating the expression of various
emotions on the face in accordance with the social
context in front of a mirror), sound gymnastics. In
the control group, standard rehabilitation measures
were used - physical exercises for mimic and masti-
catory muscles, therapeutic massage according to
the method of Makarov (2006), hardware physio-
therapy procedures.

Statistical analysis

For statistical processing of data, we used the li-
censed program Microsoft Excel (2013). Statistical
analysis of the received results was conducted, con-
sidering recommendations on the Microsoft Excel
tables usage for computer data analysis. Assessment
of statistical hypothesizes based on 5 % significance
level.

RESULTS
The rehabilitation examination was carried out
according to the developed scheme using the ques-
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tionnaire method. When familiarizing with the an-
amnesis of the disease, special attention was paid to
the causes of the disease. Thus, it was found that the
most common was idiopathic facial nerve neuropa-
thy (Bell's palsy) — 34.9 % of patients, surgical re-
moval of the tumor was the cause in 17.5 % of cases,
herpes virus —in 12.7 % of patients.

According to the survey results, in the acute pe-
riod, patients were prescribed drug treatment (pred-
nisone, antiviral drugs, and antibiotics), acupunc-
ture, and laser therapy. Among the means of physi-
cal therapy — mimic gymnastics and massage.

As a result of treatment and rehabilitation, the
first signs of recovery appeared in 36.5 % of people
after 4 weeks, in 39.7 % of patients — after 6 — 8
weeks, in 23.8 % of patients — after 12 weeks. De-
spite the ongoing treatment, 34.9 % of patients
showed a slowdown in the recovery process after
3 — 4 months. At the initial examination, hyperacu-
sis was observed in 20.6 % of patients, in 52.4 % of
patients - excessive tearing during eating, talking, or
being in the open air, 17.5 % of patients complained
of pain when touching the face, headaches —26.9 %
of persons.

The Synkinesis assessment questionnaire was
used to identify synkinesis. The initial examination
revealed that 60.3 % of patients had eyelid-lip
pathological synkinesia (when closing the eye,
moving the corner of the mouth), 42.9 % of people
complained of closing the eye on the affected side
of the face when talking, 53.9 % of patients it was
observed eyelid-frontal pathological synkinesia.
Also, in 52.3 % of patients there, were motor-vege-
tative pathological synkinesias in the form of
a symptom of "crocodile tears" (tears in the eye
when eating) (Tab. 1).

The FaCE scale was used for a detailed analysis

of movement disorders of the facial muscles and so-
cial activity of patients with facial nerve neuropa-
thy. According to the initial examination, 93.7 % of
patients found it difficult to perform movements of
the facial muscles on one side, 6.3 % — on both sides
of the face. 19.0 % of patients noted that the corner
of their mouth goes up when they smile, 14.3 % of
people were able to raise their eyebrows, 17.5 % of
respondents felt the movement of the mouth on the
affected side when stretching their lips.
Part IT of the questionnaire clarified the condition of
the facial muscles on the affected side, whether the
eye was injured, and the difficulties that patients
face when eating and communicating with people.
It was found that most patients (96.8 %) felt tight,
worn out, discomfort in some areas of the face;
dryness, irritation, itching in the eye on the affected
side — 85.7 % of people, used eye drops or ointment
on the affected side — 44.4 % of patients. Difficulties
in moving food around the mouth during eating
were noted by 65.1 % of patients; with drooling,
keeping food or drink in my mouth (off my chin and
clothes) —42.9 % of people (Tab. 2).

All the above negatively affected the psycho-
emotional state of patients, they indicated changes
in relationships with others, felt discomfort in com-
munication. 92.1 % of patients noted that their be-
havior in public changed due to facial problems,
half of the patients (50.8 %) felt that people treated
them differently because of facial problems (Tab.
2).

The results of the survey on part III indicated
some self-isolation of patients due to damage to fa-
cial muscle, as 74.6 % of people decreased the de-
sire to participate in public events or to see friends

Table 1 Distribution of patients according to the results of the assessment on the scale of synkinesis at the initial

examination
Symptoms Number of patients, n = 63 [%]
When I smile, my eye closes 333
When I speak, my eye closes 42.9
When I whistle or pucker my lips, my eye closes 46.0
When I smile, my neck tightens 38.1
When I close my eyes, my face gets tight 53.9
When I close my eyes, the corner of my mouth moves 60.3
When I close my eyes, my neck tightens 44.4
When I eat, my eye waters 523
When I move my face, my chin develops a dimpled area 41.3
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Table 2 Distribution of patients according to the results of the assessment on the FaCE scale (part II) at the initial

examination
Symptoms Number of patients, n = 63 [%]

Parts of my face feel tight, worn out, or uncomfortable 96.8
My affected eye feels dry, irritated, or scratchy 85.7
When I move my face, I feel tension, pain, or spasm 93.7
I use eye drops or ointment in my affected eye 44.4
My affected eye is wet or has tears in it 46.0
I act differently around people because of my face (facial problem) 92.1
People treat me differently because of my face (facial problem) 50.8
I have problems moving food around in my mouth 65.1
I have problems with drooling, or keeping food or drink in my mouth

. 42.9
(off my chin and clothes)

and relatives, 58.7 % of patients limited their visits
to restaurants due to difficulties with eating.

Thus, according to the results of the initial exam-
ination, the presence of neurological symp-toms in
all patients was established: pathological synkine-
sias of various types, facial muscle dysfunction on
the affected side of the face, difficulty with eating,
impaired psychoemotional state and decreased so-
cial activity of patients due to problems with the
face.

We performed a re-examination after 6 months,
during which we used the algorithm of physical
therapy developed by us. When conducting a re-sur-
vey, we found a decrease in patient complaints in
both the main group (MG) and the control group
(CG).In the MG, the number of patients who had
hyperacusis on the affected side decreased — 9.4 %,
tearing when eating, talking, or being outdoors re-
mained in 21.9 % of people, facial pain when
touched and headache complained less half of pa-
tients in MG: 6.3 % and 12.5 %, respectively. In the
CQG, less pronounced changes in the symptoms of
facial nerve neuropathy were observed: 12.9 % of
persons continued to complain of hyperacusis, tear-
ing — 29.0 % of patients, facial pain when touched,
and headache — 9.7 % and 16.1 % of patients.

Analyzing the severity of pathological synki-
nesias, we noted a decrease in the manifestations of
synkinesias and the number of patients with this dis-
order in both groups. Thus, in the MG during the re-
examination, the number of patients with eyelid-lip
synkinesia decreased to 28.1 % of persons, in the
CG such pathological movement was observed in
a larger number of patients — 38.7 %, closing the eye
on the affected side of the face during a conversa-
tion was noted in 25.0 % of persons in the MG, in
CG of such patients was 7.3 % more, the eyelid-
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frontal pathological synkinesis also remained in
25.0 % in the MG, n CG of such patients was
slightly more — 29.0 %. Eyes tear when eating in
18.8% of patients in MG and 22.6 % of patients in
CG (Tab. 3).

The use of neuromuscular relaxation exercises in
the MG helped to improve the functional state of the
muscles on the affected side of the face: according
to the results of the FaCE scale Instrument (Part I),
during the re-examination, most patients showed
movements of the angle of the mouth when smiling
and stretching their lips, patients were able to raise
an eyebrow. There were significantly fewer such pa-
tients in the CG.

A decrease in the manifestations of the disease
and restoration of movements on the affected side
of the face was indicated by the results of Part II of
the indicated scale. Patients of the MG noted an im-
provement in the condition of the eye on the af-
fected side: dryness and irritation remained in
34.4 % of people, 25.0 % of patients continued to
use eye drops or ointment on the affected side, dif-
ficulties with moving food in the mouth were noted
by 28.1 % of persons, difficulties with food and flu-
ids in the mouth (gets on the chin and clothes) —
18.8 % of patients in the MG.

In the CG, after the rehabilitation course, posi-
tive changes in the motor function of the muscles of
the face were also observed, but in a smaller number
of patients, compared with the MG: dryness and eye
irritation from the side of the lesion remained in
45.2 % of people, which is 10.8 % more than in MG.
Difficulties with moving food in the mouth com-
plained of 35.5 % of people, with food and liquids
in the mouth (gets on the chin and clothes) — 22.6 %
of patients in the CG. Attention is drawn to the fact
that the attitude of patients towards themselves in
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Table 3 Distribution of patients according to the results of the assessment on the FaCE scale (part I) during the re-

examination
Main group Control group
n=232 n=31
Symptoms Before After Before After
rehab. [%] | rehab. [%] | rehab. [%] | rehab. [%]

When I smile, my eye closes 344 15.6 323 22.6
When I speak, my eye closes 43.8 25.0 419 323
When I whistle or pucker my lips, my eye closes 46.9 18.8 45.2 25.8
When I smile, my neck tightens 34.4 21.9 38.7 29.0
When I close my eyes, my face gets tight 56.3 25.0 54.8 29.0
When I close my eyes, the corner of my mouth moves 59.4 28.1 58.1 38.7
When I close my eyes, my neck tightens 46.9 18.8 45.2 25.8
When I eat, my eye waters 53.1 18.8 51.6 22.6
X;q;n I move my face, my chin develops a dimpled 46.9 219 457 258

both groups has changed after the course of rehabil-
itation: 53.1 % of persons in the MG noted that they
feel more confident in society; the absence of im-
provement was indicated by 37.5 % of patients. In
48.4 % of patients in the CG, the behavior did not
change significantly.

It should be noted that the improvement in the
functional state of the facial muscles helped to im-
prove the psycho-emotional state of patients, the de-
sire to communicate with friends, visit public cities,
and more. So, in the MG, most patients noted that
their appearance has ceased to affect their interest in
meeting friends and relatives, participating in social
events, but 28.1 % of patients still need to work in
this direction. In the CG, 38.7 % of persons indi-
cated that it is still difficult for them to feel confi-
dent when communicating with friends and rela-
tives, which is 10.6 % more than in the MG.

Thus, the developed and implemented algorithm
of rehabilitation measures in MG helped to improve
the neurological state of patients, reduce complaints
and pathological synkinesis, and restore the motor
function of facial muscles and the psycho-emotional
state of patients.

DISCUSSIONS

According to various sources, the pathology of
the facial nerve is annually registered in 2 — 3 people
out of 10 thousand populations (Artyushkevich et
al., 2015; Leiderman et al., 2013; Orlova et al.,
2011). The facial nerve controls muscle movements
in the facial area. This allows a person to smile, ex-
press emotions, cry, wink, and so on. Facial neurop-
athy can lead to severe physical limitations, which
negatively affect the psychological state of patients
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and reduce the quality of life. Although in most
cases the manifestations of the disease gradually
disappear, but this requires a long time to apply re-
habilitation measures (Akulov et al., 2016; Bur-
nusus, Karpov, 2013).

Particular attention should be paid to the long-
term period of the disease when there are no acute
neurological symptoms, but the consequences of the
disease continue to bother the patients. Our studies
confirmed the data on the presence of disorders of
the motor function of the facial muscles of the face
on the affected side in the long-term period: muscle
paresis, facial asymmetry, and pathological synki-
nesis. There are problems with eating, patients find
it difficult to talk, communicate with family,
friends, tearing is observed (Markin, 2017; Orlova
etal., 2011).

In the works of Bismak (2017) noted that in the
treatment and rehabilitation of patients with neurop-
athy of the facial nerve, it is necessary to use a com-
prehensive approach with the obligatory inclusion
of physical therapy means. In addition, the applica-
tion of the main provisions of the ICF in the reha-
bilitation process of patients with this pathology is
relevant. According to Bektemirova (2016); Barulin
et al., (2017) with neuropathy of the facial nerve, it
is advisable to use, along with drug treatment, kine-
siotherapy, massage, hardware physiotherapy pro-
cedures, kinesiotaping, and other measures. Ac-
cording to Ladnay (2015) to reduce neurological
deficits, the use of acupuncture in combination with
reflexology and myogymnastics is effective.

Our research has supplemented the data of Aku-
lov et al., (2016); Martin (2015) on the positive ef-
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fect of physical therapy on the functional state of fa-
cial muscles, reduction of synkinesis, facial asym-
metry.

CONCLUSIONS

An analysis of the literature and our experience
shows that rehabilitation measures play an im-
portant role in the treatment of facial nerve neuro-
pathy, especially in the long-term period. Physical
therapy is aimed at restoring the motor activity of
the facial muscles on the affected side and preven-
tion or alleviating consequences, such as synkinesis
and spasms. It is established that during the initial
examination according to the synkinesis scale, va-
rious types of pathological synkinesis were revealed
in patients. The FaCE scale showed muscle tension
in the face, neck, pain, tearing, eating and speech
disorders, and other clinical manifestations.

The results of a comparative analysis of the dy-
namics of indicators on the synkinesis scale and the
FaCE scale proved the effectiveness of the deve-
loped algorithm as part of a rational treatment and
rehabilitation complex in patients of the main group
in comparison with the data of the control group.
In the MG, re-examination revealed a decrease in
the number of patients with eyelid-lip synkinesis to
28.1 % of persons, in the CG such pathological
movement was observed in a larger number of pa-
tients — 38.7 %, closing the eye on the affected side
of the face during a conversation was noted in
25.0 % of persons in the MG, in the CG of such pa-
tients was 7.3 % more, the eyelid-frontal pathologi-
cal synkinesis also remained in 25.0 % in the MG,
in the CG there were slightly more such patients -
29.0 %. Thus, the developed algorithm of rehabili-
tation measures for neuropathy of the facial nerve
can be recommended for use in therapeutic and re-
habilitation measures.
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