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Abstract.

BACKGROUND: Up to now there is not enough evidence that supports the use of electrotherapy in the treatment of Bell’s palsy.
OBJECTIVE: Through a systematic review, we aimed to verify whether the use of electrotherapy is effective for treating Bell’s
palsy or peripheral paralysis.

METHODS: Publications were searched in PubMed, EBSCO and Web of Science. The present systematic review included
studies that analyzed the electrotherapy as a therapeutic method for treating individuals with Bell’s palsy, in order to recover the
function of facial muscles.

RESULTS: Seven studies involving a total of 131 cases and 113 controls were included in this systematic review. In the studies
analyzed, patients received electrotherapy combined with other treatments such as hot-wet facial napkins, massages and muscle
reeducation. Although the effect of electrotherapy alone was not evaluated, the use of electrotherapy combined with other treat-
ments produced a significant improvement in the individuals evaluated.

CONCLUSIONS: Due to the diverse methodologies used and the small number of individuals included in the studies, we
could not fully prove the efficacy of electrotherapy for treating Bell’s Palsy. Future studies with larger samples and homogenous
populations should be performed to obtain conclusive results.

Keywords: Bell’s palsy, peripheral paralysis, electrotherapy

1. Introduction known cause and can affect a single nerve; it starts with
pain in the mastoids region and partial or total paral-

Facial peripheral paralysis, or Bell’s palsy, is an ysis of one side of the face [1,2]. Bell’s palsy affects
acute mononeuropathy of the facial nerve. It is of un- equally males and females, with an incidence of 11.5 to

40.2/100 000 [3.,4]. The incidence is higher in individ-
uals with Diabetes Mellitus, immunocompromised pa-
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between 1545 years of age, mean age 40 years [6].
Bell’s palsy is usually idiopathic (75% of cases), and
less frequently a secondary paralysis (25%) [2]. Sev-
eral etiologic mechanisms have been proposed to ex-
plain the development of Bell’s palsy including herpes
virus, infectious mechanisms, ischemic mechanisms
and autoimmune mechanisms; nevertheless, these are
not completely understood [7-9].

The treatment of Bell’s palsy is divided into acute
and maintenance treatments. The acute treatment con-
sists of using corticosteroids and antivirals that must
be initiated within the first 72 hours after the onset of
clinical signs [8]. The use of corticosteroids represents
a highly-recommended intervention with evidence of
improvement [3,10]. Regarding the use of antivirals, it
is recommended that antiviral drugs are not prescribed
in isolation [3,11]. The maintenance treatment includes
interventions such as eye care, mouth care, physical
therapy, Botulinum toxin injections and even comple-
mentary medicine treatments such as acupuncture [8].

Another type of treatment is physical therapy. How-
ever, according to the general-international Guidelines
and some systematic reviews, physical therapy is not
a highly recommended treatment due to the scarce ev-
idence of improvement observed in individuals with
Bell’s palsy who received any type of physical ther-
apy [3,12-14]. Nonetheless, in a recent systematic re-
view, it was reported that the combination of phar-
macological treatment with some modalities of phys-
ical therapy, favored a better recovery than pharma-
cological treatment alone [15]. Therefore, our system-
atic review will determine if the use of electrother-
apy is recommendable when treating individuals with
Bell’s palsy. The objective of this systematic review is
to demonstrate the benefits and efficacy of electrother-
apy for treating patients with facial paralysis (Bell’s
palsy), in comparison to patients who did not receive
electric stimulation.

2. Methods

This systematic review followed the Preferred Re-
porting Items for Systematic Review and Meta-analysis
(PRISMA) criteria. The protocol of this systematic re-
view was registered in PROSPERO (https://www.crd.
york.ac.uk/PROSPERO/index.php), registration num-
ber 42014014938.

2.1. Inclusion and exclusion criteria

2.1.1. Inclusion criteria

The studies had to be published in peer-reviewed
journals; had to be written in English; had to be cross-
sectional or case-control designs. The studies had to
provide information regarding time of exposure and
the effects of the electrotherapy when treating patients
with Bell’s facial paralysis. Finally, the electrical stim-
ulation had to be performed with electrodes.

2.1.2. Exclusion criteria

Controlled clinical trials that did not include elec-
trotherapy as part of the Bell’s facial paralysis treat-
ment. Protocol articles for future studies were also ex-
cluded [16].

2.2. Search and selection of articles

We performed a search in PUBMED and Web of
Science databases. We used the terms “Bell’s palsy”,
“electrical stimulation”, “rehabilitation” and combina-
tions such as “Bell’s palsy and electrical stimulation”
and “Rehabilitation and facial paralysis”. The search
was concluded in January 2017. Initially, the elec-
tronic search generated 1,148 potentiality relevant pa-
pers; of those, we excluded 517 because they were du-
plicates. Then, we excluded 580 more, as they were of
no relevance for this systematic review, or were writ-
ten in other language than English, or were system-
atic reviews. Additionally, 27 papers were excluded af-
ter reading the abstract. Finally, we considered 24 pa-
pers; however, after reading and analyzing the con-
tents, only 7 papers were included in this systematic
review (Fig. 1).

2.3. Data extraction

Data was extracted by two independent investigators
(EGBP and MSM). Each reviewer extracted the fol-
lowing data: author, year of publication, location, num-
ber of controls, number of cases, diagnoses and evolu-
tion of the palsy, characteristics of the treatment in the
clinical trials and also additional treatments.

2.4. Data analysis

The selected studies were assessed using the
GRADE system (Grading of Recommendations As-
sessment, Development and Evaluation Scale) (http://
www.gradeworkinggroup.org) for quality evaluation
(Table 1).
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Table 1

Quality assessment of the studies using the GRADE system

Reference

Design

Number of patients

Quality of the evidence (GRADE)  Publication bias

[23] Gittins J (1998)
[17] Targan R (2000)

[18] Manikadan N (2006)
[22] Hyvirinen A (2008)

[19] Alakram P (2010)
[20] Tuncay F (2015)
[21] Kim J (2016)

Cross-sectional
Case-control
Case-control
Cross-sectional
Case-control
Case-control
Case-control

10
12
29
10

8
32
30

@ b S Moderate Undetected
® & & High Undetected
@ & &4 High Undetected
P P PO Moderate Undetected
@ b O Moderate Undetected
& & &P High Undetected
® & & High Undetected

through database PubMed
(n =547)

records

identified through other
EBSCO
(n=298)

Additional records
identified through other
Web of science
(n =I303)

=— T

v

2| Records after duplicates
i removed

(n =631)
LJ Records screened Records excluded by

— no outcome of interest
(n=51) (n=27)

i
Full-text articles [N Full-text articles
for eligibili with reasons
(n=24)
Studies included in

systematic review
(n=7)

(h=17)
{ F

Fig. 1. Flowchart showing the search strategy used in the systematic
review.

3. Results

This systematic review analyzed seven studies re-
lated to facial paralysis or Bell’s palsy and rehabilita-
tive treatment. The descriptive characteristics of each
study are shown in Table 2.

3.1. Brief description of each study included

The study by Targan et al. in the USA [17] in-
cluded twelve individuals with idiopathic facial paral-
ysis and five individuals with a history of surgically
affected nerves were recruited [17]. Diagnoses were
based on latency and the House-Brackmann scale.
They obtained the correlation coefficients between
clinical residuals and nerve conduction latency (r =
0.44). The House-Brackmann scale and nerve conduc-
tion latency were low (r = 0.51), but statistically sig-
nificant (p = 0.036 and p = 0.02, respectively).

Another study performed in India included 59 indi-
viduals diagnosed with Bell’s palsy [18]. Patients were
divided into a control group (n = 30) and a group
of neuromuscular facial re-education (n = 29). The
control group was treated following a standard proto-
col, while the facial neuromuscular re-education group

received a treatment that included 3 sets of 5 to 10
repetitions of electrical stimulation. The facial scale
ratings in the control group were 32 (9.7-54) in pre-
treatment, and 54.5 (42.2-71.7) in post-treatment, p <
0.01. While the group of neuromuscular reeducation
scored 33 (18-43.5) in pretreatment, and 66 (54-76.7)
in post-treatment, p < 0.01.

In a recent study performed in the region of South
Africa [19], 16 individuals were recruited and divided
into a re-education group (n = 8) and an experimental
group (n = 8) within the early phase of Bell’s palsy.
Both groups had the same treatment; however, the ex-
perimental group additionally received 30 minutes of
electrical stimulation of facial muscles using a TENS
unit (Frequency 10 Hz, pulse width 10 psec). Accord-
ing to the House-Brackmann scale, the recovery rates
in the experimental group were higher than in the con-
trol group (37.6 £ 18.1 versus 29.6 + 12.5, respec-
tively); nevertheless, these differences were not statis-
tically significant (p = 0.36).

In a different study [20], individuals with Bell’s
palsy were divided into a group that received elec-
tro stimulation (n = 32) and another group that did
not (n = 28). Significant differences were observed
between the groups when the FDI scale was evalu-
ated. The electro stimulation-group showed a major
improvement of physical function (p = 0.02) and so-
cial welfare function (p = 0.03).

Finally, in a study performed by Kim et al. in Ko-
rea [21], 60 individuals with Bell’s palsy in early phase
were selected and separated into two groups, con-
trol (n = 30) and experimental (n = 30). The treat
ment in both groups consisted of drugs, with addi-
tional electrical stimulation for the experimental group.
Prednisolone was administrated during the first 5 days
(1 mg/kg/day), and then during 10 days. They also re-
ceived acyclovir (1500 mg/day) during five days. The
overall rate of patient recovery in the experimental
group was 96%, while in the control group was 88%.
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3.2. Studies without a comparison group

In a study conducted in Finland by Hyvérinen et
al., ten individuals with chronic facial paralysis were
enrolled [22]. When electrical stimulation was ap-
plied in the facial nerve, patients showed improvement,
and the distal latency obtained improved (p = 0.02).
Moreover, in a study conducted in the UK, ten indi-
viduals with chronic paralysis of the seventh cranial
nerve were recruited [23]. They were assessed with
EMG system for measuring eyelid function. The re-
sults showed that electrical stimulation therapy im-
proved voluntary movement, increasing the displace-
ment of the eyebrows in a range of 1.4 mm to 4.1 mm
with an average of 2.5 mm. However, due to their ex-
clusion criteria the study group was reduced to seven
individuals. Four of them showed significant improve-
ment in range of motion (p < 0.01).

4. Discussion

This study was conducted in order to determine
if the use of electrotherapy is helpful in the treat-
ment of Bell’s palsy. The results of this systematic re-
view showed that there is an improvement in patients
who received electrotherapy, in both phases, acute and
chronic. Although there is not enough evidence re-
garding the effectiveness of electrotherapy for treating
Bell’s palsy [24], the results found in this systematic
review are oriented towards a positive response to the
treatment.

In the present study, we analyzed 131 cases and 113
controls. We included seven publications, while both of
the previous systematic reviews only included three or
four publications. For instance, the review about physi-
cal therapy for treating Bell’s palsy performed by Teix-
eira et al. [25], analyzed 3 trials and reported no signif-
icant improvement in patients who received electrical
stimulation, questioning its cost-effectiveness. In the
update of the same review [14], four trials were ana-
lyzed and the results obtained were similar. It is neces-
sary to emphasize that these previous reviews did not
aim to specifically evaluate electrotherapy, but multi-
ple physical therapies. In addition, the trials analyzed
were not very recent.

On the other hand, there are several countries with-
out an up to date guide for the long term treatment
of Bell’s palsy [26]. Although it has been stated that
receiving electrotherapy in the acute phase of Bell’s
palsy is beneficial for patients [19-21,27], and it is

highly used in the Mexican clinical practice (for di-
agnosis and management of Bell’s palsy), there is not
enough evidence to support the efficacy of electrother-
apy in acute cases.

It is necessary to mention that although patients who
received electrical stimulation improved their condi-
tion in all the studies evaluated, the methodology used
in each one was different. For instance, in the study by
Tuncay et al. [20], the electro stimulation with a cur-
rent wave phase began four weeks after diagnosis. The
results showed differences in facial re-education ac-
cording to the House-Brackmann scale. Furthermore,
Hyvérinen [22] used 20 Hz electro stimulation and
100 pseg pulse duration, 30 min/day, for two weeks,
increasing the amount of time per day during 6 months
until reaching 6 hrs of stimulation. Gittins [23] on
the other hand, used a frequency of 2 Hz to 200 Hz
and 50 pseg—200 psec pulse length. Clearly, the fre-
quency applied in the study by Hyvirinen [22] was
lower than the frequency applied in the study by Git-
tins [23]; nevertheless, in the study by Hyvérinen [22]
the results obtained were satisfactory, since all pa-
tients showed significant improvement according to the
House-Brackmann scale. In the study by Gittins [23]
however, the entire study population showed no im-
provement after treatment. Thus, we can infer that the
improvement observed when using electrotherapy did
not depend on the intensity or frequency used.

Unlike previous studies, Manikandan [18] used elec-
trostimulation via galvanic and faradic current for fa-
cial muscles stimulation. Although patients showed
improvement, we must emphasize that electro stim-
ulation therapy was combined with facial rehabilita-
tion exercises, through which much of this improve-
ment was obtained. In more recent studies [19-21], the
results of electrical stimulation treatment in the early
phase of Bell’s Palsy demonstrated a significant re-
covery. It is important to mention that this improve-
ment was observed in studies with a considerable n,
[20,21] with more than 20 patients in the control and
experimental groups, unlike a recent study with a poor
n, [19] in which statistical significance was not ob-
served. Another important aspect in the methodology
of all the studies was the stimulation level, while some
used a motor level [18-20] others applied sub-motor
level (sensory threshold) [17,21,22], this represents
a controversy, because literature indicates that stim-
ulation at motor level, could favor secondary effects
such as synkinesia. It is considered that patients with
chronic peripheral paralysis receiving daily treatment
with electrostimulation for at least 3 months improve
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significantly [23]. Nonetheless, depending on the nerve
injury and latencies deficiency in nerve conduction, pa-
tients with facial paralysis will be considered for a pro-
longed electro stimulation combined with exercise pro-
grams or drug treatment, in order to increase the suc-
cess of the intervention.

Given the importance of the treatment in Bell’s
palsy, our findings suggest that the use of electrother-
apy may play an important role in the improvement
of patients. It would be necessary to develop further
studies with similar characteristics such as parame-
ters of frequency, intensity, pulse duration, treatment
time, number of sessions, number of contractions and
even the same area of stimulation, with the purpose of
clarifying the genuine role that electrotherapy plays in
Bell’s palsy treatment.

Conflict of interest

The authors have no competing interests to report.

References

[1] Enrique Sabag-Ruiz JO-B, Brito-Zurita OR. Estimulacién
nerviosa eléctrica transcutdnea para el prondstico de paralisis
de Bell. Revista Medica Instuto Mexicano del Seguro Social.
2009: 413-420.

[2] Greco AG A, Fusconi M, Marinelli C, Macri GF, de Vin-
centiis M. Bell’s palsy and autoimmunity. Autoimmunity Re-
views. 2012: 323-328.

[3] Baugh RF, Basura GJ, Ishii LE, Schwartz SR, Drumheller
CM, Burkholder R, et al. Clinical practice guideline: Bell’s
palsy. Otolaryngol Head Neck Surg. 2013; 149: S1-27.

[4] De Diego JI, Prim MP, Madero R, Gavilan J. Seasonal pat-
terns of idiopathic facial paralysis: A 16-year study. Otolaryn-
gol Head Neck Surg. 1999; 120: 269-271.

[5] Peitersen E. Bell’s palsy: The spontaneous course of 2,500 pe-
ripheral facial nerve palsies of different etiologies. Acta Oto-
laryngol Suppl. 2002: 4-30.

[6] Reginald F. Baugh M, Gregory. Basura, MD, PhD, Lisa E.
Ishii, MD, MHS, Seth R. Schwartz. Clinical Practice Guide-
line: Bell’s Palsy. Otolaryngology-Head and Neck Surgery.
2013: 1-27.

[7] McCormick DP. Herpes simplex virus as a cause of Bell’s
palsy. 1972. Rev Med Virol. 2000; 10: 285-289.

[8] Eviston TJ, Croxson GR, Kennedy PG, Hadlock T, Krishnan
AV. Bell’s palsy: Aetiology, clinical features and multidisci-
plinary care. J Neurol Neurosurg Psychiatry. 2015; 86: 1356-
1361.

[9] McCaul JA, Cascarini L, Godden D, Coombes D, Bren-
nan PA, Kerawala CJ. Evidence based management of Bell’s
palsy. Br J Oral Maxillofac Surg. 2014; 52: 387-391.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Madhok VB, Gagyor I, Daly F, Somasundara D, Sullivan
M, Gammie F, et al. Corticosteroids for Bell’s palsy (idio-
pathic facial paralysis). Cochrane Database Syst Rev. 2016; 7:
Cd001942.

Gagyor I, Madhok VB, Daly F, Somasundara D, Sullivan M,
Gammie F, et al. Antiviral treatment for Bell’s palsy (idio-
pathic facial paralysis). Cochrane Database Syst Rev. 2015:
Cd001869.

Cardoso JR, Teixeira EC, Moreira MD, Favero FM, Fontes
SV, Bulle de Oliveira AS. Effects of exercises on Bell’s palsy:
Systematic review of randomized controlled trials. Otol Neu-
rotol. 2008; 29: 557-560.

Pereira LM, Obara K, Dias JM, Menacho MO, Lavado EL,
Cardoso JR. Facial exercise therapy for facial palsy: System-
atic review and meta-analysis. Clin Rehabil. 2011; 25: 649-
658.

Teixeira LJ, Valbuza JS, Prado GF. Physical therapy for Bell’s
palsy (idiopathic facial paralysis). Cochrane Database Syst
Rev. 2011: Cd006283.

Ferreira M, Marques EE, Duarte JA, Santos PC. Physical ther-
apy with drug treatment in Bell palsy: a focused review. Am J
Phys Med Rehabil. 2015; 94: 331-340.

Liu Z-D, He J-B, Guo S-S, Yang Z-X, Shen J, Li X-Y, et al.
Effects of electroacupuncture therapy for Bell’s palsy from
acute stage: Study protocol for a randomized controlled trial.
Trials. 2015; 16: 378-378.

Targan RS, Alon G, Kay SL. Effect of long-term electrical
stimulation on motor recovery and improvement of clinical
residuals in patients with unresolved facial nerve palsy. Oto-
laryngol Head Neck Surg. 2000; 122: 246-252.

Manikandan N. Effect of facial neuromuscular re-education
on facial symmetry in patients with Bell’s palsy: A random-
ized controlled trial. Clin Rehabil. 2007; 21: 338-343.
Alakram P, Puckree T. Effects of electrical stimulation on
House-Brackmann scores in early Bell’s palsy. Physiother
Theory Pract. 2010; 26: 160-166.

Tuncay F, Borman P, Taser B, Unlu I, Samim E. Role of elec-
trical stimulation added to conventional therapy in patients
with idiopathic facial (Bell) palsy. Am J Phys Med Rehabil.
2015; 94: 222-228.

Kim J, Choi JY. The effect of subthreshold continuous elec-
trical stimulation on the facial function of patients with Bell’s
palsy. Acta Otolaryngol. 2016; 136: 100-105.

Hyvarinen A, Tarkka IM, Mervaala E, Paakkonen A, Valtonen
H, Nuutinen J. Cutaneous electrical stimulation treatment in
unresolved facial nerve paralysis: An exploratory study. Am
J Phys Med Rehabil. 2008; 87: 992-997.

Gittins J, Martin K, Sheldrick J, Reddy A, Thean L. Electrical
stimulation as a therapeutic option to improve eyelid function
in chronic facial nerve disorders. Invest Ophthalmol Vis Sci.
1999; 40: 547-554.

Murthy JMK, Saxena AB. Bell’s palsy: Treatment guidelines.
Annals of Indian Academy of Neurology. 2011; 14: S70-S72.
Teixeira LJ, Soares BG, Vieira VP, Prado GF. Physical ther-
apy for Bell s palsy (idiopathic facial paralysis). Cochrane
Database Syst Rev. 2008: Cd006283.

Salud SD. Guia de Préctica Clinica, Diagnéstico y Manejo de
la Pardlisis de Bell (Pardlisis Facial Idiopatica) 2009.
Samsudin WS, Sundaraj K, Ahmad A, Salleh H. Initial as-
sessment of facial nerve paralysis based on motion analysis
using an optical flow method. Technol Health Care. 2016; 24:
287-294.



873

E.G. Burelo-Peregrino et al. / Electrotherapy and Bell’s palsy

VN *((91 W)y 99s) uorssaIdar-eow ‘sosAeue dnoiSqns 1o AJrAnIsues *3-9) QUOP JI ‘SosA[eur [RUOTIIPPE JO SINSAT QAID) €T SISATeue [euonIppy

I ?19eL *(GT W) 99S) SAIPNIS SSOIJE SBIQ JO YSII JO JUSUWISSISSE AUR JO SINSAI JUISAIJ g  SAIPNIS SSOIOL Selq JO YShy

VN *KOUQ]SISUOD JO SOINSBAW PUER S[EAISIUT QOUIPYUOD SUIPN[OUT ‘QUOP SISATRUB-BIOWI [OBD JO SINSAIJUAsAId [T S)[NSAI JO SISAYIUAS

101d 15010J © Y3IM A[[BOPI ‘STEAIOIUI QOUIPYUOD PUB SABUWIIISD saIpnls

8—9 199332 (q) dnoi3 uonuaaIul Yoea J0J eep Arewrwns oiduis (B) :Apnis yoed 10J ‘yudsaid ‘(SuLrey o s)Jouaq) pAIdpISuOd SAWOINO [[B I0 (T [enpIAIpUI JO SINSY

1 9IqeL, *(Z1 WY 99S) JUSWISSISSE [IAJ] JWOINO AUR ‘Q[qR[IBAE JI ‘pUE APNJS OB JO SBIq JO YSLI UO BIEP JUASAIJ @] SOIPNIS UIYIIM SBIq JO ST

Z 9I98L ‘6-9 'suone)d ay) ap1aoid pue (porrad dn-mor[of ‘SODId @zZ1s Apmis <3°9) PajorNXa 1M BIBP YOIy JOJ SonsLIa)oeIeyd juasaid ‘Apms yoea 10 8] SONSLISJoRIRYD ApNIS
‘wegeIp Moy e

9 M A[[eapl ‘9Fe)s Yora I SUOISN[OX? JOJ SUOSLAI YIIM ‘MIIAI AU} Ul PIPN[OUl Pue ‘ANTIQISI[O JOJ PISSISSE ‘PAUIOS SAIPNIS JO SIAQUINU QAID) /| uorno9es Apms

snsay
‘pay1oads-axd

7 9IqeL ‘9 Q1M yoTyM SunedIpur ‘ouop JI ‘(uorssarsar-eouwr ‘sasAreue dnoiSqns 10 J1ANISUSS 3'9) SasA[eue [RUONIPPE JO SPOYIOW 9qQUIdSd 9] sosATeue [euonippy

1 9IqeL, *(serpmys urypim Suniodar 9An99[s ‘seiq uonedrqnd ¢3-9) 9oUSPIAS SATIR[NUND A} 109JJe AU JBY) SBIq JO YSLI JO JuowIssasse Aue AJ10adg  G[  SOIpnIs SSOIOR SeIq JO STy
‘SISA[eue-elow

9-G ora 10§ (] “3°9) AOUAISISUOD JO SAINSLIW SUIPN[OUL ‘SUOP JI ‘SAIPNIS JO S}NSL SUIUIGUIOD PUE BIEp SUI[PUBY JO SPOYISW 3y} 9L 1 S)[NSAI JO SISAYIUAS

VN *(SUBIW UT Q0UAIJYIP ‘Onjel ysuI <3-9) sainseaw Arewwns [edound oy e1§ €] saInseaw Arewuing

*SISUIUAS BIRp AUB UI pasn 9q 0} ST UOTJRULIOJUI SIY) MOY PUB ‘([9AJ] QWOIINO soIpmys

9 Jo Apnys o) Je QUOp sem SIY) JOYIYM Jo uoneoyroads Surpn[our) sAIpnys [enpIAIPUI JO SeIq JO YSLI SUISSISSE JOJ PAsn SPOYIoW 9quIOSd  ¢]  [ENPIAIPUI U SeIq JO YSIY

¥ -opew suoneoyridurs pue suondwnsse Kue pue (s901nos Surpunj ‘SODIJ *S'9) 1YSnos o1om eIep Yorym I0J So[qeLIeA [[e ouyep pue Isr| [ SWIA BB
*$101e31SIAUT WOIJ BJep JUrIyuod

9—G pue Surure)qo 10j sassadoid Aue pue (2jeorjdnp ur ‘Apuopuadopur ‘surroy pajoqid 3-9) syrodar woIy UONORIIXA BIEP JO poyloWw Qs (O] $s2001d uoNOI[[0d Bl
‘(S1sA[eue-erow

9—G Q) ur papnpour ‘9[qedrdde J1 ‘pue ‘mMI1Ad1 ONRW)SAS Ul papnyoul ‘AN[IISIQ ‘SUIUdIdS “3°'1) sAPN)s Suno[as Joj ssadoid gy AelS 6 uorjo9[es Apms

9 ‘pareadar 9q p[noo 31 1ey) Yons ‘pasn SHWI Aue SUIpN[OUT ‘9seqelep duo ISed[ e 10J A31ens [2Ieas OIUONIJ[d [N Judsald  § [oIeas
"PaYOIELDS SB[ AJep PUB YOIEIs

S Y} ur (SAIpNIs [eUOnIppE AJIIUAPT 0} SIOYINE APnis YIIM JOBIU0D ‘9FLISA0D JO SAIBP YIIM saseqeiep *S°9) Se0In0s UOTJBWIIONUT [[€ dqLIOsSa( [ $90IN0S UOTIEWLIOJU]
‘greuonyes JurAld AIqISI[e J0J BLIILID Sk pasn (Snje)s

S uoneodrqnd ‘9Fen3ue| ‘paIapIsuod s1edk 3-9) sonsueldeIeyd 1odar pue (dn-mofjoj Jo YISual ‘SODId 8°9) sonsueloeIeyd Apnms AJ10adg 9 BLIIID ANIQISIH
“JoquINu uonensI3ar Jurpnjour

VN uonewIoul uonensigar opraoid ‘O[qe[reae J1 ‘pue ‘(SsaIppe qopp *S79) PIsSSaode 9q UBD I AIOYM PUE JI ‘SISTXd 000301d MITAQI © JT JedIpu] G uonensIsaI pue 000301

spoyiap
“(SODId) us1sap

¥ Apmys pue ‘sawooino ‘suostredwos ‘suonuaroiul ‘sjuedronred o) 90uaIaJaI YIIM PassaIppe Suraq suonsanb jo juowaye)s Jo1dxa U op1ACY] saAn2[lqO

¢ ‘umowy Apealfe sIjeym JO 1X0JU0d AU UT MIIAI ) JOJ 9[RUONEBI OY) 9qQLIOSA(J € Jreuoney

uoyINPOLIUL
"JOqUINU UoNe:nsI3al
MITADI OTJEWIAISAS ‘sTuIpuy £ Jo suoneordw pue SUOISN[OUOD ‘SUOTJEIIWI] {S}[NSAT SPOYIoW SISAYIUAS pue [esrerdde Apnis ‘suonuaAIouT

JoeNSqQy pue ‘syuedronted ‘e AIIqISie Apnys (S90In0s vlep S9A1N0[qo punoidyorq :o[qesridde se ‘Surpnjour Arewwins paInjonns € 9pIAcld g Arewrwns paInonns

100415qY

o3ed apr, "J10q 10 ‘SISA[RUR-RJOW ‘MIIADI JNJRWR)ISAS B sk 11oda1 oyy AJnuapy | L

piL

# oSed uo
pauodoy WA ISIPOAYD # ordoj/uonoseg

ISIPPAY VIASTU :X1puaddy



E.G. Burelo-Peregrino et al. / Electrotherapy and Bell’s palsy

874

"£600001pawd [eumol/[ LE 101 0P *£600001°

X(£)9 PON SOTd IUAWALIS VINSTA UL :SISATRUY-BION PUE SMOTARY oNewalsAg To swayy Suniodoy pamagaid “(6007) dnoID VINSTEA UL ‘O Ueun]y ‘f JelziRL, 'V eraqry ‘d J9YoN

1 “MIIAI JIBWA)SAS YY) J0J s1apuny jo o1 ‘(eyep jo A[ddns “3-9) y1oddns 19y10 pue MIIASI ONRUIAISAS Ay} J0J SUIPUNJ JO SIOINOS QLIS LT Surpunyg
Suipun,]
11-6 "YoIeasal aIng Joj suonedsrdul pue ‘9ouapIAd JIYIO0 JO JXAIU0D Y} UI S)[NSAI dY) Jo uoneardiour [eIouds e opIaold 97 SuoISN[OU0))
*(se1q Suntodar
11-6 YoIeISAI PAYNUAPI JO [BAALIAI 910[dWIOdUT *3°9) [OAS[-MIIAI J& PUE ‘(SBIq JO YSLI “39) [9AS] QWIOIINO PUB APNIS Je SUONBIIWI[ SSNOSIJ  GT suone) I
‘(sxoxewr Ao110d pue ‘s1asn ‘s1opraoid aredyieay
11-6 ¢39) sdnoi3 Aoy 0] 9OUBAJ[AI JIOY) JOPISUOD (DUIOIINO UTRW (OB J0J JOUIPIAD JO YITUaXs Ay} SuIpnour sSUIpuy Urew ay) SZLBWWNS ¢ QOUIPIAD JO ATRWIUNG
UoISSNISI(Y
# oSed uo
payodoy W ISIPOAYD # ordoj/uonoseg




