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Abstract

IMPORTANCE—Facial paralysis (FP) after surgery has substantial functional, emotional, and 

financial consequences. Most iatrogenic FP is managed by watchful waiting, with the expectation 

of facial function recovery. A potential treatment is physical therapy (PT).

OBJECTIVE—To investigate whether noninvasive PT compared with no PT or other intervention 

improves facial nerve outcomes in adults with iatrogenic FP.

LP;&-2QEVIDENCE REVIEW—Patients with noniatrogenic FP, facial reanimation surgery, and 

invasive adjunctive treatments (acupuncture or botulinum toxin injection) were excluded. A 

systematic review was conducted for records discussing iatrogenic FP and PT; a search for these 

records was performed using Ovid MEDLINE (1946–2019), Embase (1947–2019), Scopus (1823–

2019), Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials, 

World Health Organization International Clinical Trials Registry Platform (2004–2019), and 

ClinicalTrials.gov (1997–2019). The references of all the included articles were also assessed for 
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eligible studies. All human participant, English-language study designs with at least 2 cases were 

included. Quality assessment was performed using the Methodological Index for Non-randomized 

Studies (MINORS) and the revised Cochrane Risk of Bias 2 (RoB 2) tool for randomized 

controlled trials. All search strategies were completed on May 16, 2019, and again on October 1, 

2019.

FINDINGS—Fifteen studies (7 of which were retrospective cohort studies) and 313 patients with 

iatrogenic FP were included in the systematic review. Most iatrogenic FP (166 patients [53%]) was 

associated with parotidectomy; traditional PT (ie, facial massage) was the most common 

intervention (196 patients [63%]). The use of various facial grading systems and inconsistent 

reporting of outcomes prevented direct comparison of PT types.

CONCLUSIONS AND RELEVANCE—Because of heterogeneity in reported outcomes of facial 

nerve recovery, definitive conclusions were unable to be made regarding the association between 

PT and outcomes of iatrogenic FP. Physical therapy probably has benefit and is associated with no 

harm in patients with iatrogenic FP.

Facial paralysis (FP) secondary to surgery has a reported incidence of 11% to 40%.1 Rates 

of iatrogenic FP vary by surgery type: oral-maxillofacial surgery is the most common (40%), 

followed by head and neck surgery (25%), otologic surgery (17%),and cosmetic 

surgery(11%).1For patients, FP is associated with substantial functional, emotional, and 

financial consequences.2–4 Given its detrimental impact, iatrogenic FP is an important 

complication for otolaryngologists, plastic surgeons, oral surgeons, and dermatologists to 

manage. Most iatrogenic FP is expected to be temporary5 and is managed by watchful 

waiting.

Treatment options to encourage facial function recovery are varied, including medical 

therapy (ie, corticosteroids) and physical therapy (PT).5 Physical therapy is advantageous 

because it is noninvasive and encourages patients to actively participate in their recovery.6 

However, there is a paucity of literature on the effectiveness of PT. Although a 2011 

Cochrane review by Teixeira et al7 found no high-quality evidence supporting the benefit or 

harm of PT for idiopathic FP, studies of PT for iatrogenic FP are limited to a few 

randomized controlled trials (RCTs)5,8 and observational studies.9 Iatrogenic FP can occur 

despite meticulous surgical dissection and intraoperative confirmation of facial nerve 

continuity likely because of local manipulation.1 Therefore, iatrogenic FP represents a 

pathogensis unique from idiopathic FP, which is often stated to result from inflammation 

after viral infection.7 The primary objective of this systematic review was to investigate 

whether noninvasive PT compared with no PT or other intervention improves facial nerve 

outcomes in adults with iatrogenic FP.

Methods

Study Design

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)10 

guidelines were followed in this systematic review (Figure). A systematic review protocol 

was published on PROSPERO.11 Using the PICOS (population, interventions, comparators, 

outcomes, and study design) format, the population of interest was adults (≥18years old)with 
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iatrogenic FP of any degree (complete or partial), the intervention was noninvasive PT of 

any modality compared with no PT (or other intervention), and the outcome was description 

of facial nerve outcomes. All human participant, English-language study designs and case 

series with at least 2 cases were included. The exclusion criteria were noniatrogenic FP (ie, 

any cause of FP not after a surgical procedure), any invasive intervention (nerve repair, facial 

reanimation, acupuncture, or botulinum toxin injection), pediatric patients, and 

intraoperative facial nerve transection because this type of injury is unlikely to resolve via 

nonsurgical intervention alone. Electrical stimulation was not excluded as an invasive form 

of PT because it is available over the counter and does not require an additional procedure 

by a specialist, unlike botulinum toxin injection or acupuncture. If studies did not report 

facial nerve transection, we assumed that the facial nerve was in continuity. Patients with 

noniatrogenic FP, facial reanimation surgery, and invasive adjunctive treatments 

(acupuncture or botulinum toxin injection) were excluded. Case reports, review articles, 

nonhuman studies, non–English-language text, and unavailable full text were excluded.

A medical librarian (L.E.S.) created search strategies for FP and PT to identify records 

discussing iatrogenic FP and PT in Ovid MEDLINE (1946–2019), Embase (1947–2019), 

Scopus (1823–2019), Cochrane Database of Systematic Reviews, Cochrane Central Register 

of Controlled Trials, World Health Organization International Clinical Trials Registry 

Platform (2004–2019), and ClinicalTrials.gov (1997–2019). Database search results were 

not limited to publication year or study type. All search strategies were completed on May 

16, 2019, and again on October 1, 2019. A total of 1429 records were identified through 

database searching, with 1418 records included after removal of duplicate records.12 Fully 

reproducible search strategies can be found in the eAppendix in the Supplement.

Two of us (N.S.W. and J.J.C.) first independently screened titles and abstracts for inclusion. 

Next, 2 independent reviewers (N.S.W. and L.J.) screened the full texts. Study quality was 

appraised by the first author (N.S.W.) using the Methodological Index for Non-randomized 

Studies (MINORS) criteria13 and the revised Cochrane Risk of Bias 2 (RoB 2) tool for 

RCTs.14 Any discrepancies were addressed and resolved by consensus with the senior 

author (J.J.C.); only 2 articles15,16 required further discussion with the senior reviewer 

(J.J.C.).

The primary outcome was facial function after PT, which was assessed by clinician-graded 

instruments (House-Brackmann [HB] facial grading system),17 the Sunnybrook Facial 

Grading System (SFGS),18 alternative facial grading systems (Facial Paralysis Recovery 

Profile and Recovery Index19 and facial measurements8,20–22), or narrative description of 

facial function. A secondary outcome was synkinesis. If data were not available in the 

published article, authors were contacted via email.

Statistical Analysis

Descriptive statistics characterized the type of surgery, PT, and facial nerve outcome 

measures. Mean differences between pretreatment and posttreatment facial nerve outcome 

grades were calculated. Heterogeneity in the facial nerve outcome measures used precluded 

meta-analysis.
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Results

Characteristics of Included Studies

Table 1 summarizes the included studies. There were 17 articles5,8,9,15,20,21,23–33 published 

on 15 studies; a total of 313 patients with iatrogenic FP were included in the systematic 

review. One study resulted in 3 articles,15,20,24 and each was assessed for unique patient data 

for this systematic review. One study23 was added after reviewing the references of all of the 

included studies. The studies originated from all over the world, published from 1991 to 

2019. Four studies5,8,15,20,23,24 were RCTs, 7 studies9,25–30 were retrospective cohort 

studies, 3 studies31–33 were case series, and 1 was a prospective cohort study.21

Quality Assessment

eTable 1 in the Supplement (listing 11 studies9,21,25–33) and eTable 2 in the Supplement 

(listing 6 studies5,8,15,20,23,24) summarize the study quality assessment. Eleven observational 

studies9,21,25–33 were assessed with the MINORS criteria. The maximum sum scores for 

noncomparative observational studies21,25–33 and for comparative observational studies9 are 

16 and 24, respectively. In this systematic review, 4 noncomparative studies29,30,32,33 had 

sum scores at the lower end (range, 4–6), and 6 noncomparative studies21,25–28,31 had sum 

scores at the higher end (range, 9–12). The only comparative observational study9 had a low 

sum score of 9 (eTable 1 in the Supplement). Four RCTs5,8,15,20,23,24 assessed with the RoB 

2 tool ranged in quality from low to some concern for bias (eTable 2 in the Supplement).

Type of Surgery, Intervention, and Outcome Measure

Table 2 summarizes the types of surgical procedures in the included studies and cited 

incidences of FP.1,8,30,32,33 The procedures were classified based on location of the surgery 

as extratemporal (170 patients [54%]), temporal (4 patients [1%]), and intracranial (126 

patients [40%]). If the location of surgery was not specified, the data were classified as 

incomplete reporting (13 patients [4%]). Most iatrogenic FP (166 patients [53%]) was 

associated with parotidectomy.

Table 3 summarizes the type of intervention, classified as traditional PT (196 patients 

[63%]), electromyography (EMG) biofeedback (39 patients [12%]), electrical stimulation 

(10 patients [3%]), and observation (19 patients [6%]). Observation involved no PT 

intervention and included treatment with corticosteroids or antiviral agents alone. Studies 

that did not specify the type of PT were classified as incomplete reporting (49 patients 

[16%]). The use of various facial grading systems and inconsistent reporting of outcomes 

prevented direct comparison of PT types.

The facial nerve outcome measures used are summarized in eTable 2 in the Supplement. 

Among the studies reporting use of one or more facial grading scales, the outcome measures 

were classified as HB Facial Grading System grade (7 studies5,9,23,25–27,33), SFGS grade (2 

studies28,30), both HB Facial Grading System grade and SFGS grade (3 studies8,21,24), 

alternative facial grading system (8 studies8,15,20,21,25,27,31,32), and no facial grading system 

used (2 studies29,32). Of note, only 4 of the 17 included articles reported quality of life 

outcomes using a validated disease-specific scale, either the Facial Disability Index15,20,21 or 
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the Facial Clinimetric Evaluation8; however, for the 3 studies15,20,21 using the Facial 

Disability Index, data were mixed among noniatrogenic and iatrogenic causes, precluding 

adequate comparisons.

Qualitative Synthesis

PT vs Observation—Four studies9,23,24,32 compared PT with observation. The 

retrospective cohort study by Barbara et al9 of 29 patients with FP after acoustic neuroma 

resection compared massage therapy with a historical cohort who did not receive PT. 

Physical therapy was initiated immediately after surgery and continued for 12 months. Both 

groups had an initial median HB grade of IV of VI. The study did not report final HB grades 

for either group, but a postintervention subgroup analysis was performed for the patients 

with postoperative HB IV and V. This subgroup analysis found that, after 1 year, 67% of 

patients in the PT group improved from HB IV to II and 67% from HB V to III. In contrast, 

the control group had only 10% of patients improve from HB IV to III and 70% from HB V 

to IV. Although postintervention data are incomplete, Barbara et al9(p935) asserted that 

“facial nerve function improved to a much greater extent and more quickly when early 

physical rehabilitation was applied.” Beurskens and Heymans24 compared mime therapy 

with observation in an RCT that included 48 patients with chronic FP (>9 months) of mixed 

origins; however, individual HB and SFGS scores for 7 patients with iatrogenic FP were not 

reported. The authors concluded that “facial symmetry improved in 100% of the PT group 

versus 38% of the observation group.”24(p182) In a case series of FP after sagittal split 

osteotomy, Choi et al32 described 1 patient treated with PT, 3 patients treated with PT and 

electrical stimulation, and 1 patient treated with no PT. No facial grading system was used. 

All 3 patients who were treated with PT and electrical stimulation achieved “complete 

recovery” by 6 months. The patient treated with PT alone had persistent weakness in “the 

frontal branch” of the facial nerve. The patient treated with no PT achieved “complete 

recovery” by 6 months. Finally, Ross et al23 performed an RCT with 31 patients, 25 of 

whom had iatrogenic FP for at least 9 months. There were 3 groups, including patients who 

received (1) EMG biofeedback with mirror therapy, (2) mirror therapy alone, and (3) 

observation only. Preintervention HB grades were reported for groups 1 and 2 but were 

unreported for group 3. The authors did not specify into which groups the patients with 

iatrogenic FP were randomized, nor did they report any postintervention HB grades. They 

concluded that there is “significant beneficial effect of feedback training with either mirror 

feedback therapy alone or with the addition of EMG [bio]feedback.”23(p748)

Traditional PT—Traditional PT was the most commonly used type of intervention. An 

RCT by Infante-Cossio et al5 compared the effectiveness of supervised PT vs self-directed 

home PT after superficial parotidectomy in 79 patients with FP. Outcomes were reported 

using a modified HB Facial Grading System scale. The authors found no difference in 

outcomes between the 2 groups at 12 months. Paolucci et al8 performed an RCT comparing 

types of traditional PT in 22 patients after acoustic neuroma resection. For 3 months, 1 

group performed mirror therapy, and the comparator group performed mime therapy, self-

massage, speaking exercises, and breathing and relaxation exercises. At the 5-month follow-

up, the median HB grade and SFGS grade had improved for both groups. The authors 

concluded that both groups showed “global and progressive” improvement in facial function.
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8 Other studies9,24 did not report outcomes; however, their conclusions suggested 

improvement after PT.

Electrical Stimulation—Three studies25,31,32 reported on the use of electrical stimulation 

of facial muscles. The case series by Choi et al32 described 3 patients who achieved full 

recovery of facial function after treatment with PT and electrical stimulation. The case series 

by Hussain et al31 reported on the use of electrical stimulation alone in 2 patients after 

otologic surgery. Outcomes were described using the Facial Paralysis Recovery Profile and 

Recovery Index.19 Patients were treated for 60 weeks, and all demonstrated improvement. In 

the case series by Choi et al32 and by Hussain et al,31 the method of electrical stimulation 

(percutaneous or transcutaneous) and the target muscles were not reported. In a retrospective 

cohort study, Gittins et al25 described transcutaneous electrical stimulation of the orbicularis 

oculi among 8 patients with an HB grade of IV or worse after acoustic neuroma resection. 

Postintervention HB grades were not reported. However, patients described some subjective 

improvement, including decreased use of artificial tears and improved facial tone. None of 

these 3 studies25,31,32 describe specific symptoms of synkinesis or worsening of synkinesis 

as a result of electrical stimulation.

EMG Biofeedback—Four studies23,26–28investigated the use of EMG bio feedback with 

traditional PT. In the retrospective cohort study of 6 patients by Brach et al,27 outcomes 

included HB grade and facial synkinesis. The HB grades did not change; however, 

improvement in oral synkinesis was noted. In their retrospective cohort study of 19 patients, 

VanSwearingen and Brach28 described similar findings with EMG bio feedback. The 

retrospective cohort study of 14 patients by Segal et al26 demonstrated an improved HB 

grade over time; however, individual patient HB grades were not reported. As previously 

noted, the RCT by Ross et al23 reported improved outcomes with EMG biofeedback.

PT and Synkinesis—Synkinesis is abnormal, involuntary facial movement that occurs 

when trying to perform a voluntary facial movement.27 It is an unwanted sequelae of facial 

nerve injury resulting from abnormal facial nerve reinnervation during nerve regeneration.
34,35 Four studies24,26–28 analyzed synkinesis outcomes after PT. In their retrospective 

cohort studies, Brach et al27 and VanSwearingen and Brach28 observed that most individuals 

had reduced synkinesis after PT. However, the data are incomplete because patients with 

mixed causes of FP were included in both studies, and it is unclear how many of the patients 

who experienced reduced synkinesis had iatrogenic FP. The RCT by Beurskens and 

Heymans24 found that patients in the mime therapy group improved in synkinesis, and 

patients in the observation group experienced worsening of synkinesis after 3 months. The 

retrospective cohort study by Segal et al26 described variable synkinesis outcomes.

Discussion

This systematic review investigated 313 patients with iatrogenic FP treated with PT. The 17 

included articles5,8,9,15,20,21,23–33 ranged from low quality to high quality. The most 

commonly reported surgical procedure resulting in FP was parotidectomy, and the most 

commonly used PT was traditional PT. Overall, PT was associated with improved FP 

outcomes. Heterogeneity in outcome reporting precluded direct comparisons of the different 
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types of PT interventions and meta-analysis of the FP outcomes. The inherent challenges of 

studying this surgical complication have contributed to a gap in the literature examining 

treatment options (specifically PT for iatrogenic FP).7,36,37 This gap was the basis for our 

systematic review.

The goals of PT for FP are to maintain muscle trophism, tone, and proprioception.5 Physical 

therapy aims to maximize intentional facial movements and minimize synkinesis, often by 

using the contralateral side of the face to facilitate motor learning.21 The successful end 

point of PT is the use of motor learning to control neuroplasticity such that facial 

movements appear more symmetric with little conscious effort.23,26

This systematic review analyzed cases of iatrogenic FP managed with traditional PT, EMG 

biofeedback, electrical stimulation, or observation. Traditional PT, such as mime therapy, 

mirror therapy, or neuromuscular training, centers on a combination of massage, relaxation, 

and expression of emotional and functional facial movements.5,8,9,20 Techniques are applied 

to the paralyzed side of the face to improve static and dynamic symmetry while 

simultaneously controlling synkinesis.20 In EMG biofeedback, individuals use audio or 

visual feedback from EMG activity to attempt deliberate, symmetric facial movements, 

stopping the exercise immediately if facial asymmetry or synkinesis occurs.26 

Electromyography biofeedback is beneficial because immediate feedback is given about 

facial movement, and the individual is redirected to a more appropriate movement. 

Advocates for EMG biofeedback hypothesize that, over time, motor learning and 

neuroplasticity allow for the unconscious production of desired facial movements without 

the need for feedback.23,27 Electrical stimulation centers on the theory that muscle fibers are 

dependent on neural activity; therefore, inactivity leads to atrophy, whereas electrical 

stimulation of denervated muscle reverses atrophic changes, especially for small, fast-twitch 

muscles, such as the facial mimetic muscles. Many experiments with electrical stimulation 

are performed on animal models; demonstrable success in humans has not been definitively 

achieved.25 Given the heterogeneity in types of PT, lack of standardized reporting of 

outcomes, and the paucity of prospective RCTs, we cannot conclude which PT modality is 

the most effective with the current evidence from this systematic review.

Synkinesis is primarily treated with chemodenervation of hyperactive muscles using 

botulinum toxin.38 Surgical denervation of these muscles may also be considered.39 Physical 

therapy may be combined with botulinum toxin to improve facial symmetry.40–43 Only a few 

of the included studies of PT alone reported synkinesis outcomes, with variable results.
24,26–28

The most appropriate timing for the initiation of PT is an important clinical consideration. 

Some argue that premature assessment of facial movement could draw inaccurate 

conclusions about a recovering facial nerve.23 However, inaction may leave patients with 

decreased quality of life and greater uncertainty about recovery.8 Numerous 

studies15,20,21,23–25,27,31 in this systematic review examined the association of PT with FP of 

at least 9 months’ duration and demonstrated advantageous results. Therefore, PT may be 

beneficial regardless of timing, although substantial uncertainty remains.
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A further question is whether supervised PT or self-directed home PT is more effective. 

Self-directed home PT typically involves a set of facial exercises, either individualized to the 

patient or standardized. Patients are instructed to practice for varied periods (ranging from 

30 minutes to 1 hour) and frequencies (once a day to multiple times a day).5,23,26 

Electromyography biofeedback cannot be performed at home because of equipment needs, 

but it is possible to do electrical stimulation at home.25 There is evidence to suggest that 

self-directed home PT is as effective as supervised PT.5 In addition, a long-term treatment 

regimen that can be self-administered at home may have the advantages of health care cost 

savings24 and patient convenience for those who may have difficulty receiving in-person 

treatment because of travel limitations, medical comorbidities, or socioeconomic factors. 

Some argue that the heterogeneity of presentation of FP necessitates individualized PT 

directed by a physical therapist,43,44 but it is unknown if self-directed PT is more beneficial 

in cost and effectiveness than supervised PT.

The varied and nuanced types of PT, as well as the lack of uniformity in their administration, 

represent a major impediment to the study of the effectiveness of PT. Consistency in the 

outcome metric used (HB Facial Grading System, SFGS) was absent among the articles 

included in our systematic review. Moreover, despite the substantial burden of FP on quality 

of life, only 4 of the 17 included articles reported outcomes using a validated disease-

specific scale (the Facial Disability Index15,20,21 or the Facial Clinimetric Evaluation 

Scale8), and heterogeneous reporting precluded adequate quality-of-life comparisons. A 

standardized PT protocol for FP would allow for improved assessment of the outcomes. A 

consensus among physical therapists, surgeons, and patients would be the appropriate next 

step to investigate the effectiveness of PT in FP. In addition, standardized reporting of 

outcomes for facial function with established follow-up times would allow for meta-analyses 

in the future to advance our understanding of this challenging clinical scenario.

Limitations

Despite a thorough systematic search and analysis, this study has a number of limitations. 

Heterogeneity in outcome reporting was a major limitation. Different facial grading systems 

were implemented in almost all included articles; most studies8,15,20,21,25,27,31,32 used an 

alternative grading system. For articles using the HB Facial Grading System and the SFGS, 

2 studies5,30 applied a modified version of these systems that has not been validated. 

Inadequate reporting was the greatest challenge to this systematic review. Five observational 

studies21,26,27,30,33 and 1 RCT23 lacked post intervention outcome reporting. Numerous 

studies included participants with various causes of FP (iatrogenic, idiopathic, or infectious), 

and frequently the individualized outcomes before and after PT were not reported separately 

for the patients with iatrogenic FP. Missing data from participants, entire cohort groups, or 

potentially eligible but non–English-language studies possibly impacted the conclusions of 

our systematic review. Requests for complete information were made to all corresponding 

authors of the included studies via email. In all cases, the requested information was 

unavailable or inadequate, or there was no reply. Issues with potential bias were also present. 

Two RCTs5,23 had insufficient blinding of participants and therapists. None of the included 

studies reported adverse effects from PT, which could either indicate reporting bias or that 

PT is harm free. Despite the inclusion of fair-quality and poor-quality studies, the benefit of 
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performing a systematic review for this clinical scenario is the ability to counsel patients and 

clinicians that the utility of PT is uncertain based on available evidence rather than anecdotal 

conjecture. In addition, studies did not consistently specify whether systemic corticosteroids 

or antiviral agents were administered; however, given the literature on their use for acute FP, 

including iatrogenic FP, it can be assumed that corticosteroids are widely administered to 

patients with FP.7,45,46 Therefore, the amount of benefit from medical therapy vs from PT 

could not be assessed in our systematic review. Therefore, were commend that future studies 

use standardized reporting measures to better stratify and compare outcomes in facial nerve 

care and research.47

Conclusions

Because of the incomplete and heterogeneous reporting of outcomes for facial function, 

definitive conclusions were unable to be made regarding the effectiveness of PT for 

iatrogenic FP. Physical therapy probably has benefit and is associated with no harm in 

patients with iatrogenic FP, but additional studies are needed. Standardized reporting of 

outcomes for facial function is critically important to inform clinicians, patients, and 

researchers on how to best manage this challenging clinical scenario.
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Key Points

Question

In adults with iatrogenic facial paralysis (FP), is noninvasive physical therapy (PT) 

compared with no PT or other intervention associated with improved facial nerve 

outcomes?

Findings

Among 15 studies and 313 patients with iatrogenic FP in this systematic review, PT 

overall was associated with improved FP outcomes in patients with iatrogenic FP. 

Heterogeneity in outcome reporting precluded direct comparisons of the different types 

of PT interventions.

Meaning

Physical therapy may provide improvement for iatrogenic FP rather than watchful 

waiting; however, standardized facial function outcome reporting is critically important 

to inform clinicians, patients, and researchers on how to best manage this challenging 

clinical scenario.
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Figure. 
PRISMA Flow Diagram of Studies in the Systematic Review
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Table 3.

Types of Interventions in the Included Studies

Intervention Description

Patients, No. (%) (N = 

313)
a

Traditional PT Includes massage therapy, mime therapy, mirror therapy, neuromuscular retraining 196 (63)

EMG biofeedback Includes conversion of EMG activity into auditory or visual feedback to guide facial 
movements alone or with traditional PT

39 (12)

Electrical stimulation Includes electrical stimulation with direct current administered transcutaneously or 
percutaneously

10 (3)

Incomplete reporting The article did not specify the type of PT received but stated only that the individual was 
treated with PT

49 (16)

Observation
b Groups for which observation or medical therapy only was prescribed 19 (6)

Abbreviations: EMG, electromyography; PT, physical therapy.

a
Summarizes the number of patients who received a given type of intervention.

b
Observation includes patients who received no physical therapy, including patients who received medical therapy with corticosteroids and antiviral 

agents without PT.
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