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Abstract: Purpose: This study evaluates the therapeutic value of extending facial rehabilitation from 8 to 12 weeks. It serves as an
extended longitudinal analysis of a randomized cohort to compare the definitive 12-week clinical endpoints of early graded Proprioceptive
Neuromuscular Facilitation (PNF) versus conventional Occupational Therapy (OT) in patients with peripheral facial nerve palsy (FNP).
Methods: A cohort of 60 patients with unilateral lower motor neuron FNP stratified by aetiology into post-operative surgical trauma (n=31)
and idiopathic Bell’s Palsy (n=29) received either conventional OT (Group A) or graded PNF (Group B) three times weekly. Primary 8-
week outcomes were previously published. This paper analyses the final, extended 12-week objective and psychosocial recovery profiles
using the House-Brackmann Facial Nerve Grading System (HBFGS), Sunnybrook Facial Grading System (SBFGS), and the Facial
Disability Index (FDI). Results: At 12 weeks, patients receiving graded PNF showed significantly greater recovery than those on
conventional OT, with superior outcomes in facial nerve grading (p = 0.004), facial symmetry (p = 0.013), and physical function (p = 0.034).
Social function improved in both groups, but inter-group differences were not statistically significant (p =0.089). Conclusion: Graded
PNF proved more effective than conventional OT for long-term rehabilitation in facial nerve palsy, supporting its adoption as a clinical
standard to optimize functional recovery and psychosocial well-being.

Keywords: Facial nerve palsy, Proprioceptive neuromuscular facilitation, Occupational therapy, Longitudinal extension study, Facial
rehabilitation, Kabat rehabilitation.

1. Introduction (PNF) program at an extended 12-week endpoint in patients
with lower motor neuron facial nerve palsy.

Facial nerve palsy (FNP) involves paresis or parlaysis from

dysfunction of the seventh cranial nerve. [2341 Often b) Secondary Objectives

exemplified by Bell's palsy, which causes significant speech, ¢ To isolate the definitive 12-week differences between

blinking, facial expression, and mastication difficulties. [1-234 conventional OT and early graded PNF on objective facial
Conservative treatment typically includes muscle re- symmetry and voluntary motor tracking using the
education, though improvements are slow. ['% Proprioceptive Sunnybrook Facial Nerve Grading Scale.

neuromuscular facilitation (PNF) has shown promise by ¢ To analyze patient-reported facial disability, specifically
enhancing recovery through movement patterns and cues. tracking physical impairment and psychosocial outcomes,
(11.12.13.14] previous published short-term studies indicated that at the 12-week completion mark using the Facial Disability
PNF accelerated recovery in an 8-week period (Elwaka et al., Index (FDI).

2025; DOI: 10.36106/gjra/8705527). I3, This study aims to
assess long-term out'comes over a dedicated 12-week period, 3. Hypothesis
focusing on functional stability, symmetry, and psychosocial

adjustments Null hypothesis-
e HO;- An extended 12-week protocol of an early graded PNF
2. Aim and Objectives program is equally effective as conventional occupational
therapy in improving gross facial nerve grading.
2.1 Aim e HO,- There is no significant difference between

conventional OT and early graded PNF regarding long-term
volitional facial symmetry at 12 weeks.

o HOs3- Extended care with an early graded PNF program
shows identical outcomes to conventional OT regarding
patient-reported physical and social disability subscales at
12 weeks.

The aim of this study is to compare the effectiveness of early
graded Proprioceptive Neuromuscular Facilitation (PNF) and
conventional occupational therapy over a 12-week period in
improving facial muscle function, symmetry, and functional
outcomes in patients with facial nerve palsy.

L. Alternative hypothesis-
2.2 Objectives
Jectiv e Hi- An extended 12-week program of early graded PNF
yields a statistically significant difference in gross facial

a) Primary Objective .
nerve recovery compared to conventional OT.

To evaluate and compare the long-term clinical effectiveness
of a Conventional Occupational Therapy program versus an
Early Graded Proprioceptive Neuromuscular Facilitation
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o H,- There is a statistically significant superior difference in
long-term volitional facial symmetry at 12 weeks in favor
of the early graded PNF group.

e H3- An extended 12-week early graded PNF protocol
produces a statistically significant superior improvement in
patient-reported physical and social function subscales on
the FDI compared to conventional OT.

4. Materials & Methods

Study design:

This study was conducted as a randomized controlled trial
(RCT) with a 12-week follow-up period. The research
protocol was reviewed and approved by the Institutional
Ethics Committee. All participants provided written informed
consent before the commencement of any therapeutic
interventions. The study was conducted in tertiary care
hospital in Mumbai, Maharashtra, India.

Sample size:

Considering the effect size of 0.8, alpha error of 0.05, power
of the study as 80%, the sample size estimated was 27 patients
per group. By considering 10% dropouts, the sample size was
fixed at 30 patients per group.

Inclusion criteria

e Age 15-60 years

o First episode of facial nerve palsy

o Lower motor neuron facial nerve palsy (LMN)
e Onset >3 days

e House-Brackmann grade >3

Exclusion Criteria

o Facial palsy due to trauma

e Neurological or autoimmune disorders
o Stroke

e Multiple cranial nerve involvement

Outcome Measures

Assessments were performed at baseline, 4 weeks, 8 weeks,

and 12 weeks using:

1) House-Brackmann Facial Nerve Grading System
(HBFGS): A six-point scale from Grade I to V1. [

2) Sunnybrook Facial Grading System (SBFGS): A
composite score from 0 to 100, [17:1819]

3) Facial Disability Index (FDI): Assessing Physical and
Social Function subscales.'"!

Intervention Protocols

Splint for facial paralysis: In treating any paralyzed portion of
the body every effort is made to maintain maximum function.
A malleable hook splint was utilized for both groups within
the first 3 days of treatment to maintain proper positioning,
optimize muscle tone, and support localized circulation 2%

The conventional therapy protocol (Group A) focused on
facial isolated muscle re-education, and mirror feedback. The
PNF protocol (Group B) utilized Kabat patterns performed
along diagonal axes, rhythmic initiation, and slow reversals
with graded resistance. Both groups received therapy 3
sessions/week for 12 weeks.

Group A (Conventional OT): Received standard facial
occupational therapy interventions, including isolated muscle
exercises.

o Facial exercises

e Mirror feedback

e Muscle re-education

Group B (Graded PNF): Received a structured, progressive
PNF program targeting the facial diagonal patterns.

o Diagonal facial patterns

e Rhythmic initiation

o Slow reversals

o Graded resistance

5. Statistical Analysis & Result

Initially, 68 patients were screened using the House-
Brackmann Facial Nerve Grading System (HBFGS), out of
which 60 met the inclusion criteria (15 to 60 years of age) and
were enrolled in the study.

In group A there were 30 patients in which 14 were females (6
Bell's palsy & 8 post operative), 16 males (9 Bell's palsy & 7
postoperative). In Group B there were 30 patients in which 14
females (6 Bell’s palsy & 8 post operative), 16 males (8 Bell's
palsy & 8 postoperative) [!%]

While 55 out of 60 participants successfully completed the
initial 8-week phase, 1 participant dropped (group B post
operative) out during the extended window, resulting in 54
participants completing the full 12-week protocol.
Evaluations were conducted at baseline, 4 weeks, 8 weeks,
and 12 weeks using the HBFGS, Sunnybrook Facial Grading
System (SBFGS), and Facial Disability Index (FDI).

Table 1: Comparative Longitudinal Analysis of extended

window
'Within-Group
. 12 Weeks | Progress (p-
Outcome Metric Groups (Mean + SD) |value: 8 vs 12
Weeks)
Group A 326+14 p=0.031
HBFGS Group B 2.11+1.4 p=0.010
Inter-Group _ «
Significance Between-Group p | p =0.004
Sunnybrook Group A 57.67£28.20 | p=0.001
Coénpos‘te GroupB | 72.37426.65 | p=0.170
core
Inter-Group _ "
Significance Between-Groupp | p=0.013
FDI: Physical Group A 70.00 £20.18 | p=0.012
Function Group B 81.81 £21.10 | p=0.024
Inter-Group _ "
Significance Between-Groupp | p=0.034
FDI: Social Group A 70.75420.96 | p=0.001
Function Group B 85.47+19.88 | p=0.018
Inter-Group _
Significance Between-Groupp | p=0.089

At the extended 12-week endpoint (p < 0.05), Graded PNF
(Group B) demonstrated clear clinical superiority over
conventional occupational therapy (Group A) across all
physical recovery measures. The PNF cohort achieved
significantly better terminal outcomes in gross facial nerve
recovery on the HBFGS (2.1141.40 vs. 3.26+1.40, p = 0.004),
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overall facial symmetry on the SBFGS (72.37£26.65 vs.
57.67+28.20, p = 0.013), and self-reported physical function
on the FDI (81.814+21.10 vs. 70.00+20.18, p = 0.034). During
the extended window (Weeks 8 to 12), Group A showed
significant late-stage gains across all four scales (p < 0.05).
Conversely, Group B sustained significant late-stage progress
in HBFGS (p = 0.010), FDI Physical (p = 0.024), and FDI
Social Function (p = 0.018), while displaying high-level
stability on the SBFGS (p = 0.170), reflecting a statistical
ceiling effect from early motor gains. Physical function
demonstrated greater inter-group separation than social
function at 12 weeks, as FDI Social Function did not reach
statistical significance between groups (85.47 +19.88 wvs.
70.75+20.96, p = 0.089)

6. Discussion

The expanded investigation confirms that Graded PNF
therapy shows better long-term benefits. While both therapies
offered initial relief, the diagonal synergy training in PNF
significantly improved motor re-education at 8 and 12 weeks.
The wuse of irradiation and multi-sensory stimulation
indicating that the symmetry restored through PNF reduces
social anxiety and stigma.

The results of this study are consistent with previous literature.
Giorgio Lo Giudice et al. (2022) reported that early Kabat
rehabilitation  significantly  accelerated recovery in
postoperative facial nerve palsy patients.?!) Our previous
study Dr. Elwaka et al. (2025) highlighted that incorporating
PNF into early rehabilitation protocols yields superior
improvements in facial motor function.[’ A case study by
Pooja Kumari Digra et al. (2020) also demonstrated marked
improvement in facial muscle strength and symmetry
following PNF intervention in Bells palsy patients.?!

Based on the statistically significant differences observed
across all outcome measures, all alternative hypotheses (Hi,
Hz, and Hs) are accepted. Accepted alternative hypotheses
indicate that the early graded PNF program is more effective
than conventional occupational therapy for improving nerve
damage, enhancing facial movement, and reducing facial
disability in patients with facial nerve palsy. The study
advocates for integrating early graded PNF into standard
rehabilitation protocols to achieve better functional and
psychosocial recovery.

7. Conclusion

In conclusion, this randomized controlled trial establishes that
Graded PNF is the superior modality for the long-term
management of Facial Nerve Palsy with a small sample size
and longitudinal evidence, Early Graded PNF program should
be considered the clinical standard alongside Conventional
Occupational therapy for optimizing both functional
reanimation and psychosocial well-being.

8. Future Research
Future studies should include a large sample size and

participants from multiple hospital settings to improve the
generalizability of the findings.
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