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The Role of Blink Reflex in Predicting the Recovery of Facial Palsy

Soeun Pyo, Yoon Ghil Park, Jinyoung Park, Joowon Lee

Department of Rehabilitation Medicine, Gangnam Severance Hospital, Rehabilitation Institute of
Neuromuscular Disease, Yonsei University College of Medicine, Seoul, Korea

Objective: To determine whether blink reflex can be used as a prognosis test for Bell’s palsy and whether it can
complement the limitations of electroneurography (ENoG) as a prognostic test for Bell’s palsy.

Method: This retrospective study included 99 patients diagnosed with Bell’s palsy from August 2011 to January 2017.
Findings of clinical examination of facial nerve function were recorded using the House-Brackmann scale at the initial
visit and follow up examination was done at the second and third visit. Electrophysiological evaluations were performed
using blink reflex and ENoG tests within one month of Bell’s palsy onset. Clinical data were analyzed using Student’s T-
and Chi-square tests.

Results: Acceptable left side R1, R2 and abnormal right side R2 latencies or abnormal left side R1, R2 and acceptable
right side R2 latencies of the blink reflex and poor clinical recovery measured by the House-Brackmann grade of patients
with Bell’s palsy showed a statistically significant correlation (p = 0.009). Likewise, in patients with an ENoG degeneration
ratio less than 90%, Acceptable left side R1, R2 and abnormal right side R2 latencies or abnormal left side R1, R2 and
acceptable right side R2 latencies of the blink reflex and poor clinical recovery from Bell’s palsy showed statistical
significance (p = 0.015).

Conclusion: Blink reflex could be a prognostic factor for clinical recovery in patients with Bell’s palsy. Furthermore, blink
reflex could complement the limitations of ENoG as a prognostic test.
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Introduction

Bell’s palsy is a commonly observed cranial nerve
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persons.'

Predicting the prognosis of this peripheral facial
palsy is important for both clinical counseling and
patient management. The natural course of Bell’s palsy
is encouraging, as total recovery is expected in 70~85%
of patients and a higher percentage of patients recover
when oral corticosteroids are administered and early
physical rehabilitation is performed for patients with
severe paresis.l"6

Several electrophysiological tests have been used
to determine facial palsy prognosis. Degeneration
ratios by electroneurography (ENoG) and needle
electromyography (EMG) are the most frequently
studied tests.”" Some reports suggesting that a
prolonged degree or absence of R1 and R2 by blink
reflex can also be used to predict the prognosis.'' ™"
However, the value of these different electrophysiologic
tests for outcome prediction in acute peripheral facial
nerve palsy remains controversial.

In clinical settings, clinicians frequently explain
the prognosis of facial palsy to patients based on the
degeneration ratio by ENoG test, in which a ratio of less
than 90% indicates a favorable prognosis in patients
with Bell’s palsy. But in reality, a considerable number
of patients with degeneration ratios less than 90% have
unfavorable outcomes such as sustained facial paresis.
It would be helpful to identify a complementary
prognostic factor that can reinforce the degeneration
ratio of the ENoG test.

The aims of this study were to determine whether
the blink reflex can be used as a prognostic test for
Bell’s palsy and if the reflex can complement the
limitations of ENoG as a prognostic factor for Bell’s
palsy. In contrast to previous studies that focused only
on the efficiency of the ENoG test, this study evaluated
the complementary prognostic value of blink reflex
combined with the ENoG test.

Materials and Methods

1) Subjects

We retrospectively reviewed the clinical records of
patients who underwent both blink reflex and ENoG
studies in the electrodiagnosis laboratory of a tertiary
metropolitan hospital between August 2011 and
January 2017. A total of 215 patients were affected by
pure unilateral Bell’s palsy. Finally, 99 patients were
enrolled; 116 patients were excluded because they
were lost to House-Brackmann (H-B) scale follow-up
or had a short follow-up duration (within two weeks).

2) Clinical evaluation of facial nerve function

Facial nerve function was recorded using the H-B
scale. The H-B scale is based on a six-grade score, from
normal to total paralysis that offers a gross evaluation
of the facial motor function of the frontalis, orbicularis
oculi, and orbicularis oris muscles. Findings of clinical
examination of facial nerve function were recorded
using the House-Brackmann scale at the initial visit
and follow up examination was done at the second
and third visit. The patients were categorized into
recovered or non-recovered groups depending on their
improvement as measured by the H-B scale.

3) Electrophysiological evaluation

Blink reflex and ENoG tests were performed using
Synergy® (Oxford Medelec, Wiesbaden, Germany).
Disposable adhesive surface electrodes were used
with tests using Ambu® Neuroline 715 (Ambu, Baltorp-
bakken, Denmark). Electrophysiological evaluations
were performed using blink reflex and ENoG tests
within one month of Bell’s palsy onset. The mean
duration between the onset of disease and the day that
blink reflex and ENoG tests were initially performed
was 11.04 + 8.052 days.

(1) Electroneurography

ENoG responses were measured on the affected
and unaffected sides. The facial nerve was stimulated
supramaximally at the stylomastoid foramen and the
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facial muscle compound action potential was recorded
from the surface electrode placed at the nasolabial
fold, beside the alar groove. The active electrode
was positioned over the ipsilateral nasolabial fold
and the reference electrode was placed laterally and
contralaterally to the ala nasi. Amplitude was defined
as maximum peak-to-peak trace displacement. Sweep
speed was set to 5 ms/cm, sensitivity was 1000 uV/
division and frequency band was 10~10000 Hz. The
degeneration ratio by ENoG was calculated as 100 X
(1 - [amplitude on the affected side/amplitude on the
unaffected side)).

(2) Blink reflex

The blink reflex test was performed while the patient
was lying supine in a relaxed state with the eyes either
open or gently closed. Blink reflexes were obtained by
applying electrical stimulation to the supraorbital nerve
of one side. The surface recording electrodes were
placed bilaterally over the inferior orbicularis oculi
muscles. Two active recording electrodes were located
bilaterally on the inferior orbicularis oculi muscles
and reference electrodes were placed in the temporal
region. The ground electrode was placed on the chin.
Responses were defined as “acceptable”, “prolonged”
(ipsilateral R1 > 13.1 ms; ipsilateral R2 > 41 ms;
contralateral R2 > 44 ms), or “no response”; the
patients were divided into “no response or prolonged”
and “acceptable” groups based on the ipsilateral R1,
R2, and contralateral R2 latency responses.

4) Statistical analysis

The baseline characteristics of the participants were
analyzed using Student’s T-test. Chi-square tests were
used to examine the correlation between patients’
clinical recovery with ENoG tests and abnormal
ipsilateral R1, R2, and contralateral R2 latency by
blink reflex in Bell’s palsy. Statistical analyses were
performed using SAS ver. 9.2 for Windows (SAS Inc.,
Cary, NC, USA). The statistical significance level was
set at a p-value of 0.05.

RESULTS

1) Patient characteristics

The patients consisted of 50 male and 49 female
patients with mean age of 47.3 years. Five patients had
diabetes and 18 patients had hypertension. Among
the 99 patients, the 56 who showed improvement in
H-B grade were classified as recovered, while the 43
patients who did not show H-B grade improvement
were classified as non-recovered. Age did not differ
significantly between the two groups, with mean ages
of 46.39 and 48.51 years in the recovered and non-
recovered groups, respectively (p = 0.49 by chi-square
test) (Table 1).

2) Relationship between clinical recovery and
neurophysiologic features

Of the 56 patients in the recovered group, 30 patients
(53.57%) showed no response in the ipsilateral R1 or
R2, 5 patients (8.93%) showed prolonged R1 or R2
latencies and 21 patients (37.50%) showed acceptable
R1 and R2 latencies. In the non-recovered group, 35
patients (81.40%) showed no response in the ipsilateral
R1 or R2, 2 patients (4.65%) showed prolonged R1 or
R2 latencies and 6 patients (13.95%) showed acceptable
ipsilateral R1 and R2 latencies. The proportions of
abnormal R1 or R2 latencies were 62.50% and 86.04% in

Table 1. Baseline Demographic and Clinical Characteristics of Patients
Who Had Recovered and Not Recovered Patients from Bell's Palsy

Variable Recovered Non-recovered p-value
(N =56) (N =43)
Age 46.39 48.51 0.49
Sex 0.35
Male 26 (46.42) 24.(55.81)
Female 30 (53.57) 10 (44.18)
DM 0.87
(+) 3(5.35) 2 (4.65)
) 53 (94.64) 41(95.34)
HTN 0.92
(+) 10 (18.03) 8(18.60)
) 46 (82.14) 35(81.39)

Values are presented as number (%)
DM: diabetes mellitus, HTN: hypertension
*p<0.05
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Table 2. Correlation between Blink Reflex and Clinical Improvement in All Included Subjects and in Those with Electroneurography

Degeneration Ratio (DR) below 90%

. Recovered Non-recovered . Negative predictive _
Blink reflex (N = 56) (N = 43) Sensitivity value p-value
86.0% 77.7% 0.009*
Acceptable 21(37.50) 6(13.95)
Prolonged and no response 35(62.50) 37 (86.05)
Recovered Non-recovered e Negative predictive
0, -
DR below 90% (N = 54) (N = 36) Sensitivity value p-value
83.3% 78.5% 0.015*
Acceptable 22 (40.74) 6(16.67)
Prolonged and no response 32 (59.26) 30 (83.33)

Values are presented as number (%)
*p<0.05

the recovered and non-recovered groups, respectively,
a statistically significant difference (p = 0.009) (Table 2).
The degeneration ratio was less than 90% in 90
patients, which implies a probable good prognosis
according to previous studies. Among these patients,
54 patients had improved H-B grade, while 36 patients
did not. Among patients in the recovered group with a
degeneration ratio less than 90%, 32 patients (59.26%)
showed prolonged R1 or R2 latency or no response
and 22 patients (40.74%) showed acceptable R1 and R2
latency. Among patients in the non-recovered group
with a degeneration ratio less than 90%, 30 patients
(83.33%) showed prolonged R1 or R2 latency or no
response and 6 patients (16.67%) showed acceptable
R1 and R2 latency. The proportions of abnormal R1 or
R2 latencies were 59.25% and 83.33% in the recovered
and non-recovered groups, respectively, a statistically
significant difference (p = 0.015) (Table 2). The mean
follow-up duration from disease onset was 52.48 days.

DISCUSSION

Bell’s palsy is a peripheral type of facial nerve palsy;
the most likely etiology is an idiopathic immune reac-
tion after a viral infection.'*"” Although Bell’s palsy
causes paralysis of the facial musculature, it usually re-
solves in few weeks, leaving no trace of nerve damage.
The reported rate of complete recovery from Bell’s pal-
sy ranges between 70% and 90%."® However, in some

cases, the lesions do not completely recover. In these
cases of incomplete recovery, the lesions may have
resulted in axonal destruction with resultant Wallerian
degeneration or temporary neural impulse blockade
leading to residual paresis and abnormal branching of
the regenerating axons.”””’ This can lead to clinically
evident residual paresis. Therefore, early identification
of patients with a poor prognosis is important if proper
treatment, such as surgical management, can be under-
taken prior to irreversible nerve damage.*"*

A number of methods are used to diagnose Bell’s pal-
sy and to determine its prognosis. Although it remains
controversial which electrophysiologic test is ideal for
the early determination of poor Bell's palsy prognosis,
the degeneration ratio calculated from the ENoG is
generally considered the best prognostic test. In addi-
tion, nerve excitability test, electromyogram (EMG), fa-
cial nerve latency test, and blink reflex are also known
methods for evaluating the facial nerve.*** However,
these additional tests have been shown to have lim-

ited prognostic value,**

with false-positive and false-
negative results.

On the other hand, some reports have shown that
blink reflex is of great value in predicting the clinical
outcomes of individuals with facial nerve palsy.'"’
In these reports, blink reflex was a useful prognostic
indicator when conducted within the first 14 days
after the onset; the persistence of or early return of an

initially absent ipsilateral R1 component may suggest



Soeun Pyo, et al. The Role of Blink Reflex in Predicting the Recovery of Facial Palsy 11

qualitatively satisfactory recovery of facial nerve
function. In this study, the mean duration between
the onset and the first study was 8.76 days, similar to
previous studies."?

In addition, the lack of a response during the first two
weeks after onset resulted in an unfavorable prognosis.
In our study, blink reflex also showed significant
prognostic correlation with improvement in H-B grade
(p = 0.009) (Table 2). This finding demonstrates that
blink reflex could be a good prognostic test for clinical
recovery from Bell’s palsy.

A degeneration ratio less than 90% by ENoG testing
indicates a favorable prognosis for patients with Bell’s
palsy.” Therefore, surgeons tend to make decisions re-
garding surgical treatment in cases of Bell’s palsy based
on this degeneration ratio.”® However, in our study,
among 90 patients predicted to have a good progno-
sis, with less than 90% degeneration ratio by ENoG, 36
(40%) actually had a poor prognosis. In these cases, if a
clinician had explained that a patient with degenera-
tion ratio less than 90% had a favorable prognosis after
the ENoG study but the symptoms persisted, the doctor
encounters an awkward situation and the patient be-
comes depressive and may blame the doctor. Therefore,
our study demonstrated that blink reflex has additional
prognostic value in these patients, as these results are
significantly correlated with clinical recovery. In previ-
ous studies, the sensitivity of ENoG test in facial palsy
patients was as low as 60%.” In this study, the sensitiv-
ity of blink reflex among patients with degeneration
ratios less than 90% by ENoG was 83.3%, which implies
that the combination of the two studies can have bet-
ter prognostic value (Table 2). Also in this study, the
negative predictive value of blink reflex among patients
with degeneration ratio less than 90% by ENoG was
78.5%, which propose additional prognostic value pre-
dicting better prognosis in these patients. These results
show that blink reflex is not only a good prognostic
value by itself but is also a complementary test for
ENoG, which is considered to be the best electrophysi-
ological prognostic test.

Some studies reported age to be a prognostic factor
for clinical recovery in Bell’s palsy.** One study showed
that aging is a significant factor for final outcomes
but not for the time to maximal recovery, suggesting
that the course of recovery from facial palsy in elderly
patients is similar that of younger patients.”’ However,
elderly patients do not recover the same degree of
function as younger patients. In our study, there were
no significant differences in age between the recovered
and non-recovered groups, suggesting that age is not
correlated with poor clinical outcomes (p = 0.49).
Some studies investigated the role of diabetes mellitus
on the clinical and electrophysiological parameters of
peripheral facial palsy.”** In these studies, there were
no significant differences between patients with and
without diabetes mellitus, similar to the results of our
study. However, with only five diabetic patients in
our study, statistical analysis was impossible. Several
studies suggested hypertension as a possible risk factor
for peripheral facial palsy.*** In our study, 18 patients
had hypertension; among them, 10 showed clinical
recovery. Based on these results, hypertension does
not have a significant prognostic correlation with
improvement in H-B grade (p = 0.92 by chi-square test).

This study has several limitations. First, the number
of patients was relatively small. Second, the mean
duration between the onset of disease and the day that
blink reflex and ENoG tests were initially performed
was as short as 11.04 + 8.052 days. Since ENoG tests
reflect axonal degeneration of facial nerve, this short
duration between the onset of disease and the day that
ENoG tests initially performed can explain somewhat
lower prognostic value compared to previous studies.
Third, a common limitation of retrospective studies, the
timing of the electrophysiological study and physical
exam using the H-B grade varied with diverse follow-
up durations, as each patient had a different follow-
up schedule depending on their symptom severity;
patients with mild symptoms often did not visit the
outpatient clinic on the scheduled date. Likewise, due
to follow-up loss, the follow-up duration also varied
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with each patient and was often too short, about two
weeks. And also, since there were only 11 patients who
showed degeneration ratios greater than or equal to
90%, selection bias may have affected the results.

Despite these limitations, this study has some
strengths. A considerable proportion of patients
with degeneration ratios below 90% had unfavorable
outcomes in this study and the combination of blink
reflex and ENoG showed better prognostic value,
offering more accurate and reliable estimates.

Conclusion

In conclusion, blink reflex is a valuable prognostic
test in Bell’s palsy patients. Furthermore, in patients
with an ENoG degeneration ratio of less than 90%,
blink reflex can complement the limitations of the
prognostic value of ENoG. Further study with a larger
number of patients and controlled follow-up durations
are needed.
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