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Refractory Bell’s palsy responding to
late treatment with high-dose intravenous steroids
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Bell’s palsy is an acute peripheral facial paralysis with no detectable cause. Although the prognosis of Bell’s palsy is generally good, some patients experience poor recoveries and there is
no established treatment for those that do not recover even after receiving the conventional
treatment. Here we present two cases of refractory Bell’s palsy with facial nerve enhancement
in magnetic resonance imaging who showed symptomatic improvement after the late administration of high-dose intravenous methylprednisolone.
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Bell’s palsy is the most common form of acute facial weakness, with an annual incidence
of 20 to 30 cases per 100,000 persons.1 The reactivation of latent herpes simplex virus or
varicella zoster virus within geniculate ganglia causes neuropathy with cytotoxic edema induced by neuronal inflammation in Bell’s palsy.2 Thus, facial nerve enhancement
usually appears initially and then disappears at a follow-up performed after more than
1 month with the recovery of facial weakness.3 This pathogenesis has led to corticosteroids and antiviral agents being used to treat Bell’s palsy. Although most patients with
Bell’s palsy either partially or completely recover within 3 weeks to 3 months, up to 30%
of the patients have long-term sequelae such as permanent facial weakness even after receiving appropriate treatment.4 Nonrecovering facial weakness may be disfiguring, socially
isolating, psychologically morbid, and occasionally debilitating due to severe corneal damage. The prognosis of patients with Bell’s palsy is most reliably predicted by the severity of
degeneration of the facial nerve.5 In addition, it is argued that facial nerve enhancement in
magnetic resonance imaging (MRI) is one of poor prognostic factors for Bell’s palsy.3
There is no established treatment for patients who do not recover even after receiving
appropriate treatment. Although larger studies are needed for confirmation, there have
been a case of symptomatic improvement in nonrecovering facial palsy with facial nerve
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(1 g/day for 5 days) was started on day 72 after the onset,
and on day 80 he reported a partial recovery of the left facial
weakness to HB grade 3 (Fig. 2). On day 310, more-prominent functional recovery was observed in the left orbicularis
oculi and oris muscle strength to HB grade 2, and an electrophysiological evaluation showed partial recovery of the left
orbicularis oculi response in the blink reflex but no response
in the facial NCS (Table 1).

enhancement after high-dose intravenous (IV) methylprednisolone.6
Here we report two cases of nonrecovering Bell’s palsy
with nerve enhancement even at 2 months after onset,
demonstrating that recovery was accelerated by high-dose
IV methylprednisolone. This finding might represent evidence of a useful treatment option for nonrecovering facial
palsy.

Case 2

CASE

A 73-year-old male patient experienced an acute severe
left facial palsy of HB grade 5. He had no specific underlying
disease. He received oral prednisone (70 mg/day for 6 days,
followed by tapering) based on the body weight with an
antiviral agent (Famvir at 750 mg qd for 5 days) for severe
facial weakness starting from 3 days after the onset. However, there was no improvement (i.e., remaining at HB grade
5) until 60 days after the symptom onset. MRI was first performed at that time, which showed abnormal enhancement
along the labyrinthine segments, geniculate ganglion, and
tympanic segment of the left facial nerve (Fig. 1). Laboratory
studies including serology for vasculitis and the cerebrospinal fluid revealed no significant abnormality. The blink reflex
and a facial NCS revealed no response in the pathway of the
left facial nerve (Table 1). IV methylprednisolone (1 g/day for
5 days) was started on day 60 after the onset, and on day
65 he reported partial recovery of the left facial weakness to
HB grade 4 (Fig. 2). More-prominent functional recovery was
observed in the left orbicularis oculi and oris muscle strength

Case 1
A 53-year-old male experienced sudden-onset left peripheral facial palsy of grade 4 according to the House-Brackmann
(HB) facial grading system. He had no underlying disease
other than hypertension. He was treated with oral prednisone (70 mg/day for 6 days, followed by tapering over the
following 4 days) based on the body weight starting from
10 days after the clinical onset, but there was no improvement (i.e., remaining at HB grade 4) until 69 days after the
onset. MRI was first performed at that time, which showed
prominent diffuse enhancement in labyrinthine segments,
geniculate ganglion, and tympanic and mastoid segments
of the left facial nerve (Fig. 1). Laboratory studies including
serology for vasculitis and the cerebrospinal fluid revealed
no significant abnormality. The blink reflex and a facial nerve
conduction study (NCS) showed no response in the pathway of the left facial nerve (Table 1). IV methylprednisolone

A

B

Fig. 1. (A) Internal auditory canal magnetic resonance imaging (MRI) in case 1 (53 days after the onset): gadolinium-enhanced T1-weighted axial MRI
exhibited prominent diffuse enhancement in the labyrinthine (white arrow), geniculate ganglion (blue arrow), and tympanic (yellow arrow) and mastoid segments (red arrow) of the left facial nerve. (B) Internal auditory canal MRI in case 2 (60 days after the onset): gadolinium-enhanced T1-weighted
axial MRI exhibited abnormal enhancement along the labyrinthine segments (white arrow), geniculate ganglion (blue arrow), and tympanic segment
(yellow arrow) of the left facial nerve.
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Table 1. Findings of electrophysiological tests over time in the two cases
Time point after onset

2-3 months

5-7 months

10-18 months

53

153

310

Case 1
Days after onset
Blink reflex
Unaffected side (right)
Affected side (left)

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

10.9 ms

37.4 ms

38.2 ms

11.2 ms

36.0 ms

37.3 ms

10.6 ms

35.8 ms

35.2 ms

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

NR

NR

NR

NR

NR

NR

15.2 ms

42.8 ms

43.6 ms

Facial NCS
Unaffected side (right)
Affected side (left)

Latency

Amplitude

Latency

Amplitude

Latency

Amplitude

3.2 ms

7.0 mV

3.1 ms

7.1 mV

3.0 ms

9.2 mV

Latency

Amplitude

Latency

Amplitude

Latency

Amplitude

NR

NR

NR

NR

NR

NR

Case 2
Days after onset

60

198

535

Blink reflex
Unaffected side (right)
Affected side (left)

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

11.2 ms

31.6 ms

31.6 ms

10.8 ms

32.5 ms

33.0 ms

9.6 ms

33.3 ms

34.6 ms

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

R1 D

R2 D

R2 C

NR

NR

NR

NR

NR

NR

11.6 ms

35.8 ms

35.9 ms

Facial NCS
Unaffected side (right)
Affected side (left)

Latency

Amplitude

Latency

Amplitude

Latency

Amplitude

2.9 ms

2.9 mV

2.7 ms

5.3 mV

2.6 ms

4.6 mV

Latency

Amplitude

Latency

Amplitude

Latency

Amplitude

NR

NR

NR

NR

3.6 ms

2.5 mV

House-Brackmann grade

Blink reflex test was performed by stimulating the supraorbital nerve and recording the response in the orbicularis oculi muscle. Facial NCS was performed by stimulating the zygomatic branch of the facial nerve and recording the response in the orbicularis oculi muscle.
R1, R1 response; R2, R2 response; D, direct response; C, consensual response; NR, no response; NCS, nerve conduction study.

Case 1
Case 2

1
2
3
4
5
6

0M

2M

4M

6M

8M

10 M

IV steroid pulse

12 M

14 M

up to HB grade 3 on day 198, and an electrophysiological
evaluation on day 535 showed partial recovery of the left
orbicularis oculi muscle response in the blink reflex (Table 1).
In addition, compared to the first NCS result (no response),
the amplitude of compound muscle action potentials had
improved on day 535 (to 54% relative to the normal side).

16 M

Time from onset

DISCUSSION

Fig. 2. Recovery of facial nerve function over time. Intravenous (IV) steroid pulse therapy appeared to accelerate the recovery of facial weakness in refractory cases. M, months.

Treatment of Bell’s palsy is based on the empirical administration of oral steroids, with the addition of an antiviral drug
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such as acyclovir, famciclovir, or valacyclovir if symptoms
are severe.1 In our patients, the conventional antiviral and
oral corticosteroid treatment did not result in any clinical
improvement, whereas the administration of high-dose IV
methylprednisolone on day 72 after the onset in one patient
and on day 60 in the other patient accelerated their recovery
of facial weakness. This suggests that high-dose IV steroid
therapy favorably influences the outcome in nonrecovering
facial palsy.
The prognosis of Bell’s palsy can be predicted most accurately from the degree of facial nerve degeneration.5 It is
now well known that Bell’s palsy is more likely to have a poor
prognosis if more than 90% of facial nerve degeneration is
present in electroneurography.5 Conventional treatment
is often insufficient in patients exceeding this critical limit,
which results in the probability of a full recovery from facial
paralysis being only 0-25% in these patients.7 Therefore, research is needed into treatment options to promote recovery in these patients. The reported poor prognostic factors
in Bell’s palsy include being older than 40 years, having poor
electrophysiological results after 2 weeks of treatment, and
the presence of diabetes or hypertension.4
The mechanisms underlying abnormal contrast enhancement in cranial nerves are not yet fully understood. This
enhancement is thought to be related either to hypervascularity of perineural structures or to actual disruption of the
blood-nerve barrier resulting from inflammation.8 A characteristic finding is that the internal acoustic meatal segment
of the facial nerve is enhanced only on the side affected by
Bell’s palsy, and this MRI enhancement is known to have no
definite correlations with the severity of the facial palsy or
the results of electrophysiological examinations. The disappearance of facial nerve enhancement, which usually occurs
at follow-ups performed after more than 1 month, was
found to be related to improved facial nerve function during
the recovery from Bell’s palsy.8
Our two cases had facial nerve enhancement findings on
MRI even at 2 months after the onset of facial palsy, which
suggests ongoing inflammation of the facial nerve.9 Glucocorticoids can be used to accelerate the recovery from this
inflammation due to their anti-inflammatory effects, which
are mainly attributable to the action of glucocorticoid receptors that alter the transcription of numerous genes in cells.10
We administered IV methylprednisolone in cases of nonre-

covering facial palsy after ruling out other possible causes
of cranial nerve inflammation, with the results suggesting
that the late application of high-dose IV steroid can improve
facial weakness that has not yet recovered.
Therefore, it can be assumed that high-dose IV steroid
treatment might be a useful therapy for Bell’s palsy that has
not recovered with the standard regimen of an antiviral plus
oral steroid. Furthermore, the improvement noted in our
patients suggests that this treatment is successful even as a
late treatment option. However, larger studies are needed to
confirm this hypothesis.
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