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Plastic corrosion cast of a left human inner ear. The human labyrinth can be observed together with the
facial nerve. The geniculate ganglion as well as the major petrosal nerve can be seen. Also the lateral knee
of the facial nerve and chorda tympani are seen.

With kind permission from Professor Helge Rask-Andersson, Christer Bick, Hermann Wilbrand and
Karin Wadin Uppsala University Hospital Sweden.
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Introduction

History

Sir Charles Bell (1774-1842), a British anatomist and surgeon, in the 19th century
published his discovery that the facial nerve innervates the facial muscles that give facial
expression. He further more reported that the trigeminal nerve mainly is responsible
for facial sensation and described several cases of facial paralysis due to trauma or
infection (Bell 1821, Bell 1829). Before Bell’s discovery the functions of the facial and
trigeminal nerve were poorly understood. Many believed that both the facial nerve and
the trigeminal nerve are responsible for facial sensation and facial movement. In the
mid-19th century the eponym “Bell’s palsy” was established (van de Graaf et al 2009).

Only a few documents on idiopathic facial paralysis from the pre-Bell era have been
found (van de Graaf et al 2009, van de Graaf and Nicolai 2005). In 1686 Cornelis
Stalpart van der Wiel (1620-1702) from the Netherlands reported a case of idiopathic
peripheral facial paralysis in his treatise One Hundred Rare Observations in Medicine,
Surgery and Anatomy. He described a female patient “who fourteen days post partem
got a twisting of her mouth, the affected side was weak and numb, she chewed
inefficiently, her lips did not close straightly, one eye could not be closed properly and
she drooled”. She was treated by Stalpart van der Wiel with several “anti-rheumatic
ointments” and was cured within 3 weeks (Stalpart van der Wiel 1686). The second
description of Bell’s palsy was a handwritten note made by James Douglas (1675-1742)
from Scotland in 1704 (van de Graaf et al 2009). Nicolaus Anton Friedreich (1761-
1836) from Germany in 1797 reported three cases of idiopathic peripheral facial
paralysis, which he called “rheumatic paralysis of the facial muscles” (Friedreich 1797,
van de Graaf et al 2009).

The first extensive study on idiopathic peripheral facial paralysis was performed in 1804
and 1805 by Professor Evert Jan Thomassen & Thuessink (1762-1832) from the
Netherlands. He noted that local inflammatory signs, including pain around the ear,
mastoid and neck, co-occur with facial paralysis. Almost all cases in his study developed
acute or subacute paralysis after exposure to cold or rain. Most patients recovered
within several weeks to months. He also located the problem to the seventh cranial
nerve and briefly described the peripheral course of the nerve through the parotid gland.
Thomassen & Thuessink believed that cold results in “precipitation of rheumatic
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substance on the facial nerve”, thereby causing facial palsy. Treatment consisted of
“anti-inflammatory means and refrigerant and relaxing diaphoretics”. He also believed
that the prognosis was less favourable when treatment was delayed “as the changes in
the affected nerve become irreversible” (Thomassen a2 Thuessink 1804, Thomassen 2
Thuessink 1805). His pupil Willem Hendrik Forsten Verschuir did a literature study
and wrote an extensive review on the topic in 1804, De Paralysi Musculorum Faciei, sic
Dicta Rheumatica. He concluded that the main difference between idiopathic
peripheral facial paralysis and central facial paralysis was the absence, in the former, of
sensory loss, loss of sight, impaired memory, headache, vertigo, paralysis of the limbs
and paralysis of the tongue. However, at the time many cases of idiopathic peripheral
paralysis were probably diagnosed as stroke. There was in his review no description of
the difference in involvement of the upper third of the face between peripheral facial
paralysis and central paralysis. Forsten Verschuir also differentiated idiopathic
peripheral paralysis from trigeminal neuralgia (Forsten Verschuir 1804). In the pre-Bell
era, since it was commonly believed that both facial and trigeminal nerves were
responsible for facial sensation and facial movements, many surgeons unfortunately
divided the facial nerve instead of the trigeminal nerve in cases with severe facial pain

(van de Graaf et al 2009).

The “cold theory” is the oldest hypothesis on the aetiology of Bell’s palsy and despite
all research efforts in this field the actiology is still not fully clarified today (see
“Actiology” under “Bell’s Palsy”).

Anatomy

The course of the facial nerve through the Fallopian canal is unique. No other nerve in
the body covers such a long distance through a bony canal (May and Schaitkin 2000)
The facial nerve, cranial nerve VII, is composed of motor fibres, parasympathetic fibres
and sensory fibres. The motor fibres innervate the facial muscles and are responsible for
facial expression. Efferent parasympathetic fibres innervate the submandibular,
sublingual and lacrimal glands. Taste from the anterior two-thirds of the tongue, and

skin sensations in the region of the external ear are carried by sensory fibres (Fig 1)
(May and Schaitkin 2000).
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Figure 1.
The facial nerve and its different branches. Drawings by Lena Lyons.

The cortical motor face region is located in the lower part of the precentral gyrus. The
nerve fibres from the cortex to the facial nucleus pass the internal capsule and the basal
part of the pons. Most fibres cross over in the caudal pons and reach the facial nucleus
on the opposite side but some diverge to the ipsilateral facial nucleus. The superior
portion of the nucleus innervates the occipitofrontal muscle, the upper part of the
orbicularis oculi and the corrugator supercilii. These neurons receive bilateral cortical
input. Facial muscles in the lower face receive only contralateral input from the motor
cortex. This is why a central lesion results in contralateral paralysis of the lower face but
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spares the function in the forehead on the same side (Malone and Maisel 1988, May
and Schaitkin 2000).

When the nerve fibres emerge from the facial nucleus they make a loop around the
nucleus of the abducens nerve to form the internal genu of the facial nerve before they
leave the brain stem. When the nerve reaches the internal acoustic canal it joins together
with N. intermedius, which emerges from the superior salivatory nucleus and the
nucleus solitarius. The facial nerve in the internal acoustic canal is also accompanied by
the vestibulocochlear nerve. The facial nerve and the intermediate nerve separate from
the eighth nerve at the lateral fundus of the internal acoustic canal and run through the
skull bone via a bony canal, the Fallopian canal, named after an Italian anatomist,
Gabriele Falloppio (1523-1562) (Malone and Maisel 1988, May and Schaitkin 2000).

The Fallopian canal is approximately 30 mm long and is subdivided into three
segments, the labyrinthine, the tympanic and the mastoid segment (Fig 2). The
labyrinthine segment is the narrowest and also shortest segment (3—4 mm) of the facial
nerve in the Fallopian canal. It extends from the fundus of the internal auditory canal
to the distal portion of the geniculate ganglion. Its narrowest part is at the entrance of
the Fallopian canal where the nerve takes up 83% of the available space compared with
73% in the tympanic portion and 64% in the mastoid area (May and Schaitkin 2000).
There is no epineurium covering the nerve in the labyrinthine segment. The blood
supply in this region is also unique since there are no anastomosing arterial arcades.
The nerve is therefore probably more vulnerable in the labyrinthine segment. When it
reaches the geniculate ganglion the nerve makes a sharp bend, the external genu, to
enter the tympanic, or horizontal, portion of the nerve (12-13 mm). The autonomic
fibres joining the motor fibres leave at the level of the geniculate ganglion to form the
greater superficial petrosal nerve, which innervates the lacrimal gland. The bony canal
in the tympanic segment is thin and often has small dehiscences, particularly above the
oval window. The second genu marks the beginning of the mastoid segment and
continues vertically to the stylomastoid foramen. This is the longest part of the facial
nerve’s intratemporal course (15-20 mm). In this portion the facial nerve has branches
to the stapedius muscle and the chorda tympani. The chorda tympani nerve contains
secretory motor fibres to the submaxillary and sublingual glands. It also carries special
sensory fibres from the anterior two-thirds of the tongue (taste) and fibres from the
posterior wall of the external auditory meatus (pain) (May and Schaitkin 2000). There
is no proof of topographic location of the branches of the facial nerve within the nerve
trunk in the temporal bone (Malone and Maisel 1988).
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Figure 2.
Segments of the facial nerve in the bony canal. Schematic drawings by Lars-Olov Pennander.

When the nerve has passed through the foramen stylomastoideum it becomes
extracranial. The facial nerve then enters the parotid gland before dividing into its
terminal branches. The nerve lies in the connective tissue between the two portions of
the parotid gland and does not actually enter the substance of the gland. The first
branch is the auricularis posterior. The others are the temporal, zygomatic, buccal,
marginal mandibular and cervical branches.
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Peripheral facial palsy

Peripheral facial palsy is the most common cranial neuropathy and may originate from
various kinds of damage to the seventh nerve. The facial nerve plays a crucial role in
emotional expression. Impairment of the facial muscles causes considerable functional,
psychosocial and aesthetic disturbance to the affected individual. The aetiology of
peripheral facial palsy can be infectious, and can include herpes zoster, borreliosis
(Lyme disease), meningitis, and infection of the middle ear. Other possible causes are
trauma, tumours and vascular lesions. The most common identifiable causes are listed
in Table 1. When there is no identifiable cause of the palsy it is termed “idiopathic” or
“Bell’s palsy”.

Table 1

Common causes of peripheral facial palsy. Modified from May and Schaitkin 2000.

Birth-related Forceps delivery, Dystrophia myotonica, Mébius syndrome
Trauma Basal skull fracture, Facial injuries, Scuba diving (barotrauma)
Neurological Guillian-Barré syndrome, Multiple sclerosis, Myasthenia gravis
Infection External otitis, Otitis media, Mastoiditis, Lyme disease, Herpes zoster

cephalicus, Encephalitis, Poliomyelitis, Mumps, Mononucleosis,
Tuberculosis, Acquired immunodeficiency syndrome (AIDS)

Metabolic Diabetes mellitus, Pregnancy, Hypertension

Neoplastic Cholesteatoma, Seventh nerve tumour, Glomus jugulare tumour,
Meningioma, Sarcoma, Schwannoma, Malignant parotid lesions,
Paramalignant phenomenon

Tatrogenic Parotid surgery, Temporal bone surgery, Embolisation
Idiopathic Bell’s palsy
Other Melkersson-Rosenthal syndrome, Amyloidosis, Sarcoidosis
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Bell’s palsy

Bell’s palsy is an abrupt onset of unilateral weakness or paralysis of the face due to acute
peripheral facial nerve dysfunction, with no readily identifiable cause, and with some
recovery of function within 6 months (May and Hughes 1987). It is a diagnosis of
exclusion and causative conditions in the temporal bone, central nervous system and
parotid gland have to be ruled out. Bell’s palsy accounts for about 70% of all cases of
peripheral facial palsy and the annual incidence is about 30/100 000 population with
a peak incidence between the second and fourth decades of life (Katusic et al 1986,
Peitersen 2002, Yanagihara 1988). There is no difference in gender or side of the face,
and no seasonal clustering. In most cases, the natural course of Bell’s palsy is favourable
but at least 30% of patients will have some sequelae and 4% have severe residual paresis,
synkinesis and/or contracture (Peitersen 2002). A positive family history of Bell’s palsy
has been reported in 4-17% (Adour et al 1978, May and Schaitkin 2000, Peitersen
2002). Recurrence of Bell’s palsy has been reported in about 6-13% of cases (Adour et
al 1978, Devriese et al 1990, Katusic et al 1986, May and Schaitkin 2000, Peitersen
2002). In recurrent cases, the palsy can either involve the same side or alternate between
sides.

Aetiology

The aetiology and pathogenic mechanism of Bell’s palsy have not yet been clarified
despite extensive research. Immunological reactions, viral infections, ischaemia and
genetic theories have been postulated (Roob et al 1999). Post-mortem examinations of
the facial nerve have been performed in deceased patients who had Bell’s palsy. One
showed infiltration by lymphocytes of the nerve in the internal auditory meatus and
proximal Fallopian canal and revealed that the inflammation induces oedema and
mechanical compression of the nerve in the narrow Fallopian canal (Michaels 1990).
Another found that inflammatory cells had infiltrated the entire nerve and that the
perineurium was thickened and oedematous. It found normal blood vessels in the
perineurium and no signs of venous obstruction, but evidence of myelin breakdown,
axonal changes and oedema, suggesting viral neuritis (Liston and Kleid 1989). Fisch
and Felix propose that in Bell’s palsy the nerve is entrapped at the meatal foramen as a
result of neural oedema (Fisch and Felix 1983). Intraoperative conduction studies have
shown an electrophysiological blockage at the meatal foramen (Gantz et al 1982).
Together histopathological findings in Bell’s palsy show demyelinisation and axonal
loss with lymphocytic or phagocytic infiltration, findings that seem to be most
pronounced at the labyrinthine segment.

Magnetic resonance imaging (MRI) studies of the facial nerve in Bell’s palsy patients
have demonstrated pathological gadolinium enhancement of the nerve in the distal
internal auditory canal and labyrinthine/geniculate segment (Engstrom et al 1993,
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Schwaber et al 1990). The contrast enhancement of the facial nerve has been explained
by inflammatory damage to the blood-nerve barrier, with increased vascular
permeability and/or venous congestion (Sartoretti-Schefer et al 1994).

Of the various possible mechanisms for Bell’s palsy, the virus theory has gained the
most support. The prevailing theory is that viruses such as Herpes simplex virus type 1
(HSV-1) or Varicella zoster virus (VZV) can be reactivated and may be the cause of
Bell’s palsy. In 1972, McCormick suggested that HSV-1 was present in a latent state
in the geniculate ganglion and could be reactivated by upper respiratory tract infections,
emotional disturbances, sunburn, etc. The virus then travels down the axon, causing
inflammation in the facial nerve, with swelling/oedema and entrapment and/or
ischaemia of the nerve in the narrow Fallopian canal (McCormick 1972). The virus
theory was also suggested by Adour et al (Adour et al 1975). Another possible
mechanism proposed was that viral infection directly disturbs nerve function by
immune mechanisms and not by compression (Adour 2002).

The HSV-1 genome was detected post-mortem in the geniculate ganglion from a
patient with Bell's palsy (Burgess et al 1994). Herpes simplex virus type 1
deoxyribonucleic acid (DNA) has been detected in the geniculate ganglion in 15 of 17
autopsies without history of Bell’s palsy, supporting the theory that viruses can be
present in a latent state in the geniculate ganglion (Takasu et al 1992). Several studies
have reported stationary or slightly elevated antibody titres against HSV-1 but very
rarely a titre rise in patients with Bell’s palsy (Adour et al 1975, Jonsson et al 1988,
Mulkens et al 1980, Vahlne et al 1981). Animal experiments have shown the ability of
HSV-1 to induce acute and transient facial paralysis in mice after being inoculated with
virus into the auricles or tongue. The histopathological and immunocytochemical
examination showed nerve swelling, inflammatory cell infiltration and vascular
degeneration of the facial nerve, and HSV antigen was also detected along the facial
nerve (Sugita et al 1995).

The virus theory was further supported by a Japanese polymerase chain reaction (PCR)
study by Murakami et al who detected HSV-1 DNA in endoneural fluid and/or tissue
from posterior auricular muscle in 11/14 (79%) patients with Bell’s palsy. They
detected VZV virus DNA in 8/9 (89%) patients with Rumsey-Hunt syndrome. In a
control group no HSV-1 or VZV DNA was detected (Murakami et al 1996). However,
other studies could not reproduce the findings of Murakami et al. Stjernquist-Desatnik
et al analysed biopsy specimens from the posterior auricular muscle and cerebrospinal
fluid (CSF) for HSV-1 and VZV DNA using PCR in 20 patients with Bell’s palsy
within 72 hours of onset of palsy. They found HSV-1 DNA in only 1/20 (5%) patients
and VZV DNA in 1/20 (5%) patients with Bell’s palsy (Stjernquist-Desatnik et al
2006). They speculated whether viral replication may already have declined in many
cases after onset of palsy. One reason for the discrepancy between the results may be
epidemiological difference and furthermore, the patients in the study by Murakami et
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al were selected and all had long-standing, total paralysis. Perhaps there is prolonged
replication in cases of total and long-standing paralysis. Linder et al analysed biopsy
specimens from the orbicularis oris muscle in 13 patients with Bell’s palsy, and could
not detect HSV-1, HSV-2 or VZV DNA (Linder et al 2005), thus also contradicting
the results of Murakami et al (1996).

Varicella zoster virus can give rise to facial nerve palsy and simultaneous affection of
the vestibulocochlear nerve, leading to hearing loss, vertigo and facial palsy,
accompanied by severe pain and ipsilateral herpetic vesicles — Ramsey Hunt syndrome.
The symptoms are more severe and the prognosis is worse than in Bell’s palsy. Recent
studies have presented evidence that VZV may be responsible for many cases of facial
palsy in patients diagnosed as Bell’s palsy. These patients have no herpetic vesicular rash
and their condition is termed “zoster sine herpete”. In a study by Furuta, using PCR
and serological assays, VZV in saliva was detected in 35/121 (29%) patients clinically
diagnosed as Bell’s palsy. He suggested that VZV is a major aetiologic agent of Bell’s
palsy (Furuta et al 2005, Furuta et al 2000). However, others have shown that VZV
may be reactivated and found in saliva samples of healthy persons without facial palsy
after being exposed to stress (Mehta et al 2004). So far the actiology of Bell’s palsy is
still unclear.

Grading

It is fundamental to have a reliable and valid method of evaluating facial palsy and be
able to assess the course of recovery and the effect of treatment over time. The
evaluation should be sensitive enough to detect clinically important changes over time.
It should also be easy to administer, and require little time and equipment (Ross et al

1996).

Different facial grading scales have been developed and can be divided mainly into two
categories, gross scales and regionally weighted or unweighted scales. In addition to
these two main categories, specific scales also exist (Burres and Fisch 1986, Kang et al
2002, Murty et al 1994, Stennert et al 1977). Bothman and Jongkes, Peitersen, May
and House-Brackmann have all demonstrated gross scales categorising patients’ overall
facial function without specifying details (Botman and Jongkees 1955, House and
Brackmann 1985, May 1970, Peitersen 1982). The House-Brackmann scale (HBS) is
the most commonly used grading system for facial nerve disorders in the USA and
Europe and has six grades, or scores, where I = normal function and VI = complete
paralysis (Table 2).
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Table 2

The House-Brackmann facial nerve grading system (House and Brackmann 1985)

I Normal

Normal facial function in all areas.

II Mild dysfunction

Gross: slight weakness noticeable on close inspection; may have very
slight synkinesis

At rest: normal symmetry and tone.

Motion forehead: Moderate to good function

Motion eye: complete closure with minimum effort

Motion mouth: slight asymmetry

III Moderate dysfunction

Gross: obvious but not disfiguring difference between two sides;
noticeable but not severe synkinesis, contracture and/or hemifacial
spasm.

At rest: normal symmetry and tone.

Motion forehead: slight to moderate movement

Motion eye: complete closure with effort

Motion mouth: slightly weak with maximum effort

IV Moderately severe
dysfunction

Gross: obvious weakness and/or disfiguring asymmetry.
At rest: normal symmetry and tone.

Motion forehead: none

Motion eye: incomplete closure

Motion mouth: asymmetric with maximum effort.

V Severe dysfunction

Gross: only barely perceptible motion.
At rest: asymmetry

Motion forehead: none

Motion eye: incomplete closure
Motion mouth: slight movement

VI Total paralysis

No movement

The HBS considers an overall evaluation of facial nerve dysfunction and also includes
evaluation of sequelae. However, it has been postulated that it does not appear to be
sensitive enough to document clinically significant changes over time (Hu et al 2001),
and has been reported to suffer from interobserver variation (Coulson et al 2005,

Kanerva et al 2000).

In regional scales, different areas of facial function are assessed independently. A
weighted regional system will consider certain areas of the face most important. Several
regional scales have been demonstrated. The two most widely used are the Yanagihara
system and the Sunnybrook facial grading system (SFGS) (Ross et al 1996, Yanagihara

22




1977). The Yanagihara system is the most commonly used facial grading system in
Japan. It assesses ten aspects of facial muscle function, each scored 0-4, to give a
possible maximum score of 40. It does not include evaluation of sequelae, such as
synkinesis and contracture (Satoh et al 2000, Yanagihara 1977).

The SFGS was developed and introduced by Ross et al in 1996. To validate the content
of the SFGS, raters were asked to comment on the importance of each component, as
well as the suitability of the rating scale and the appropriateness of weighting of the
variables. Patients were also asked to rate the importance of selected items to be
included in the measure (Ross et al 1996). The SFGS is based on the evaluation of
resting symmetry, degree of voluntary movements and degree of synkinesis associated
with specific voluntary movements. The different regions of the face are examined
separately for five standard facial expressions, and the response is graded. The points in
each dimension are totalled and one overall score obtained. The score is weighted and
results in a composite score of 0-100, where 100 represents normal facial function and
0 represents complete facial paralysis (Ross et al 1996)(Fig 3). In a study by Hu et al
the inter- and intrarater reliability of the SFGS was shown to be high both for novices
and for more experienced raters (Hu et al 2001). Kanerva et al compared the HBS with
the SFGS and showed high repeatability for the SFGS and better agreement between
doctors compared with the HBS (Kanerva et al 2006). A study by Berg et al showed
moderate agreement between the SFGS and the HBS and high agreement between the
SEGS and the Yanagihara grading system (Berg et al 2004). Furthermore, Kanerva et
al studied data from 5 397 gradings of facial palsy using both the SFGS and the HBS
and found a greater congruence between the two grading systems at follow-up than at
the initial visit (Kanerva et al 2011).

Despite the existence of several different grading scales for measuring facial function
there is so far no optimal scale. The SFGS system has been reported to be the best
instrument for clinical use (Chee and Nedzelski 2000, Rogers et al 2007). Adding more
objective measurements and recording sequelaec such as contractures and facial
fasciculations could further improve the grading, giving a more accurate facial grading
system.
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Figure 3.
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Treatment

Since the actiology of Bell’s palsy is not clarified, different kinds of treatment including
heat, massage, galvanic stimulation, ointments, diaphoretics, passive exercise, wire
splints, and stellate ganglion blockage have been used.

The most prevalent aetiology of Bell’s palsy appears to be inflammation and swelling
with entrapment of the facial nerve in the Fallopian canal. Different treatments have
been proposed, all aimed to reduce the inflammation, swelling/oedema and
compression of the nerve.

Surgical treatment

Decompression surgery for Bell’s palsy started in the 1930s (Balance and Duel 1932).
Different surgical approaches have been suggested (Fisch 1981, May 1979).
Technically it is difficult to reach the area of compression in the labyrinthine-meatal
segments and furthermore there is risk for complications such as CSF leakage, infection,
hearing loss, dizziness and intracranial haemorrhage. Fisch and Esslen stress the
importance of decompressing the facial nerve through a middle cranial fossa approach
to be able to decompress the labyrinthine, geniculate and tympanic segment of the
nerve, and state that this could improve outcome (Fisch and Esslen 1972). May showed
no significantly improved recovery in patients treated surgically using a transmastoid

approach (May et al 1985).

A Cochrane review from 2011, including two trials with 69 patients (Adour and
Swanson 1971, Mechelse et al 1971), concluded that data from randomised controlled
studies are insufficient to decide the benefit of surgical decompression (McAllister et al
2011). This treatment is not advocated in Sweden today although it is still performed
in some countries such as the USA and Switzerland (Brackmann et al 2010).

Medical treatment

The predominating medical treatment modalities for Bell’s palsy are corticosteroids
and/or antivirals. For decades, the most commonly used medical treatment has been
corticosteroids. A number of studies have been performed on this treatment modality,
with diverging results, and the usefulness of corticosteroid treatment for Bell’s palsy has
been debated. A Cochrane review from 2004, including four trials with a total of 179
patients meeting the inclusion criteria (Lagalla et al 2002, May et al 1976, Taverner
1954, Uniivar et al 1999), found that available evidence from randomised controlled
trials did not show significant benefit from treating Bell’s palsy with corticosteroids.
The authors state that there is a need for a randomised controlled trial with a greater
number of patients to reliably determine whether there is real benefit (or harm) from
the use of corticosteroid therapy in patients with Bell’s palsy (Salinas et al 2004).
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In 2007 and 2008 two large randomised, double-blind, placebo-controlled, multi-
centre trials were published, a Scottish trial including 551 patients treated with
prednisolone and/or aciclovir and the Scandinavian Bell’s palsy study (SBPS) including
829 patients treated with prednisolone and/or valaciclovir. In both studies, medical
treatment was started within 72 hours of onset of palsy (Engstrom et al 2008, Sullivan
et al 2007). In the Scottish trial, 496 patients were assessed for final outcome. Patients
were randomly assigned to treatment with prednisolone (25 mg twice daily for 10 days)
and/or aciclovir (400 mg five times daily for 10 days) or placebo. Complete recovery
rate at 9 months was significantly better, 94.4%, in patients treated with prednisolone
compared with those not treated with prednisolone, 81.6% (P<0.001). There was no
benefit from aciclovir given alone or in combination with prednisolone (Sullivan et al
2007). A Cochrane review from 2010 includes these two large studies in addition to
the studies in the review from 2004 (Lagalla et al 2002, May et al 1976, Taverner 1954,
Uniivar et al 1999). The review concludes that available evidence from randomised
controlled trials shows significant benefit from treating Bell’s palsy with corticosteroids
(Salinas et al 2010).

Herpes simplex virus type 1 and VZV are the two viruses that are believed to be
responsible for a proportion of cases of Bell’s palsy (see “Aetiology”). Reactivation of
these viruses is thought to cause inflammation of the facial nerve. Antiviral medication
with aciclovir or valaciclovir has been used in several studies, often in combination with
prednisolone, and the results are diverging. Aciclovir has to be administered five times
daily. Valaciclovir, the prodrug to aciclovir, is only administered three times daily
because its bioavailability is higher than that of aciclovir. There are advantages to using
valaciclovir compared with aciclovir because it is administered less often, expecting a
higher degree of compliance and resulting in higher concentrations in both serum and

CSF (Lycke et al 2003, Weller et al 1993).

To estimate the advantage of treatment with antivirals in Bell’s palsy, a Cochrane
database review was performed, including seven trials with 1 987 patients in total. It
was concluded that there was no significant benefit from antivirals compared with
placebo in treatment of Bell’s palsy (Lockhart et al 2009). Four of the studies did not
find any difference in recovery rates between treatment with prednisolone and the
combination prednisolone-aciclovir/valaciclovir (Engstrom et al 2008, Kawaguchi et al
2007, Sullivan et al 2007, Yeo et al 2008). One study compared prednisolone with
aciclovir and found treatment benefits for the prednisolone group (De Diego et al
1998). The two other studies included in the Cochrane review reported benefits for the
combination prednisolone-aciclovir/valaciclovir compared with prednisolone alone
(Adour et al 1996, Hato et al 2007). However, the study by Hato was not blinded. The
study by Adour et al included 99 patients, most of them (80%) with incomplete palsy.
Follow-up was only 4 months. It is not possible to assess sequelae after such a short
period because synkinesis and contracture have not fully developed.
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Eye care

When there is inadequate eye closure it is important to protect the eye to prevent
keratitis and corneal damage. The patient should receive treatment with artificial tears
during the day and an ointment at night. In addition, they should keep the eyelid closed
with tape or use a moisture chamber while sleeping.

Physical therapy, Botulinum toxin, acupuncture and electrical stimulation
Neuromuscular retraining is a type of physical therapy used to improve facial outcome
in patients with facial palsy (Diels and Combs 1997). Tools such as specific mirror
exercises with surface electromyographic feedback enable patients to modify their facial
muscle contraction. Massage has also been practised. In a Cochrane database review
from 2011 there was no high-quality evidence to support benefit from physical therapy
in Bell’s palsy patients. However, there was low-quality evidence that tailored facial
exercises could help to improve facial function in cases with moderate palsy or in
chronic cases, although this needs to be confirmed through controlled randomised trials
(Teixeira et al 2011).

Botulinum toxin type A (Botox) blocks the uptake of acetylcholine in the muscle and
causes muscular paralysis. Injections temporarily reduce aberrant contractions and
paralyse targeted areas of synkinesis. The effect lasts for 4-6 months (Mountain et al
1992). Combined with physical therapy, Botox provides a time period when the patient
can practise more normal movement patterns without synkinetic interference.

Acupuncture as a treatment has been given, but a Cochrane review in 2010 and two
other reviews have concluded that the benefit of acupuncture in Bell’s palsy has not yet
been proved. The number and quality of trials are too low to form conclusions (Chen
et al 2010, Cumberworth et al 2012, Kim et al 2012).

Electrical stimulation has not yet been proved to improve coordination of synkinesis or
inhibit abnormal movement patterns. On the contrary, it may reinforce abnormal
patterns by activating already hyperactive muscles (Diels 1995)

Reconstructive surgery

Reconstructive surgery can be divided into static corrections aimed to achieve facial
symmetry at rest and dynamic corrections aimed to re-establish movements in the
paretic side of the face. Surgical corrections on the normal side of the face may also be
considered. The patient may require multiple repeat surgeries including all three main
corrections.

Static surgical procedures for correction generally aim at protecting the cornea and
lifting the depressed corner of the mouth. Gold weights to the upper eyelid,
tarsorrhaphy, canthoplasty, brow lifts, strips of fascia lata to lift the corner of the mouth,
and local rearrangement of tissues are some examples of static corrections.
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Dynamic corrections aim at obtaining symmetrical facial movements or at least
movements on the paretic side of the face. Ipsilateral nerve grafts, nerve transposition
and cross-facial nerve grafts are some examples. In cases with degenerative facial
muscles, free muscle flaps combined with cross-facial nerve grafts can be used (Rosson
and Redett 2008).

Multi-disciplinary facialteam

The management and treatment of complicated cases should preferably be evaluated
and followed by a multi-disciplinary team including an ear, nose and throat (ENT)
surgeon, a plastic surgeon, physiotherapist, ophthalmologist, neurophysiologist,
psychologist and possibly others.

Prognostic factors

Patients with Bell’s palsy without medical treatment will recover completely without
any sequelae in about 57-70% of cases (Engstrom et al 2008, Peitersen 2002). Recently
two large controlled multi-centre studies reported that treatment with prednisolone
within 72 hours shortened time to complete recovery and improved final outcome in
Bell’s palsy in their patient populations (Engstrom et al 2008, Sullivan et al 2007). It
would be desirable to predict which patients will not recover completely and select them
for medical treatment and thereby reduce the proportion of cases with incomplete
recovery.

Age

With increasing age, successful recovery from facial paralysis begins to decline. Nerve
excitability tests 1 week after onset of palsy have shown that increasing age is a negative
prognostic factor for recovery (Devriese et al 1990). Age above 50-60 years has been
demonstrated as a negative prognostic factor in many trials (Adour and Wingerd 1974,
Hydén et al 1982, Ikeda et al 2005, Kasse et al 2005, Katusic et al 1986, Peitersen
2002, Smith et al 1988, Ushio et al 2008). This may be due to a number of factors,
including the normal loss of myelinated fibres during the ageing process. (May and
Schaitkin 2000).

Severity

Severe palsy has been reported to be a negative prognostic factor for recovery from Bell’s
palsy (Gavilan et al 1988, Hydén et al 1982, Sathirapanya and Sathirapanya 2008,
Sittel et al 2000). Recovery rates in patients with incomplete paralysis (HBS grade IV
or better) have been reported to be significantly higher than the rate for patients with
severe paralysis (HBS grade V-VI) (Ikeda et al 2005). An investigation of the treatment

28



effect of corticosteroids and/or antivirals in relation to severity at baseline has been

called for (Linder et al 2010, Lockhart et al 2009).

Time to start of recovery

Start of remission is highly significant for prognosis (Peitersen 2002). Peitersen
reported a significantly better outcome in study patients who started recovery in the
first and second week compared with patients who started recovery in the third week
after palsy onset. Ikeda found severity of palsy 1 month after palsy onset to be an
important factor for predicting the prognosis in Bell’s palsy patients. If HBS was IV or
worse at 1 month the recovery rate was poor in 79% of patients (Ikeda et al 2005).

In the SBPS including 829 patients with Bell’s palsy, early deterioration in facial
function, measured by SFGS, between baseline and first follow-up 11-17 days later
was shown to be a negative prognostic factor for recovery at 12 months (Marsk et al
2010). The Sunnybrook (SB) score at 1 month after onset of palsy was reported to
accurately predict non-recovery (SB score <70) at 12 months (Marsk et al 2012).

Treatment start

There are few controlled studies regarding the prognostic value of the time of the start
of treatment with corticosteroids in Bell’s palsy. Treatment with prednisolone within 3
days has been associated with higher recovery rates than achieved with later treatment
(Yeo et al 2008). Early treatment within 24 hours has been reported to result in better
outcome in a study of patients with complete or near complete paralysis. However, this

study was not double-blinded (Shafshak et al 1994).

Uncontrolled studies show diverging results. In one study, patients treated with
intravenous high-dose prednisolone, dextran and pentoxifylline within 3 days had
better outcome compared with those who started treatment between 4 and 12 days
(Sittel et al 2000). In another, corticosteroid treatment within 7 days of palsy onset
achieved a significantly better outcome compared with therapy initiated after this
period (Sathirapanya and Sathirapanya 2008). In another uncontrolled study, no
significant difference was reported in facial outcome scores between patients starting
treatment within 3 days and patients starting treatment 4—7 days after onset of palsy
(Adour et al 1972). Kawaguchi et al report no significant difference in recovery rates
between patients treated within 3 days and patients treated 4-7 days after onset
(Kawaguchi et al 2007).

Pain

Ipsilateral pain around the ear or in the neck is a frequent symptom in the early stages
of Bell’s palsy. The pain may precede the paralysis by a few days (Roob et al 1999). The
aethiopathological background of the pain is unclear. Pain has been correlated to worse
prognosis in some studies (Gavilan et al 1988, Hydén et al 1982, Katusic et al 1986,
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Peitersen 2002). Other studies have not found this correlation (Adour et al 1978, May
et al 1976, Smith et al 1988). Presence of pain on day 11-17 after onset of palsy has
been found to be a negative prognostic factor (Berg et al 2009). Herpes zoster cephalicus
(Ramsey-Hunt syndrome) is often associated with more severe pain around the ear and
also with vesicles following a dermatome. Cases of facial palsy accompanied by severe
pain but without vesicles may be referred to as “zoster sine herpete” if antibody titres
to herpes zoster are simultaneously elevated (Furuta et al 2005, Furuta et al 2000).

Stapedial reflex

Presence of stapedial reflex during the first 10 days of Bell’s palsy indicates a good
prognosis. However, absence of stapedial reflex cannot be used on its own for
prognostic purposes (Ekstrand and Glitterstam 1979). The absence of stapedial reflex
response during the first days of development of Bell’s palsy has been considered a sign
of poor prognosis (Gavilan et al 1988). In a study by Ikeda et al, patients who had lost
the stapedial muscle reflex showed a significantly worse outcome than seen in patients
with a reflex. However, 80% of patients with loss of stapedial reflex recovered
satisfactorily and the absence of stapedial reflex was therefore considered to be a low
prognostic risk factor (Ikeda et al 2005). Portmann likewise shows that the stapedial
reflex alone was not sufficient to be of prognostic value in Bell’s palsy patients studied
(Portmann et al 1990). A confounding factor is that Bell’s palsy is progressive for 7—10
days and the stapedial reflex may be present in the early days and then vanish.

Electrophysiology

Electrophysiology tests can be wused to predict outcome in Bell’s palsy.
Electroneurography (ENoG) is the most frequently used test and has been claimed to
be the most reliable test to assess facial nerve degeneration in Bell’s palsy (Fisch 1984,
May and Hughes 1987). During ENoG the nerve is stimulated percutaneously over
the stylomastoid foramen and the compound muscle action potential is recorded in the
facial muscle and reported as a percentage of the non-affected side. Facial nerve
degeneration of 290% has been shown to predict long-term outcome of facial weakness
(Dumitru et al 1988, Mantsopoulos et al 2011). However, the test cannot be used in
the early stage of palsy since Wallerian degeneration of motor nerve fibres takes some
days after axonal injury (Gilchrist 2009) Regarding use of ENoG, the period between
10 and 14 days after onset was found to be the most valuable for prediction of recovery

(Chow et al 2002, Qiu et al 1996).
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Recovery rates

In Bell’s palsy there is a high rate of spontaneous recovery; however, the figures for
spontaneous recovery and recovery after medical treatment vary across different studies.
One of the problems when comparing different studies is how recovery is defined since
different scales have been used to assess recovery, e.g. the House-Brackmann,
Yanagihara and Sunnybrook grading scales. The inclusion/exclusion criteria, follow-up
time, choice of analysis method and definition of recovery will all affect the results. In
the SBPS, recovery rates were estimated using the last observation carried forward
(LOCF) method and the SB score of 100 was used to assess complete recovery at 12
months.

Berg et al examined how recovery rates in the SBPS would have been affected with use
of a different analysis method and a different definition of “recovery”. They showed a
range of 72-96% in recovery rates for patients treated with prednisolone and a range
of 57-88% in recovery rates for patients not treated with prednisolone depending on
which method was used (Berg et al 2009). They applied four different definitions of
“recovery”:

1. “Recovery” defined as an SB score of 100 at 12 months: use of the LOCF
method, giving a recovery rate of 57% for untreated patients and 72% for
patients treated with prednisolone.

2. “Recovery” defined as HBS grade I at 12 months: use of the LOCF method,
giving a recovery rate of 64% for untreated patients and 78% for patients
treated with prednisolone.

3. “Recovery” defined as HBS grade I at 12 months; and use of complete case
analysis, giving a recovery rate of 70% for untreated patients and 86% for
patients treated with prednisolone.

4. “Recovery” defined as HBS grade II at 12 months; and use of complete case
analysis, giving a recovery rate of 88% for untreated patients and 96% for
patients treated with prednisolone.

Sequelae

Sequelae can be troublesome for the patient and have probably been underestimated
by clinicians (Smith et al 1994). When recovery from the palsy is incomplete there are
different grades of sequelae that may become troublesome to the patient, such as
synkinesis, hemi-facial spasm, contractures and fasciculations. Peitersen reports that
12% of patients in his study had slight, 13% had moderate, and 4% had severe sequelae
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(Peitersen 2002). In addition to functional problems there is also a psychological aspect.
Many serious diseases are only known to the patient and the people in the patient’s
closest confidence. Facial paresis, however, cannot be concealed and the patient cannot
control the way they wish to present themselves to the world. This often results in
serious emotional consequences. This, together with impairment of eating and drinking
and eye problems, may seriously reduce the quality of life in patients with facial paresis.
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Aims of the thesis

The general aim of this thesis was to study the treatment effect of prednisolone and/or
valaciclovir and the influence of time to treatment start, age and severity at baseline in
patients with Bell’s palsy.

Specific aims were:

to find out whether treatment with the antiviral drug valaciclovir in
combination with prednisolone is more effective than no medical treatment at

all;

to study the short-term and long-term effects of treatment with prednisolone
and/or valaciclovir on the recovery of the facial nerve in a large number of
patients with Bell’s palsy. Also, to study the side effects of the drugs and their
effects on synkinesis;

to evaluate the effect of prednisolone in relation to time of treatment start
within the first 72 hours of Bell’s palsy and the effect of the drug in relation to
patients’ age; and

to study the treatment effect of prednisolone and/or valaciclovir on outcome
of Bell’s palsy in relation to severity of palsy at baseline.
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Materials and Methods

Patients

Paper I

Between July 1997 and July 1999, 56 consecutive patients (22 men and 34 women)
with Bell’s palsy were included in the study. Their age range was 18-75 years, with a
median age of 36 years. Exclusion criteria were: age <18 years and/or contraindication
for treatment with valaciclovir or corticosteroids (such as peptic ulcer disease, diabetes
mellitus, renal dysfunction, tuberculosis or mental disease). As controls, 56 patients
with Bell’s palsy attending the clinic between January 1995 and December 1996 were
studied retrospectively. The controls were 30 men and 26 women aged 19-73 years,
with a median age of 42.5 years.

Papers II-1IV

From May 2001 to September 2007, we performed a prospective, randomised double-
blind, placebo-controlled, multi-centre trial including 829 Bell’s palsy patients aged
18-75 years with an acute onset of unilateral facial palsy within 72 hours. Patients were
recruited from 16 otorhinolaryngological centres in Sweden and one in Finland, with
12-month follow-up. A total of 1 953 patients with Bell’s palsy were screened and 839
patients met the inclusion criteria and were randomised into one of four treatment
arms.

The most common reasons for exclusion were that >72 hours had elapsed since onset
of palsy or that patients were <18 or >75 years old; other reasons were unwillingness to
participate, diabetes mellitus, previous facial palsy, signs of infection with borreliosis or
herpes zoster virus (HZV), pregnancy or breastfeeding, other neurological diseases,
uncontrolled hypertension and psychiatric disease.

Ten randomised patients did not take any of the study drugs and were excluded. The
remaining 829 patients (488 men and 341 women) were included in the modified
intention-to-treat (ITT) analysis. The four treatment arms were prednisolone plus
placebo (n = 210), valaciclovir plus placebo (n = 207), prednisolone plus valaciclovir (n
= 2006) and placebo plus placebo (n = 206). In total, 416 received prednisolone and 413
did not, similarly 413 received valaciclovir and 416 did not.
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The study was approved by regional ethics review boards and performed in accordance
with the Declaration of Helsinki. Written informed consent was obtained from all
patients.

Baseline characteristics in the four treatment groups were similar with regard to median
age, gender, median time to treatment start, side of palsy and median SB score and

HBS grade.

Of the 829 included patients, 90 were later diagnosed with diseases that could have
been the cause of facial palsy: 67 with borreliosis, five with herpes zoster and 18 with
other diseases. These patients were included in the (ITT) analysis.

The follow-up visit at 12 months was attended by 743 (90%) of the 829 patients.

Methods

Paper I

All patients in the treatment group were treated with valaciclovir 1 000 mg given three
times daily for 7 days and prednisolone 50 mg once a day for 5 days and then tapering
by 10 mg daily. The patients were followed for 6 months, with investigations at 1
month, 3 months and 6 months after onset of palsy. The patients in the control group
did not receive any medical treatment. Audiometry and stapedial reflex response were
measured, an otorhinolaryngological examination was performed and antibodies for
Borrelia burgdorferi were analysed in serum in both groups. The HBS was used for
evaluation of facial nerve dysfunction. The same investigator re-examined all 56
patients in the control group, in 1999.

Papers II-1V

All patients at baseline underwent an otorhinolaryngological examination. Time (in
hours) from onset of palsy to treatment start, and grading of facial function using the
SFGS and HBS were noted, as were measurement of ipsilateral pain and registration of
concurrent medication. Serum analysis of antibodies to Borrelia burgdorferi was
performed.

Patients were randomly assigned to one of four treatment groups in a factorial fashion:
placebo plus placebo, prednisolone (60 mg for 5 days, then tapering by 10 mg daily for
the next 5 days) and placebo, valaciclovir (1 000 mg three times daily for 7 days) and
placebo, or prednisolone and valaciclovir. Treatment was started within 72 hours of
onset of palsy in all four groups. All study personnel, participants and data analysts were
blinded to treatment allocation until all patients had completed follow-up. Follow-up
was scheduled to day 11-17 and 1, 2, 3, 6 and 12 months after onset. If recovery was

36



complete (SB score = 100) at 2 or 3 months, the next follow-up was scheduled for 12
months. At each follow-up visit the facial palsy was graded using the SFGS and HBS.
An otorhinolaryngological examination was performed and registration of ipsilateral
pain done at each visit during the first 2 months. Convalescent serum for antibodies to
Borrelia burgdorferi was taken at 2 months. The primary endpoint was time to complete
recovery of facial function, defined as SB score = 100. Key secondary endpoints were
facial function and synkinesis at 12 months. Adverse events were recorded. According
to a prespecified analysis plan, the other secondary endpoints were time to complete
recovery and synkinesis in relation to time of treatment start, age and severity at
baseline. The start of treatment was recorded as occurring within 24 hours of palsy
onset, or 25-48 hours or 49-72 hours after onset of palsy. Age intervals were 18-39
years, 40-60 years and 61-75 years. Patients were divided into three groups according
to severity at baseline: an SB score of 0-20, 21-40 and >40.

Statistical analysis

Paper 1
The Mann-Whitney U-test was used for comparison between groups and Fisher’s exact
two-tailed test was used for calculation of proportions.

Papers II-IV

The ITT approach was used. All randomised patients receiving at least one dose of the
study drug were included in the analysis. Ten patients who did not initiate medication
were excluded and the analysis should therefore be considered to constitute modified
ITT. For analysis of recovery rates, the LOCF method was applied and missing data
points were imputed in the post-baseline follow-up visits from the last observation
available for each patient. For analysis of synkinesis at 12 months, only patients
attending the 12-month follow-up visit (n = 743) were included (complete case analysis
(CCA)). An interaction test was done to reveal any synergistic effects of the
combination valaciclovir and prednisolone. Results for continuous variables are given
as median values with interquartile ranges (IQRs). For dichotomous data, the results
are given as proportions with 95% confidence intervals (Cls) using the normal
approximation approach. To estimate survival curves the Kaplan-Meier method was
used. Categorical variables were compared with Fisher’s exact test. Cox proportional
hazards models were used to estimate the hazard ratio (HR) of recovery, including the
95% CI. The assumption for proportional hazards was tested with Schoenfeld residuals
(P = 0.73) (Paper II). The differences in SB scores at 12 months between treatment
groups were compared by calculating two-sided P-values based on Wilcoxon’s rank sum
test (Paper IV). All computations were done using SAS software, version 9.1 (Papers I1
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and IIT) and 9.2 (Paper IV) (SAS Inc, Cary, NC, USA). The study was registered with
ClinicalTrials.gov (number, NCT00510263).
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Results

Paper I

Outcome of treatment with valaciclovir and prednisone in patients with Bell’s palsy

Opverall outcome; There were no significant differences between the treatment group
and the control group regarding age, gender or side of palsy. Complete recovery,
defined as an HBS score of I, was significantly higher in the treatment group (87.5%)
compared with the control group (68%) (P<0.05). Significantly more patients ended
with an HBS grade of IV or worse in the control group: ten out of 56 (18%) as
compared with one out of 56 (1,8%) in the treatment group (P<0.01). Of the patients
with a HBS grade of IV or worse, seven of ten patients in the control group were over
60 years old and the patient in the treatment group was 40 years old. In the treatment
group, ten out of 56 patients were >60 years old, and all (100%) recovered completely.
In the control group, twelve out of 56 were >60 years old and five (41%) of these
recovered completely. The difference in outcome of patients >60 years old between the
two groups was statistically significant (P<0.01) (Table 3).

Table 3.

Outcome in patients with Bell s palsy treated with valaciclovir and prednisone and in patients with Bell s

palsy given no medical treatment.

Outcome Valaciclovir + No treatment P-value
prednisone

Total recovery 49/56 (87.5 %) 38/56 (68 %) 0.0211
House-Brackmann III 3/56 (5.4 %) 12/56 (21.3 %) 0.0239
House-Brackmann IV 1/56 (1.8 %) 10/56 (18 %) 0.0082
Total recovery in patients | 10/10 (100 %) 5/12 (41.7 %) 0.0053
over 60 years

Synkinesis 3/56 (5.4%) 13/56 (23.2%) 0.0131
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Stapedial reflex response; Of the 56 patients in the control group, 47 underwent a
stapedial reflex response test. Of the 24 with normal reflex response, 18 had a complete
recovery. Among the 23 with no measurable reflex response, 14 had a complete
recovery. The difference was not significant. In the treatment group 53 of 56 patients
had a stapedial reflex test performed, all of the 27 patients with normal reflex response
recovered completely and 19 of 26 with no measurable reflex response recovered
completely (P<0.005). In both groups, 45 of the 51 with normal reflex response had a
complete recovery as compared with 33 of the 49 with no measurable reflex response

(P<0.05).

Time to treatment start; In the treatment group, 48 of 56 patients were treated within
72 hours of onset of palsy. The other eight patients started treatment between 4 and
16 days, and all eight recovered completely.

Synkinesis; Synkinesis was present in 13 of the 56 patients in the control group as
compared with three of the 56 in the treatment group (P<0.05). Four patients in the
control group suffered from contracture, but none in the treatment group did.

Paper IT

Prednisolone and valaciclovir in Bell’s palsy: a randomised, double-blind, placebo-
controlled, multicentre trial

Time to complete recovery (SB score = 100) was significantly shorter for patients
treated with prednisolone (n = 416) compared with patients not treated with
prednisolone (n = 413) (HR 1.40; 95% CI 1.18-1.64; P<0.0001). There was no
difference in time to complete recovery between patients (n = 413) who received
valaciclovir and patients (n = 416) not treated with valaciclovir (HR 1.01; 95% CI
0.85-1.19; P = 0.9). We found no interaction between the effects of prednisolone and
valaciclovir (P = 0.59).

Median time to complete recovery (SB score = 100) was 75 days in the prednisolone
plus placebo group, 104 days in the placebo plus placebo group (P = 0.04), and 135
days in the valaciclovir plus placebo group (P = 0.03) (Fig 4).
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Figure 4.

Kaplan-Meier estimates of patients who made a complete recovery (Sunnybrook (SB) score = 100 points)
in the four treatment groups (n = 829). The median time (MD) to complete recovery for each treatment
group is also illustrated. Time points: t1 = day 11-17; t2 = 1 month; t3 = 2 months; t4 = 3 months; t5 =
6 months; t6 = 12 months.

Patients receiving prednisolone had significantly higher recovery rates at 3, 6 and 12
months than patients not receiving prednisolone. At 12 months, 300/416 (72%) in the
prednisolone group recovered completely compared with 237/413 (57%) in the no
prednisolone group (P<0.0001). The outcome in 413 patients treated with valaciclovir
compared with 416 patients not treated with valaciclovir did not differ (P = 0.66).

Of the 743 patients with 12-month follow-up, synkinesis was present in 51 out of 370
patients (14%) treated with prednisolone compared with 107 out of 373 (29%) not
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treated with prednisolone (difference -15%, 95% CI -21--9%; P < 0.0001). Of the
369 patients who received valaciclovir, 73 (20%) had synkinesis at 12 months
compared with 85 out of 374 (23%) patients not receiving valaciclovir (difference -3%,

95% CI -9-3%; P = 0.37).

Of the 829 patients included in the study, 728 patients (88%) took the study drugs as
expected, indicating complete compliance. There were 114 non-serious adverse events
reported by 92 patients, which were equally distributed among the four treatment
groups. The most common reported adverse events were gastrointestinal complaints,
headache, fatigue and insomnia.

Paper IIT

Prednisolone in Bell’s palsy related to treatment start and age.
Treatment start

Treatment was started within 24 hours of onset in 308 (37%) of the 829 patients. In
the time interval 25-48 hours 345 patients (42%) initiated treatment and 175 patients
(21%) started medication between 49 and 72 hours after palsy. The median SB score
was 42 (IQR 29-58) in patients who started treatment within 24 hours, compared with
37 (IQR 22-55) in patients treated between 25-48 hours, and 32 (IQR 19-50) in
patients receiving medication between 4972 hours after onset. The patients’ age did
not differ between the three time interval groups.

In patients treated with prednisolone within 24 hours, 103 out of 156 (66%) had a
complete recovery at 12 months compared with 77 out of 152 (51%) patients not
treated with prednisolone (difference -15%, 95% CI -26—4%; P = 0.008). The
corresponding recovery rates for patients treated between 25-48 hours was 128 out of
168 (76%) in prednisolone-treated patients compared with 102 out of 177 patients
(58%) not treated with prednisolone (difference -19%, 95% CI -28—9%; P = 0.0003).
In the interval 49-72 hours, 69 out of 92 (75%) prednisolone-treated patients
compared with 58 out of 83 (70%) non-prednisolone-treated patients achieved
complete recovery (difference -5%, 95% CI -19-8%; P = 0.5).

Time to complete recovery was significantly shorter in patients treated with
prednisolone within 24 hours and 25-48 hours, respectively, compared with patients
not treated with prednisolone (HR 1.51 and 1.49; P = 0.004 and P = 0.002,
respectively) (Fig 5).
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Figure 5.

Kaplan-Meier estimates in relation to treatment start. The graphs show patients with complete recovery,

defined as a Sunnybrook (SB) score of 100, in relation to treatment start at 0-24, 25-48 and 49-72

hours after onset of palsy.
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Of the 743 patients with a 12-month follow-up, synkinesis was significantly less in
patients treated with prednisolone within 48 hours compared with patients who did
not receive prednisolone. Where treatment was started within 24 hours, synkinesis was
noted in 17% of the prednisolone-treated patients compared with 31% of patients in
the non-prednisolone group (P = 0.008). Where the treatment was started between 25
and 49 hours post-onset of palsy, synkinesis was noted in 10% of patients receiving
prednisolone compared with 32% of patients not receiving prednisolone (P<0.0001).
Prednisolone treatment that was started between 49-72 hours post-palsy onset did not
show any effect on synkinesis, compared with no prednisolone (14% v. 18%; P = 0.60).

Age

In total 392 patients were 18-39 years of age, and their median SB score at baseline
was 42 (IQR 27-58). The 317 patients aged 40-60 years had a median SB score of 37
(IQR 22-53) and the 119 patients aged 61-75 years had a median SB score of 33 (IQR
17-46).

In the 18-39-year age group, complete recovery at 12 months was achieved by 137 out
of 191 patients (72%) among those treated with prednisolone, compared with 129 out
of 201 patients (64%) not treated with prednisolone (P = 0.13). In subjects 40—60 years
old, the corresponding values were 122 out of 159 (77%) prednisolone-treated patients
and 86 out of 158 patients (54%) not treated with prednisolone (P<0.0001), while in
patients aged 61-75 years, 41 out of 66 (62%) and 21 out of 53 (40%), respectively,
achieved full recovery (P = 0.02).

Synkinesis at 12 months, among patients aged 18-39 years, was present in 18 (11%)
of the 160 patients in the prednisolone group, compared with 44 (25%) of 178 in the
group not treated with prednisolone (P = 0.002). In the group aged 40-60 years,
synkinesis occurred in 20 (13%) out of 150 patients treated with prednisolone and in
44 (31%) out of 144 patients not receiving prednisolone (P = 0.0004). Finally, the
corresponding values for patients 61-75 years old were 13/60 (22%) for prednisolone
and 19/51 (37%) for no prednisolone (P = 0.09).

We found no interaction, positive or detrimental, between the effects of prednisolone
and valaciclovir regarding complete recovery or synkinesis, in relation to age (P = 0.51
and P = 0.09, respectively) or start of treatment (P = 0.65 and P = 0.11, respectively).
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Paper IV

Bell’s palsy — the effect of prednisolone and/or valaciclovir versus placebo in relation
to baseline severity in a randomised controlled trial.

Age and treatment start were similar in patients given prednisolone compared with no
prednisolone across the three severity groups. Out of 166 patients with severe palsy (SB
score <20) at baseline, 77 received prednisolone. Of these, 39 (51%) had recovered
completely by 12 months compared with 28 (31%) out of 89 who did not receive
prednisolone (P = 0.02). In 272 patients with moderate palsy (SB score 21-40) at
baseline, 99 (68%) out of 145 subjects treated with prednisolone had recovered
completely by 12 months, compared with 65 (51%) out of 127 not treated with
prednisolone (P = 0.004). Among 389 patients with mild palsy (SB scale score >40) at
baseline, 193 received prednisolone. Of these, 161 (83%) had complete recovery at 12
months, in comparison with 144 (73%) of 196 not receiving prednisolone (P = 0.02).
Patients with very mild palsy (SB scale score >60) at baseline did not show any
significantly better recovery in the prednisolone group (61/68; 90%) compared with
the no prednisolone group (51/65; 78%) (P = 0.1).

The mean SB score at 12 months differed significantly between patients treated with
prednisolone and patients not treated with prednisolone in all three severity groups (Fig

6).
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Figure 6.
Mean Sunnybrook (SB) score at 12 months in patients in different severity groups treated with
prednisolone compared with no prednisolone.
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In patients with moderate palsy (SB score 21-40) at baseline, time to complete recovery
was significantly shorter for patients treated with prednisolone compared with patients
not treated with prednisolone (P<0.001). Difference in time to complete recovery
between prednisolone treatment and no prednisolone was not seen in patients with
mild palsy (SB score >40) or severe palsy (SB score <20) (Fig 7).

Synkinesis was present at 12 months in 157 (21%) out of the 743 patients who had a
12-month follow-up. In patients with severe palsy at baseline, the presence of synkinesis
at 12 months did not differ significantly between those given prednisolone (31%) and
those not given prednisolone (46%). Patients with moderate (18% and 30%,
respectively), mild (4% and 19%, respectively) and very mild palsy at baseline (2% and
13%, respectively) had significantly less synkinesis at 12 months if treated with
prednisolone compared with no prednisolone.

Valaciclovir had no effect on recovery except in patients with moderate palsy. Of 272
patients with moderate palsy at baseline, 83 out of 122 patients (68%) who received
valaciclovir had a complete recovery at 12 months compared with 81 out of 150
patients (54%) who did not receive valaciclovir (P = 0.02). There was no significant
effect of valaciclovir on the presence of synkinesis at 12 months in any of the three
severity groups.

There was no significant additive effect of valaciclovir to prednisolone, regardless of
severity of palsy at baseline. This was shown both for complete recovery rates and for
the presence of synkinesis at 12 months (Table 4).
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Figure 7.

Kfpl}an—Meier estimates in relation to severity at baseline. The graphs show patients with complete
recovery (Sunnybrook (SB) score = 100) treated with prednisolone versus patients not treated with
prednisolone, and the number of days from onset of palsy to the first follow-up visit at which patients
showed complete recovery.
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Table 4.

Complete recovery and synkinesis at 12 months in relation to severity of palsy at baseline.

Comoplete recovery

SB at baseline
0-20

SB at baseline
21-40

SB at baseline
>40

Number

166

272

389

Synkinesis at 12 month

SB at baseline
0-20

SB at baseline
21-40

SB at baseline
>40

145

249

347

Prednisolone
Plus
placebo

19/38 50%
(33-67%)

46/71 65%
(53-76%)

82/100 82%
(74-90%)

13/32 41%
(23-59%)

15/66 23%
(12-33%)

4/87 5%
(0-9%)

Prednisolone
Plus
Valaciclovir

20/39 51%
(35-68%)

53174 72%
(61-82%)

79193 85%
(78-92%)

7133 21%
(6-36%)

9/66 14%
(5-22%)

3/85 4%
(0-8%)

P-

value

0.48

0.70

0.11

0.26

Difference

-1% (-24% ;5 22%)

-7% (-22% ; 9%)

-3% (-14% ; 8%)

20% (-3% ; 42%)

9% (-4% ; 22%)

1% (-5% ; 7%)
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Discussion

The first paper in this thesis can be seen as a pilot study where patients treated with a
combination of valaciclovir and prednisolone had significantly better outcome than did
control patients given no medical treatment, as was the standard in Sweden at the time.
Significantly more patients with a severe outcome were from the control group (18%)
than from the treatment group (1.8%). Among elderly patients >60 years, treatment
seemed to prevent sequelae; all of >60-year-old patients in the treatment group had
complete recovery as compared with only 41.7% of >60-year-olds in the control group.
Furthermore, fewer patients in the treatment group compared with the control group
had synkinesis and contractures. However, this finding may be due to the fact that the
patients in the control group were followed for a longer time after onset of palsy
compared with the patients in the treatment group and sequelae such as synkinesis and
contractures develop over time. These findings are in accordance with the findings of

Adour et al (Adour et al 1996).

The stapedial reflex has been used as a prognostic tool in Bell’s palsy (Ekstrand and
Glitterstam 1979, Gavilan et al 1988). In our study, as in other studies, presence of the
stapedial reflex indicated a good prognosis although 25% of patients in the control
group with a stapedial reflex did not recover completely.

A major limitation was that our study was retrospective and not placebo-controlled or
double-blind. Cochrane reports call for the need of adequately powered clinical trials
with sufficient follow-up to detect the benefits (or harm) of corticosteroid and/or
antiviral therapy in Bell’s palsy (Allen and Dunn 2004, Salinas et al 2004).

The SBPS has so far been the largest randomised, double-blind, placebo-controlled
multi-centre trial assessing corticosteroid and antiviral treatment for Bell’s palsy
(Engstrom et al 2008). Patients who received prednisolone had a shorter time to
complete recovery of facial function and a more favourable outcome at 12 months
compared with patients not receiving prednisolone. Synkinesis was also less common
in prednisolone-treated patients. Valaciclovir alone was not proved to be effective, and
did not give any additive effect to prednisolone.

A Scottish trial of 551 patients randomly assigned within 72 hours of onset to 10 days
of 25 mg prednisolone twice daily and placebo, aciclovir 400 mg five times daily and
placebo, both prednisolone and aciclovir or placebo, reported similar results. The
investigators of the study concluded that early treatment with prednisolone
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significantly improved the chances of complete recovery at 3 and 9 months. There was
no benefit from aciclovir (Sullivan et al 2007).

The nerve damage in Bell’s palsy is consistent with oedema and inflammation of the
nerve in the Fallopian canal (Engstrém et al 1997, Fisch and Esslen 1972, Song et al
2008). Early administration of anti-inflammatory corticosteroids may reduce oedema
and subsequent spreading of conduction block or axonotmesis (Liston and Kleid 1989).
The effect of early prednisolone treatment in Bell’s palsy is in accordance with the
reported effect of corticosteroids in vestibular neuritis (Strupp et al 2004), a disease
which may have the same pathogenesis as Bell’s palsy (Gianoli et al 2005, Strupp et al
2004).

This is the first large double-blind, placebo-controlled study testing valaciclovir alone
and in combination with prednisolone in Bell’s palsy patients. Valaciclovir has a three-
fold to five-fold higher bioavailability compared with aciclovir. Therefore valaciclovir
gives higher compliance and higher concentrations in both serum and CSF, and the
dose used, 1 000 mg three times daily, is well above the inhibitory level for herpes
simplex but may be only partially inhibitory for VZV (Lycke et al 2003, Weller et al
1993). The ineffectiveness of valaciclovir may be due to the fact that the rate of virus
replication had declined before treatment started or that herpes viruses are not the main
cause of Bell’s palsy (Linder et al 2005, Stjernquist-Desatnik et al 2000).

Prednisolone plus valaciclovir was not more effective than prednisolone alone. This
result is in accordance with previous findings involving valaciclovir (Kawaguchi et al
2007) and aciclovir (De Diego et al 1998, Sullivan et al 2007) plus corticosteroids.
Nevertheless, an additional effect of aciclovir (Adour et al 1996) or valaciclovir (Hato
et al 2007) on corticosteroid treatment has been reported. However, the trial by Adour
and colleagues followed up patients for only 4 months, and the study by Hato and co-
workers was not double-blinded; therefore, the results of both trials should be
interpreted with caution.

In most trials of treatments for Bell’s palsy (Lagalla et al 2002, Sullivan et al 2007,
Uniivar et al 1999), facial function is evaluated using the HBS (House and Brackmann
1985). The SFGS reports facial function in a continuous manner and has a wider
response range compared with the HBS (Ross et al 1996). The intrarater and inter-
rater reliability of the SB scale is high when applied by either a novice or an expert
assessor (Hu et al 2001). The SB scale is more reliable than the HBS (Kanerva et al
2006) and has been reported to be the best instrument for clinical use (Chee and
Nedzelski 2000, Rogers et al 2007). We therefore used the SFGS as the main scale to
assess facial nerve function.

A limitation of use of the SBPS was that for practical reasons, grading was performed
by several different physicians. However, most follow-up evaluations were performed
by one or two experienced physicians at each centre. Altogether 79% of assessments at

50



the 1-12-month follow-ups were done by 49 assessors at 17 centres. Another limitation
is that subjective gradings are still a weak point of facial palsy treatment studies and will
remain so until a good objective system is available.

Our recovery rates were lower than those previously reported (Peitersen 2002, Sullivan
et al 2007). Although the overall results were similar between the two grading systems,
we found lower complete recovery rates with the SFGS than with the HBS. This
probably demonstrates the higher sensitivity of the SFGS for sequelaec. The LOCF
method which we used likewise gives lower recurrence rates, compared with CCA (Berg
etal 2009). Furthermore, inclusion/exclusion criteria, follow-up time and grading done
on the basis of interviews or photos rather than on the basis of a clinical examination
affect final recovery rates (Adour et al 1996, Hato et al 2007, Peitersen 2002, Sullivan
et al 2007).

The effect of prednisolone in Bell’s palsy was assessed in relation to prognostic factors
such as treatment start, age, and severity at baseline. The present controlled trial is the
largest trial, thus far, to study the effect of prednisolone given in the very early stage of
Bell’s palsy. Prednisolone administered within 48 hours of palsy onset resulted in
significantly higher recovery rates and less synkinesis compared with no prednisolone
treatment. Prednisolone treatment within 49-72 hours did not significantly affect
recovery rates or synkinesis. This is in accordance with findings in a controlled study
by Yeo et al, where treatment with prednisolone within 3 days was associated with
higher recovery rates compared with later treatment (Yeo et al 2008). Furthermore,
Shefshak et al also report better outcome with early, within-24 hour treatment, but
their study was not double-blinded and only included 160 patients, all with complete
or near-complete paralysis (Shafshak et al 1994). The results of uncontrolled studies
diverge concerning the relation between time of treatment start with corticosteroids
and outcome of palsy (Adour et al 1972, Sathirapanya and Sathirapanya 2008, Sittel et
al 2000).

Unexpectedly, patients not treated with prednisolone and included 49-72 hours after
onset of palsy had a higher recovery rate (70%) and less synkinesis (18%) compared
with those included within 24 hours (recovery 51%, synkinesis 32%) and 25-48 hours
(recovery 58%, synkinesis 32%). The median SB score at baseline was 42 in the 0-24
hour group, 37 in the 25-48 hour group and 32 in the 49-72 hour group. The better
outcome in patients not treated with prednisolone and included between 49 and 72
hours cannot be explained by differences in severity at baseline. It may be speculated
that patients with a mild progression of palsy, and consequently more beneficial
outcome, seek medical care later than those with more progressive palsy. Furthermore,
subgroup analysis reduced the number of patients and made the statistical comparison
more hazardous.

In patients aged 40 years or older, treatment with prednisolone gave significantly higher
recovery rates compared with no treatment with this medication. Yeo et al recently
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reported that prednisolone-treated patients older than 60 years showed a tendency to
have a higher degree of recovery and a similar final status compared with younger age
groups (Yeo et al 2007). Our findings support the statement by Yeo et al, that
otolaryngologists should encourage older patients to participate in more active and
intensive treatment.

In patients younger 40 years old, the recovery rate was not significantly higher in
patients treated with prednisolone (72%) compared with patients not treated with
prednisolone (64%). However, synkinesis at 12 months was less common in patients
younger than 40 years old in the prednisolone treatment group. Altogether the results
show that with regard to recovery rates and/or synkinesis, prednisolone was effective in
all age groups.

In patients not treated with prednisolone, the recovery rate was 64% for patients aged
18-39, compared with 54% for patients 40—60 years old and only 40% for patients
>60 years old. The finding that higher age is a negative prognostic factor for outcome,
accords with the results of previous reports (Devriese et al 1990, Hydén et al 1982,
Ikeda et al 2005, Peitersen 2002).

Regardless of severity at baseline, all severity groups (severe, moderate and mild) had a
significantly higher complete recovery rate if treated with prednisolone compared with
no prednisolone. Synkinesis at 12 months was also significantly less common in
patients with moderate and mild palsy at baseline when treated with prednisolone
compared with no prednisolone. In accordance with previous studies (Hato et al 2007,
Hydén et al 1982, Sathirapanya and Sathirapanya 2008, Sittel et al 2000), a low SB
score at baseline was correlated to a less favourable outcome. In patients with severe,
moderate and mild palsy, complete recovery was recorded in 51%, 68% and 83%,
respectively, in the prednisolone groups and in 31%, 51% and 73% in the no
prednisolone groups. Valaciclovir treatment gave a significantly higher complete
recovery rate in patients with moderate palsy (SB score 21-40) at baseline compared
with no valaciclovir treatment. The recovery rate for this subgroup treated with
valaciclovir, however, did not exceed that for the prednisolone group.

At the initial visit, the physician cannot predict if the palsy will deteriorate or not.
Because the disease is progressive during the first weeks we do not know which patients
will develop a more severe palsy. In a study by Linder et al, 36% of patients, almost all
treated with steroids, deteriorated to a total paralysis within 2 weeks (Linder et al 2010).
Marsk et al found that 28% deteriorated within the first 11-17 days after onset of palsy
and that early treatment with prednisolone reduced the number of patients who did
deteriorate (Marsk et al 2010).

The combination corticosteroid and antiviral treatment has been suggested to be more
powerful in patients with severe palsy (Hato et al 2007, Minnerop et al 2008). In our
study, valaciclovir did not add any significant effect to prednisolone regarding recovery
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rates or synkinesis in any of the severity groups. In the study by Hato et al, the patients
were treated with a lower dose of valaciclovir (1 000 mg/day compared with 3 000
mg/day in our study), although they reported better outcome with the combination
therapy prednisolone and valaciclovir in cases of complete or severe palsy (Hato et al
2007). In the study by Minnerop et al, the combination of prednisolone and
famciclovir was reported to be more effective in cases with severe palsy (Minnerop et al
2008). As these studies were not double-blinded and the study by Minnerop et al
included <20 patients with severe palsy in each treatment group, the results can be
questioned. Our study is in accordance with the studies included in the Cochrane
review titled “Antiviral treatment for Bell’s palsy”, which concludes that antivirals are
significantly less likely to achieve complete recovery compared with corticosteroids

(Lockhart et al 2009).

The subgroup analysis is a limitation of our studies comparing how prognostic factors
such as time to treatment start, age, and severity at baseline will influence outcome of
treatment in patients with Bell’s palsy. Subgroup analysis reduces the number of
patients and therefore makes statistical comparison more hazardous.

Clinical applicability of the findings of this thesis

Corticosteroid treatment may reduce inflammation and thus prevent further nerve
damage in patients with Bell’s palsy. As at present we do not have any diagnostic tool
that can, at the initial visit, predict the course and outcome for the individual palsy
patient, it seems adequate to treat the adult patient regardless of severity of palsy and
age. Even patients with mild palsy benefit from early treatment with corticosteroids, as
do patients between 18 and 39 years. Treatment should be started as early as possible
within 48 hours of onset of palsy as long as no contraindications for corticosteroid
treatment are present.
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Conclusions

e Better recovery rates were seen in patients treated with the combination
prednisolone and valaciclovir compared with patients given no treatment.
Especially elderly patients had a better outcome in the treatment group.

e DPrednisolone treatment in patients with Bell’s palsy shortened the time to
complete recovery and gave higher recovery rates and less synkinesis at 12
months compared with no prednisolone. Valaciclovir, ecither alone or in
combination with prednisolone, did not affect facial recovery.

e Treatment start with prednisolone within 48 hours of onset of palsy resulted
in significantly higher recovery rates and less synkinesis compared with no
prednisolone treatment.

e In patients aged 40 years, prednisolone gave higher recovery rates than seen
in those not treated with prednisolone. In subjects <40 years, prednisolone was
not shown to significantly improve recovery rate, but it did significantly reduce
synkinesis.

e DPrednisolone treatment resulted in higher recovery rates compared with no
prednisolone, regardless of severity of palsy at baseline. In patients with mild
and moderate palsy, significantly fewer patients had synkinesis when treated
with prednisolone. Valaciclovir had no additional effect to prednisolone.

55



56



Populirvetenskaplig sammantfattning

Plotsligt debuterande ansiktsférlamning utan kind bakomliggande orsak benimns
Bell’s pares och drabbar ca 30/100 000 invanare/ar. Forlamningen ger en férsvagning
eller total férlamning av ena ansiktshalvan. Ofta féregis férlamningen av smirta runt
orat och kan dven ge paverkan pa smak, ljudupplevande och tirproduktion. Det har
linge misstinkts att det ror sig om en inflammatorisk sjukdom dir herpes virus kan
vara en tinkbar orsak. Spontanutlikningen ir relative god och ca 60-70% blir helt
dterstdllda utan behandling. Resterande fir mer eller mindre svéra resttillstand, dessa
leder dll svérigheter att dta och dricka, dessutom ir forlamningen vil synlig for
omgivningen, vilket kan ge patienten psykosociala problem.Vid insjuknandet gar det
inte att forutspa vem som kommer att fa bestiende besvir.

Flera olika behandlingar har provats fér att minska risken for resttillstaind, bade
kirurgiska och medicinska behandlingar har anvints. De vanligaste medicinska
behandlingarna har varit kortison och antivirala medel. Tidigare studier har varken
iform av uppligg eller patientantal kunnat besvara frigan om kortison och/eller
antivirala medels effektivitet vid behandling av Bell’s pares. Det hade varit 6nskvirt att
hitta prognostiska faktorer som indikerar 6kad risk for defektlikning. Behandlingen
kan di erbjudas de patienter som l6per risk att defektlika och man undviker
overbehandling.

Avhandlingens forsta delarbete dr en retrospektiv studie dir patienter som insjuknat i
Bell’s pares under dren 1997-1999 fick behandling med kortison (prednisolon) och
antivirala medel (valaciclovir), denna grupp av patienter jimfordes med en grupp av
patienter som insjuknat 1995-1996 och ej givits ndgon behandling. Resultaten visade
att de som fatt behandling likte ut i hogre grad dn de som inte fick behandling. Speciellt
tydligt var det hos patienter >60 ar.

Andra delarbetet, Skandinaviska Bell’s Pares Studien (SBPS), ir en randomiserad,
dubbel-blind, placebo-kontrollerad multicenterstudie. Studien l6pte mellan dren 2001-
2007. Sexton svenska 6ron-, nis- och halskliniker och en i Finland deltog. Patienter
18-75 ar med Bell’s pares inkluderades i studien och féljdes i 12 manader. Max 72
timmar frin paresdebut skulle ha forflutit innan behandling sattes in. Paresens
svéarighetsgrad graderades med tva olika skalor (Sunnybrook och House-Brackmann). I
studien inkluderades 829 patienter. Patienterna randomiserades till en av 4
behandlingsgrupper: prednisolon plus placebo, valaciclovir plus placebo, prednisolon
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plus valaciclovir eller placebo plus placebo. Resultaten visade att prednisolon signifikant
forkortade tiden till utlikning samt okade andelen patienter som likte ut helt.
Férekomsten av synkinesier (ofrivilliga medrorelser) var ocksd signifikant ligre i
prednisolongruppen. Valaciclovir hade ingen egen eller additiv effeke pa utlikningen.

Tredje delarbetet baseras pa data fran SBPS. Studien utvirderar prognostiska faktorers,
sisom tid till insatt behandling samt alder hos patienten, betydelse for utldkning.
Resultaten visade att prednisolon insatt inom 48 timmar resulterade i signifikant hégre
utlikningsgrad och ligre forekomst av synkinesier jamfort med icke prednisolon
behandling. Patienter som behandlades inom 49-72 timmar efter paresdebut hade
ingen signifikant effekt av prednisolonbehandlingen. Patienter ildre 4n 40 ar uppvisade
signifikant hogre utlikningsgrad i prednisolongruppen. Hos patienter yngre dn 40 ér
sigs ingen hogre utlikningsgrad men vil ligre forekomst av synkinesier i
prednisolongruppen.

I fjirde delarbetet, som #dven det baseras pd data fran SBPS, studeras huruvida
svarighetsgraden av pares vid inkluderingen 4r av prognostisk betydelse. Det har
tidigare hivdats att milda pareser alltid liker ut och dirfér kanske inte skulle behova
behandlas. Patienterna delades upp i tre grupper, svir pares, méttlig pares och lindrig
pares. I samtliga grupper var utlikningen signifikant bittre hos de som behandlats med
prednisolon jimf6rt med de som inte fitt prednisolon. Enstaka tidigare studier har visat
bittre utlikning av de svira pareserna om de behandlats med en kombination av
prednisolon och valaciclovir. Ndgon sidan additiv effekt av valaciclovir kunde inte
verifieras i detta delarbete.

Klinisk applicerbarhet/Nyhetsvirde

Resultaten frin SBPS ligger till grund f6r en Cochranerapport (systematisk versikt av
randomiserade studier som undersoker effekten av en specifik behandling) fran 2010
som forordar kortisonbehandling av patienter med Bell’s pares medan antivirala medels
effekt inte kunnat styrkas. Tredje och fjirde delarbetet visar pa vikten av att sitta in
kortison snabbt, inom 48 timmar, efter paresdebut om inga kontraindikationer
foreligger samt att man inte bor avstd frin behandling vid mild pares eller hog élder.
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