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Abstract
The facial nerve is the most commonly morbid cranial 
nerve. It contains motor, sensory and parasympathetic 
fibres, and has a complex course which is a source of 
vulnerability. Although facial palsy is less common in 
children than in adults, idiopathic palsy is the most 
common diagnosis in both groups and is regarded as 
having a better prognosis in children than in adults, 
irrespective of treatment. There is a paucity of high-
quality evidence to inform the treatment of children with 
facial palsy; most recommendations are based on 
evidence from adult studies. The literature generally 
supports medical over surgical therapies; oral steroid and 
anti-infective agents are the cornerstones of 
management.
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Pathophysiology and Epidemiology
There are many potential causes of facial palsy, the more 
common being infectious, traumatic, congenital, neoplastic 
and idiopathic. Approximately half of acute cases are 
idiopathic and are given the label “Bell’s Palsy”.

Bell’s Palsy
In one study of 170 patients aged 18 years or under, Bell’s 
palsy was the final diagnosis in 42%, trauma in 21%, 
infection in 13%, congenital palsy in 8% and neoplasia in 
2%1. The estimated prevalence of Bell’s Palsy is 20 per 
100 000 people per year2.

One widely accepted theory is that Bell’s palsy occurs 
secondary to axonal spread and multiplication of a latent 
neurotropic virus, causing neuropraxia through 
inflammation and demyelination. Since there is no 
effective method to test for the presence of such a virus 
within the nerve clinically, however, most patients with 
idiopathic palsy are given “Bell’s Palsy” as a diagnosis3.

There is no geographical, racial or gender predilection in 
Bell’s palsy, but there is a threefold increased risk in the 
third trimester of pregnancy and first post-partum week4, 
and a fourfold increased risk in persons with diabetes2.

Infection
Herpes Simplex Virus is widely thought to be the 
neurotropic virus behind Bell’s palsy in both children3,5 
and adults6,7. There is some direct evidence for this. One 
case-control study examined samples of endoneurial fluid 
and posterior auricular muscle in patients undergoing 
decompression surgery for idiopathic palsy. HSV-1 
genomes were identified in 11 of 14 cases, and in none of 
the controls8. In a prospective case-control study of 
children with acute unilateral palsy, positive PCR and 
ELISA for HSV-1 genomes were significantly more likely 
in cases than controls3.

Herpes zoster infection has also been linked to facial 
palsy. In societies with low immunisation rates, acute 
zoster viraemia has been identified with PCR or serology 
in up to 37% of cases, including both zoster sine herpete 
(without skin signs) and herpes zoster oticus (Ramsay-
Hunt syndrome).

Acute otitis media (AOM) was once considered a major 
cause of facial palsy in childhood, although the incidence 
has fallen from approximately 2% in the pre-antibiotic era 
to 0.16% more recently9.

Studies in endemic areas have found Lyme disease to be a 
common cause. In one paediatric study in an endemic area 
of the United States, Lyme disease was the causative factor 
in 50% of cases, followed by idiopathic palsy in 26%, AOM 
in 12%, varicella (6%), zoster (4%) and coxsackie virus 
(2%)10. Similar findings were reported from a paediatric 
population in a Lyme-endemic area of Scandinavia11.
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Lyme disease is infection with bacteria of the genus 
Borrelia – typically Borrelia burgdorferi. The vector is a 
tick (genus Ixodes, usually in nymphal form). In Europe, 
Ixodes ricinus (the castor bean tick) is the usual culprit, 
and transmits the infection more rapidly than Ixodes 
scapularis, the typical North American vector. The disease 
is not known to be transmissible between people, via other 
animal vectors, or through faeco-oral routes.

Facial palsy may be the only symptom of Lyme disease12, 
can be unilateral or bilateral, and usually resolves within 
eight weeks if the underlying infection is treated13. It is the 
most common cranial neuropathy in Lyme meningitis14,15, 
but can occur secondary to Lyme disease without 
meningeal involvement. One theory is that this relates to 
direct invasion of the nerve trunk by Borrelia; however, 
evidence is weak, comprising retrospective studies 
showing that a high percentage of children with confirmed 
neuroborreliosis and unilateral palsy had an ipsilateral 
source such as a tick bite in the head & neck region11,16.

HIV infection rarely causes facial palsy in children 
directly, although where it does, it typically occurs during 
the seroconversion illness17. Where HIV infection leads to 
reduced cellular immunity, other opportunistic infections 
may result in palsy18.

In areas without access to vaccination programmes, 
compression from mumps parotitis may be a common cause19.

Other infections which have been linked to onset of facial 
palsy in children include CMV, EBV, adenovirus, rubella, 
mumps, influenza B, coxsackie virus and Rickettsia 
(Mediterranean spotted fever)19,20,21. Palsy in the presence 
of purulent otorrhoea unresponsive to typical antibiotic 
therapy raises the possibility of tuberculosis22,23.

Congenital
Congenital facial palsy may in reality be traumatic and 
perinatally acquired. The facial nerve position relative to 
the infant mastoid, the mandibular angle and the maternal 
sacrum increase its vulnerability during birth; instrumental 
delivery compounds the problem. The incidence is 1.8 per 
1000 live births, and risk factors include large head size 
(birth weight greater than 3500g), forceps-assisted delivery 
and prematurity24,25.

True congenital palsy can occur in isolation, but is 
commonly associated with multiple cranial nerve palsies, 
and multisystem dysmorphia. It can occur secondary to 
branchial arch development sequence disorders26. Two 
genetic loci for developmentally-derived congenital palsy 
have been identified, designated hereditary congenital 

facial paresis 1 (chromosome 3q21–22) and 2 (chromosome 
10q21.3–22.1)27,28,29.

Möbius (Moebius) syndrome typically comprises unilateral 
or bilateral congenital facial and abducens palsy, although 
cranial nerves III, IV, V and VIII can also be affected30,31. 
Anatomical analysis has shown hypoplasia of associated 
brainstem nuclei and nerves32. Up to one third of affected 
individuals have associated intellectual problems and/or 
autism33. Genetic linkage analysis points to a locus at 
13q12.2–13, although distinct causative genes have yet to 
be identified34,35. It is possible that Möbius and the other 
facial paresis syndromes overlap and share 
common aetiology.

Goldenhar syndrome (oculo-auriculo-vertebral dysplasia) 
is a group of congenital anomalies affecting structures 
arising from the first and second branchial arches. 
Congenital facial paralysis is notable in more severe forms36.

Congenital Asymmetric Crying Facies is caused by 
unilateral agenesis or hypoplasia of the depressor anguli 
oris. 45% of cases are associated with developmental 
anomalies in other systems37.

Facial palsy has been noted in 38% of patients with 
CHARGE syndrome38, and some reports detail patients 
with an aberrant facial nerve course, complicating 
cochlear implantation39.

Trauma
The greater superficial petrosal nerve tethers the geniculate 
ganglion, leaving the tympanic and mastoid segments of 
the facial nerve susceptible to shearing forces during 
sudden head movements, particularly deceleration injures. 
Despite this, the rate of palsy in paediatric temporal bone 
fractures is low. One study of children up to 14 years of 
age found facial weakness in 3% of 72 fractures40.

Neoplasia
Neoplasia in childhood is thankfully rare. The two most 
common causes of malignancy-associated facial palsy are 
infiltration of the temporal bone by leukaemia41,42, and 
rhabdomyosarcoma43,44,45. Neoplasia of the facial nerve is 
rare in childhood.

Other aetiologies
Cholesteatoma should be considered if the onset of palsy 
is gradual. Tympanic membrane examination will often 
reveal the diagnosis, but congenital cholesteatoma can 
present with neurological or hearing impairment before 
the tympanic membrane is involved2.
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Melkersson-Rosenthal syndrome classically comprises 
facial paralysis, episodic facial swelling and a fissured 
tongue; although the majority of cases are “atypical” 
forms, without one component of the triad. Onset is 
typically in adolescence, with recurrent episodes of facial 
paralysis thereafter46. Although one report noted presence 
of perivascular granulomas in oedematous tissues47, the 
cause is unknown and treatment therefore controversial.

Neurosarcoidosis and Guillain-Barre syndrome have been 
linked with subacute bilateral facial palsy in children48. 
Palsy has been reported as part of an otological presentation 
of granulomatosis with polyangiitis (GPA)49. It has also 
been linked with severe systemic hypertension of childhood 
and adolescence, particularly in combination with 
headache, altered conscious level, vomiting, convulsions 
or other focal neurology50,51,52.

Diagnosis
The history should cover onset, rate of deterioration, 
associated symptoms such as taste sensation, hyperacusis 
and headache, ear discharge, recent infections or illnesses, 
tick bites and recreation in woodlands, and HIV risk factors.

Relevant past medical history includes diabetes mellitus or 
other immune-modifying diseases, history of chronic ear 
disease, and immunisation history.

Physical examination should include the facial nerve, 
parotid, ear, neck and other cranial nerves as appropriate. 
In a young child who will not comply with examination, 
the palsy may not be apparent until the child cries. 
Forehead sparing can be detected by the presence of skin 
creases and paralysis of the lower eyelid, which may cause 
ectropion and tear spillage; loss of midfacial muscle tone 
may cause droop of the cheek and loss of the nasolabial 
fold. Oral continence may be lost, and speech may become 
distorted as plosive sounds are undermined by air escape.

The typical history of idiopathic palsy includes involvement 
of all peripheral branches, with acute onset over 24 – 48 
hours. Classically there is rapid progression, reaching 
maximal clinical weakness within three weeks from 
symptom onset. There may be a prodrome, including ear 
pain and altered hearing level, but this does not occur 
commonly enough to be considered typical.

Painless, nontender swelling and erythema of the face 
progressing to facial palsy suggests Lyme disease53, as do 
presence in a Lyme-endemic area, recent recreation in 
woodlands, and onset in spring or early summer. The 
typical course of Lyme disease includes onset of a non-
pruritic non-tender rash approximately one week after 

infection. It can take the form of erythema migrans, and a 
bullseye rash pattern is considered highly suggestive of 
Borrelia infection.

Congenital palsy will usually come to attention shortly 
after birth. Prolonged traumatic labour, instrument 
delivery, head & facial injury, periauricular ecchymoses 
and haemotympanum may point towards a traumatic 
cause, but do not in themselves exclude the presence of 
developmental anomalies.

Topographical testing to determine the site of a facial 
nerve lesion has little clinical relevance and carries no 
prognostic value. It is therefore principally of interest in 
the study of the history of medicine.

Serology
Lyme serology is negative for four to six weeks after initial 
infection and is highly sensitive and specific thereafter. It 
is rare for palsy to develop before the patient is seropositive. 
Lyme serology is recommended for all children with 
acute-onset facial palsy in the spring, summer and 
early autumn.

Lumbar puncture
Clinical suspicion of meningitis should provoke lumbar 
puncture. The CSF concentration of anti-Borrelia antibody 
is diagnostic of neuroborreliosis. CSF analysis can also 
aid the diagnosis of Lyme disease without meningeal 
involvement, as the majority of children with isolated 
Lyme disease-associated palsy have abnormal findings, 
including elevated WBC and/or protein levels. These 
findings are clearly not pathognomonic, however, therefore 
the decision to obtain CSF should be made in consultation 
with paediatric infectious disease specialists, 
microbiologists and the child’s carers11,54,55.

Imaging
Exact imaging techniques should be discussed with an 
experienced radiologist; a rule of thumb is that MRI is 
useful in the evaluation of the intraparotid and intracranial 
facial nerve, and CT is useful in the evaluation of the 
temporal bone. Contrast enhancement of the geniculate 
ganglion on MRI may be seen in idiopathic palsy; however 
caution is advised, as contrast enhancement of the first 
genu and proximal tympanic segment may be normal2,56. 
Contrast enhancement of the labyrinth in the context of 
facial palsy suggests infection with herpes zoster, even in 
the absence of vesicular eruptions57.

Coexisting facial and abducens palsy mandates imaging of 
the brainstem, as the nuclei are co-located in the pons. 
Imaging is recommended in the slowly-evolving palsy, 
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and also with those individuals showing a typical onset of 
idiopathic palsy but failing to show any improvement at 
six months58.

Presence of forehead sparing (facial palsy with preserved 
temporal branch function) mandates imaging. Facial 
movement may be voluntary or emotional in origin, and 
the lower motor neurone pathway is common to both. 
Dissociation of voluntary facial movement from emotional 
movement therefore suggests a supratentorial problem and 
mandates imaging.

Imaging is also indicated if clinical findings suggest 
cholesteatoma, chronic otitis media, mastoiditis, temporal 
bone trauma or neoplasia.

Electrophysiology
Electrophysiological tests can determine the extent of 
facial nerve dysfunction, and therefore do have prognostic 
value. They may also assist in determining when surgical 
decompression may be recommended and when facial 
reanimation should be considered. If performed in series, 
they may allow monitoring of recovery, and so may guide 
management. In the case of palsy noticeable shortly after 
birth, electrophysiology can help distinguish between 
traumatic and congenital lesions.

In the first few days after onset of palsy, assessment of the 
blink reflex (via stimulation of the supraorbital nerve and 
the trigeminofacial reflex pathway) can confirm the 
peripheral location of the lesion, and assess the degree of 
axonal conduction block, thereby holding prognostic value59.

Electroneuronography (ENoG, also known as a motor 
nerve conduction study) compares nerve conduction 
between the two sides, and therefore requires a functioning 
contralateral nerve. The main trunks are stimulated at the 
stylomastoid foramen, and compound muscle action 
potentials (CMAPs) are detected at the nasolabial fold. 
Their amplitude in comparison to the unaffected side 
estimates the degree of axonal loss59. Wallerian 
degeneration normally begins within 3 days, CMAPs 
generally reach their minimum level between 7 and 14 
days post-onset – hence ENoG is most useful between 
3 and 21 days post-onset. An amplitude reduction of 95% 
or more within this window is associated with a poor 
prognosis59,60,61.

Electromyography (EMG) is more useful than ENoG in 
cases of delayed paralysis and can be used in bilateral 
palsy. The patient is asked to attempt facial movement, and 
motor unit potentials are measured in the orbicularis oris 
and orbicularis oculi muscles. Fibrillation potentials are 

seen in the context of Wallerian degeneration, and 
polyphasic potentials indicate early reinnervation although, 
in this situation, clinically obvious muscle movements 
may not occur for another three months. Electrical silence 
is a poor prognostic indicator.

Classification
Several classifications of nerve injury exist; the most 
commonly used are the Seddon and 
Sunderland classifications62.

Treatment
Treatment should be guided by the pathophysiology, 
severity and timescale of the palsy. In all cases, the patient 
and their carers should understand the importance of eye 
care. If the patient is unable fully to close their eye, they 
are at risk of corneal abrasion, and should be treated with 
artificial lubricants during the day, and ointment and 
patches at night. Taping the eyelid is no longer advised, 
owing to the possibility of the tape slipping and abrading 
the cornea. Further measures are not usually required in 
the acute setting; tarsorrhaphy and gold weight implantation 
may be required if the palsy is prolonged.

Idiopathic (Bell’s) palsy
Direct evidence is poor in the paediatric population, as 
there are no high-quality trials, however the prognosis is 
generally favourable63,64. The mainstay of treatment in 
adults is early administration of oral steroid – a 
recommendation supported by several high-quality 
trials65,66,67,68,69,70,71 and meta-analyses72,73,74,75,76. Trials have 
reached differing conclusions on the merits of antiviral 
agents administered with steroid therapy; antiviral 
monotherapy was found to be no better than placebo.

In the absence of high-quality evidence in children, 
national bodies and learned societies recommend early 
intervention with oral steroid. A typical regime might be 
Prednisolone 2mg/kg od (maximum 60mg) starting within 
3 days of symptom onset, continuing for 5 days, followed 
by a short taper77.

Although large well-regarded clinical trials have not found 
additional benefit with added antiviral therapy, some trials 
have found benefit, particularly for (adult) patients with 
severe palsy68. Some bodies therefore also suggest 
combining steroid therapy with an oral antiviral such as 
valaciclovir 20mg/kg (maximum 1g) tds for 7 days. Expert 
opinion has not reached consensus on this point77.

Ramsay-Hunt syndrome
Patients with herpes zoster oticus should be treated with 
antiviral therapy and oral steroid.
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Other infections
AOM and neuroborreliosis should be managed according 
to local protocols, in consultation with expert 
microbiologists. Borrelia is often treated with doxycycline, 
or with amoxicillin plus cefuroxime.

Surgical intervention
There are no high-quality studies concerning early surgical 
management of facial palsy in children. One non-
controlled study in adults evaluated surgical decompression 
of the labyrinthine segment via a middle cranial fossa 
approach, showing benefit in patients with severe palsy 
(defined as ≥90% reduction in CMAPs on 
electrophysiology)78. Another study reported that early 
surgical decompression was not associated with improved 
recovery but was associated with reduction in future 
episodes of palsy79. Guidance from the American Academy 
of Neurology in 200180 and AAO-HNS in 201381 do not 
recommend surgical decompression, owing to the paucity 
of high-quality evidence and the potential for 
surgical complications.

Children with congenital or permanent palsy may be 
offered surgical intervention, either for static appearance 
or reanimation82,83. Static procedures aim to achieve oral 
and labial symmetry at rest; reanimation techniques aim to 
allow some facial expression. These techniques cannot 
restore normal function, although even a modest 
improvement may be of great psychological 
benefit83,84,85,86,87. The timing of such procedures is best 
decided in a multidisciplinary team.

Prognosis
True congenital facial palsy has a relatively poor prognosis, 
owing to underdevelopment of crucial structures. 
Conversely, perinatally-acquired traumatic palsy has a 
good prognosis, with nearly all studied patients showing 
some improvement over time88.

Most studies have investigated the prognosis of idiopathic 
palsy, and observational studies of children have been 
conducted. Overall, the current literature finds that the 
majority of children recover with minimal or no 
dysfunction, and that likelihood of complete recovery 
correlates with severity, with partial/incomplete palsies 
more likely to recover to normal function than dense/
complete palsies. Typically, improvement is seen within 
six months88,89,90,91. The largest cohort of children studied 
to date was 463, within an overall cohort of 2570 in the 
25-year Copenhagen study; 90% of children recovered full 
facial function88.

Prognosis is generally more favourable if some recovery is 
seen within 21 days of onset92. If no improvement has been 
seen within 4 months, a diagnosis of idiopathic palsy 
should be questioned, and confirmatory investigations 
arranged93. Severe lesions, requiring extensive axonal 
regrowth, are more likely to lead to axonal misdirection, 
and thereby synkinesis or “crocodile tears”.

The House-Brackmann grading system is intended to be a 
shorthand for severity, and thereby provide prognostic 
information. Although the literature bears this out, one 
study (in adults) has suggested that muscle electrophysiology 
provides superior prognostication, particularly in more 
severe cases94.

Work is underway to determine reliable prognostic 
thresholds based on electrophysiology. One study reports 
that, of those (adult) patients with CMAPs >30% of 
normal, 84% recovered normal facial function95. CMAPs 
<10% of normal are generally agreed to represent poor 
prognosis, although even in this group up to one-third of 
patients may show near-complete recovery91. There are no 
recent studies evaluating surgical decompression; those 
conducted 30–40 years ago agreed that surgical intervention 
was unlikely to alter prognosis, and carried significant 
risks91,95,96.

Recurrence of idiopathic palsy is unusual in all age 
groups, and should provoke further investigation, including 
imaging and serial blood pressure measurement51. One 
series reported a 6% recurrence rate (11 of 182 children), 
of which two cases were associated with Melkersson-
Rosenthal syndrome97.

Key points
•	 Idiopathic	(Bell’s)	palsy	is	the	most	common	cause	of	

acquired facial palsy in childhood.

•	 Other	 important	 causes	 of	 acquired	 palsy	 include	
hypertension and Lyme disease.

•	 The	anatomy	of	the	childhood	facial	nerve	accounts	for	
its vulnerability during birth trauma.

•	 Imaging	 and	 electrophysiology	 are	 the	 most	
valuable investigations.

•	 The	 prognosis	 of	 idiopathic	 palsy	 in	 childhood	 is	
generally good.

•	 Treatment	 involves	 supportive	 measures,	 particularly	
eye care, oral steroid therapy and possibly antiviral 
therapy. Most evidence for this comes from studies 
conducted in adults.



8 0

J O U R N A L  O F  E N T  M A S T E R C L A S S ®

References
1. May M, Fria TJ, Blumenthal F, Curtin H. Facial paralysis in children: 

differential diagnosis. Otolaryngol Head Neck Surg 2004; 131:452-
6.

2. Jackson CG, von Doersten PG. The facial nerve. Current trends in 
diagnosis, treatment, and rehabilitation. Med Clin North Am 1999; 
83:179-195.

3. Khine H, Mayers M, Avner JR, et al. Association between herpes 
simplex virus-1 infection and idiopathic unilateral facial paralysis in 
children and adolescents. Pediatr Infect Dis J 2008; 27:468-9.

4. Hilsinger RL Jr, Adour KK, Doty HE. Idiopathic facial paralysis, 
pregnancy, and the menstrual cycle. Ann Otol Rhinol Laryngol 1975; 
84:433-42.

5. Kanerva M, Nissinen J, Moilanen K, et al. Microbiologic findings in 
acute facial palsy in children. Otol Neurotol 2013 Sep;34(7):e82-7.

6. Baringer JR. Herpes simplex virus and Bell palsy. Ann Intern Med 
1996; 124:63-5.

7. Schirm J, Mulkens PS. Bell’s palsy and herpes simplex virus. APMIS 
1997; 105:815-823.

8. Murakami S, Mizobuchi M, Nakashiro Y, et al. Bell palsy and herpes 
simplex virus: identification of viral DNA in endoneurial fluid and 
muscle. Ann Intern Med 1996; 124:27-30.

9. Pollack, R, Brown, L. Facial paralysis in otitis media. In: Disorders 
of the facial nerve: Anatomy, diagnosis, and management, Graham, 
M, House, W (Eds), Raven Press, New York 1982.

10. Cook SP, Macartney KK, Rose CD, et al. Lyme disease and seventh 
nerve paralysis in children. Am J Otolaryngol 1997; 18:320-323.

11. Christen HJ, Bartlau N, Hanefeld F, et al. Peripheral facial palsy in 
childhood – Lyme borreliosis to be suspected unless proven 
otherwise. Acta Paediatr Scand 1990; 79:1219-1224.

12. Smouha EE, Coyle PK, Shukri S. Facial nerve palsy in Lyme disease: 
evaluation of clinical diagnostic criteria. Am J Otol 1997; 18:257-261.

13. Clark JR, Carlson RD, Sasaki CT, et al. Facial paralysis in Lyme 
disease. Laryngoscope 1985; 95:1341-1345.

14. Ackermann R, Hörstrup P, Schmidt R. Tick-borne meningopolyneuritis 
(Garin-Bujadoux, Bannwarth). Yale J Biol Med 1984; 57:485-490.

15. Pachner AR, Steere AC. The triad of neurologic manifestations of 
Lyme disease: meningitis, cranial neuritis, and radiculoneuritis. 
Neurology 1985; 35:47-53.

16. Christen HJ. Lyme neuroborreliosis in children. Ann Med 1996; 
28:235-240.

17. Murr AH, Benecke JE Jr. Association of facial paralysis with HIV 
positivity. Am J Otol 1991; 12:450-451.

18. Morgan M, Nathwani D. Facial palsy and infection: the unfolding 
story. Clin Infect Dis 1992; 14:263-271.

19. Folayan MO, Arobieke RI, Eziyi E, et al. Facial nerve palsy: analysis 
of cases reported in children in a suburban hospital in Nigeria. Niger 
J Clin Pract 2014; 17:23-27.

20. Roob G, Fazekas F, Hartung HP. Peripheral facial palsy: etiology, 
diagnosis and treatment. Eur Neurol 1999; 41:3-9.

21. Bitsori M, Galanakis E, Papadakis CE, Sbyrakis S. Facial nerve palsy 
associated with Rickettsia conorii infection. Arch Dis Child 2001; 
85:54-55.

22. Hwang GH, Jung JY, Yum G, Choi J. Tuberculous otitis media with 
facial paralysis combined with labyrinthitis. Korean J Audiol 2013; 
17: 27-29.

23. Hadfield PJ, Shah BK, Glover GW. Facial palsy due to tuberculosis: 
the value of CT. Laryngol Otol 1995; 109: 1010-1012.

24. Falco NA, Eriksson E. Facial nerve palsy in the newborn: incidence 
and outcome. Plast Reconstr Surg 1990; 85: 1–4.

25. Smith JD, Crumley RL, Harker LA. Facial paralysis in the newborn. 
Otolaryngol Head Neck Surg 1981; 89: 1021–1024.

26. Jankauskienė A, Azukaitis K. Congenital unilateral facial nerve palsy 
as an unusual presentation of BOR syndrome. Eur J Pediatr 2013; 
172:273-275.

27. Kremer H, Kuyt LP, van den Helm B, et al. Localization of a gene for 
Möbius syndrome to chromosome 3q by linkage analysis in a Dutch 
family. Hum Mol Genet 1996; 5:1367-1371.

28. Verzijl HT, van der Zwaag B, Lammens M, et al. The neuropathology 
of hereditary congenital facial palsy vs Möbius syndrome. Neurology 
2005; 64:649-653.

29. Verzijl HT, van den Helm B, Veldman B, et al. A second gene for 
autosomal dominant Möbius syndrome is localized to chromosome 
10q, in a Dutch family. Am J Hum Genet 1999; 65:752-6.

30. Verzijl HT, van der Zwaag B, Cruysberg JR, Padberg GW. Möbius 
syndrome redefined: a syndrome of rhombencephalic 
maldevelopment. Neurology 2003; 61:327-333.

31. Cattaneo L, Chierici E, Bianchi B, et al. The localization of facial 
motor impairment in sporadic Möbius syndrome. Neurology 2006; 
66:1907-1912.

32. Hanissian AS, Fuste F, Hayes WT, Duncan JM. Möbius syndrome in 
twins. Am J Dis Child 1970; 120:472-475.

33. Strömland K, Sjögreen L, Miller M et al. Möbius syndrome: a 
Swedish multidiscipline study. Eur J Paediatr Neurol 2002; 6: 35-45.

34. MacKinnon S, Oystreck DT, Andrews C, et al. Diagnostic distinctions 
and genetic analysis of patients diagnosed with moebius syndrome. 
Ophthalmology 2014; 121:1461-1468.

35. Slee JJ, Smart RD, Viljoen DL. Deletion of chromosome 13 in 
Moebius syndrome. J Med Genet 1991; 28: 413–414.

36. Berker N, Acaroglu G, Soykan E. Goldenhar’s syndrome (oculo-
auriculo-vertebral dysplasia) with congenital facial nerve palsy. 
Yonsei Med J 2004; 45: 157–160.

37. Caksen H, Odabas D, Tuncer O et al. Review of 35 cases of 
asymmetric crying facies. Genet Couns 2004; 15: 159–165.

38. Shah UK, Ohlms LA, Neault MW et al. Otologic management in 
children with the CHARGE association. Int J Pediatr Otorhinolaryngol 
1998; 44: 139–147.

39. Bauer PW, Wippold FJ 2nd, Goldin J, Lusk RP. Cochlear implantation 
in children with CHARGE association. Arch Otolaryngol Head Neck 
Surg 2002; 128: 1013–1017.

40. Lee D, Honrado C, Har-El G, Goldsmith A. Pediatric temporal bone 
fractures. Laryngoscope 1998; 108: 816-821.

41. Lilleyman JS, Anoniou AG, Sugden PJ. Facial nerve palsy in acute 
leukaemia. Scand J Haematol 1979; 22: 87-90.

42. Zappia JJ, Bunge FA, Koopmann CF Jr, McClatchey KD. Facial 
nerve paresis as the presenting symptom of leukaemia. Int J Pediatr 
Otorhinolaryngol 1990; 19: 259-264.

43. Durve DV, Kanegaonkar RG, Albert D, Levitt G. Paediatric 
rhabdomyosarcoma of the ear and temporal bone. Clin Otolaryngol 
2004; 29: 32-37.

44. Jan MM. Facial paralysis: a presenting feature of rhabdomyosarcoma. 
Int J Pediatric Otorhinolaryngol 1998; 46: 221-224.

45. Holoborow CA, White LL. Embryonic sarcoma (rhabdomyosarcoma) 
of the nasopharynx presenting with facial palsy. J Laryngol Otol 
1958; 72: 157-165.

46. Levenson MJ, Ingerman M, Grimes C, Anand KV. Melkersson-
Rosenthal syndrome. Arch Otolaryngol 1984; 110:540-542.

47. Hornstein OP, Stosiek N, Schönberger A, Meisel-Stosiek M. 
Classification and scope of clinical variations of Melkersson-
Rosenthal syndrome. Z Hautkr 1987; 62(20):1453-1466, 1471-1475.

48. Teller DC, Murphy TP. Bilateral facial paralysis: a case presentation 
and literature review. J Otolaryngol 1992; 21:44-47.

49. Atula T, Honkanen V, Tarkkanen J, Jero J. Otitis media as a sign of 
Wegener’s granulomatosis in childhood. Acta Otolaryngol suppl. 
2000; 543: 48-50.

50. Jörg R, Milani GP, Simonetti GD, et al. Peripheral facial nerve palsy 
in severe systemic hypertension: a systematic review. Am J Hypertens 
2013; 26:351-356.

51. Lloyd AV, Jewitt DE, Still JD. Facial paralysis in children with 
hypertension. Arch Dis Child 1966; 41:292-294.

52. Harms MM, Rotteveel JJ, Kar NC, Gabreels FJ. Recurrent alternating 
facial paralysis and malignant hypertension. Neuropediatrics 2000; 
31: 318-320.

53. Markby DP. Lyme disease facial palsy: differentiation from Bell’s 
palsy. BMJ 1989; 299:605-606.

54. Belman AL, Reynolds L, Preston T, et al. Cerebrospinal fluid 
findings in children with Lyme disease-associated facial nerve palsy. 
Arch Pediatr Adolesc Med 1997; 151:1224-1228.

55. Shapiro ED, Gerber MA. Lyme disease and facial nerve palsy. Arch 
Pediatr Adolesc Med 1997; 151:1183-1184.



8 1

Y E A R  B O O K  2 0 1 9   vO l u m E  1 2   n u m B E R  1

56. Swartz JD, Harnsberger HR, Mukherji SK. The temporal bone. 
Contemporary diagnostic dilemmas. Radiol Clin North Am 1998; 
36(5):819-853, vi.

57. Kuo MJ, Drago PC, Proops DW, Chavda SV. Early diagnosis and 
treatment of Ramsay Hunt syndrome: the role of magnetic resonance 
imaging. J Laryngol Otol 1995; 109:777-780.

58. Shargorodsky J, Lin HW, Gopen Q. Facial nerve palsy in the pediatric 
population. Clin Pediatr (Phila) 2010; 49:411-417.

59. Valls-Solé J. Electrodiagnostic studies of the facial nerve in peripheral 
facial palsy and hemifacial spasm. Muscle Nerve 2007; 36(1):14-20.

60. Qiu WW, Yin SS, Stucker FJ, et al. Time course of Bell palsy. Arch 
Otolaryngol Head Neck Surg 1996; 122:967-972.

61. Halvorson DJ, Coker NJ, Wang-Bennett LT. Histologic correlation of 
the degenerating facial nerve with electroneurography. Laryngoscope 
1993; 103:178-184.

62. Sunderland S. Nerve and Nerve Injuries, 2nd ed, Churchill 
Livingstone, London 1978.

63. Pitaro J, Waissbluth S, Daniel SJ. Do children with Bell’s palsy 
benefit from steroid treatment? A systematic review. Int J Pediatr 
Otorhinolaryngol 2012; 76:921-926.

64. Zandian A, Osiro S, Hudson R, et al. The neurologist’s dilemma: a 
comprehensive clinical review of Bell’s palsy, with emphasis on 
current management trends. Med Sci Monit 2014; 20:83-90.

65. Adour KK, Ruboyianes JM, Von Doersten PG, et al. Bell’s palsy 
treatment with acyclovir and prednisone compared with prednisone 
alone: a double-blind, randomized, controlled trial. Ann Otol Rhinol 
Laryngol 1996; 105:371-378.

66. Antunes ML, Fukuda Y, Testa JR. [Clinical treatment of Bell’s palsy: 
comparative study among valaciclovir plus deflazacort, deflazacort 
and placebo]. Acta AWHO 2000; 19:68.

67. Kawaguchi K, Inamura H, Abe Y, et al. Reactivation of herpes 
simplex virus type 1 and varicella-zoster virus and therapeutic effects 
of combination therapy with prednisolone and valacyclovir in 
patients with Bell’s palsy. Laryngoscope 2007; 117:147-156.

68. Hato N, Yamada H, Kohno H, et al. Valacyclovir and prednisolone 
treatment for Bell’s palsy: a multicenter, randomized, placebo-
controlled study. Otol Neurotol 2007; 28:408-413.

69. Sullivan FM, Swan IR, Donnan PT, et al. Early treatment with 
prednisolone or acyclovir in Bell’s palsy. N Engl J Med 2007; 
357(16):1598-1607.

70. Yeo SG, Lee YC, Park DC, Cha CI. Acyclovir plus steroid vs steroid 
alone in the treatment of Bell’s palsy. Am J Otolaryngol 2008; 
29:163-166.

71. Engström M, Berg T, Stjernquist-Desatnik A, et al. Prednisolone and 
valaciclovir in Bell’s palsy: a randomised, double-blind, placebo-
controlled, multicentre trial. Lancet Neurol 2008; 7:993-1000.

72. de Almeida JR, Al Khabori M, Guyatt GH, et al. Combined 
corticosteroid and antiviral treatment for Bell palsy: a systematic 
review and meta-analysis. JAMA 2009; 302(9):985-993.

73. Quant EC, Jeste SS, Muni RH, et al. The benefits of steroids versus 
steroids plus antivirals for treatment of Bell’s palsy: a meta-analysis. 
BMJ 2009; 339:b3354.

74. van der Veen EL, Rovers MM, de Ru JA, van der Heijden GJ. A small 
effect of adding antiviral agents in treating patients with severe Bell 
palsy. Otolaryngol Head Neck Surg 2012; 146:353-357.

75. Salinas RA, Alvarez G, Daly F, Ferreira J. Corticosteroids for Bell’s 
palsy (idiopathic facial paralysis). Cochrane Database Syst Rev 2010 
Mar 17;(3):CD001942

76. Turgeon RD, Wilby KJ, Ensom MH. Antiviral treatment of Bell’s 
palsy based on baseline severity: a systematic review and meta-
analysis. Am J Med 2015; 128:617-628.

77. Gronseth GS, Paduga R, American Academy of Neurology. Evidence-
based guideline update: steroids and antivirals for Bell palsy: report 
of the Guideline Development Subcommittee of the American 
Academy of Neurology. Neurology 2012; 79(22):2209-13.

78. Gantz BJ, Rubinstein JT, Gidley P, Woodworth GG. Surgical 
management of Bell’s palsy. Laryngoscope 1999; 109(8):1177-1188.

79. Li Y, Li Z, Yan C, Hui L. The effect of total facial nerve decompression 
in preventing further recurrence of idiopathic recurrent facial palsy. 
Eur Arch Otorhinolaryngol 2015; 272(5):1087-1090.

80. Grogan PM, Gronseth GS. Practice parameter: Steroids, acyclovir, 
and surgery for Bell’s palsy (an evidence-based review): report of the 
Quality Standards Subcommittee of the American Academy of 
Neurology. Neurology 2001; 56(7):830-836.

81. Baugh RF, Basura GJ, Ishii LE, et al. Clinical practice guideline: 
Bell’s Palsy executive summary. Otolaryngol Head Neck Surg 2013; 
149(5):656-663.

82. Alam D. Advances in surgical treatment of facial nerve paralysis in 
children. JAMA 2011; 305(20):2106-2107.

83. Barr JS, Katz KA, Hazen A. Surgical management of facial nerve 
paralysis in the pediatric population. J Pediatr Surg 2011; 
46(11):2168-2176.

84. Hadlock TA, Malo JS, Cheney ML, Henstrom DK. Free gracilis 
transfer for smile in children: the Massachusetts Eye and Ear 
Infirmary Experience in excursion and quality-of-life changes. Arch 
Facial Plast Surg 2011; 13(3):190-194.

85. Brandt MG, Franklin JH, Moore CC. Direct nasolabial lift, a 
technique for palliation of oncologic lower-face paralysis. J 
Otolaryngol Head Neck Surg 2010; 39(4):476-478.

86. Alam D. Rehabilitation of long-standing facial nerve paralysis with 
percutaneous suture-based slings. Arch Facial Plast Surg 2007; 
9(3):205-209.

87. Boahene KD, Farrag TY, Ishii L, Byrne PJ. Minimally invasive 
temporalis tendon transposition. Arch Facial Plast Surg 2011; 
13(1):8-13.

88. Pietersen E. Bell’s palsy: the spontaneous course of 2,500 peripheral 
facial nerve palsies of different etiologies. Acta Otolaryngol Suppl 
2002;(549):4-30.

89. Chen WX, Wong V. Prognosis of Bell’s palsy in children--analysis of 
29 cases. Brain Dev 2005; 27(7):504-508.

90. Karatoprak E, Yilmaz S. Prognostic Factors Associated With 
Recovery in Children With Bell’s Palsy. J Child Neurol 2019; 
34(14):891-896.

91. Hughes GB. Practical management of Bell’s palsy. Otolaryngol Head 
Neck Surg 1990; 102(6):658-663.

92. Jabor MA, Gianoli G. Management of Bell’s palsy. J La State Med 
Soc 1996; 148(7):279-283.

93. Hashisaki GT. Medical management of Bell’s palsy. Compr Ther 
1997; 23(11):715-718.

94. Huang B, Zhou ZL, Wang LL, et al. Electrical response grading 
versus House-Brackmann scale for evaluation of facial nerve injury 
after Bell’s palsy: a comparative study. J Integr Med 2014; 12(4):367-
371.

95. May M, Klein SR, Taylor FH. Indications for surgery for Bell’s palsy. 
Am J Otol 1984; 5(6):503-512.

96. Esslen E. Investigations on the localization and pathogenesis of 
meato-labyrinthine facial palsies. In: The Acute Facial Palsies, Esslen 
E (Ed), Springer-Verlag, Berlin 1977. p.41.

97. Eidlitz-Markus T, Gilai A, Mimouni M, Shuper A. Recurrent facial 
nerve palsy in paediatric patients. Eur J Pediatr 2001; 160(11):659-663.


