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Abstract: Introduction: Idiopathic facial nerve palsy (FNP) is an
uncommon but important presentation in children, with Lyme disease known
to be a common cause. The UK county of Hampshire is a high incidence area
of Lyme disease. We conducted a retrospective review of the investigation
and management of paediatric FNP at a large University hospital,
including serologic testing and treatment of Lyme disease.

Methods: We conducted a retrospective chart review of children under 18
presenting between January lst 2010 and December 31st 2017 with a
diagnosis of FNP. Patients with clear non-Lyme aetiology at presentation
were excluded. Data was collected on demographics, initial presentation,
investigations including Lyme serology, and management.

Results: A total of 93 children were identified, with an even proportion
of male to female and median age 9.3 years (IQR 4.6-12 years). A history
of rash was present in 5.4%, tick bite in 14% and recent travel to, or
residence in the New Forest in 22.6%. Lyme serology was performed in
81.7% of patients, of which 29% were positive. Antibiotics were
prescribed for 73.1% of patients, oral steroids for 44% and aciclovir for
17.2%.

Conclusion: Lyme disease is a significant cause of FNP in this endemic
area of the UK, and there was a large degree of variability in management
prior to national guideline publication. Areas with endemic Lyme disease
should consider introducing local guidelines supporting routine
investigation and management for FNP, including empiric treatment for
Lyme disease in accordance with NICE guidelines to improve care and
reduce variability.
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Abstract

Introduction: Idiopathic facial nerve palsy (FNP) is an uncommon but important presentation in
children, with Lyme disease known to be a common cause. The UK county of Hampshire is a high
incidence area of Lyme disease. We conducted a retrospective review of the investigation and
management of paediatric FNP at a large University hospital, including serologic testing and
treatment of Lyme disease.

Methods: We conducted a retrospective chart review of children under 18 presenting between
January 1* 2010 and December 31* 2017 with a diagnosis of FNP. Patients with clear non-Lyme
aetiology at presentation were excluded. Data was collected on demographics, initial presentation,
investigations including Lyme serology, and management.

Results: A total of 93 children were identified, with an even proportion of male to female and
median age 9.3 years (IQR 4.6-12 years). A history of rash was present in 5.4%, tick bite in 14% and
recent travel to, or residence in the New Forest in 22.6%. Lyme serology was performed in 81.7% of
patients, of which 29% were positive. Antibiotics were prescribed for 73.1% of patients, oral steroids
for 44% and aciclovir for 17.2%.

Conclusion: Lyme disease is a significant cause of FNP in this endemic area of the UK, and there
was a large degree of variability in management prior to national guideline publication. Areas with
endemic Lyme disease should consider introducing local guidelines supporting routine investigation
and management for FNP, including empiric treatment for Lyme disease in accordance with NICE
guidelines to improve care and reduce variability.
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Introduction

Facial nerve palsy (FNP) is an uncommon presentation in paediatrics with a reported incidence of 25
per 10,000 per year in the UK (1). Due to its dramatic appearance, FNP is of a great concern to both
caregivers and children. Whilst in adults most cases of unilateral facial weakness are idiopathic (2), in
children there is usually an identifiable cause. Although acquired cases of FNP have historically
mostly been attributed to otitis media, there is more recent evidence that in endemic areas, Lyme
disease has become the most commonly identified paediatric cause (3, 4).

Many Lyme disease cases occur near forested areas (5). University Hospital Southampton NHS
Foundation Trust is the major hospital providing secondary and tertiary paediatric care adjacent to
the New Forest National park. The New Forest and surrounding region is home to many deer and
other wildlife which can harbour Ixodes ricinus, a tick which is the primary vector for Borrelia
burgdorferi(6). Up to 30% of Ixodes ricinus ticks are seropositive for Borrelia burgdorferiin some
areas (7). As well as a high prevalence of ticks, the New Forest contains many towns and villages,
and has a high number of human tourist visits making it a “UK hotspot” for cases of Lyme Disease(8).

Facial nerve palsy in combination with Lyme disease has been shown to cluster in the South of
England especially in the New Forest and Exmoor areas(5). It is also commoner in younger age
groups with the highest numbers occurring in children under 10 years of age (5).

The UK National Institute for Health and Care Excellent (NICE) is an executive body which publishes
evidence based appraisals, and has recently produced guidelines for clinicians on the investigation
and management of Lyme disease(9). We sought to capture how paediatricians locally were
investigating and managing causes of FNP that appeared idiopathic at presentation, to establish the
degree of variation in management, and to establish whether Lyme disease was being considered as
a cause and being investigated and treated appropriately.

Methods

We conducted a retrospective review of the medical records including children under 18 years of age
presenting to the emergency department (ED), or paediatric assessment unit (PAU) with a FNP
between January 1* 2010 and December 31* 2017. Exclusion criteria were FNP with forehead
sparing (upper motor neuron lesions), a known iatrogenic cause (e.g. post-operative, forceps
delivery), a known neurological co-morbidity associated with FNP (e.g. malignancy, epilepsy,
cerebral palsy), or a known traumatic mechanism directly affecting the facial nerve. We excluded
patients for whom their FNP was not their presenting complaint (patients with pre-existing FNP) or
patients with subsequent presentations with the same FNP. We collected data on demographics
including age, gender and duration of symptoms prior to presentation. We collected data on clinical
presentation including signs and symptoms such as recent travel to or residence in the New Forest;
recent illness, defined by parent/caregiver reporting a period of the child either being generally
unwell or affecting focal systems (which may be indicative of a prodrome); history of a tick bite or
history of a rash. As the rash was reported by parents/caregivers we did not (and were unable to)
discriminate between rashes diagnosed as erythema multiforme or other rashes. We collected
further data on investigations including Lyme serology and imaging, and management including all
medications. Both electronic and scanned paper records were reviewed (by RD, DO, DS and AM).
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Lyme serology was performed locally by enzyme-linked immunosorbent assay. After 2013, all
patients who screened positive locally for IgM or IgG had samples forwarded to the Lyme national
reference laboratory for England and Wales (the Public Health England Rare Imported Pathogens
Laboratory, RIPL) for immunoblot testing. This is recommended as part of standard 2 tier serological
investigation for Lyme disease due to its increased sensitivity and specificity over ELISA alone(10),
which can be falsely negative in early disease, and may be positive due to cross reactivity.

As the study was performed as a service evaluation exercise, formal ethical approval was not
required. Descriptive statistics were performed using RStudio (v1.1.456.).

Results

Demographics

Electronic hospital record systems returned 157 potential patients presenting with an FNP in the
time period of interest. After exclusions (see above and figure 1), there were 93 patients included in
the analysis. 44 were male (47.3%) and 49 female (52.7%). The median age at presentation was 9.3
years (IQR 4.6 - 12 years). Just over half of patients presented within 24 hours of onset of symptoms
(48 of 92, 51.6%), with only a small number of patients presenting after 7 days (4 of 93, 4.3%).

Presentation

Elements of the history which consistent with a history of Lyme disease(9) were present in several
patients, including recent travel or residence in the New Forest (21 of 93, 22.6%), recent illness (31
of 93, 33.3%), history of a tick bite (13 of 93, 14%) and history of a rash (5 of 93, 5.4%) In addition, a
history of recent otitis media (within 2 weeks) was present in 12 of 93 (12.9%).

Investigations

Investigations performed included Lyme serology for 76 of 93 (81.7%) patients, which were positive
in 22 of 76 (29%) of those tested. Results of the 15 patients who had positive tests at RIPL are
presented (see Table 1).

Neuroimaging was performed in 18 of 93 (19.4%) children, with abnormalities present in 7 of 18
(38.9%), including findings consistent with inflammation or infection of the facial nerve.

Management

There was a high degree of variability among treatments used. Antibiotics were prescribed for 68 of
93 (73.1%), the majority of which were oral amoxicillin (54 of 68, 79.4%). Course duration of
antibiotics ranged from 1 day to 28 days, with a median of 14 days (IQR 12 — 14 days). Oral
prednisolone was prescribed for 41 of 93 (44%) of patients and aciclovir was prescribed for 16 of 93
(17.2%). Eye lubrication was prescribed for 73 of 93 (78.5%)

Discussion

The demographics of our cohort were consistent with the literature, including a predominance in
children under 10 years of age (11). Although many of the features of Lyme disease are non-specific,
factors in the medical history which would increase suspicion for Lyme disease were present in a
significant number of patients. The number of patients tested for Lyme serology (81.7%) likely
represents local knowledge regarding the increased incidence of Lyme disease in the region due to
proximity to the New Forest. However, despite this nearly 1 in 5 patients were not tested. Even in
the absence of other signs or symptoms of Lyme disease, an FNP could be the sole presenting sign
(5). A high number of patients had positive Lyme serology in our cohort (29% of those tested), which
is consistent with previous research from Lyme endemic areas finding positive Lyme serology in 30 -
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34% of children with facial nerve palsy(12, 13). This prevalence is high enough that all children
presenting with facial nerve palsy in endemic areas should have Lyme serology performed. This is
particularly important as it has been demonstrated that clinical features alone perform poorly at
being able to determine the likelihood of Lyme aetiology(14), and outcomes following treatment of
Lyme disease are excellent, recently confirmed by large adult population studies in Europe of Lyme
neuroborreliosis(15).

We found significant variation in medical management, with some children appearing to receive no
treatment, and others receiving antibiotics, steroids and antivirals. Other studies have also
demonstrated a significant amount of variation in the management of Lyme FNP in other
institutions(16). Although antibiotics were prescribed for nearly three quarters of patients,
considering the high number of patients with positive Lyme serology, our new regional guideline for
FNP (17) recommends starting all children with FNP on empirical therapy for Lyme disease whilst
awaiting serology results. This is based on the NICE Lyme treatment recommendations(9). Given the
high percentage of cases due to Lyme disease, our guidelines also recommend sending all samples
for western blot, regardless of whether the initial ELISA was negative, due to the possibility of false
negatives from ELISA alone. Patients are continued on antibiotics unless they test negative via
western blot.

Given that none of these patients had features of a definitive cause of their FNP at presentation, the
degree of variability in management appears unjustified and inconsistency has potential to cause
confusion amongst patients and caregivers. This variability may reflect the paucity of evidence and
controversy surrounding the efficacy of steroids and antivirals, and that the prognosis of FNP is
generally good in children (18-21).

The main strength of our study include that it looked at a wide time period, and our is that our
screening search criteria was broad meaning few, if any, cases of FNP would have been missed.
Limitations of our study include its retrospective nature, and due to variations in clinical records
some information was unobtainable for some patients. This also impaired our ability to determine
other features of interest, including outcomes. It has however been established that outcomes of
childhood facial nerve palsy (such as time to resolution) are excellent in general, so are less
important in this regard (21). Although the duration of symptoms prior to onset of symptoms was
known, no studies of Lyme presenting to primary or secondary care are able to accurately determine
the timing according to exposure to tick bite, as even if a tick bite had been noticed it is not possible
to say for certain whether the infection was transmitted by that tick or another, on that or a
different occasion. It is therefore possible that testing may have occurred early in the illness,
increasing the possibility of false negative serology results. A further limitation is that the number of
patients in our sample is relatively small, however it is representative of presentations over a wide
time period from a Lyme endemic area which increases its generalisability.

Conclusion

In areas endemic with Lyme disease, Lyme disease should be considered as the likely cause of facial
nerve palsy in children until proven otherwise. All children presenting with FNP to health care
providers in these areas should have Lyme serology tested and empirical treatment for Lyme
initiated pending the results of tests.
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Table(s)

Table 1. Reference laboratory results for 15 children with positive C6 tests indicating Lyme

Disease.

Gender Age (yrs) C6 (EIAindex)*  Immunoblot (positive bands)
Male 7.4 8.1 IgG OspC VISE IgM OspC VISE
Female  10.8 5.3 IgG VISE IgM p41l

Male 3 6.1 IgG OspC VISE IgM OspC
Female 9.2 7.4 IgG OspC VISE IgM p41 OspC
Female 3.9 8.4 IgG VISE IgM OspC

Male 9.1 5.4 IgG OspC

Male 12 7.5 IgG VISE

Female 10.1 8.5 IgG VISE

Male 4.6 7.2 IgG p21VISE IgM OspC

Female 4.9 8.2 IgG p30 VISE IgM p4l

Male 6.4 8.8 IgG p39 OspC VISE IgM OspC VISE
Female 2.9 8.2 IgG VISE

Male 12.1 8.5 IgG inhibitory IgM p41 OspC
Male 6.7 7.9 IgG inhibitory IgM Neg

Male 6.8 5.2 IgG VISE IgM p41 OspC Oscpl7

*C6 Positive >1.1



Figure(s)
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157 patient records screened

93 patients included

64 patients excluded
* 4 jatrogenic cause
* 35 neurological co-morbidity
* 6 traumatic mechanism
* 12 non-presenting complaint
* 6 outside study period
* | transfer from other hospital

v

17 patients not tested

76 patients tested for Lyme
serology

v

54 patients Lyme serology
negative

22 patients positive for Lyme
disease
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