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Summary

Acute otitis media (AOM) is a frequent pediatric condition that requires adequate anti-
biotic treatment to prevent serious complications, both infratemporal (including facial 
nerve palsy − FNP) and intracranial. Facial nerve palsy is the most commonly observed 
mononeuropathy among cranial nerves with a complex etiology. We would like to pres-
ent a case of an 11-year-old boy admitted to the Department of Pediatric Otorhinolar-
yngology due to AOM complicated by FNP. Routine serum tests conducted in our clinic 
revealed a Borrelia burgdorferi infection.
The aim of this article is to present the problem of AOM and FNP, which etiology can 
sometimes be multifactorial and coexisting pathologies may overlap, leading to delayed 
diagnostic and treatment process.
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Streszczenie

Ostre zapalenie ucha środkowego (OZUŚ) jest powszechną dolegliwością pediatryczną 
wymagającą odpowiedniej antybiotykoterapii w celu prewencji poważnych powikłań 
zarówno wewnątrzskroniowych (w tym porażenia nerwu twarzowego), jak i wewnątrz-
czaszkowych. Porażenie nerwu twarzowego jest najczęściej występującą mononeuro-
patią nerwów czaszkowych o złożonej etiologii. W niniejszym artykule chcielibyśmy 
przedstawić przypadek 11-letniego chłopca przyjętego na Oddział Otorynolaryngologii 
Dziecięcej z powodu OZUŚ powikłanego niedowładem nerwu VII. Rutynowe badania 
z krwi wykazały świeżą infekcję Borrelia burgdorferi.
Celem pracy jest przedstawienie problemu OZUŚ oraz porażenia nerwu twarzowego, 
którego etiologia czasami może być wieloczynnikowa, a nakładanie się współistnieją-
cych patologii może prowadzić do opóźnionej diagnozy i leczenia.

Słowa kluczowe

ostre zapalenie ucha środkowego (OZUŚ), 
porażenie nerwu twarzowego, borelioza, 
neuroborelioza
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Introduction
Acute otitis media (AOM) most commonly develops as 

a result of a viral upper respiratory tract infection, followed by 
the secondary bacterial infection, usually Streptococcus pneu-
moniae, Haemophilus influenzae or Moraxella catarrhalis (1, 2). 

Lyme disease is an infectious disease caused by the 
gram-negative spirochete called Borrelia burgdorferi. 
Transmission is the result of ticks named Ixodes ricinus. 
It is the most common tick-borne disease affecting resi-
dents of the northern hemisphere. In the endemic ar-
eas of Europe, Lyme disease is most frequently caused 
by B. garinii and B. afzelii spirochetes (3). The natural 
course of the disease is divided into 3 stages: early localized  
(flu-like symptoms, erythema migrans), early disseminated 
(arthritis, myocarditis, neuroborreliosis), and late (acro-
dermatitis chronica atrophicans, chronic arthritis, chronic 
neuroborreliosis). Inflammation of the cranial nerves in 
the course of Lyme neuroborreliosis (LNB) most commonly 
manifests as a facial nerve palsy (FNP) (4). 

In this article we would like to present a case of an 
11-year-old boy who was admitted to the Department of 
Pediatric Otorhinolaryngology due to AOM complicated by 
FNP. During the course of the diagnostic process, it turned 
out that LNB could be the underlying cause of the FNP.

Following sections of this article will focus on key issues 
related to the management of pediatric patients with FNP 
and LNB.

Case report
An 11-year-old boy was urgently admitted to the pedi-

atric otorhinolaryngology department due right-sided FNP 
that appeared in the course of AOM.

The purpose of hospitalization was to initiate intravenous 
antibiotic therapy and provide surgical treatment. 

He was diagnosed with AOM 7 days before hospitaliza-
tion and amoxicillin 1g twice daily was introduced. On the 
6th day of antibiotic therapy right-sided facial paresis oc-
curred, followed by increasing signs of facial nerve dysfunc-
tion. The main complaint on admission was right-sided 
facial nerve palsy, which was assessed as grade IV on the 
House-Brackmann (HB) scale.

In his medical history, at the age of 4, he underwent 
adenoidectomy with bilateral ventilation tube insertion.

Otoscopic examination of the right ear on admission 
was described as reddened and slightly thickened tympanic 
membrane, along with atrophic changes in the lower quad-
rants. A CT scan of the temporal bone was performed to 
evaluate the middle ear for possible inflammatory changes, 
the course of the facial nerve, as well as the cerebellopon-
tine angle. Abnormal findings included fluid in the right mas-
toid air cells and the middle ear, and striated changes near 
the ossicles on the right side (fig. 1a, b). The right tympanic 
membrane was thickened and retracted. Slight inflamma-
tory changes in the sinonasal region were also noticed. That 
is why he was qualified for surgical intervention.

On the 2nd day of hospitalization, the tympanocentesis 
with ventilation tube placement was performed. Preoperative 
suspicion of fluid in the middle ear was excluded. Typically 
(like during tympanocentesis procedure), the space of the 
middle ear was rinsed with 0.9% NaCl and dexamethasone 
was administered topically. Apart from surgical intervention, 
systemic treatment in a form of amoxicillin with clavulanic 
acid, dexamethasone, and vitamin supplementation were 
introduced, together with facial nerve rehabilitation.

On the 5th day of hospitalization, as the recovery was 
not fully satisfied, the enzyme-linked immunosorbent assay 
(ELISA) and the western blot test (WB) for Borrelia were 
ordered, as facial nerve palsy is a common complication of 
neuroborreliosis in children. However, its results are not 
immediate in our clinic – usual waiting time is about a week.

During the 6-day hospitalization period gradual improve-
ment in patient’s general condition, as well as facial nerve 
recovery, were observed. Upon discharge, the facial nerve 
function was rated as HB grade II. Dizziness or balance 
disorders have never been observed at any point of the 
illness’s course. On otoscopic examination of the right ear, 
the tympanic membrane was gray, translucent, the inserted 
tube was patent. Patient was discharged home with recom-
mendations as followed: dexamethasone with a decreasing 
dose regimen to total reduction in 10 days, proton pump 
inhibitors (PPIs) to protect against steroid side effects, oral 
continuation of amoxicillin with clavulanic acid (500 mg + 
125 mg, twice daily for 7 days) together with probiotics, 
further rehabilitation of the facial nerve, as well as avoid-
ance of soaking the right ear until spontaneous evacuation 

Fig. 1a, b. CT scan on admission, axial (a) and coronal reconstruc-
tions (b) – inflammatory changes in almost all right mastoid air 
cells, without bone destruction, fluid in the right tympanic cavity, 
inflammatory striated changes close to the ossicles; left mastoid 
air cells and left tympanic cavity with no abnormalities. Authors’ 
own material

a
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of the tube and satisfying healing of tympanic membrane 
perforation.

A week after the blood test for Borrelia were taken, the 
results came, with the indication of fresh Borrelia infection: 
IgG ELISA (serum): negative, Borrelia burgdorferi IgM ELISA 
(serum): positive, Borrelia burgdorferi IgM WB (serum): 
VIsE (-), p58 (-), p41 int. (-), p39 (-), BmpA (-), p31 OspA (-), 
p25 OspC (+) – 8 points, p18 (-), p100 (-). The total IgM 
result was 8 points, what marked the ongoing infection. In 
order to establish the most proper treatment results were 
consulted with neurologist and infectious diseases special-
ist. Patient’s parents were contacted by phone to present 
the treatment protocol. It was decided to expand the di-
agnostic workup, including performing a lumbar puncture 
and collecting cerebrospinal fluid to determine the range of 
neuroinfection. Targeted antibacterial treatment was lead 
in the Department for Infectious Diseases.

Discussion
Anatomy, etiology and pathophysiology

AOM typically arises from the Eustachian tube (ET) dys-
function, which is often caused by the impaired mucociliary 
clearance of the epithelial cells lining its canal. It leads to 
an inadequate ventilation of the middle ear and resultant 
development of pathological negative pressure with fluid 
accumulation (5). ET also serves as a channel for pathogens 
to expand into the middle ear space during an upper res-
piratory tract infection, caused by typical pathogens, such 
as, respiratory syncytial virus (RSV), rhinovirus, adenovi-
rus, coronavirus, bocavirus, influenza virus, parainfluenza 
virus, enteroviruses, and human metapneumovirus (5). 
Inflammatory process within the tympanic cavity creates 
a good environment for the proliferation of bacteria, such 
as Streptococcus pneumoniae, Haemophilus influenzae, and 
Moraxella catarrhalis, which are commonly found in the 
nasopharyngeal flora (2, 5). 

The facial nerve (FN), cranial nerve VII, carrying pre-
dominantly motor fibers, but also parasympathetic and 
sensory ones, is essential for the facial expression, lacrima-
tion, salivation, and taste sensation (6). It has a long and 
anatomically complex course explaining its participation 
in the pathophysiology of various intracranial disorders 
(6, 7). The complex course of the FN can be divided into 
4 segments: intracerebral, intracranial, infratemporal and 
extracranial. Infratemporal is further subdivided into 4 sub-
segments: intrameatal, labyrinthine, tympanic and mastoid. 
The root of the FN begins at the pons, within its nuclei, 
traveling along the cerebellopontine angle, then entering 
its canal in the temporal bone, through the internal acoustic 
meatus (6, 7). Labyrinthine segment is both the shortest 
and the narrowest part. In the tympanic segment, the FN 
is situated along the medial wall of the tympanic cavity, just 
below the lateral semicircular canal (7). This anatomical 
region is a critical site that often involves the facial nerve 
in pathologies affecting the middle ear (7), especially in 

children with physiological bone defects. After crossing the 
mastoid cavity, FN eventually exits the cranium via the sty-
lomastoid foramen. Extracranial part divides into five final 
branches within the parotid gland: temporal, zygomatic, 
buccal, marginal mandibular, and cervical, that control facial 
muscles’ expression (6).

FNP has a broad range of etiologies, with the most 
common causes being idiopathic (so called Bell’s Palsy), 
infectious and traumatic, and less frequently, tumors (either 
compression or nerve tumor) or autoimmune diseases (8). 
Clinical appearance

The primary symptom of AOM is a sudden and severe 
ear pain. The clinical picture also includes restlessness, fe-
ver, and decreased appetite (1). In otoscopy, the tympanic 
membrane is reddened and pushed outward toward the 
external auditory canal by the bacterial effusion in the 
middle ear (9). Otorrhea may occur, as its natural progres-
sion. In the history, parents usually report a previous upper 
respiratory infection (URI) (9, 10). 

In the clinical appearance of FNP there is a distinction 
between central FNP, which involves pathology in the cor-
ticobulbar pathways, and peripheral FNP, which affects the 
facial nerve nucleus and its root. In the central FNP damage 
to the upper motor neuron results in symptoms only in the 
lower quadrant of the face on the opposite side (as the 
upper quadrant has a double innervation). In the further 
part of this paper, when mentioning FNP in the course of 
neuroborreliosis, we mean the damage to the lower motor 
neuron. Peripheral FNP causes paralysis of both the upper 
and lower parts of the face on the same side (6, 11). 

HB is a widely udes clinical grading system (tab. 1) quan-
tifies the severity of facial nerve dysfunction and classifies 
the level of impairment based on clinical assessments of 
facial symmetry, muscle strength, and the ability to perform 
voluntary facial expressions (12).

Tab. 1. House-Brackmann (HB) scale

Grade Impairment
I Normal function of facial muscles

II Mild dysfunction (slight weakness, normal symmetry 
at rest)

III

Moderate dysfunction (obvious, but not disfiguring 
weakness with synkinesis, normal symmetry at rest): 
– complete eye closure with maximal effort
– good forehead movement

IV

Moderately severe dysfunction (obvious and 
disfiguring asymmetry, significant synkinesis): 
– incomplete eye closure
– moderate forehead movement

V Severe dysfunction (barely perceptible motion)
VI Total paralysis (no movements)

The characteristic feature of the early localized stage of 
Lyme disease is the presence of erythema migrans, which 
typically appears approximately two weeks after the tick 
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bite. The early disseminated stage appears after several 
months and can involve the skin, joints, heart, or nervous 
system, which is referred to as neuroborreliosis (4). Neu-
rological incorporation resulting in neurological symptoms 
is particularly common in the pediatric population, often 
presenting as FNP (13). 

Differential diagnosis
AOM should be differentiated from otitis media with 

effusion (OME), because OME is characterized by accumu-
lation of non-infected (non-bacterial) fluid in the tympanic 
cavity. Consequently, antibiotics are not efficient in OME 
cases, in contrast with AOM (9). Definite diagnosis is made 
according to otoscopic examination, together with medical 
history (fig. 2a-d).

avoidance of exposure to passive smoking (17). Particular at-
tention should be given to the potentially beneficial impact 
of conjugated pneumococcal vaccination (18). 

In LNB prevention, it is important to carefully cover the 
body when exposed to outdoor areas with ticks. Applying 
repellents is recommended, although, due to their toxicity, 
caution is advised. Upon returning home, the skin should be 
thoroughly checked. If a tick is found, it should be removed 
as soon as possible. The longer a tick remains attached to 
the skin, the greater the risk of the Borrelia transmission 
exists (4). In case erythema migrans is observed, medical 
attention should be sought promptly and antibiotic treat-
ment introduced (high specificity to the condition does not 
require serology testing confirmation) (19).

Treatment
Amoxicillin is used as the first line antibiotic treatment 

of bacterial AOM (20). Indications for the immediate use of 
antibiotics in AOM cases include children under 6 months of 
age, children with high fever (> 39°C), children with signifi-
cantly severe pain and vomiting, children under 2 years of 
age with bilateral otitis media, patients with ear discharge, 
children with facial malformations, Down syndrome, im-
mune disorders, and recurrent otitis media (20). The rec-
ommended dose of amoxicillin for children over 40 kg is 
1500-2000 mg every 12 hours, while for children under 
40 kg, it is 75-90 mg/kg/day in two divided doses every 
12 hours (20). In case of an allergic reaction to amoxicillin, 
cefuroxime axetil, or ceftriaxone can be used (20). Antibiotic 
treatment should always be combined with nonsteroidal 
anti-inflammatory drugs (NSAIDs) and paracetamol (if need-
ed) to achieve pain relief and fever reduction. NSAIDs also 
reduce Eustachian Tube inflammation. In less severe cases, 
with no risk factors as mentioned above, “wait-and-see” 
strategy can be considered. It means delayed antibiotic 
introduction when needed, after 48 hours observation with 
anti-inflammatory and conservative treatment (21). Some 
cases, with multiple antibiotic failure, recurrent episodes 
of AOM and complicated AOM (FNP, mastoiditis etc.), may 
need paracentesis – simply myringotomy or with tympa-
nostomy tube placement (22).

In cases of confirmed LNB with FNP for children under 
12 years-old the first-line treatment involves oral amoxicillin 
at 30 mg/kg three times per day for 21 days. For children 
over 12 years-old, the treatment is oral doxycycline (100 mg 
twice per day or 200 mg once per day) for 21 days, or alter-
natively oral amoxicillin 1 g three times daily for 21 days (23). 
Additionally, oral prednisone can be initiated (24). However, 
it is important to remember that implementing exercise 
physical therapy is crucial in facial palsy rehabilitation (25).

Complications
The most serious complications of AOM arise due to the 

anatomical location of the middle ear, because the inflam-
matory process can spread within the temporal bone (so 

Fig. 2a-d. Otoscopic examination: a) right ear, OME, serous effu-
sion; b) left ear, OME, mucous effusion; c) left ear, viral AOM with 
effusion; d) right ear, AOM

a b

c d

As for the differential diagnosis of infectious causes of 
FNP, pus/fluid sample microbiological tests are done, as 
well as serological tests (specific IgM and IgG analysis) to 
confirm/exclude LNB. LNB screening starts with ELISA, which 
is sensitive but less specific than WB (14), used as a confir-
mation tool for ongoing infection (15). The final diagnosis 
of neuroborreliosis is confirmed through lumbar puncture, 
where characteristic lymphocytic pleocytosis together with 
the presence of specific antibodies, locally produced, may 
be observed (antibodies index CSF/serum can be counted).

Prevention
Prevention of AOM involves primarily the reduction 

of risk factors associated with viral respiratory tract infec-
tions and bacterial colonization of the nasopharynx (1, 9, 
16). According to literature it is also advised to ensure ap-
propriate environmental conditions, such as adherence to 
hygiene practices, breastfeeding for at least three months, 
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called infratemporal complications) and then further into 
the cranial cavity (so called intracranial complications). 
Infratemporal complications include acute mastoiditis, 
subperiosteal abscess, facial nerve paresis, labyrinthitis, 
petrositis (26).

Intracranial complications include central venous throm-
bosis (sigmoid sinus thrombosis), epidural abscess, subdural 
abscess, intracerebral or intracerebellar abscess, meningitis, 
and hydrocephalus of the ear. 

LNB in children can be underdiagnosed, potentially 
resulting in delayed antibiotic treatment (3). Late-stage 
Lyme neuroborreliosis is uncommon in children. Its clinical 
manifestations can include seizures, neurological symptoms, 
such as paralysis, impaired control of urination and/or stool. 
Additionally, cognitive difficulties and mood disturbances 
may also be present (4). 

Conclusions
We presented a case in which a patient with AOM and 

FNP underwent routine diagnostic testing that revealed 
ongoing Borrelia burgdorferi infection, requiring specialist 
diagnostic measures and targeted antibacterial treatment. 
An intriguing aspect of this case was the coexistence of both 
conditions, as the initial clinical evaluation suggested that 
FNP could be a complication of AOM (at its final stage/ at 
the point of recovery), potentially delaying the diagnosis 
and treatment of LNB. 

We would like to emphasize that routine testing for Bor-
relia infection is necessary in all cases of FNP in children. 
Failure to perform serological testing may delay the initia-
tion of appropriate treatment for the neuroborreliosis.
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