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1  |  INTRODUCTION

Sudden sensorineural hearing loss (SSNHL) may result 
from several causes and, in most cases, it can be ascribed 
only to an idiopathic etiology. SSNHL is defined as a pure 
tone audiometry- proven purely sensorineural hearing 
loss >30 dB in three consecutive frequencies, developing 
over 1– 3 days.1 SSNHL has idiopathic and non- idiopathic 
forms. The latter can be due to viral/bacterial infections, 
vascular disease (with or without compression of verte-
bral vessels), autoimmune disorders, neoplasms, acoustic 
trauma, head injuries, Meniere's disease (MD), perilymph 
fistula, and ototoxicity.2 Bilateral SSNHL is rare and a key 
step in its diagnostic process is excluding a central nervous 
system involvement by employing adequate imaging.2 
Our paper aimed to describe how an undiagnosed Lyme 

disease with neuroborreliosis could induce SSNHL and 
facial nerve palsy even 1 year later after a B.  burgdorferi 
infection.

2  |  CASE REPORT

A woman in her 40s presented at our otolaryngology emer-
gency service (August 2021) reporting a bilateral hearing 
loss and tinnitus developing over the last 3 days. She also 
complained of dizziness and painful left head flexion. 
Despite a significant language barrier, we were able to 
delineate an uneventful past medical history. She'd been 
discharged twice in the last 48 h from two other emer-
gency services after being prescribed symptomatic ther-
apy for neck pain, nasal washes, antibiotic ear drops, and 
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Abstract
We present a case of sudden sensorineural hearing loss and rapidly progres-
sive facial palsy in a female patient in her 40s with no, apparently, notable past 
medical or surgical history. Investigations revealed a positive serology for B. burg-
doferi and the MRI allowed us to identify suggestive signs of Lyme meningitis 
with multiple cranial nerve involvement. After diagnosis, the patient was treated 
with intravenous ceftriaxone with a full recovery of sensorineural deafness and 
facial palsy. This case report highlights the importance of collecting a complete 
medical history in all cases of facial palsy and sudden hearing loss while present-
ing an infrequent clinical presentation of early disseminated Lyme disease with 
neuroborreliosis.
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oral N- acetylcysteine, without any other test having been 
performed other than physical examination. Our otolar-
yngological examination showed bilateral perforation of 
the tympanic membrane and residual right eardrum hy-
peremia, without signs of acute ear infection.

The remainder of the otolaryngological examination 
was unremarkable. Furthermore, the patient did not 
show any vestibular signs or spontaneous nystagmus 
upon Frenzel goggles examination. Neck pain prevented 
performing head shaking test, head impulse test, or com-
plete vestibular bedside examination. The pure tone audi-
ometry bilaterally showed a mixed hearing loss on middle 
and low frequencies and exclusive sensorineural hearing 
loss on acute frequencies (see Figure 1). The neurological 
consult and the head plain computed tomography (CT) 
were unremarkable. The patient was admitted for over-
night watchful waiting and an oral amoxicillin/clavula-
nate 1 g t.i.d. course was introduced, for suspected otitis, 
further supported by leukocytosis and elevated blood C re-
active protein (CRP). During the night, a new urgent neu-
rological consult was requested following sudden right 
facial palsy (House –  Brackman grade II3). As the palsy 
progressed to a grade III over the next few hours, a new 
head CT scan was requested and ruled out acute vascular 
events (see Figure 2). The patient was therefore started on 
intravenous methylprednisolone 40 mg q.d. and valaciclo-
vir 500 mg b.i.d. and the antibiotic therapy was switched 
to intravenous ceftriaxone 2 g q.d. The following day, the 
patient was admitted to our otolaryngology department 
for further investigations and therapy. Over the next 

2 days, neck pain improved, while hearing loss and facial 
palsy did not show any change. A high- resolution ear CT 
scan and a contrast- enhanced brain magnetic resonance 
imaging (MRI) were requested, the latter specifically 
aimed at studying the internal acoustic canal (IAC) and 
cerebellopontine- angle cistern. The CT scan (see Figure 3) 
showed no dehiscence of the tympanic and mastoid tract 
of the right facial nerve, while the MRI (Figure 4) showed 
a symmetrical, bilateral, and pathological contrast en-
hancement of the distal portions of the canalar and in-
tralabyrinthine segments, geniculate ganglion, tympanic 
tract, and second genu of the facial nerves. During a new 
and more extensive and detailed medical history collec-
tion, the patient reported the removal of a tick from the 
right external acoustic canal 1 year before. The removal 
was performed during a trip to southern Italy, and she was 
not prescribed any further prophylactic therapy.

After a multidisciplinary consultation (otolaryn-
gologist, neurologist, infectious disease specialist, and 
neuroradiologist) suggested a possible diagnosis of neu-
roborreliosis with meningitis, specific serological assess-
ments were performed. Western immunoblot for blood 
B. burgdoferi IgG and IgM found evidence only of the latter. 
Cerebrospinal fluid (CSF) examination following lumbar 
puncture showed pleocytosis (with lymphocyte predomi-
nance) and elevated CRP but failed to identify intrathecal 
production of anti- B.  burgdorferi sensu lato antibodies. 
Chemokine C- X- C motif ligand 13 (CXCL13) count (an 
aspecific CSF biomarker of Neuroborrelliosis4,5) could not 
be performed for technical laboratory limitations.

F I G U R E  1  Pre- treatment pure tone audiometry with evidence of bilateral mixed hearing loss with sensorineural component on acute 
frequencies at both sides.
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Therefore, according to neuroborreliosis diagnostic cri-
teria, we posed a probable diagnosis.4- 6 The patient was 
promptly transferred to the neurology department to con-
tinue treatment and monitoring. She was discharged after 
15 days of hospitalization with complete resolution of 
the meningeal disease, improved facial palsy, and mixed 
hearing loss with a bilateral sensorineural component. At 
the 1- month follow- up visit, we found no residual right 

facial palsy and bilateral conductive hearing loss (see 
Figure 5), the latter due to the bilateral tympanic mem-
brane perforation.

During this challenging diagnostic process, several 
differential diagnoses were taken into account. Firstly, 
mastoiditis due to complicated acute otitis with an inner 
ear and facial nerve involvement was ruled out due to 
the lack of clinical, serological, and radiological signs of 
acute infection. The antibiotic therapy was introduced as 
prophylaxis due to the rapidly developing neurological 
signs. The absence of nystagmus and peripheral vestibu-
lar syndrome signs allowed us to rule out any vestibular 
involvement. Indeed, the patient reported only neck pain 
and stiffness, dizziness, and no head movement- related 
vertigo. Peripheral vestibular disorders were further ruled 
out on the basis of a complete bedside examination with 
Dix Hallpike, Semont, Rose, and Pagnini- Mc Clure ma-
neuvers, negative for both sides.

The study of the cerebellopontine angle was mandatory 
because the association of SSNHL, tinnitus, dizziness, and 
rapidly progressive facial palsy could be a typical presen-
tation of the acoustic/vestibular schwannoma (although 
the bilaterality of the hearing loss made this hypothesis 
less sound).7 According to the guidelines,7 a contrast- 
enhanced brain MRI with T1- weighted scans study was 
performed with no evidence of involvement of both cer-
ebellopontine angles and IACs. Analogously, other con-
ditions potentially causing vestibulocochlear nerve were 
excluded.

F I G U R E  2  Brain CT scan performed in emergency room, 
no evidence of acute otitis, mastoiditis, or acute cerebrovascular 
disease.

F I G U R E  3  Ear high- resolution CT scan with no evidence of 
dehiscence of the tympanic and mastoid tract of the right facial 
nerve.

F I G U R E  4  MRI with gadolinium for the study of internal 
acoustic canal (IAC) and cerebellopontine- angle cistern. Arrows 
points the symmetrical and pathological contrast enhancement of 
the distal portions of the intracanalicular tract of the facial nerves.

 20500904, 2022, 10, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ccr3.6412 by U

niversita D
i M

ilano, W
iley O

nline L
ibrary on [19/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 of 6 |   NITRO et al.

Acquired facial palsy could be ascribed to several dif-
ferent causes, among which is worth mentioning infec-
tions (e.g., Herpes simplex virus, Varicella- zoster virus, 
B.  burgdoferi, mumps virus, or bacteria causing middle 
acute otitis), traumata to the temporal bone, malignan-
cies, expansive benignant lesions (e.g., schwannomas) 
and, rarely, hypertension- related hemorrhagic events in-
volving the VII cranial nerve.8- 10 Cases in which specific 
causes cannot be identified are classified as idiopathic 
(also called Bell's palsy).

The ear CT allows ruling out any fracture of the 
temporal bone. On the contrary, the contrast- enhanced 
MRI allowed for studying the facial nerve and its course 
(including cerebellopontine angle, internal auditory 
canal, facial canal along its three portions, geniculate 
ganglion, and the stylomastoid foramen) and exclud-
ing expansive process- related compression. As detailed 
above, the only pathological feature the MRI reported 
was a geniculate ganglion symmetrical enhancement, 
which allows suspecting neuroborreliosis.8 In the lit-
erature, even SARS- CoV- 2 vaccines have been investi-
gated for their possible association with SSNHL due to 
thrombotic events affecting the internal auditory artery 
and the labyrinthine artery of the cochlea.11 SARS- 
CoV- 2 vaccines have been related also to facial palsy 
events.12 Two pathological mechanisms were proposed 
as explanations: an autoimmune reaction known as a 
rare variant of a Guillain– Barré Syndrome (BGS) called 
Bilateral Facial Palsy with paresthesias (BFP)13 or idio-
pathic unilateral Bell paralysis.12 However, the patient 
was uneventfully administered the SARS- CoV- 2 vaccine 

6 months before the events, too long a period to spec-
ulate a relationship between our pathological findings 
and the vaccine.

Otosclerosis, another potential cause of mixed 
hearing loss, typically shows a progressive conductive 
hearing loss, which advances to mixed as the cochlear 
impairment due to the endosteum- level otosclerotic 
process could determine modifications of the hearing 
loss profile.14- 16 In this case report, the sudden onset 
of hearing loss without CT evidence of otosclerotic co-
chlear involvement allowed us to rule out this differen-
tial diagnosis.

The most challenging feature of this case was identify-
ing a diagnostic connection between SSNHL and rapidly 
progressive unilateral facial palsy. A suspicious diagnosis 
of Neuroborreliosis was made thanks to a thorough eval-
uation of the clinical history and it was confirmed after 
performing targeted examinations (MRI and serological 
and CSF evaluation).

According to the current literature on 
Neuroborrelliosis,4- 6 the patient was treated with intrave-
nous methylprednisolone 40 mg q.d. and intravenous cef-
triaxone 2 g q.d. for 14 days.

At the end of the therapy, the patient showed a com-
plete resolution of the meningeal inflammation, facial 
palsy, and sensorineural hearing loss. After 1 month from 
the discharge, only a bilateral tympanic membrane per-
foration remained, as already known at the first exam-
ination, and a related bilateral low- medium conductive 
hearing loss (Figure 5). The patient is currently well and 
waiting for a myringoplasty procedure.

F I G U R E  5  Complete resolution of the sensorineural hearing loss, conductive hearing loss related to bilateral eardrum perforation.
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3  |  DISCUSSION

According to Sowula et al.,17 otolaryngological manifes-
tations of Lyme disease may include several symptoms 
such as sore throat, otalgia, cervical adenopathy, pain-
less facial nerve palsy, tinnitus, vertigo, and hearing loss. 
Nevertheless, no literature reports association or correla-
tion between SSNHL and facial palsy except for one case 
report in which they have been described after a tick bite.18 
Lyme disease is an Ixodes species- tickborne disease caused 
by spirochetes belonging to the B.  burgdoferi sensu lato 
complex, mainly B. burgdorferi sensu stricto, B. afzelii, and 
B. garinii.2 According to the European Centre for Disease 
Prevention and Control,19 Italy could be considered an 
endemic area for some Ixodes species, in particular Ixodes 
ricinus. The literature suggests performing a 200 mg sin-
gle dose intravenous doxycycline prophylaxis within 72 h 
after prolonged tick attachments.2

Lyme neuroborreliosis is reported in 10% of cases of 
Lyme disease.20 Neuroborreliosis causes cranial neuritis 
mostly affecting the facial nerve or, less frequently, other 
cranial nerves with ensuing hearing loss, vertigo and/or 
diplopia.2,21 One of the most peculiar features of neu-
roborreliosis can manifest up to 1 year after a dissemi-
nated infection, as in this case report.2 It is assumed that 
the pathogenetic mechanism of the SSNHL in Lyme dis-
ease is related both to an immunological reaction and to 
an angiopathic injury of the cochlea.17,21,22 On the con-
trary, facial nerve involvement seems to be related only 
to an aspecific inflammatory process.19,23 According to 
the current literature, the diagnosis of neuroborreliosis 
requires meeting the following criteria: neurologic signs 
compatible with Lyme neuroborreliosis, CSF pleocyto-
sis (>5 cells × 109 L), intrathecal production of specific 
antibodies (B. burgdoferi IgM and/or IgG).4,5 Other as-
pecific criteria are elevated levels of CRP and CXCL 13 
presence in CSF.2

Mygland et al. demonstrated that neuroborreliosis can 
be diagnosed over meeting just two diagnostic criteria.4 
Although the literature does not delineate a diagnostic 
role for MRI in Lyme disease, according to Zimmermann 
et al.,24 MRI could be considered a useful tool in the dif-
ferential diagnosis of facial palsy. In our case report, the 
evidence of symmetrical and pathological contrast en-
hancement of the distal tract of the facial nerves, com-
bined with the clinical history, suggested the diagnosis 
of neuroborreliosis that was subsequently confirmed by 
serological and CSF assessments. Further studies are re-
quired to demonstrate a certain relation between neurob-
orreliosis, SSNHL and facial palsy and to investigate the 
pathological mechanisms of disease.
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