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Patient: Female, 54-year-old
Final Diagnosis: Zoster cranial polyneuropathy
Symptoms: Diplopia ¢ facial palsy ¢ hypoacusis ® nausea ¢ nystagmus ¢ tinnitus ¢ vertigo ¢ vomiting ¢ zoster rash
Medication: -
Clinical Procedure: -
Specialty: Infectious Diseases ¢ Neurology

Objective: Rare disease

Background: Ramsay Hunt syndrome is a rare form of herpes zoster caused by the reactivation of the varicella-zoster virus
in the geniculate ganglion. The main clinical manifestations are peripheral facial palsy, vesicular rash in the
ear, and ipsilateral auricular pain, and sometimes vertigo. COVID-19 is a new multisystemic infectious disease
that, in addition to common respiratory manifestations, it is known to affect the immune system, primarily de-
pressing cellular immunity.

Case Report: A 54-year-old woman was admitted to our hospital with an acute vestibular syndrome and diplopia. She had
been diagnosed 3 years prior with interstitial lung disease for which she was taking methylprednisolone. At
admission, she tested positive for SARS-CoV-2. In the following days, she developed a sixth nerve palsy on the
left side and a right peripheral facial palsy on the right side, followed by a typical zoster rash on the ipsilater-
al ear. One month later, she developed acute severe hearing loss on the right side. There were no COVID-19
symptoms during her stay in our hospital. The MRI showed Gd enhancement of both facial nerves. Under an-
tiviral and corticoid treatment, the evolution was favorable, with marked improvement at 6 months.

Conclusions: COVID-19 increases the risk for herpes zoster infection, probably through induced depression of the cellular
immunity. Our case suggests Ramsay Hunt syndrome can be the presenting symptom and sometimes the only
symptom of COVID-19. This also seems to be true for other cranial neuropathies, and we recommend testing
these patients even if there are no other manifestations.
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Background

Coronavirus disease 2019 (COVID-19) is a new infectious dis-
ease, with very high transmission potential. Its etiological agent
is the SARS-CoV?2 virus [1,2]. Although the respiratory system
is the site first and most affected, neurological, neuro-psychi-
atric, hematological, immunological, dermatological, and di-
gestive complications are increasingly common, which is why
COVID-19 is now considered a multisystemic disease [3-6].

The varicella-zoster virus (VZV) is a human herpetic virus that
after the first infection, which produces varicella (chicken-
pox), remains dormant in the sensory ganglia of peripheral
nerves [7]. Herpes zoster is an acute localized reactivation of
the dormant virus. It is clinically manifested by a painful ery-
thematous vesicular rash with a dermatomal distribution. The
most common affected segments are thoracic (49-59%), head
and neck (15-25%), and lumbosacral (11%) [8-10]. At the cra-
nial level, the affected nerves are, in descending order of the
number of reported cases, V, VII, VIII, IX, X, Ill, IV, and VI [11].

When reactivation involves the geniculate ganglion, it consti-
tutes Ramsay Hunt syndrome (RHS), typically characterized
by the triad of auricular pain, ear vesicular rash, and periph-
eral facial palsy (PFP) [12]. Old age, immunodepression, and
stress are the main factors favoring VZV reactivation [7,13].

The literature presents many cases of COVID-19 associated
with herpes zoster, but Ramsay Hunt syndrome reports are
rare. So far it has not been established with certainty wheth-
er SARS-CoV2 directly favors VZV reactivation, but possible
mechanisms have been put forward, especially involving de-
creased cellular immunity [14].

We present a case of cranial polyneuropathy, with a severe in-
stance of RHS, in a patient with a subclinical form of COVID-19.
To the best of our knowledge, this is the first reported case
of zoster cranial polyneuropathy in a COVID-19 patient. While
COVID-19 seems to be able in itself to induce cranial polyneu-
ropathies, in our case the clinical presentation of a typical RHS
case suggests the VZV as the most probable culprit [15,16].

Case Report

A 54-year-old woman was admitted to our clinic with an acute
vestibular syndrome with incoercible vomiting that had start-
ed 4 days earlier. In the 24 h prior to admission, she also de-
veloped horizontal diplopia with maximum intensity in the
left-sided gaze.

On the same day she had been seen by an ophthalmologist,
who only noted conjunctival hyperemia and myopia in both
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eyes. She also had a brain CT scan, which was normal except
for right chronic mastoiditis and right sphenoid sinusitis.

The patient was overweight with a BMI of 33.3, a non-smok-
er, without any history of alcohol or substance abuse, but with
prolonged professional exposure to organic solvents. She had
been diagnosed with interstitial lung disease (ILD) in 2018 and
subsequently had received methylprednisolone 16 mg/day. She
had high blood pressure, mild chronic kidney disease, and a
history of deep vein thrombosis (many years prior, while using
contraceptive drugs). Besides corticotherapy, she was receiving
long-term treatment with beta-blockers, ACE inhibitors, pro-
ton pump inhibitors, betahistine, and bioflavonoids. She had
not received a vaccine because they were not yet available.

On the initial examination we noted a rounded face, purple
abdominal stretch marks, and central body obesity, consistent
with Cushing syndrome. Peripheral blood oxygen saturation
was 91%, without any respiratory difficulties, a slight poste-
rior basal bilateral pleural friction rub was present, with an
otherwise normal auscultation. The patient reported chronic
low oxygen saturation in the last 10-12 months as measured
by pulse oximetry, usually above 90%.

The neurologic examination showed a slight convergent stra-
bismus of the left eye, horizontal diplopia, with a maximum
intensity when gazing toward the left side, horizontal nystag-
mus in central gaze, with the fast phase to left, which increased
intensity when gazing to the left, normal hearing, and slightly
increased deep tendon reflexes. Walking was almost impossi-
ble, with a strong pull to the right while standing. Otherwise,
she was normal from a neurological standpoint.

Laboratory tests showed an increased WBC count (18 360/mcl)
with 72% neutrophils and 18.8% lymphocytes, probably sec-
ondary to long-term corticoid treatment. The leukocytosis per-
sisted over the next months, fluctuating between 13 000 and
19 000/mcl. The RBC and hemoglobin were elevated (6 500
000/mcl and 17.3 g/d|, respectively). AST, ALT, blood glucose,
serum creatinine, BUN, and urinalysis were normal. Serological
markers for HIV, hepatitis B and C, and syphilis were negative.
Dosing of the CSF VZV antibodies would have been useful,
but was not performed. This patient presented to our hospi-
tal when the number of COVID-19 cases soared in our country
and the laboratory test of CSF for infections was unavailable.
Also, after the first spinal tap, the patient refused to consid-
er another one.

The patient had no general or respiratory symptoms suggest-
ing COVID-19; however, in the current epidemiologic context,
screening testing is done for all patients before admission to
our ward. The patient tested positive on the RT-PCR exami-
nation for severe acute respiratory syndrome- Coronavirus-2
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Figure 1. Cerebral MRI on hospital day 12 showing contrast enhancement of the acustico-vestibular bundles. A and B show the same
coordinates before and after contrast, respectively. Arrows point to the zones of contrast enhancement.

(SARS-CoV-2), but C reactive protein levels were normal, with
a slightly increased level of ferritin of 169 ng/ml.

On admission, she underwent a native brain MRI scan, which
described only a few chronic white-matter demyelinating lesions
with a microangiopathic pattern. The angiography was normal.

She was switched from methylprednisolone to dexamethasone
8 mg/day i.v. and nadroparin 3800 Ul per day, and meclizine
and simvastatin were added. The vestibular syndrome persist-
ed, albeit with a significant reduction of the vomiting and, pro-
gressively, a sixth nerve palsy on the left side became evident.

On hospital day 3, she developed severe right-side PFP, cor-
responding to grade V on the House-Brackmann Scale (HB).
Considering that the cerebral MRl was unremarkable, a spinal
tap was performed. The opening pressure was within normal pa-
rameters, but the CSF was abnormal with positive Pandy’s reac-
tion, increased protein levels (1100 mg/dl), albumin (0.73 g/dl),
and slight pleocytosis (55 cells/mcl). Two days later, an intense-
ly painful vesicular rash appeared on the chonca and in the ex-
ternal auditive canal on the same side, establishing the diagno-
sis of RHS. Acyclovir was initiated (4 g/day p.o.) and continued
for 7 days. Artificial tears were prescribed for ocular protection.

There were no apparent respiratory or general COVID-19 symp-
toms during her stay in our hospital, with no myalgia or arthral-
gia, no fever, coughing, or shortness of breath, and respirato-
ry frequency was normal. Arterial O, saturation was stable at
between 90% and 94% and no oxygen supplementation was
needed. As her COVID-19 was without significant respiratory
involvement, no treatment was administered except for dexa-
methasone and LMWH.
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Figure 2. Persistent enhancement on both facial nerves, more
evident on the right side, at 6 months.

On hospital day 10, a thoracic CT scan showed discreet inter-
stitial inflammation situated in the anterior segment of the
superior left lobe and fibrosis bands and bronchiectasis in the
middle lobe, without typical images for COVID-19.

The PCR tests turned negative on hospital day 11, and on hos-
pital day 16 she underwent a second cerebral MRI scan, which
revealed micronodular and linear enhancement in the intra-
canalicular segment of the right VIl and VIl nerve bundle and
slight enhancement of the intra-temporal segment of the left
facial nerve (Figure 1A, 1B).
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The patient was discharged, and the symptoms continued to
improve slowly, with the abducens palsy being the first to re-
mit. Four weeks from discharge, the patient’s diplopia had re-
solved, but at about the same time she suddenly developed
tinnitus in her right ear, with almost complete loss of hear-
ing on that side the very next day. An ENT examination diag-
nosed a sensorineural hearing loss.

At the 6-month checkup she was significantly improved. The
facial palsy was gradable as stage Ill HB, the vestibular syn-
drome was completely remitted, and ocular motricity was nor-
mal, with no problems reported other than the facial asymme-
try and severe hearing loss in the affected ear. We repeated
a cerebral MRI scan, which was unmodified, including persis-
tent enhancement of the facial nerves, more pronounced on
the right side (Figure 2).

Discussion

COVID-19 was initially described as interstitial pneumonia,
but the large number of cases has shown that the clinical pic-
ture is very diverse. About 40% to 50% of patients who test
positive are asymptomatic. Some patients present with mild
forms resembling the common cold, while others develop se-
vere forms of pneumonia with high fever, severe cough, and
dyspnea, often escalating to ARDS, MODS, and death [2,17].
Although the main symptoms are generally respiratory, man-
ifestations involving other organs and systems, such as the
nervous system and the skin, have been reported with increas-
ing frequency. Neurologically, COVID-19 patients present with
ageusia, anosmia, confusion, headache, neuroinflammatory
syndromes, encephalitis, strokes, and gait disorders [3,17].
Dermatologic manifestations include COVID toes, erythema-
tous rash, wide-spread urticaria, chickenpox-like lesions, shin-
gles, maculopapular eruptions, pityriasis rosea, petechiae, and
androgenic alopecia [13,18-20].

RHS is a rare form of herpes zoster. Three types were de-
scribed, depending on the complexity of the clinical manifes-
tations. Type |, the simplest form, is associated with otalgia
and herpetiform rash. Type Il adds ipsilateral PFP to type I.
Type llI, the most severe form, affects the ipsilateral vestib-
ulocochlear nerve in addition to type Il manifestations [21].
Involvement of other cranial nerves in RHS has been report-
ed, but it is much rarer (1.8%) [22]. Zoster cranial polyneuritis
is still incompletely studied, but several theories have been
stated that could explain the extent of the inflammatory pro-
cess. Ramsay Hunt suggested that the Gasser, geniculate, pe-
trous, accessor, jugular, plexiform ganglia, and the ganglia on
the dorsal root of the cervical nerves Il and Il constitute an an-
atomical chain that allows inflammation of any of them to ex-
tend to others [21]. Other hypotheses propose hematogenous
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extension as a pathophysiological mechanism, considering that
many cranial sensitive ganglia have common sources of vascu-
larization, and the vessels are known to have significant vul-
nerability to VZV. Another hypothesis is the trans-axonal ex-
tension from the afferent fibers of 1 or more cranial nerves to
the vasa nervorum of other nerves [23,24]. In RHS type llI, the
association of PFP and vestibulocochlear neuritis is favored by
the common nerve sheath and trajectory through the internal
auditory canal of nerves VIl and VIII [21]. In the case of our
patient, the right VIl nerve, vestibular branch, the right facial
nerve, the left abducens nerve and, at a distance, the cochle-
ar branch of the right VIII nerve were affected in succession.

Inflammation of the cranial nerves can be investigated through
contrast-enhanced MRI. Gadolinium-DTPA (Gd) crosses the al-
tered blood-brain barrier in inflamed areas, allowing visualiza-
tion of specific lesions [25]. In RHS, Gd enhancement of the
affected nerve bundle is a negative prognostic factor [25-27].

The only manifestation on the left side was an abducens nerve
palsy. Damage to the VI nerve is very rare and can be explained
by the proximity of the abducens nerve to that of the VIl or
VIIl nerve [22,24]. In our patient, the contrast enhancement
was observed on both nerve VII-VIII bundles, predominantly
on the right side. While only the right VIl and VIII nerves were
symptomatic, subclinical involvement of the left facial could
explain how the inflammation extended to the left sixth nerve.

The differential diagnosis included sarcoidosis, which can be
associated with multiple cranial nerves palsies derived from
granulomatous infiltration of the cranial nerves, increased in-
tracranial pressure from CSF obstruction, or involvement of
the nerve by granulomatous basal meningitis. In our patient,
the contrast MRI examination did not indicate any brainstem
or meningeal enhancement or lesions, so only direct inflam-
mation of the nerves remained as a possible mechanism. The
most frequent cranial nerves affected in isolated neurosar-
coidosis are the facial and optical nerves. In our patient, optic
nerves were not affected clinically or on MRI imaging, and the
facial nerve palsy had a strict chronological connection with
the zoster eruption, giving an overall impression that zoster
infection was the most plausible culprit. The thoracic CT scan
did not suggest a systemic form of sarcoidosis which could be
associated with CNS involvement. Because of the prolonged
corticoid treatment, as well as the ACEl treatment, we did not
assess ACE levels since our lab only tests for ACE activity rath-
er than ACE protein level.

Regarding the possibility of a CNS lymphoma with cranial nerve
palsies, no suspicious cytology was reported by the CSF analysis,
and aside from the nerve roots contrast the MRI did not find any
other meningeal or parenchymal involvement. Also, the continual
clinical improvement does not support a malignant pathology.
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Most cases of zoster cranial polyneuropathy have been de-
scribed in immunocompromised patients or in people over
50 years of age [12,22,28]. While it has been shown that the
COVID-19 pandemic is associated with an increase in zoster
cases, Ramsay Hunt syndrome reports are very sparse [29].
The underling mechanism is still uncertain, but probably in-
volves decreased cellular immunity, with some theories pos-
tulating lymphopenia or lymphocytic exhaustion [30] and oth-
ers suggesting defective cellular signaling, especially involving
IL-17 [17], or pointing to increased stress as a risk factor [31].
SARS-CoV-2 causes lymphopenia by affecting lymphopoiesis,
stimulating lymphocytic apoptosis, and depleting lymphocytes.
The association is variable, with many zoster cases appearing
in asymptomatic patients, while others appear in serious forms
of COVID-19 and are themselves severe. Some authors recom-
mend testing for subclinical COVID-19 in all zoster patients [30].

Our patient was 54 years old, was undergoing long-term im-
munosuppressive treatment (corticotherapy) for interstitial
lung disease, and had a very mild form of COVID-19. She did
not show lymphocyte values below 1200/mcl, nor significantly
increased inflammation markers. Antiviral treatment was ini-
tiated in the first 24 h after the onset of the zoster rash (acy-
clovir 200 mg 4 tablets 5 times a day p.o.) and corticothera-
py was continued as dexamethasone 8 mg i.v. once per day.

While multiple cases of cranial polyneuropathy associated
with COVID-19 have been published over the last 18 months,
to the best of our knowledge this is the first reported case of
zoster cranial polyneuropathy in a COVID-19 patient [15,16].
As the possibility of subclinical shingles has not been inves-
tigated in the published cases, this raises the possibility that
at least some of those cases could have been due to VZV re-
activation. The situation is further complicated by the severe
respiratory symptoms of some of these patients and the fact
that COVID-19 can in itself present with various cutaneous
and mucosal manifestations [32].

Our case is unique not only for the extent of cranial nerves in-
volvement (right facial and vestibular, left abducens), but also
for subclinical evidence of the involvement of the contralat-
eral facial nerve, as bilateral RHS is extremely rare. Given this
and the fact that SARS-CoV-2 is known to cause multiple cra-
nial neuropathies on its own, we found it difficult to estab-
lish if SARS-CoV-2 had a more direct role in the development
of multiple cranial neuropathies in this patient or was rather
a contributor to the reactivation of VZV due to its added im-
munosuppressive effect.

Also, the delayed involvement of the right cochlear nerve is very
interesting, as it developed almost 7 weeks after the onset and
at a time when the vestibular symptoms were improving. This
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suggests a prolonged viral activation (or possibly a second re-
activation) of the VZV long after the SARS-CoV-2 infection (5
weeks after testing negative). The patient had not experienced
any recurring zoster rashes, but zoster sine herpete is always a
possibility. It is possible that the immunosuppressed status of
our patient may have played a role and delayed bringing the
infection under control. Also, recent data show that COVID-19
can induce prolonged activation of the immune system, so de-
layed inflammatory neuritis should be kept in mind for further
study as a possible long COVID symptom [33].

The enhancement still present at the 6-month checkup is some-
what baffling, but there have been previous reports of pro-
longed nerve enhancement in RHS patients, sometimes pos-
ing diagnostic difficulties in differentiating it from an acoustic
neurinoma [34,35]. The significance of prolonged enhancement
remains unclear, especially when symptoms are remitting or
significantly improving.

Conclusions

Neurological complications in COVID-19 are much more fre-
quent than previously thought and can pose a serious diag-
nostic and therapeutic problem.

VZV reactivation is a known complication in immunocompro-
mised patients, but as the data accumulates it also seems to
be a frequent comorbidity in COVID-19 patients. This is also
true for mild or asymptomatic cases of COVID-19 and clini-
cians should have a high degree of suspicion in the current
epidemiological context when seeing cases of shingles. Even
if RHS is very rare in the reports, our opinion is that the same
applies to it. Our case also demonstrates that RHS can begin
as an acute vestibular neuritis, and since SARS-CoV-2 can in-
duce vestibular neuritis by itself, we consider testing all such
patients for subclinical COVID-19 useful [36]. Although the
correlations between SARS-CoV-2 infection, VZV reactiva-
tion, and cranial neuropathies are difficult to interpret, we
have seen in our clinic various other cranial neuropathies as-
sociated with subclinical or mild COVID-19 since the pandem-
ic began, and we now think testing should be recommended
for all these patients, even in the absence of other symp-
toms. Also, as our understanding of long COVID increases,
we should consider delayed neuropathies a possibility and a
target for further studies.

Declaration of Figures’ Authenticity
All figures submitted have been created by the authors who
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have not been previously published in whole or in part.
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