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Abstract

Objective. The purpose of this case report is to describe the main components of the history and physical examination that
led to idiopathic intracranial hypertension differential diagnosis, which initially was investigated as COVID-19.

Methods (Case Description). A 28-year-old woman complaining of constant headache and loss of smell and taste was
suspected as SARS-CoV-2 infection by her general practitioner. She underwent 3 molecular swab tests, all negative, then
decided to seek her physical therapist for relieving headache.

Results. The full cranial nerve examination revealed impaired olfactory (CNI), abducens (CN VI), and facial (CN VII) nerves,
leading the physical therapist to refer the patient to a neurosurgeon for a suspected central nervous system involvement.
The neurosurgeon prescribed a detailed MRI and an ophthalmologic examination, which allowed for the final diagnosis of
idiopathic intracranial hypertension.

Conclusion. An urgent lumbo-peritoneal shunting surgery resolved the patient’'s symptoms and saved her sight. Despite
the ongoing COVID-19 pandemic, health care professionals must pay attention to properly investigating patients’ signs and
symptoms using comprehensive clinical reasoning, considering the screening for referral to specialist medical attention.
Impact. A thorough physical examination is required for every patient even if patients’ signs and symptoms are in line
with apparent common and widespread pathologies. Cranial nerve evaluation is an essential component of the physical
therapist assessment and decision-making process. The ongoing pandemic highlighted the fundamental assistance of
physical therapists toward physicians in the screening and management of musculoskeletal diseases.
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Background and Purpose

The ongoing pandemic of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has severely challenged health
care systems worldwide.! As of December 2021, more than
290 million COVID-19 cases were confirmed globally.!»> The
most common signs and symptoms associated are fatigue
(76.6%), fever (62%), myalgia (50.4%), headache (43.6%),
cough (43.5%), and loss of smell and taste (43.5%).37°
Indeed, early recognition and appropriate interpretation of
these symptoms is challenging for health care professionals
(HP) because these symptoms imitate many other common
diseases such as flu, cold, or headache.’* Given the high rate
of contagion and the progressive spread of knowledge related
to COVID-19 disease, several less common manifestations of
SARS-CoV-2 infection are described in the literature; there-
fore, the array of symptoms is broad.'=3 Usually, COVID-
19 infection affects the respiratory system, involving lungs
with severe respiratory distress syndrome.'>> However, the
virus can invade other tissues as well as the gastrointestinal,
cardiovascular, and musculoskeletal systems.” The nervous
system also may be affected, and SARS-CoV-2 has been
detected in the brain and cerebrospinal fluid (CSF).c The
most common neurological clinical manifestations include
headache, dizziness, or cognitive disorders; notably, all of
them are benign, systemic, and nonspecific neurological
symptoms.® However, the latter could also be early symptoms
of more serious neurological syndromes, such as pseudotumor
cerebri syndrome (PTCS) or adult idiopathic intracranial
hypertension (IIH). Both conditions present migraine-like
headache, cranial nerve palsy, visual loss or disturbance,
pulsatile tinnitus, neck/back pain, and dizziness.”~”

The reported incidence of these 2 conditions in the gen-
eral population is approximately 4.7 per 100,000.%:° Their
etiology is still not completely understood, but it seems these
frequently occur in young obese women during childbearing
age, presenting with an increased intracranial pressure (ICP).
Rarely, they have also been observed in older normal-weight
men. To note, PTCS and IIH shared common onset and
clinical presentation features, which make the differential
diagnosis a challenge. The triage process can be made only
after appropriate imaging investigation, which excludes any
mass or structural lesion of the brain parenchyma. In Table 1
are provided further details of the characteristics, main dif-
ferences, and diagnostic criteria of IIH and PTCS.3-12 The
management of PTCS and IIH usually consists of weight loss
and acetazolamide medications, and surgery is only required
to decrease the CSF pressure to avoid permanent visual dam-
age or disabling headache.”>!1-13

The purpose of our case report is to inform clinicians of
a misleading serious intracranial pathology presenting with
typical early symptoms of SARS-Cov-2 infection (eg, loss of
taste and smell) and to describe the triage process that raises
the index of suspicion of a patient outside the physical therapy
scope.

Case Description

A 28-year-old woman, a professional care assistant, visited
her general practitioner (GP) during the first wave of the
pandemic complaining of flu-like symptoms: mild fever and
headache associated with loss of taste and smell. Given
that symptoms were strongly suggestive for a SARS-Cov-2
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infection, the GP immediately prescribed her an urgent
reverse transcriptase polymerase chain reaction (RT-PCR)-
based diagnostic testing (with both nasal and oropharyngeal
swab) and a 10-day quarantine period. The RT-PCR swab
test result was negative, and during the quarantine, the
fever has completely resolved. Therefore, the GP prescribed
a second RT-PCR at the end of the isolation period to
certify the negative COVID-19 test, which was negative
again. However, the headache and the loss of taste and smell
did not change. Rather, the latter changed to an unusual
headache pattern described as “dull, aching head pain that
wraps overhead and pushes from the inside.” Also, it was
rapidly getting worse, together with dizziness and visual
transient disturbances (flashes, flashing lights, scotomata)
as associated symptoms. Taking into account the result of
the second RT-PCR swab test, the GP allowed the patient to
return to work, in accordance with the local covid restriction,
notwithstanding he was still dubious about a possible hidden
SARS-Cov-2 infection.!>2 For this reason, a third RT-PCR test
was performed after 1 week, which was still negative. For a
detailed description of the timeline of the events, see Figure 1.

Because of the headache, the patient decided to consult her
physical therapist because she was successfully treated for pre-
vious episodes of headache.'* During the history taking, the
patient reported having significantly gained weight over the
last year, reaching a BMI > 30. Also, she reported to have kept
under control her headache by taking ibuprofen 600 mg twice
a day during the last week; she also noticed that coughing and
sneezing aggravated her headache (ie, Valsalva maneuver).
Furthermore, she experienced a few episodes of transient (1—
2 seconds) blurring vision over the last 2 weeks. All the above
symptoms (ie, acute onset described as “never complained
before,” rapid worsening, and a positive Valsalva sign)'+13
in addition to the visual disturbances (ie, blurred vision and
scotoma) and the loss of taste and smell'® are concerning
features and red flags that increased the level of concern
for a potential serious headache.!>>!” For a best-informed
judgment, all clues offered by the patient during the subjective
examination led the physical therapist to a targeted physical
examination and appropriate triage. Particularly, the raised
ICP-like symptoms behaviors lead to a review of vitals.!8
Blood pressure (BP) and heart rate (HR) were 135/90 mmHg
and 85 bpm, respectively; pulse oximetry saturation level
was measured by an index finger oximeter, which indicated
98% saturation. Findings were suggestive for avascular risk
profile (ie, high BP and HR > 80 bpm).'® Notably, there are
no standard rules or interview items able to show when it is
indicated to perform a cranial nerve examination. In this case,
loss of taste and smell were cues to consider testing the cranial
nerves potentially due to more serious neurological syndrome.

The cranial nerve testing revealed loss of smell (CN I),
impaired extra-ocular movements (CN VI), and loss of taste
(CN VII) (Appendix 1 describes the full examination).!”>20 All
the above led the physical therapist to recommend a referral to
an appropriate medical colleague (ie, neurosurgeon) detailing
the objective findings and offering a clearer referral, which
offered anatomical clues to the potential pathology and was
suggestive of urgency. Appendix 2 highlights the thorough
assessment, findings, and reasoning during the triage process.

After his consultation, the neurosurgeon confirmed the
physical therapist’s suspicion that the patient’s symptoms
were not related to SARS-Cov-2 infection, and a diagnostic
hypothesis of PTCS was conducted needed to be confirmed
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Table 1. Characteristics of Idiopathic Intracranial Hypertension and Pseudotumor Cerebri Syndrome

Idiopathic Intracranial Hypertension

Pseudotumor Cerebri

e Presence of papilloedema

e Normal neuroimaging: absence of hydrocephalus, no mass or
structural lesion, and no abnormal meningeal enhancement
on MRI

e Normal CSF composition

¢ Increased lumbar puncture opening pressure [>250 mmHg CSF
in adults and >280 mmHg CSF in children (250 mm CSE, if child
not sedated and not overweight)] in a properly performed lumbar
puncture

e No hypercoagulation

e Elevated BMI

Presence of papilloedema

If papilledema absent, diagnosis can be made if patient has
unilateral or bilateral abducens nerve palsy; normal neurologic
exam except for cranial nerve abnormalities; neuroimaging (see
related section); normal CSF composition; elevated lumbar
pressure

If papilledema and abducens nerve palsy absent, diagnosis can be
suggested but not made if features described in second point are
present; also, at least 3 of following neuroimaging criteria are
satisfied = empty sella; flattening of posterior aspect of globe;
distention of perioptic arachnoid space with or without tortuous
optic nerve; transverse venous sinus stenosis

Cerebral venous abnormalities

Cerebral venous sinus thrombosis

Bilateral jugular vein thrombosis or surgical ligation

Increased right heart pressure

Superior vena cava syndrome

Arteriovenous fistulas

Middle ear or mastoid infection

Reduced CSF absorption from previous intracranial infection or
subarachnoid hemorrhage

Hypercoagulation

Normal BMI

2BMI = body mass index; CSF = cerebrospinal fluid; MRI = magnetic resonance imaging.
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Figure 1. Timeline of case progression. MRI = magnetic resonance imaging; PT = physical therapist; RT-PCR = reverse transcriptase polymerase chain

reaction.

with further investigation and an emergency secondary care
referral.'%12 At a following ophthalmologist consultation,
a mild bilateral papilledema was detected; a computerized
visual field test reported bilateral scotomata with upper-
quadrantanopia, and the optical coherence tomography scan
was unremarkable.?! Finally, the following day, the magnetic
resonance imaging (MRI) with venography findings allowed
to discard the hypothesis of PTCS, shifting the diagnosis
instead to ITH.'%2>=2% Figures 2 and 3 and Table 2 provide
an in-depth description of the imaging findings that led to the
final diagnosis.

Outcomes

Because of the rapid worsening of the visual symptoms and
the “high-pressure” headache symptoms, both suggestive of
progression of the increase of the ICP, the neurosurgeon
made the decision to perform a lumbar puncture to avoid
major consequences (ie, rapid visual loss). The procedure
partially relieved the headache, normalizing normal CSF
composition by an estimated 10 mL of CSF draw, with a
mild ICP of 235 mmH,0.” Then, in accordance with the
modified Friedman diagnostic criteria, a final diagnosis of
adult IIH was achieved.2® Then, to maintain normal CSF
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Figure 2. Brain magnetic resonance imaging without contrast axial fluid-attenuated inversion recovery (FLAIR) (A), sagittal T1-weighted (B) and coronal
T2-weighted (C) images demonstrate mega cisterna magna (asterisk), an enlargement of the cerebrospinal fluid-filled subarachnoid space in the inferior
and posterior portions of the posterior cranial fossa. B, Sagittal view showing an empty sella (circle).

Table 2. MRI Findings of Idiopathic Intracranial Hypertension?

Without Contrast Dye

With Contrast Dye

Mega cisterna magna with reduced communication toward fourth
ventricle and hypoplasia of cerebellar vermis (so-called Dandy-Walker
variant malformation) (see Fig. 2 asterisk in A-C; see Fig. 3A asterisk)
Asymmetry in lateral ventricles with left side larger

Empty sella (see Fig. 2B circle; Fig. 3 asterisk in A-B)

Bilateral enhancement of prelaminar (intraocular) optic nerve
Bilateral flattening of posterior sclera of optic nerve

Neck and cervical spine were unremarkable

Adjunct of the contrast-dye did not improve imaging findings

4MRI = magnetic resonance imaging.

Figure 3. Brain magnetic resonance imaging T1-weighted images
without contrast on sagittal (A) and coronal (B) plane demonstrate an
empty sella (circle) filled with cerebrospinal fluid with no visualization of
the pituitary gland. However, the pituitary stalk can be visualized (arrow in
B). Sagittal image also shows mega cisterna magna (asterisk in A).

pressure, a permanent lumbo-peritoneal CSF shunting was
surgically inserted (Valvola Integra OSV II Low Flow,
INTEGRA NEUROSCIENCES IMPLANTS S.A., Sophia
Antipolis cedex, France). After surgery the symptoms
completely resolved, and the patient was discharged with
the strong suggestion to reduce her weight by at least 10 kg.
At 6 months follow-up, the patient was still completely pain
free, and BMI has gradually been reduced to 235.

Discussion

The dramatic spread of the COVID-19 pandemic has changed
care priority and stolen the attention of first-line HPs from
other diseases.! As an example, health care systems were
drastically affected by the pandemic, resulting in cancelled or

postponed first-line and continuous health services in which
early intervention is crucial, often resulting in delayed diag-
noses.”’~° However, it is the HP’s responsibility to remain
vigilant for other serious diseases, especially when they present
as overlapping pathologies or when they share similar man-
ifestation. Specifically, delay in diagnosis due to hypervigi-
lance for prodromes of SARS-Cov-2, which might potentially
be shared by more common neurological, cardiovascular, or
gastrointestinal diseases, may lead to severe or fatal conse-
quences.'”>!8 It is well documented that the novel COVID-19
infection is commonly misdiagnosed instead of gastroenteritis,
urinary tract infections, or heat stroke.!'®:!'? Also, neuro-
logical symptoms such impaired consciousness, encephalitis,
and acute cerebrovascular events have been described as
features of COVID-19 infection.39-3% Taking into account
the aforementioned symptoms, clinicians should increase their
vigilance during their differential diagnosis: they should avoid
an excessive focus on epidemiological probability and prevent
superficial symptoms-pattern recognition reasoning (ie, avail-
ability bias).

In our case, the first-line HP was mainly focused on typical
early symptoms of COVID-19 infection (ie, loss of taste or
smell),>3+33-33 Jeading him to an initial proper care choice
(ie, exclude the infection by performing RT-PCR testing).?¢>3”
RT-PCR testing is the more diffuse and cost-effective resource
to screen COVID-19 infection, but its diagnostic accuracy
and the level of sensitivity (ie, false negative) are still
under research. Although an early triage of COVID-19
is a priority for patient safety and is advocated by local
pandemic regulations,*®37 solely relying on testing repetition
based on few early symptoms cannot replace the patient
history and the HP’s clinical reasoning. That is, following
an in-depth history by the physical therapist, the patient
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presented warning symtoms and red flags that drastically
changed the clinical presentation of COVID-19 infection.
The acute onset described as “never complained of before,”
the rapid worsening of symptoms, which were aggravated
by a Valsalva-like maneuver, and the antecedent transient
neurological symptoms such as blurred vision episodes
provided important cues for the hypothesis generation phase
during the physical therapist consultation. Accordingly,
the following physical examination drastically changed the
patient’s prognosis and confirmed the negative RT-PCR
testing.

Headache is commonly encountered in daily practice; even
though usually benign, it can be an important pretender
of more severe pathologies.!’»*® It has been reported that
81% of patients with cervical arterial dissection events may
report headache as a common early symptom. Also, more
than 30% complain of visual disturbances.!> Furthermore,
the early stages of cervical arterial flow limitation may be
also mistaken for other diseases, such as migraine,'’>>? iron
deficiency anemia, or cerebral venous sinus thrombosis.8>”>23
Therefore, first-contact physical therapists should be aware
that headache, neck, and/or oro-facial pain could be poten-
tially of viscero-somatic origin or a challenging manifestation
of more serious pathologies.'* In our case, sound reasoning
allowed the physical therapist to recontextualize early symp-
toms, which were easily attributable to COVID-19 infection,
within a more comprehensive and dispositional frame of rea-
soning, followed by an informed examination, and finally to
an appropriate referral.!1-13-15:22:23 Thus, it is a professional
responsibility to be trained for appropriate reasoning, exam-
ination (including CN examination and review-of-systems),
and referral skills.!1-13-15,22,23

In addition to the common early symptoms of COVID-
19 infection, another challenging aspect of our case were the
pathognomonic signs and symptoms of IIH (ie, uncommon
headache pattern and the cranial nerves disfunctions) that
are shared clinical presentations between IIH and PTCS.
Indeed, both terms have been used for a neurologic syndrome
consisting of elevated ICP, headache, vision loss, and cranial
nerves palsy without mass lesion or underlying infection or
malignancy.?>’ Imaging and the level of CSF opening pressure
allowed a final diagnosis of IIH secondary to rapid weight
gain and a congenital Dandy—Walker malformation. Dandy-
Walker malformation is a rare congenital brain malformation
where the cerebral vermis (the part where the 2 hemispheres
of the cerebellum join) does not fully form, causing an enlarge-
ment with CSF of the fourth ventricle and the posterior
fossa that predispose to ITH.3? Congenital craniovertebral
anomalies are rare conditions but could be encountered in
daily practice: their triage for direct-access physical therapists
is a professional challenge.*’:*! The COVID-19 pandemic had
a detrimental effect on global health care systems, particu-
larly on GPs: because of their primary-line role, they have
been overwhelmed by a wave of contagion. The challenges
to a regular path of care due to the pandemic emergency
highlight the importance of a dynamic teamwork diagnostic
process and the advantages that skilled physical therapists
could provide as a first-contact HP for both the patient and
the health system.!2-20:21,42=44 A ctyally, serious pathology
triage is a priority and requires a systematic approach and
expertise in that field. Therefore, physical therapists must
be schooled and skilled in a wide range of examination
procedures required to screen all potential serious clinical
presentations.
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