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ABSTRACT Objective: To emphasize the increasing frequency of cerebral
sinus venous thrombosis (CSVT) among the causes of pseudotumor cerebri
(PTC) and the necessity of investigating it in patients presenting with pa-
pilledema during the COVID-19 pandemic. Material and Methods: Com-
plete ophthalmological examinations, magnetic resonance imaging (MRI)
and contrast-enhanced magnetic resonance venography (MRV) data of 44
patients diagnosed with PTC in a tertiary neuro-ophthalmology clinic, from
the beginning of the COVID-19 pandemic to the present were recorded. Pa-
tients without documented increases in intracranial pressure by lumbar punc-
ture, patients with abnormalities in cerebrospinal fluid (CSF) biochemistry
and microbiology analysis, and patients with intracranial mass, obstructive
hydrocephalus, or meningitis on MRI were excluded. Results: MRI and
contrast-enhanced MRV imaging were evaluated together in 36 of the 44
patients with COVID-19 positivity. The mean age of the included patients
was 36.9 years (minimum: 9-maximum: 63). Among these 36 patients who
underwent combined imaging, 14 (38.8%) showed findings indicative of
CSVT: 5 had superior sagittal sinus thrombosis, 5 had transverse sinus
thrombosis, 2 had sigmoid sinus thrombosis, 1 had inferior sagittal sinus
thrombosis, and 1 had extensive CSVT. Conclusion: While we had a CSVT
rate of 9.2% which is compatible with previous studies before the pandemic
period; in this retrospective study covering the pandemic period, we de-
tected CSVT in 38.8% of patients with suspected PTC. We think that CSVT
should be investigated in all patients who are considered to have increased
intracranial pressure with combined MRI-MRYV imaging.
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OZET Amag: Psodotiimér serebri (PTS) nedenleri arasinda serebral siniis
ven trombozunun (SSVT) artan sikligina ve COVID-19 pandemisi sirasinda
papilodem ile bagvuran hastalarda bunun aragtirilmasimin gerekliligine dik-
kat cekmek. Gereg ve Yontemler: COVID-19 pandemisinin baslangicindan
itibaren tiglincli basamak bir norooftalmoloji kliniginde PTS tanisi konan
44 hastanin tam oftalmolojik muayeneleri, manyetik rezonans goriintiileme
(MRG) ve kontrastli manyetik rezonans venografi (MRV) verileri kayde-
dildi. Lomber ponksiyon ile intrakraniyal basing artis1 belgelenmeyen, beyin
omurilik sivist biyokimyasi ve mikrobiyolojisi analizlerinde anormallikleri
olan ve MRG’de intrakraniyal kitle, obstriiktif hidrosefali veya menenjit tes-
pit edilen hastalar ¢aliyma dis1 birakildi. Bulgular: COVID-19 pozitifligi
olan 44 hastanin 36’sinda MRG ve kontrastli MRV goriintiilemeleri birlikte
degerlendirildi. Calismaya dahil edilen hastalarin yas ortalamasi 36,9 idi
(minimum: 9-maksimum: 63). Bu 36 hastanin 14’iinde (%38,8) SSVT le-
hine bulgular saptandi: 5 hastada siiperior sagittal siniis trombozu, 5 has-
tada transvers siniis trombozu, 2 hastada sigmoid siniis trombozu, 1 hastada
inferior sagittal siniis trombozu, 1 hastada yaygin serebral siniis ven trom-
bozu tespit edildi. Sonug¢: Pandemi oncesi dénemde yapilan 6nceki ¢alis-
malarla uyumlu olarak SSVT oranimiz %9,2 iken, pandemi donemini
kapsayan bu retrospektif ¢alismada PTS siiphesi olan hastalarda %38,8 ora-
ninda SSVT tespit ettik. Artmis intrakraniyal basing oldugu diisiiniilen tiim
hastalarda kombine MRG-MRYV goriintiileme ile SSVT nin arastiriimasi ge-
rektigini diisiiniiyoruz.
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Pseudotumor cerebri (PTC), also known as id-
iopathic intracranial hypertension (IIH), is defined as
high intracranial pressure and the absence of hydro-
cephalus or intracranial mass lesion to explain this
high pressure.!? The underlying etiopathogenesis is
not fully understood. The population in which PTC is
most common in young or middle-aged women.® It
is characterized by headache and papilledema. Al-
though papilledema is a characteristic finding in PTC
patients, rarely it may present with temporary vision
loss, double vision and 6™ cranial nerve palsy.*’

Cerebral sinus venous thrombosis (CSVT) is a
life-threatening clinical condition that must be con-
sidered among the differential diagnosis of all pa-
tients with PTC.®° It has been seen in previous
studies that the incidence of CSVT in patients diag-
nosed with PTC was 9.4%.!° Combined use of mag-
netic resonance imaging (MRI) and magnetic
resonance venography (MRV) has been recom-
mended in the diagnosis of these patients.

While the whole world is struggling with the se-
vere acute respiratory syndrome-coronavirus-2 coro-
navirus disease-2019 (COVID-19) pandemic, it has
been determined that this virus increases the risk of
thromboembolic events and coagulopathy.!! Here, we
report the incidence of CSVT in PTC cases diagnosed
during the COVID-19 pandemic.

I MATERIAL AND METHODS

This retrospective study was arranged according to
the Declaration of Helsinki and ethics approval was
granted by the Ethics Committee of University of
Health Sciences Ankara Bilkent City Hospital (date:
January 11,2023, no: E1/3196/2023). The study was
carried out by the Ankara Bilkent City Hospital De-
partment of Ophthalmology, Neuro-ophthalmology
Unit and informed consent was obtained from all pa-
tients included in the study. The files and cranial
MRI-MRYV reports of patients diagnosed with PTC
in the period from January 2020, when the COVID-
19 pandemic began, to the present, were retrospec-
tively scanned. Ophthalmological examinations of all
patients were performed by the same clinician who
specializes in neuro-ophthalmology unit. Visual
acuities which were measured using the Snellen chart
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and visual field measurements are routinely per-
formed with the same parameters for all patients dur-
ing diagnosis and subsequent disease progression and
treatment follow-up.

PTC is determined according to the modified
Dandy criteria: 1) Symptoms and signs such as
headache, nausea, vomiting, papilledema that may be
associated with increased intracranial pressure, 2)
Cerebrospinal fluid (CSF) opening pressure greater
than 25 cm H,O with normal CSF composition, 3)
Absence of abnormal neurological findings other
than 6" cranial nerve palsy, 4) Absence of space-oc-
cupying lesions in neuro-radiological imaging. Pa-
tients with CSVT detected on cranial MRI and MRV
imaging were separated from the idiopathic group
and their files were evaluated.*’

Age and gender of all patients included in the
study were recorded. Visual acuities which was mea-
sured using the Snellen chart, anterior segment ex-
amination, fundus examination, whether cranial MRI
and contrast-enhanced MRV were performed in all
patients, and whether there is a finding in favor of
thrombosis in cranial MRI and MRV were noted.

Patients without a documented increase in in-
tracranial pressure by lumbar puncture, patients with
abnormalities in CSF biochemistry and microbiology
analysis, and patients with intracranial mass, ob-
structive hydrocephalus, meningitis on MRI were not
included in the study.

There was no need for an extra element of safety
for the research team and patients other than insur-
ance or hospital rules. The research, in its current
form, did not require insurance, as it did not pose any
risk to patients.

I RESULTS

A total of 44 patients who were diagnosed with PTC
from the beginning of 2020, when the COVID-19
pandemic broke out, to the present, were included in
the study. There was no age or gender discrimination
among the patients included in the study. The mean
age of the included patients was 36.9 years (mini-
mum: 9-max: 63). All the patients whose files were
retrospectively scanned had a history of confirmed
COVID-19 positivity through PCR testing. None of
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the patients were experiencing acute COVID-19 in-
fection. All patients had COVID-19 disease without
hospitalization. They did not specify the medication
they used chronically. All of our patients had blind
spot enlargement and peripheral concentric narrow-
ing, which are classic findings in PTC, in varying de-
grees of visual field testing. Optic disc edema was
bilateral in the fundus examinations of all patients.
MRI and contrast-enhanced MRV imaging were
evaluated together in 36 of these 44 patients, and it
was seen that MRV examination was not requested
in 8 patients. Of the 36 patients who underwent com-
bined imaging, 28 were female and 12 were male.
When imaging results of 36 patients for whom MRV
was requested, we found findings in favor of CSVT
in 14 patients (38.8%). Of these 14 patients, 8 were
female and 6 were male. Upon examination of their
files, the detection of CSVT occurred approximately
4-6 months after their initial COVID-19 infection. Of
these patients, who were found to have thrombosis
based on the data obtained from MRV imaging, 5 had
superior sagittal sinus thrombosis, 5 had transverse
sinus thrombosis, 2 had sigmoid sinus thrombosis, 1
had inferior sagittal sinus thrombosis, and 1 had ex-
tensive cerebral sinus venous thrombosis.

I DISCUSSION

The optic disc swelling, which occurs due to the in-
creased intracranial pressure, described as pa-
pilledema. PTC is a syndrome of increased
intracranial pressure without hydrocephalus or mass
lesion and with normal CSF composition.PTC is
characterized by headache and optic disc edema in
classical. Although optic disc edema is classically
seen in PTC, in some cases edema may be asymmet-
rical in different stages and in rare cases and in sec-
ondary intracranial hypertension that has gone
through atrophy, edema may not be seen.'”

PTC, which is diagnosed after excluding causes
of elevated intracranial pressure, headache, and bi-
lateral optic disc edema, is actually a diagnosis of ex-
clusion. In the diagnosis of PTC, radiological
evaluation is classically made with orbital and cra-
nial MRI, and an increase in the transverse diameter
of the globe, optic nerve thickness and perioptic CSF
range is seen in the axial sections of the orbit. It is
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possible to show the presence of posterior scleral flat-
tening, vertical tortuosity, papillary protrusion and
“empty sella” in sagittal and axial images. However,
MRI may be normal in some cases.’

CSVT is a rare form of venous thromboem-
bolism that may present with acute focal/generalized
neurological symptoms such as headache, seizures,
changes in sensory organs, aphasia and diplopia.®’
The most commonly affected areas are dural sinuses,
superior sagittal sinuses, transverse and sigmoid si-
nuses. Although CSVT is considered a rare entity. It
can cause death and paralysis if its diagnosis is de-
layed. However, patients with subacute/chronic
CSVT may present with clinical manifestations of [H
such as blurred vision, transient vision loss, diplopia
and papilledema. These patients may be misdiag-
nosed as IIH or disc edema due to other etiologies. In
addition, MRI may be normal in up to 30% of these
patients.® Occasionally, there may be asymmetric or
unilateral disc edema, suggesting other causes of
optic neuropathy. There is an obese, blond, middle-
aged, female patient profile that is typical for idio-
pathic PTC. Male gender, absence of obesity, use of
oral contraceptives, deep vein thrombosis, hyperco-
agulant states, lupus anticoagulant, ear, nose and
throat infections, mastoiditis, and history of surgery
in the head and neck region require consideration of
etiological factors that deviate from typical PTC.
Therefore, we emphasize that when intracranial hy-
pertension is detected, it should be considered in pa-
tients other than middle-aged, obese women, where
this disease is typically seen. However, we think that
it should be investigated in all patients, especially in
the patient group specified as typical for PTC, espe-
cially after COVID-19 infection during the pandemic
period.*!!

Cases of IH with CSVT have been reported dur-
ing the pandemic period.'>'* As stated in studies cov-
ering the pandemic period, the condition may mimic
idiopathic IH by appearing acutely during COVID-
19, in the form of CSVT, papillophlebitis or menin-
goencephalitis, therefore a high index of suspicion is
required in these cases.!> In our patient group, pa-
tients known to have had COVID-19 have IH due to
CSVT, which develops as a result of possible coagu-
lation disorder, as a sequela. Since we examined the
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patients referred to us because they developed IH in
our study, we considered it as a sequela.

Determining the etiology of IH is important in
terms of symptoms and treatment. Because in CSVT,
it is necessary to treat coagulation as well as in-
creased pressure. Research and treatment plans
should be made in terms of causes of coagulation dis-
order.'®!” While we had a CSVT rate of 9.2% which
is compatible with previous studies before the pan-
demic period, this rate increased to 38.8% during the
pandemic period, and the history of exposure to coro-
navirus in patients with CSVT at varying times also
supports the effects of COVID-19 on coagulation.'®!?
It has been reported that coagulopathy may be re-
sponsible in cases where elevated CSF pressure was
detected without meningitis or encephalitis in the
lumbar puncture (LP) results performed for CSF
analysis during the pandemic period.?

During the COVID-19 pandemic, tracking cases
of TH, like all chronic diseases, proved challenging.
Nevertheless, diagnosis could be established by ob-
serving papilledema in patients presenting with
headaches and visual field defects. In the study of
Agarwal et al. it was reported that CSVT was de-
tected in 11.4% of patients who were predicted to
have ITH.?! CSVT may be missed in patients who do
not have concomitant MRV while MRI is being per-
formed. We think that in patients who cannot be di-
agnosed correctly, they may continue to be treated as
ITH, and may lead to optic atrophy, paralysis and
death. Therefore, MRV in combination with MRI is
definitely recommended to identify this subgroup of
patients, except for obese patients with classic PTC
profile and risk factors for CSVT.!°

The major limitations of the study were that it
was a retrospective design and the number of patients
was not large enough.

MRI or MRV alone can cause false positive and
false negative results. The main shortcomings of MRI
in the diagnosis of CSVT are flow artifacts and tem-
poral variation of signal return by thrombus. Second,
MRI scans performed early and late in the course of
the disease make false negative results more likely.
Adding MRYV to cranial MRI will increase the accu-
racy of the diagnosis. The combination of MRI and
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MRYV is the preferred diagnostic method for CSVT.
Various neuroimaging methods have been used in the
studies to detect CSVT. Consistent with previous
studies, the use of MRV combined with MRI can be
considered the most accurate and easiest method.?>%*

After COVID-19 was detected in our country
during the pandemic period, all clinically necessary
cases were hospitalized and all tests were performed,
and thrombolytic treatment was given to patients with
a general thromboembolism risk, along with other
treatments. However, patients with a mild course
were not hospitalized due to the high number of cases
in this period. What we want to emphasize is that the
possibility of CSVT increases even in mild cases dur-
ing the pandemic period. Therefore, we think that the
possibility of CSVT should be excluded in all patients
diagnosed with PTC.

I CONCLUSION

Cranial MRI is routinely requested by neurology and
neuro-ophthalmology clinics in all patients suspected
of having increased intracranial pressure. However,
this study emphasizes that CSVT should not be over-
looked with the MRV test and that MRV should be
added to the routine. In conclusion, while we had a
CSVT rate of 9.2% which is compatible with previ-
ous studies before the pandemic period in this retro-
spective study covering the pandemic period, we
detected CSVT in 38.8% of patients with suspected
PTC. Therefore, we think that CSVT should be in-
vestigated in all patients who are considered to have
increased intracranial pressure with combined MRI
and MRV imaging.
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