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Abstract
Neurological symptoms affect greater than one third of adult COVID-19 patients. Elevated Intracranial Pressure (ICP) findings have been noted increasingly in 
COVID-19 patients and associated with higher mortality amongst COVID-19 ICU patients. Yet, there is a dearth of literature discussing these disease processes 
and relevant detection and therapy. In this retrospective case series, six adult neurology patients who had both received a diagnosis of Idiopathic Intracranial 
Hypertension (IIH) and have had COVID-19 were interviewed using a standardized questionnaire that surveyed data regarding symptom types and length and 
treatment modalities. Three had an IIH diagnosis before contracting COVID-19, and three had findings of IIH only after contracting COVID-19. All patients who 
had an IIH diagnosis prior to contracting COVID-19 experienced vision changes or loss; no patients who had IIH only after COVID-19 reported symptomatic 
vision changes or loss. Patients with the preexisting IIH diagnosis more commonly experienced headache. All six patients had improvement of symptoms with 
treatment and over time.

Patients with IIH may be at increased risk for higher severity of COVID-19 neurological morbidity, specifically visual changes and loss. Detection of papilledema 
in patients at risk for elevated ICP who contract COVID-19 may be an important step in detection of new IIH diagnosis and early treatment. Acetazolamide and 
therapeutic lumbar puncture may present as useful tools to address ICP exacerbation in IIH and COVID-19 patients. Further study of COVID-19 and IIH therapy 
strategies is important for preventing vision loss and serious neurological damage.
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Introduction
Although primarily a pulmonary disease, Coronavirus disease 

2019 (COVID-19) caused by the SARS-CoV-2 virus is a systemic 
illness and evidence has demonstrated its involvement with the 
Central Nervous System (CNS). Neurologic involvement is linked 
to poor health outcomes such as ICU admission, mortality, and 
increased risk of disability among survivors, hence the importance of 
this research [1,2]. Regardless of severity, COVID-19 has the potential 
to present a multitude of neurologic signs and symptoms through its 
infection. Neurological manifestations of the virus can range from 
headache, dizziness, and anosmia to more critical cases involving 

musculoskeletal injury, encephalopathy, and cerebrovascular 
stroke [3]. While several COVID-19 patients may experience mild 
neurological symptoms, a small percentage of individuals can develop 
severe neurological disorders [4]. As growing literature illustrates 
COVID-19 as both a pulmonary and a vascular disease, neurological 
sequelae are frequently noticed but the complete pathophysiological 
mechanism behind neurological symptoms is not fully understood.

Headache is one of the most frequent neurological symptoms 
associated with COVID-19 infection. In a recent study, reports of 
headaches in patients with COVID-19 have been deemed as severe 
and persistent, as well as associated with elevated intracranial 
hypertension in a significant proportion of cases in the absence of 
meningitis or cerebrovascular disease [5]. These findings have been 
noted increasingly in COVID-19 patients and have been associated 
with higher mortality amongst COVID-19 ICU patients [6]. Yet, 
there is a dearth of literature explaining these disease processes and 
providing providers with standardized clinical recommendations for 
detection and therapy.

As the pandemic spread, the impact of COVID-19 on brain 
health became progressively pertinent. A large health network in 
the United States observed neurological manifestations in 82.3% 
of hospitalizations and outpatient care [7]. The true incidence of 
neurological manifestations, elevated ICP in particular, must be 
understood to characterize a unified pathophysiological methodology 
for effective treatment of symptoms affecting the CNS. Through 
a standardized case series, our study aims to better characterize 
COVID-19 and elevated ICP findings in patients, report treatment 
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modalities and their outcomes, and discuss potential therapies and 
areas for further inquiry.

Methods
In this retrospective case series, adult neurology patients who 

had both received a diagnosis of idiopathic intracranial Hypertension 
(IIH) and have had COVID-19 were interviewed using a standardized 
questionnaire that surveyed data regarding symptom types, and 
length, and treatment modalities. Qualitative analysis and review of 
patients clinical and laboratory data was evaluated.

Results
Amongst eight patients interviewed, six successfully completed 

surveying and met all study criteria. The cohort comprises of five 
females and one male and BMIs ranging from 35 to 51. The most 
common elevated ICP symptoms included headache, vision changes 
or loss, tinnitus, dizziness, nausea, and auditory changes. Four had an 
IIH diagnosis before contracting COVID-19, and two had findings of 
IIH only after contracting COVID-19. Three out of the four patients 
diagnosed with IIH pre-COVID-19 patients experienced vision 
changes or vision loss; while none of the IIH post-COVID-19 cohort 
reported any visual abnormalities. Three out of four IIH pre-COVID 
infection patients also experienced headaches. All three patients who 
received Lumbar Punctures as a therapeutic intervention reported 
improvement in clinical symptoms. All six patients had improvement 
of symptoms over time regardless of intervention.

Discussion
This case series characterized the neurological symptoms 

experienced by multiple patients due to COVID-19 infection. 
Furthermore, more severe neurological morbidity was noted in 
patients with pre-existing IIH diagnoses. Therapies aimed at relieving 
ICP did lead to relief of IIH symptoms.

COVID-19 and Neurological Morbidity
Neurological morbidity is an increasingly common aspect of 

the COVID-19 disease experience; a 2020 study with a large cohort 
of hospitalized COVID-19 patients found over 57% displaying 
neurological symptoms [8]. They reported diverse symptoms including 
myalgias, dizziness, headaches, and changes in consciousness [8]. 
A large international survey conducted by the European Academy 
of Neurology [9] reported similar findings and included report of 
more serious manifestations such as acute cerebrovascular disorder 
and encephalopathy as well. The neurological symptoms experienced 
by patients during and after contracting COVID-19 within our case 
series included headaches, papilledema, vision changes, and auditory 
changes (Table 1). Headaches were the most reported symptom, which 
has been similarly found across other studies reporting neurological 
symptomology in COVID-19 [9-11].

Neurological morbidity within COVID-19 infection has been 
accounted for through several pathophysiological explanations. 
Firstly, the COVID-19 virus has been discovered to have potential 
capabilities to direct inoculate the central and peripheral nervous 
systems [12]. Central nervous system inoculation has been supposed 
via ACE2, a receptor found throughout the brain [12]. In fact, ACE2 
receptor expression has also been shown in oral mucosa, specifically 
the tongue epithelia [13]. Thus, along with nasal inflammation 
impacting olfactory nerves, direct inoculation of these mucosal 
surfaces via ACE2 have served as another possible explanation for 
anosmia and ageusia symptoms [12]. However, there are many studies 
that report and not report COVID-19 RNA findings in the CSF, 

leading to a lack of a solid consensus amongst the literature regarding 
the strength of direct neuro invasion explanation [13]. Second, 
immune response dysregulation has also been given responsibility 
for neurological symptoms. Cytokine storm and even direct invasion 
of immune cells have been postulated to produce upstream effects 
leading to vascular and muscular damage as well as occasional reports 
of autoimmune neuropathies [12]. Lastly, neurological morbidity may 
be due to cerebrovascular damage. COVID-19 associated vasculitis 
has been attributed to the afore mentioned immune dysregulation 
as well as direct endothelial disruption and subsequently associated 
coagulopathies [12,14].

Furthermore, comorbidities may lead to greater risk for 
neurological morbidity in COVID-19 infection. In a large 2020 
retrospective review [8] of over 800 hospitalized COVID-19 
patients, researchers found diabetes, heart disease, hyperlipidemia, 
hypertension, and obesity to all is associated with severe infection; 
obesity was even found to be an independent predictor of severe 
disease. Romero-Sanchez et al. [8] discuss these findings in the setting 
of obesity and metabolic disease promoting immune dysregulation. 
Within our case series, all six patients had Body Mass Indexes (BMIs) 
of greater than 35. Further examination of patients with both higher 
BMIs and profound COVID-19 presentation to assess for ICP findings 
and potential undiagnosed IIH may add to our understanding of 
obesity’s strong association with severe disease.

There is a dearth of literature describing IIH and its role as a 
condition that promotes severe COVID-19 disease presentation and 
neurological morbidity. This case series is the first to showcase and 
discuss patients specifically with prior IIH displaying neurological 
morbidity during COVID-19 infection, some of which warranted 
therapeutic interventions to relieve symptoms (Table 1). There are 
however several reports in the literature highlighting secondary IIH 
in the setting of COVID-19 infection [15-18]. Our case series also 
contributes to these novel reports of IIH diagnoses after COVID-19 
infection. Comparing patients with prior IIH diagnoses to patients 
with secondary IIH in the setting of COVID-19 within our case 
series shows that both groups had instances of severe neurological 
presentation requiring invasive treatment (Table 1). This warrants 
specific attention to both patients with current IIH illness and patients 
with possible high disposition to getting IIH during COVID-19 
illness. Further study with larger cohorts is needed to examine for 
potential differences in the presentations and needs of patients with 
prior versus secondary IIH.

Detection
As summarized above, ICP experienced by patients due to their 

primary IIH diagnosis or found after their COVID-19 infection 
most manifested as headaches, vision changes, dizziness, nausea, 
and auditory changes (Table 1). These findings are in line with ICP’s 
impacts, which most commonly are characterized by the triad of 
worsening headaches, papilledema, and vomiting [19]. Detection of 
worsening neurological morbidity is important because it has been 
correlated with worsening morbidity and mortality in COVID-19 
patients [20]. And, increased ICP specifically may be an important 
marker. Gultekin and Guven [21] found that detection of ICP severity 
via Optic Nerve Sheath Diameter (ONSD) on ultrasonography 
predicted in-hospital mortality amongst COVID-19 patients. In 
other neurologically impacting conditions, such as penetrating brain 
injuries, ICP monitoring has also been associated with decreased 
mortality [22]. Because COVID-19 infection has been seen to afflict 
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neurological morbidity, awareness of and attention to ICP findings 
and severity in patients may be an important step in preventing 
worsening disease and mortality.

The gold standard for ICP monitoring involves intraventricular 
catheters. However, more noninvasive methods have been found 
to also show promising efficacy and utility; these include use of 
computed tomography imaging, electroencephalography power 
spectrum analysis, ONSD ultrasonography, and optic disc evaluation 
via ophthalmologic examination among others [23]. Namely, ONSD 
via ultrasonography has been documented to be effective for ICP 
detection at the bedside [21,23]. And, as mentioned, this technique 
has already been effectively utilized for ICP detection in COVID-19 
patients [11]. Within our case series, two patients were found to have 
ICP after findings of papilledema (Table 1). Optic disc evaluation 
is routinely used to assess for possible ICP since papilledema is 
a common ICP findings, and the ophthalmologic examination 
is relatively effective and noninvasive. However, papilledema is 
often noted to not be found in acute ICP elevations and not always 
be present despite increased ICP [23,24]. While awareness and 
detection of papilledema findings still serves as a useful screening 
tool for ICP detection especially in COVID-19 patients, use of ONSD 
monitoring for cases of more severe neurological presentations may 
aid in preventing serious morbidity and mortality. Further study 
and description of papilledema and ophthalmologic findings and 
detection methodologies in COVID-19 patients is needed.

Along with papilledema findings warranting further workup, such 
as optic disc evaluation or ONSD monitoring, severe headache and 
changes to vision may warrant assessment of ICP findings and potential 
IIH screening in patients with new or recent COVID-19 infection. 
Within our case series, headache was another very commonly reported 
symptom of COVID-19 and IIH (Table 1); and as discussed, headache 
is also the most common symptom found in COVID-19 patients 
experiencing neurological symptoms [8,19,20]. In their case report of 

secondary IIH in the setting of COVID-19, Sardar et al. [25] discuss 
setting a low threshold for IIH screening for COVID-19 patients with 
headache and vision abnormalities as important and valid because 
of COVID-19’s ability to cause hyperimmune and hypercoagulable 
states. Our case series’ findings further support this as not all patients 
had papilledema findings (Table 1). Moreover, during COVID-19 
infection patients with comorbidities, such as obesity and metabolic 
disease, should be screened for IIH when severe headache symptoms 
are present without requiring papilledema findings to warrant workup 
and therapeutics.

Therapeutics
All study patients with prior IIH diagnoses had Lumbar 

Punctures (LP) as an intervention modality, and the majority was also 
taking acetazolamide for their diagnoses (Table 1). Acetazolamide 
is the first-line medical therapy and the mainstay of treatment for 
most IIH patients [26]. Weight management is also effective and a 
noninvasive component of IIH treatment regimens. On the other 
hand, LPs are also utilized to reduce elevated ICP; a single LP has 
been seen to significantly resolve a patient’s IIH symptoms [26]. 
Cerebrospinal Fluid (CSF) diversion surgery via the placement of a 
Ventriculoperitoneal Shunt (VPS) is an invasive but more definitive 
treatment choice utilized in more serious cases IIH. Hamann et al. 
[27] point out that CSF shunts do have a high complication rate due 
to mainly infections or mechanical obstruction. These shunts are also 
negatively impacted by increased abdominal pressure often found in 
people with higher BMIs [27]. Nevertheless, direct reduction of ICP 
through techniques such as CSF shunts and lumbar punctures are 
important and effective at preventing blindness in patients with severe 
papilledema and elevated ICPs.

The patients in this case series report varying intervention 
modalities-from conservative management to LPs and optic 
nerve fenestration-in order to reduce ICPs and prevent worsening 
neurological morbidity, namely vision loss (Table 1). While all 

Table 1: Patients’ reported IIH and COVID-19 experiences and symptoms.

Cohort Pt IIH Sx at Dx IIH  
Interventions

Resolution of  
IIH 

IIH Sx during  
COVID-19 Additional Relevant Comments

IIH Dx 
before 

COVID-19

1

Headache, 
Neck and Back pain, 

Transient Visual 
Obscurations

LP, 
Acetazolamide Yes

Diminished  
Peripheral  

Vision

Required VP Shunt  
and Left Optic  

Nerve Fenestration  
due to elevated eye  

pressures

2

Headache, 
Nausea, 

Dizziness, 
Blurred Vision, 
Double Vision

LP, 
Acetazolamide Yes Headache

Also experienced  
cough, 

chest pain, 
and shortness of  

breath

3 Vision Loss, 
Pulsatile Tinnitus Acetazolamide Yes None reported N/a

4

Asymptomatic, 
(however: during  

pregnancy she  
developed  

Headaches and  
Tinnitus)

LP

Headache  
resolved,  

Tinnitus still  
occurs  

intermittently

Headaches

Notes headaches  
became  

unbearable;  
received Tylenol,  

Motrin, and fluids,  
and sx resolved  
after 48 hours

COVID-19 before  
IIH dx

5 None reported None Yes None reported N/a

6 Papilledema Topiramate Yes

Papilledema, 
Auditory  

whooshing  
sensation

Required confirmatory MRI 
and spinal tap after noticing of 

papilledema
IIH: Idiopathic Intracranial Hypertension; pt: Patient; sx: Symptoms; dx: Diagnosis; LP: Lumbar Puncture; VP: Ventriculoperitoneal; MRI: Magnetic Resonance 
Imaging 
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effective, treatment modality differed on a case-by-case basis and 
severity of symptomology. Instead of acetazolamide, one of the 
included patients utilized topiramate, an often second-line IIH medical 
therapy (Table 1) [26,28]. Acetazolamide is a carbonic anhydrase 
inhibitor medication that alleviates elevated ICP by reducing choroid 
plexus’ CSF production; topiramate works by enhancing GABA-
channel activity that in-turn reduces the activation of carbonic 
anhydrase enzymes [26]. Increasing literature describes topiramate as 
comparably effective to acetazolamide and even effective at assisting 
with weight loss, which is important in IIH management [28,29]. 
Different from acetazolamide, topiramate is more optimal for patients 
with comorbid migraine disorders and recommended against in those 
with severe depression [29]. Further research comparing topiramate 
and acetazolamide for IIH management as well as larger-cohort 
studies observing each medication’s efficacy for different IIH symptom 
profiles is needed. Furthermore, another patient reported use of optic 
nerve fenestration (Table 1). Optic nerve sheath fenestration is an 
effective method at reducing pressure on the optic nerves in severe 
cases of elevated ICP; this modality is most often utilized when there 
is specifically concern for unilateral vision loss.

Worsening neurological morbidity and vision loss are serious 
concerns in cases of elevated ICP. With increased risk of more severe 
symptomology in IIH patients after COVID-19 and reports of new 
IIH diagnoses after COVID-19 infection, more review and study of 
diverse treatment modalities and respective symptom profiles would 
be valuable for clinicians making therapeutic recommendations.

Disclosure Statements
The study protocol was reviewed and given approval by the St. 

Elizabeth’s Medical Center IRB office on January 17th, 2023. 

Funding
This study is funded by the Department of Neurology at St. 

Elizabeth’s Medical Center. All data was obtained directly from 
participants or their respective medical records.

References
1.	 Anand P, Zhou L, Bhadelia N, Hamer DH, Greer DM, Cervantes-Arslanian AM. 

Neurologic Findings among Inpatients with COVID-19 at a Safety-net US Hospital. 
Neurol Clin Pract. 2021;11(2):e83-91.

2.	 Woo MS, Malsy J, Pöttgen J, Zai SS, Ufer F, Hadjilaou A, et al. Frequent neurocognitive 
deficits after recovery from mild COVID-19. Brain Commun. 2020;2(2):fcaa205.

3.	 Rajabi MT, Rafizadeh SM, Aghajani AH, Pirzadeh M. Idiopathic intracranial 
hypertension as a neurological manifestation of COVID-19: A case report. J Fr 
Ophtalmol. 2022;45(7):e303-5.

4.	 Majolo F, Silva GL da, Vieira L, Anli C, Timmers LFSM, Laufer S, et al. 
Neuropsychiatric Disorders and COVID-19: What We Know So Far. Pharmaceuticals 
(Basel). 2021;14(9):933.

5.	 Silva MTT, Lima MA, Torezani G, Soares CN, Dantas C, Brandão CO, et al. Isolated 
intracranial hypertension associated with COVID-19. Cephalalgia. 2020;40(13):1452-
8.

6.	 Ahmad SJ, Feigen CM, Vazquez JP, Kobets AJ, Altschul DJ. Neurological Sequelae of 
COVID-19. J Integr Neurosci. 2022;21(3):77.

7.	 Liotta EM, Batra A, Clark JR, Shlobin NA, Hoffman SC, Orban ZS, et al. Frequent 
neurologic manifestations and encephalopathy‐associated morbidity in Covid‐19 
patients. Ann Clin Transl Neurol. 2020;7(11):2221-30.

8.	 Romero-Sánchez CM, Díaz-Maroto I, Fernández-Díaz E, Sánchez-Larsen A, Layos-
Romero A, García-García J, et al. Neurologic manifestations in hospitalized patients 
with COVID-19. Neurology. 2020;95(8):e1060-70.

9.	 Moro E, Priori A, Beghi E, Helbok R, Campiglio L, Bassetti CL, et al. The international 
European Academy of Neurology survey on neurological symptoms in patients with 
COVID-19 infection. Eur J Neurol. 2020;27(9):1727-37.

10.	 Chen X, Laurent S, Onur OA, Kleineberg NN, Fink GR, Schweitzer F, et al. A 
systematic review of neurological symptoms and complications of COVID-19. J 
Neurol. 2021;268(2):392-402.

11.	 Altunisik E, Sayiner HS, Aksoz S, Cil E, Ozgenc G. Neurological symptoms in 
COVID-19 patients. Bratisl Lek Listy. 2021:122(1):39-44.

12.	 Jasti M, Nalleballe K, Dandu V, Onteddu S. A review of pathophysiology and 
neuropsychiatric manifestations of COVID-19. J Neurol. 2021;268(6):2007-12.

13.	 Xu H, Zhong L, Deng J, Peng J, Dan H, Zeng X, et al. High expression of ACE2 receptor 
of 2019-nCoV on the epithelial cells of oral mucosa. Int J Oral Sci. 2020;12(1):1-5.

14.	 Conway EM, Mackman N, Warren RQ, Wolberg AS, Mosnier LO, Campbell RA, 
et al. Understanding COVID-19-associated coagulopathy. Nat Rev Immunol. 
2022;22(10):639-49.

15.	 Sardar S, Safan A, Okar L, Sadik N, Adeli G. The diagnostic dilemma of bilateral optic 
neuritis and idiopathic intracranial hypertension coexistence in a patient with recent 
COVID-19 infection. Clinical Case Rep. 2021;9(6):e04347.

16.	 Rajabi MT, Rafizadeh SM, Aghajani AH, Pirzadeh M. Idiopathic intracranial 
hypertension as a neurological manifestation of COVID-19: A case report. J Fr 
Ophtalmol. 2022;45(7):e303-5.

17.	 Talebian A, Soltani B, Aghadoost D, Azadbakht J, Rezaee A, Abbasy Z. Association 
Between Novel Coronavirus Disease 2019 (COVID-19) and Idiopathic Intracranial 
Hypertension. Arch Pediatr Infect Dis. 2022;10(Suppl):e115171.

18.	 Silva MTT, Lima MA, Torezani G, Soares CN, Dantas C, Brandão CO, et al. Isolated 
intracranial hypertension associated with COVID-19. Cephalalgia. 2020;40(13):1452-
8.

19.	 Dunn LT. Raised intracranial pressure. J Neurol Neurosurg Psychiatry. 2002;73(suppl 
1):i23-7.

20.	 Dimitriadis K, Meis J, Neugebauer H, Barlinn K, Neumann B, Gahn G, et al. 
Neurologic manifestations of COVID-19 in critically ill patients: results of the 
prospective multicenter registry PANDEMIC. Critical Care. 2022;26(1):217.

21.	 Gültekin H, Güven M. Optic Nerve Sheath Diameter, Intensive Care Unit admission 
& COVID-19-Related-In-hospital Mortality. QJM. 2022;116(2):107-13.

22.	 Mansour A, Rowell S, Powla PP, Horowitz P, Goldenberg FD, Lazaridis C. 
Comparative Effectiveness of Intracranial Pressure Monitoring vs No Monitoring in 
Severe Penetrating Brain Injury Management. JAMA Netw Open. 2023;6(3):e231077.

23.	 Kristiansson H, Nissborg E, Bartek JJ, Andresen M, Reinstrup P, Romner B. 
Measuring Elevated Intracranial Pressure through Noninvasive Methods: A Review 
of the Literature. J Neurosurg Anesthesiol. 2013;25(4):372-85.

24.	 Steffen H, Eifert B, Aschoff A, Kolling GH, Völcker HE. The diagnostic value of 
optic disc evaluation in acute elevated intracranial pressure. Ophthalmology. 
1996;103(8):1229-32.

25.	 Taga A, Lauria G. COVID‐19 and the peripheral nervous system. A 2‐year review 
from the pandemic to the vaccine era. J Peripher Nerv Syst. 2022;27(1):4-30.

26.	 Mollan SP, Ali F, Hassan-Smith G, Botfield H, Friedman DI, Sinclair AJ. Evolving 
evidence in adult idiopathic intracranial hypertension: pathophysiology and 
management. J Neurol Neurosurg Psychiatry. 2016;87(9):982-92.

27.	 Sunderland GJ, Jenkinson MD, Conroy EJ, Gamble C, Mallucci CL. Neurosurgical 
CSF Diversion in Idiopathic Intracranial Hypertension: A Narrative Review. Life 
(Basel). 2021;11(5):393.

28.	 Goyal A, Zarroli K. Should topiramate be initial therapy in the management of 
idiopathic intracranial hypertension? A literature review. Medicine (Baltimore). 
2023;102(42):e35545. 

29.	 Millichap JG. Topiramate Compared to Acetazolamide in Treatment of Idiopathic 
Intracranial Hypertension. Pediatr Neurol Briefs. 2007;21(11):84.


	Title
	Abstract
	Abbreviations and Acronyms
	Introduction
	Methods
	Results
	Discussion
	Disclosure Statements
	Funding
	References
	Table 1

