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Abstract. Background: Despite the difficulties of diagnosing intracranial hypotension (IH), the literature
focusing on specific IH misdiagnoses remains scarce. We report on the case of a pediatric patient with spon-
taneous intracranial hypotension (SIH) caused by thecal sac dilatation due to Marfan syndrome, who was
initially misdiagnosed. Additionally, a systematic literature review was conducted, focusing specifically on
misdiagnoses of TH.

Materials and Methods: The material search for the literature review was performed across PubMed, Sco-
pus, and Web of Science databases. The inclusion criteria were: published within the last ten years, involved hu-
man participants, written in English, and inclusion of case reports or series with a clear diagnostic pathway, in
which, a specified initial misdiagnosis was followed by IH as the final diagnosis. Publications were excluded if
they did not meet these criteria. Due to the nature of the case reports, reporting bias and certainty assessment
were not formally evaluated. Additionally, a single-patient case report was retrospectively analyzed.

Results: A 13-year-old woman presented to the emergency department complaining of a severe postural
headache, nausea, sleepiness, generalized weakness, dizziness, and loss of appetite. An asymptomatic venous
thrombosis and functional headaches were suspected. The patient was transferred to a third-level hospital,
where a magnetic resonance imaging scan of the whole spine revealed thecal sac dilatation. SIH was diag-
nosed, and, after 3 weeks of conservative treatment, the patient was discharged from the hospital with full
recovery. In the systematic review, 24 studies containing 28 patients were included in the final report. The
most frequent initial misdiagnoses were Chiari I malformation (39.29%) and migraine (21.43%). 75% of stud-
ies identified SIH as a cause of IH, 16.67% determined it was iatrogenic, 4.17% — traumatic, and 1 case report
did not include the cause of TH.

Conclusions: While the case report illustrates the difficulties in diagnosing IH, the systematic review dis-
tinguishes initial misdiagnoses of this condition, of which, the most common are migraine and Chiari I mal-
formation.
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Intrakranijinés hipotenzijos klaidingos diagnozés: sisteminé literatiiros
apzvalga ir klinikinio atvejo apraS§ymas

Santrauka. Jvadas: Nors intrakranijiné hipotenzija (IH) yra liga, kurig sudétinga diagnozuoti, literataros,
kurioje rasoma apie specifines IH misdiagnozes, mazoka. Pristatome spontaninés intrakranijinés hipotenzi-
jos (SIH) dél Marfano sindromo sukelto jungiamojo audinio trapumo pediatrinio paciento klinikj atvejj, kurj
vertinant i§ pradziy buvo suformuluota neteisinga diagnozé. Sisteminé literataros, kurioje koncentruotasi j IH
misdiagnozes, apzvalga buvo atlikta.

Metodai: Literaturos ieskota ,,PubMed*, ,,Scopus® ir ,Web of Science® duomeny bazése. Jtraukimo kriteri-
jai buvo $ie: publikuota per paskutinius desimt mety, tyrime dalyvavo Zmonés, parasyta angly kalba, publika-
cijoje aprasomi klinikiniai atvejai ar jy serijos, jose nurodomas aiskus diagnostinis kelias, kuriame isskirta I'H
specifiné misdiagnozé. Publikacijos, neatitikusios jtraukimo kriterijy, buvo atmestos. Kadangi buvo renkama
klinikiniy atvejy aprasymy informacija, publikavimo $aliSkumas ir jrodymy patikimumas nebuvo vertinti. Be
to, vieno paciento klinikiniai duomenys analizuoti retrospektyviai.

Rezultatai: 13 mety pacienté atvyko j priémimo skyriy dél stipraus ortostatinio galvos skausmo, pykini-
mo, mieguistumo, bendro silpnumo, galvos svaigimo ir apetito nebuvimo. Pirminé diagnozé — asimptominé
veny trombozé ir funkcinis galvos skaumas. Pacienté buvo perkelta j trecio lygio ligonine, joje atliktas viso
stuburo magnetinio rezonanso vaizdinis tyrimas parodé duralinio maiso issiplétimg. Diagnozuota SIH ir po
trijy savai¢iy konservatyvaus gydymo pacienté isleista namo be liekamuyjy reiskiniy. | sistemine apzvalga
jtrauktos 24 publikacijos, kuriose buvo aprasyti 28 klinikiniai atvejai. Nustatytos dazniausios IH misdiagno-
zés buvo Chiari I malformacija (39,29 %) ir migrena (21,43 %). Dauguma (75 %) studijy nurodé, kad IH buvo
spontaning, 16,67 % — jatrogeniné, 4,17 % — trauminé, vieno atvejo aprasyme IH prieZzastis nenurodyta.

ISvados: Pristatytas atvejis iliustruoja sunkumus diagnozuojant IH, o sisteminé apzvalga leidzia i$skirti
konkrecias IH misdiagnozes, i§ kuriy Chiari I malformacija ir migrena yra pacios dazniausios.

Raktazodziai: intrakranijiné hipotenzija, Marfano sindromas, sisteminé apzvalga, atvejo aprasymas, misdiag-
noze.

Introduction

Intracranial hypotension (IH) is defined by Cerebrospinal Fluid (CSF) pressure decrease less than 60
mm H,O, with postural headache being the hallmark symptom [1]. Headache attributed to low CSF
pressure is usually accompanied by neck pain, tinnitus, hearing changes, photophobia, and nausea,
and it resolves after normalization of CSF pressure or management of CSF leak. It is diagnosed by
the following diagnostic criteria: low CSF pressure and/or evidence of CSF leakage on imaging, and
headache has developed in temporal relation to these diagnostic findings, or led to its discovery, and
it cannot be better accounted for by another ICHD-3 (International Classification of Headache Dis-
orders) diagnosis [2]. The ICHD-3 distinguishes three types of headache attributed to low CSF pres-
sure: 1) Post-dural puncture headache, which is diagnosed when headache has developed within 5
days of the dural puncture [3]; 2) CSF fistula headache which is diagnosed when a procedure has
been performed, or trauma has occurred, which can cause CSF fistula, and headache has developed
in temporal relation to the procedure or trauma [4]; 3) Headache attributed to Spontaneous Intrac-
ranial Hypotension (SIH) which is diagnosed when there is absence of a procedure or trauma known
to be able to cause CSF leakage, and headache has developed in temporal relation to occurrence of
low CSF pressure or CSF leakage, or has led to its discovery [5]. As of now, the medical community
lacks comprehensive data covering all IH types due to some types being dependent on medical
procedures or traumatic events; therefore, we present the statistics of SIH. It most commonly affects
middle-aged women, whereas the overall incidence of this condition is approximately 5 in 100000
[1]. Although it is not a rare condition, IH, and especially SIH, is frequently misdiagnosed. A cross-
sectional online survey conducted in 2022 found that, on average, patients who experienced SIH
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symptoms had three appointments with their general practitioner before being referred to a spe-
cialist, and just over a half were correctly diagnosed by the first specialist they saw [6]. This means
unnecessary treatments and diagnostic measurements, and, most importantly, delayed treatment,
which can lead to serious complications such as cerebral venous thrombosis or posterior circula-
tion infarction [1]. Despite this issue, the literature focusing on specific IH misdiagnoses remains
scarce, with a lack of systematic literature reviews. There is a reason to discuss the most common
misdiagnoses of IH and present more case reports with interesting diagnostic pathways. Herein, we
report on the case of a 13-year-old patient with SIH caused by thecal sac dilatation due to Marfan
syndrome. This case offers several unique aspects: 1) the young age of the patient; 2) pre-existing
genetic syndrome; 3) conservative treatment plan; and 4) initial misdiagnosis. Additionally, we have
conducted a systematic literature review, which, to the best of our knowledge, is the first of this type
of publication, focusing specifically on misdiagnoses of intracranial hypotension.

Methods

Case report methods

The case report was written following CARE guidelines (see Supplementary File No. 1). An in-
formed consent form was signed by the patient and the patient’s mother.

Systematic review methods

The process of systematic review followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) 2020 guidelines (see Supplementary File No. 2). The review protocol has
not been prepared and registered.

Search strategy

The material search for the literature review was performed across PubMed, Scopus, and Web of
Science databases on 25 November 2025. A 10-year publication date, case reports, full-text, and
English-language filters were applied wherever available. Search strategies were as follows: “in-
tracranial hypotension”[Mesh] OR “intracranial hypotension”[tiab] OR “spontaneous intracranial
hypotension”[tiab] OR “SIH”[tiab] OR “CSF leak”[tiab] OR ‘cerebrospinal fluid leak”[tiab] OR “spinal
CSF leak”[tiab] OR “CSF hypovolemia”[tiab] (PubMed); TITLE-ABS-KEY( “intracranial hypotension”
OR “spontaneous intracranial hypotension” OR “SIH” OR “CSF leak” OR ‘cerebrospinal fluid leak” OR
“spinal CSF leak” OR “CSF hypovolemia”) AND TITLE-ABS-KEY(“case report” OR ‘case reports” OR
“case series”) (Scopus); TOPIC: (“intracranial hypotension” OR “CSF leak” OR “spontaneous intracra-
nial hypotension”) AND (‘case report” OR “case series”) (Web of Science).

Selection criteria

The literature review only included publications that 1) were published within the last ten years; 2)
involved human participants; 3) were written in English; 4) included case reports or case series with a
clear diagnostic pathway, in which a specified initial misdiagnosis was followed by intracranial hypo-
tension as the final diagnosis. Publications were excluded if they did not meet the inclusion criteria.

Data collection and quality assessment

Relevant studies were then imported into the Zotero reference management software. After evalu-
ating titles and abstracts, a human reviewer selected certain publications; no automatic tools were
used. Subsequently, the full texts selected were assessed for inclusion or exclusion in accordance
with predefined criteria in the Zotero reference management software.
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To manually extract data from the publications included in the literature review, a template was
developed in Microsoft Excel. It determined the first author, the year of the publication, the age and
sex of the patients, and the initial misdiagnosis of intracranial hypotension. Missing or unclear in-
formation was recorded as ‘not reported;, and no assumptions were made. One reviewer assessed the
quality of case reports in accordance with the CARE guidelines.

Analysis and synthesis

Due to the heterogeneity of the case reports included in the literature review, narrative synthesis
was implemented in preference to meta-analysis. Possible explanations for heterogeneity were not
explored. Extracted data were systematized by using descriptive statistics. The results are presented
in the form of texts and tables.

Reporting bias and certainty assessment

Case reports are known to be biased, but, due to the nature of this publication type, reporting bias
was not formally evaluated. Certainty assessment was not executed, as no quantitative synthesis was
made. Case reports inherently represent low-level evidence.

Results

Case presentation

A 13-year-old woman presented to the emergency department complaining of a severe headache
(mostly in the frontal area), nausea, sleepiness, generalized weakness, dizziness, and loss of appetite.
While standing or sitting, headache severity was 10 according to the Visual Analogue Scale (VAS),
accompanied with nausea and dizziness. While in a supine position, headache severity decreased
to 3 according to the VAS, and nausea and dizziness also improved. The patient was afebrile, with
no signs of head trauma or infection. She had been diagnosed with Marfan syndrome, has an aortic
aneurysm, atrial septal defect, hypoplastic left heart syndrome, and both eye lenses are implanted
because of aphakia. The patient’s mother and sister had also been diagnosed with Marfan syndrome.
Five years earlier, the patient had been hospitalized due to acute headaches and vomiting. Then, the
head MRI (Magnetic Resonance Imaging) scan showed superior sagittal sinus thrombosis, and 0.3 ml
of low-molecular-weight heparin (LMWH) two times per day was prescribed subcutaneously. The
patient then made a complete recovery.

During physical examination, the patient exhibited several Marfanoid features, including a tall,
thin stature, disproportionately long arms and legs, dolichocephaly, malar hypoplasia, and retrog-
nathia. The patient was underweight with a BMI (Body Mass Index) of 12.87. The neurological ex-
amination showed bilateral foot clonus, a slight reflex asymmetry, and hyperreflexia in the legs.

On the admission day, the head CT (Computer Tomography) scan was unremarkable. The next
day, the head MRI scan showed a small, elongated hemosiderin focus in the left central sulcus re-
gion and an asymmetrically narrow Trolard anastomotic vein adjacent to it (Figure 1). An asymp-
tomatic venous thrombosis and functional headaches were suspected. Urine and blood analyses
showed slightly decreased SPA (52%) and PO, (64.4 mmHg). Due to the risk of possible venous
thrombosis, 0.6 ml of LMWH twice daily was administered subcutaneously. Additionally, 0.5 mg/
kg/h of aminophylline solution and intravenous fluids were administered. After four hospitalization
days, the patient’s condition worsened, and IH was suspected. Because of limited medical examina-
tion possibilities, the patient was transported to a third-level hospital. There, the head MRI scan
was reevaluated by a radiologist: the venous thrombosis diagnosis was rejected; therefore, LMWH
was discontinued. A new diagnosis of spontaneous intracranial hypotension associated with Marfan
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syndrome was formulated. The following treatment was prescribed: strict bed rest, hydration, 1mg/
kg/d of prednisolone for five days, and caffeine. On the ninth hospitalization day, a whole-spine
MRI scan was performed, which revealed thecal sac dilatation (57 x 22 mm) with expansion into
the foraminal openings and Tarlov cysts. Additionally, fluid was present in the pelvis (Figure 2). This
test confirmed the hypothesis for SIH; the treatment was continued, and her condition remained
stable, with no headaches for five days. On the fourteenth hospitalization day, the patient started to
experience headaches again (VAS up to 5 points), lost her appetite, and was lethargic. The dose of
caffeine was increased to the equivalent of six cups of coftee. The symptoms disappeared the next
day, and bed rest was continued. After three weeks of hospitalization, a second head MRI scan was
performed, which showed the same thecal sac dilatation and massive Tarlov cysts. There was no CSF
leakage. After 21 days of conservative treatment, she started walking again without headaches or
dizziness, and was discharged from the hospital on day 22 (Figure 3).

FILT_PHA: 3D Ax SWAN (T2EPY) 512x512 3D Ax SWAN (T2°EP1) +¢ 3D Ax T1 BRAVO MPRAGE
2025-10-17 112126 dGy*cm*em 2025-10-17 1121:26 n 2025-10-17 112126
2025-10-17.11:36:11 2025-10-17 11:36:11 2025-10-17 11:46:12

Figure 1. Brain MRI scan (left to right: Susceptibility-weighted imaging (SWAN), SWAN calcium filter,
SWAN, T1-weighted with contrast media cor): an elongated focus of hemosiderin microdeposition with
microcalcification on SWAN calcium filter in the region of the left central sulcus (A). This finding is not
visualized on other MRI sequences. The Trolard vein is going along and identified with no changes (B). No
imaging features of cytotoxic edema or encephalomalacia are observed in the perifocal cerebral cortex.

2025-11-03 07:11:37 dGy*cm*cm 2025-11-03 07:11:37 2025-11-03 07:11:37
2025-11-03 07:22:36 2025-11-03 07:28:11 2025-11-03 07:47:52

Figure 2. Spine MRI scan (left to right: T2-weighted sag, T2-weighted ax Cube, T2-weighted 3d Fiesta):
dural ectasia with ballooning/widening of the dural sac in Th-L-S regions of the spine, multiple perineural
cysts (Tarlov cysts) in the sacral region with extensions along the nerve roots distally from the sacrum (A).

318



Gertriida Kaubryté, Rita Samaitiené-Alekniené. Misdiagnoses of Intracranial Hypotension: A Systematic Literature Review and Case Report

Timeline of the case report

Day 1
Patient presented to the emergency department where unremarkable head CT
scan was performed.
MRI scan showed hemosiderin focus, the diagnoses of an asymptomatic venous Day 2

thrombosis and functional headaches were proposed. Fraxiparine and
aminophylline solution were administered.

Day 4
Patient’s condition deteriorated, she was transferred to a third-level hospital,

where SIH diagnosis was concluded. Fraxiparine discontinued, and a new
treatment of strict bed rest, hydration, prednisolone, and caffeine was

J J UJUJ UJJ

administered. Day 9
Whole-spine MRI revealed thecal sac dilatation. Her condition remained stable
without any headaches.

Day 14
Patient’s condition deteriorated again, she started to experience headaches, lost
her abpetite. and was lethargic. The dose of caffeine was increased.
Symptoms disappeared, bed rest was continued Day 15
A second head MRI was performed, which showed the same thecal sac dilatation
and massive Tarlov cysts Day 21
She started walking again without headaches or dizziness and was discharged
from the hospital

Day 22

Figure 3. Timeline of the case report

Although the conservative treatment was successful and the patient left the hospital being asymp-
tomatic, there were several adverse events related to the prolonged strict bed regime: obstipation,
a disrupted sleep cycle, mood swings, and skipping school. During the first week, while being able
to stand, the patient experienced leg and back pain, as well as fatigue. During the follow-up two
weeks later, the patient stated she was better and was not experiencing any headaches; she was also
temporarily homeschooling and planning to return to school next week. During a second follow-
up, 3 months after the hospital discharge, the patient denied recurrence of postural headaches and
attended school as usual.

Systematic literature review

A total of 2290 publications were initially identified through database searches. 1119 records were
removed before screening: 1114 duplicates, 2 marked as ineligible by automation tools, 2 errata were
removed for not containing original case data, and 1 record was removed because it only contained
corrections of a previous publication. After screening the titles and abstracts of 1171 publications,
425 records were determined eligible to retrieve. 41 records were failed to retrieve, and 384 full-text
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articles were assessed for eligibility. Of these, 24 records met the criteria and were included in the
final report (Figure 3).

[ Identification of studies via databases and registers
)
Records removed before
c screening:
2 Duplicate records removed
o Records identified from*: (1 1‘,)] 4)
% Databases (3) g Records marked as ineligible
) by automation tools (2)
2 Records removed for other
reasons** (3)
N’
SRR
Records screened (1171) —»| Records excluded (746)
o Reports sought for retrieval (425) |———»| Reports not retrieved (41)
c
‘e
o
5
a A4
Reports assessed for eligibility
(384) ’
Reports excluded:
The initial diagnosis was correct (224)
No intracranial hypotension diagnosis (63)
Unspecified wrong initial diagnosis (19)
— I No clear diagnostic pathway (45)
— A Article not in English (9)
°
'§ Studies included in review (24)
©
=
—

Figure 4. PRISMA 2020 flow diagram.

Note: Marks in use: *Databases include PubMed, Scopus, and Web of Science. **2 errata, and 1 correction

Characteristics of the included studies

The studies included in this case report were published between 2015 and 2025. Out of 28 (one
study contains 5 included cases) case reports, 17 (60.71%) patients were females, and the mean age
of the patients was 40.43 years. Initial misdiagnoses of these reports included neoplasm [7], mi-
graine [8-13], Chiari I malformation [11,14-19], muscle strain [12], occipital neuralgia [12], ten-
sion headaches [12], temporomandibular joint disorder [12], new daily persistent headache [12],
impending transtentorial herniation [13], sinus headache [20], meningitis [21], intracranial hyper-
tension [22,23], posttraumatic headache [24], cervicogenic headache [25], Méniére’s disease [26],
head injury [27], musculoskeletal cervicalgia [28], heartburn [29], viral meningitis [30]. Among
24 studies, 18 (75%) identified SIH as a cause of IH, 4 (16.67%) determined it was iatrogenic, 1
(4.17%) assessed it was traumatic, and 1 case report did not include the cause of intracranial hypo-
tension (Table 1).
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Table 1. Data from the studies included

First i Pul?ll— Rep(.)rt11’1g Rep?rtl?g Initial Cause
author’s cation patient’s patient’s 4o .
misdiagnosis of IH
name year sex age
1 Brayetal 2016  male 58 Neoplasm Spontaneous IH
2 Daripaetal 2022  female 32 Migraine Spontaneous IH
Lee etal. 2018  female 43 Migraine Spontaneous IH
4 i{teatl’ienmaler 2017  female 62 Migraine Spontaneous IH
5 Agrestaet. al 2020  female 32 Migraine, .Chlarl ! Spontaneous IH
malformation
Muscle strain, exercise
induced migraines, occipital
Ruggeri- neuralgia, tension headaches,
6 McKinley et al. 2016 female 28 temporomandibular joint Spontaneous IH
disorder, new daily persistent
headache
7 Inamasu et al. 2015  female 58 Migraine, 1mpendlpg . Spontaneous IH
transtentorial herniation
8 Nisson et al. 2021  female 2 Chiari I malformation Spontaneous IH
9 Chanetal 2021 4females,1 25,26, 57, Chiari I malformation Spontaneous IH
male 29, 41
10 Huls et al. 2022 male 50 Chiari I malformation Spontaneous IH
11 Kingston et al. 2017 male 44 Chiari I malformation Spontaneous IH
12 Mostofi et al. 2016 male 46 Chiari I malformation Spontaneous IH
13 Parketal. 2023  female 51 Chiari I malformation Spontaneous IH
14 Redonetl 2020 male 35 Sinus headache Spontaneous IH
15 Wosaibai et al. 2020 male 8 Meningitis latrogenic (after
lumbar puncture)
Tatrogenic
16 O'Neill et al. 2021  female 47 Intracranial hypertension (after thoracic
laminectomy)
17 Stu:lr amanam 2021 male 50 Intracranial hypertension Spontaneous IH
18 Richard et al. 2016 male 45 Posttraumatic headache Traumatic I[H
19 Primalanietal. 2019 male 49 Cervicogenic headache Spontaneous IH
20 Cahaletal. 2023  female 39 Méniere’s disease Spontaneous IH
21 Federspiel etal. 2020 female 56 Head injury latrogenic (after
thoracotomy)
22 Bueno etal 2025  female 40 Musculoskeletal cervicalgia Iat.r ogenic (after .
epidural anesthesia)
23 Bortolato et al. 2020 male 45 Heartburn Spontaneous IH
24 Qureshi et al. 2018  female 34 Viral meningitis no data

The completeness of the studies included in this report was assessed in accordance with the
CARE guidelines. Part of the reports failed to include the type of their publication type in the title,
some studies did not list the key words, several abstracts were incomplete, and a single report did
not have a complete introduction and discussion. All the publications included de-identified patient
information, primary concerns and symptoms of the patient, clinical findings, diagnostic methods
and diagnosis, and none of them contained a patient’s perspective. Almost all included detailed
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diagnostic assessment and therapeutic intervention sections. One report assessed the limitations
of their publication. Publication bias is likely to occur due to cases being unusual or severe and the
reluctance to address the negative aspects of the case reports, such as initial misdiagnoses. Overall
certainty of evidence is low.

Discussion

Limitations

While the case presented has a unique and detailed SIH diagnostic pathway and shows successful
conservative treatment for this condition, it has several limitations, including single-patient obser-
vation, limited diagnostic measurements, and single-center experience. The presented systematic
literature review was written following the PRISMA guidelines and offers a broad overview of the
existing literature; however, it comes with limitations such as selective reporting, which inherently
represents low-level evidence, heterogeneity of clinical presentation, and underreporting of misdi-
agnoses. Additionally, the review protocol has not been prepared and registered, and the literature
was reviewed by a single person.

Difficult diagnostic pathway of the presented case

Although the presented case had a favorable outcome, it highlights several difficulties when diagnos-
ing SIH. We hypothesize that previous superior sagittal sinus thrombosis, which occurred 5 years
before this hospitalization, was also caused by SIH. Therefore, the accurate diagnosis could have
been delayed for 5 years. Additionally, diagnostic setbacks occurred in the hospitalization of this
case report, too, and an unjustified diagnosis of asymptomatic venous thrombosis and functional
headache was made. The formulation of the first diagnosis was challenging due to the lack of diag-
nostic measurements, the rare condition, and limited information about the patient’s clinical course.
Additionally, this situation can be explained by the anchoring effect, which was introduced in 1974
by Tversky and Kahneman. It describes how the initially presented value can influence the decision-
maker’s bias in favor of that value [31]. The decision to diagnose asymptomatic venous thrombosis
could have been driven by the previous diagnosis of sinus thrombosis, and it may have resulted in
missing the new information, e.g., the postural feature of the headache, which could have led to the
correct diagnosis. Knowing all the obstacles in diagnosing this case, the decision to transfer the pa-
tient to a third-level hospital, where the involvement of a multidisciplinary team (children’s neurolo-
gist, children’s neurosurgeon, and radiologist) ensured more comprehensive care, was reasonable.
Overall, the patient’s treatment in this case was successful with no residual deficits, and therefore this
case report acts as a valuable lesson to medical practitioners while allowing full recovery.

Initial misdiagnoses

Just as the case presented shows, IH is usually misdiagnosed. The literature analysis shows that the
most common misdiagnoses are Chiari I malformation and migraine. According to our literature
review, 60.71% of misdiagnosed patients were females, but it is known that IH affects more female
patients than males. The largest number of initial misdiagnoses occurs in cases with SIH, but our
review suggests that iatrogenic and even traumatic IH are also misdiagnosed. A retrospective clini-
cal study published in 2003 listed misdiagnoses of SIH; these included migraine (33%), meningitis
(18%), psychogenic/malingering (12%), tension headache (6%), subarachnoid hemorrhage (6%),
Chiari malformation (6%), posterior cervical strain (3%), ocular myasthenia gravis (3%), transient
ischemic attack (3%), benign exertional headache (3%), subdural hematoma (3%), cervical radicu-
lopathy (3%) [32]. These findings partially match the results of our systematic literature review:
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we have found a greater misdiagnosis rate of Chiari I malformation (39.29%), similar incidence of
migraine (21.43%) and muscle strain (3.57%) misdiagnoses, lower rate of meningitis (3.57%) and
tension headache (3.57%) inaccurate initial diagnoses. Another report included different initial di-
agnoses such as psychogenic/malingering headache, subarachnoid hemorrhage, ocular myasthenia
gravis, transient ischemic attack, benign exertional headache, subdural hematoma, and cervical ra-
diculopathy [32]. In addition, we report the following misdiagnoses which were not included in this
study: neoplasm (3.57%), occipital neuralgia (3.57%), temporomandibular joint disorder (3.57%),
new daily persistent headache (3.57%), impending transtentorial hernation (3.57%), sinus headache
(3.57%), intracranial hypertension (7.14%), posttraumatic headache (3.57%), cervicogenic headache
(3.57%), Méniere’s disease (3.57%), head injury (3.57%), musculoskeletal cervicalgia (3.57%), and
heartburn (3.57%). The patient in our case report and many others received unnecessary treatment,
diagnostic measures, and received delayed appropriate treatment because of the initial diagnosis be-
ing wrong. Consequently, it is beneficial to discuss several of the presently mentioned misdiagnoses
that have been misdiagnosed more frequently.

Migraine

Migraine is a type of primary headache disorder that has recurring attacks which usually last 4-72
hours, and is accompanied by nausea, vomiting, photophobia, and phonophobia. It is often a life-
long disorder [33]. Migraine is one of the most common headache disorders worldwide, with the
prevalence of 1.1 billion per year (2019 data) [34]. According to the systematic literature review,
migraine is triggered by a physical activity in approximately 23.61% of the cases [35]. Because of
migraine frequency, the fact that it can be triggered by physical activity, and the similar accompany-
ing symptoms, it can be a challenge to differentiate it from IH. Migraine is diagnosed clinically by
diagnostic criteria: A. At least five attacks fulfilling criteria B-D; B. Headache attacks lasting 4-72
hours; C. Headache has at least two of the following characteristics: unilateral location, pulsating
quality, moderate or severe pain intensity, aggravation by or causing avoidance of routine physical
activity; D. During headache, at least one of the following: nausea and/or vomiting, photophobia
and phonophobia; E. Not better accounted for by another ICHD-3 diagnosis [36]. Migraines should
be diagnosed scrupulously, and they should be differentiated from IH when the headaches are trig-
gered by physical activity, or when there are other signs that could indicate the presence of IH.

Benign exertional headache

Another headache disorder that can be triggered by sudden movement is Benign Exertional Head-
ache (BEH). It is a type of headache without known intracranial pathology, which occurs during or
immediately after exercise. Headaches are usually bilateral pulsating, or throbbing, without nau-
sea or vomiting [37]. BEH is diagnosed clinically by diagnostic criteria: A. At least two headache
episodes fulfilling criteria B and C; B. Brought on by and occurring only during or after strenuous
physical exercise; C. Lasting <48 hours; D. Not better accounted for by another ICHD-3 diagnosis
[38]. If the headache appears during effortless exercise or in other circumstances that are not typical
of BEH, an intracranial hypotension diagnosis should be considered.

Sinusitis-induced headache

It is a headache caused by acute/chronic rhinosinusitis and associated with other symptoms and/
or clinical signs of this disorder [39]. The most common additional symptom is nasal obstruction
(85.94%), and the most common nasal sign is inferior turbinate hypertrophy (83.59%) [40]. This
disorder is often hyperdiagnosed, and, although most patients with incorrect sinogenic headache
diagnosis have migraine [41], an intracranial hypotension diagnosis can also be missed. The reason
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of that is that sinusitis-induced headache can be exacerbated by postural changes (e.g., leaning for-
ward) and physical activity, and can cause nausea [41]. Diagnostic criteria for headache attributed to
acute/chronic rhinosinusitis are: A. Any headache fulfilling criterion C; B. Clinical, nasal endoscopic
and/or imaging evidence of acute/chronic rhinosinusitis; C. Evidence of causation demonstrated
by at least two of the following: headache has developed in temporal relation to the onset of rhi-
nosinusitis, headache has significantly worsened/improved or resolved in parallel with worsening/
improvement in or resolution of the sinusitis, headache is exacerbated by pressure applied over the
paranasal sinuses, or in the case of a unilateral rhinosinusitis, headache is localized and ipsilateral
to it; D. Not better accounted for by another ICHD-3 diagnosis [39]. It is important to note that
sinusitis-induced headache is a rare form of headache, and it is often hyperdiagnosed because of its
similarity to migraine, intracranial hypotension, or other types of headaches.

Chiari I malformation

Chiari I malformation (CM1) is a central nervous system structural abnormality characterized by cau-
dal displacement of the cerebellar tonsils exceeding 5 millimetres below the foramen magnum [42]. In-
tracranial hypotension could lead to sagging of intracerebral structures, which usually looks like CM1.
Both conditions can cause chronic headaches, but postural headache is not characteristic of CM1. It
can cause neck/occipital area headaches, usually as nonprogressive, brief attacks of ‘cough headaches.
Although IH can also cause ‘cough headaches, they are usually progressive and could be associated
with an underlying daily headache. To distinguish those conditions, medical practitioners should pay
attention to the clinical headache presentation and perform a head and a full spine MRI [43].

Aseptic meningitis

“Aseptic meningitis is an inflammatory condition of the meninges characterized by cerebrospinal
fluid pleocytosis and negative bacterial cultures”, cf. source [44]. The cause of this syndrome could
be infectious, for example, mycobacteria, fungi, spirochetes, parameningeal infections, and viruses,
or noninfectious, for example, medications, malignancies, and connective tissue disorders. The di-
agnostic difficulties occur because of overlapping clinical features such as headache, neck stiffness,
photophobia, and nausea. Additionally, aseptic meningitis and IH have similar CSF analysis: both
can have a normal opening pressure, normal glucose concentration, normal or mildly elevated pro-
tein levels, and lymphocytic pleocytosis [44]. If a patient presents with fever and meningeal signs,
has an elevated opening pressure, and predominance of neutrophils, meningitis should be consid-
ered. Aseptic meningitis is diagnosed with clinical assessment, lumbar puncture, and CSF analysis,
and microbiological and laboratory investigations for potential etiologies [44].

Spinal CSF-venous fistulas

Although the presented case was not related to a CSF-venous fistula (CSFVF), this entity deserves
consideration because CSFVFs have been increasingly recognized as a cause of SIH, and, unlike oth-
er types of CSF leak, it can be difficult to diagnose due to subtle imaging signs [45,46]. CSF-venous
fistulas are aberrant connections formed between the spinal subarachnoid space and an adjacent
spinal epidural vein. This pathology is more probable for women with the lower thoracic spine at the
thoracolumbar junction. Additionally, it is observed with a spinal meningeal diverticulum (indicat-
ing an underlying dural weakness) and with soft-tissue venous or venolymphatic malformations, for
example, in Klippel-Trenaunay syndrome [47]. Although the exact mechanism of CSFVFs forma-
tion has not yet been fully understood, it is hypothesized that rupture of arachnoid granulations,
which occur along the nerve roots of the thoracic spine, may be a triggering event. This abnormal
connection results in IH due to the unilateral CSF flow into the venous system [46]. Diagnosing
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CSFVFs can be challenging. According to case series reports, the average number of neuroimaging
studies per patient until identification of a fistula is 6,7 [47]. The Multidisciplinary consensus guide-
line for the diagnosis and management of SIH states that, in patients with a high clinical suspicion of
SIH but normal brain and spine MRI, CSFVF is the most likely cause. In these cases, recommended
myolographic techniques are decubitus CT myelography (CTM), or lateral decubitus digital sub-
traction myelography (DSM) [48]. Performing imaging in the decubitus position maximizes the
amount of contrast near the fistulas and increases the diagnostic yield from 19% to 70% [45]. Despite
the diagnostic challenges, CSFVFs recognition as an important cause of SIH is increasing rapidly,
and it should be included in the evaluation of the underlying cause of SIH, especially in patients with
normal neuroimaging findings.

Surgical management and follow-up strategy

Even though the presented patient had successful conservative treatment, there is often a need for
surgical management of a CSF leak. Surgery should be offered to patients who remain symptomatic
after conservative treatment and/or non-targeted epidural blood, and in whom the causative lesion
has been identified on CTM or DSM. The treatment tactic should be decided by a multidisciplinary
team in coordination with the patient [48]. The chosen surgical method depends on the type of CSF
leak and may include direct suture repair, direct repair and wrapping, patch only, sealant only, and
direct ligation or clipping for CSFVFs [49]. After the surgical treatment, all patients should be fol-
lowed up early, within 24-48 hours after the intervention, intermediate within 3-6 weeks after the
surgery, and late, within 3-6 months after the treatment. A physician should address the severity of
headache and other symptoms, the onset time of these symptoms, the duration of time the patient is
able to spend upright, and the cumulative hours of standing per day. Only when there is a relapse or
no improvement, additional imaging may be required [48].

Conclusion

The case report illustrated that diagnostic error still occurs in IH cases, and the medical practition-
ers should draw attention to the hallmark symptom of this condition — notably, postural headache.
The systematic literature review distinguished a variety of possible initial misdiagnoses with Chiari I
malformation and migraine being the most common ones. Such complex cases should be managed
by a multidisciplinary team, including a neurologist, a neurosurgeon, and a radiologist, to provide
the best quality of care.
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