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Abstract
Purpose of Review
This review focuses on the challenges of diagnosing and treating spontaneous intracranial
hypotension (SIH), a condition caused by spinal CSF leakage. It emphasizes the need for
increased awareness and advocates for early and thoughtful use of empirical epidural blood
patches (EBPs) in suspected cases.

Recent Findings
SIH diagnosis is hindered by variable symptoms and inconsistent imaging results, including
normal brain MRI and unreliable spinal opening pressures. It is crucial to consider SIH in
differential diagnoses, especially in patients with connective tissue disorders. Early EBP in-
tervention is shown to improve outcomes.

Summary
SIH remains underdiagnosed and undertreated, requiring heightened awareness and un-
derstanding. This review promotes proactive EBP use in managing suspected SIH and calls for
continued research to advance diagnostic and treatment methods, emphasizing the need for
innovative imaging techniques for accurate diagnosis and timely intervention.

Introduction
Spontaneous intracranial hypotension (SIH) is a neurologic disorder caused by noniatrogenic
leakage of CSF through a spinal dural defect, rupturedmeningeal diverticulum, or CSF-venous
fistula (CVF). SIH profoundly degrades health-related quality of life and severely affects ability
to maintain partner relationships.1,2 One report noted that SF-36 quality-of-life scores were
lower than those reported for patients with multiple sclerosis, measures of spiritual well-being
were worse than those reported among patients with cancer or AIDS, and nearly a quarter of
patients with SIH symptoms described having wished they were dead.2 This is a true crisis in
the life of those afflicted. In addition, patients with chronic SIH are at risk of long-term
complications including cerebral venous sinus thrombosis, superficial siderosis, and bibrachial
amyotrophy.3-5 Prompt diagnosis and treatment dramatically improves the quality of life and
health outcomes of these patients.
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Recognition and diagnosis of SIH remain challenging be-
cause of both imaging and clinical factors. At least 19% of
patients with SIH have normal-appearing brain MRI, and
brain MRI changes in chronic SIH may disappear over time,
despite persistence of the leak.6,7 Low opening pressure
(OP) is diagnostically unreliable because most of the pa-
tients with SIH have OP that is within the normal range.8,9

Even if suspected, localizing spinal CSF leaks and CVF re-
quire sophisticated imaging techniques that are not widely
available.10

Epidural blood patches (EBPs) are widely available, effective
treatments of SIH with minimal associated risk.6,11 However,
because of lack of familiarity with SIH or uncertainty re-
garding the risk vs benefits in patients without a certain
diagnosis, many clinicians who perform EBP may be re-
luctant to do so in patients who do not have documented low
OP, a spinal epidural fluid collection, or obvious imaging
features of SIH.

This reviewwas written by a panel of experts derived from the
fields of neurology, neurosurgery, and neuroradiology who
have extensive experience in the treatment of SIH and are
privy to the current obstacles to care. This experience was
synthesized with current literature regarding diagnosis and
treatment of SIH to both advocate for the patient with known
or suspected SIH and provide the reader with a panoramic
view of evidence-based best practices for the management of
this condition.

Epidemiology and Risk Factors
SIH is mischaracterized as “rare” and may thus not routinely
be considered in the differential diagnosis of a patient with
headache. However, recent data indicate that SIH occurs
more frequently than previously thought, with an incidence
ranging from 3.8 to 5 per 100,000.12,13 For perspective, the
incidence of esophageal cancer and spontaneous sub-
arachnoid hemorrhage are 4.6 and 8 per 100,000, re-
spectively. These data indicate that SIH occurs with a
frequency such that its presentation in a busy medical center
should be expected and the diagnosis routinely considered.

SIH is reported more frequently in women and individuals
with a hereditary disorder of connective tissue (HDCT) such
as Marfan syndrome, Ehlers-Danlos syndrome, or joint hy-
permobility syndrome.14 Because HDCTs are a risk factor,
further assessment for these can help inform clinical suspi-
cion of SIH, especially in those with atypical symptoms.

Precipitating Factors
Most patients with SIH cannot identify any definite pre-
cipitating event. In a study of 80 consecutive patients with
SIH, only 28 indicated an event coinciding with the onset of
symptoms, and most of these were atraumatic.15 Table 1 lists
common inciting events.

Challenges in the Clinical Diagnosis
of SIH
Correctly diagnosing SIH is challenging because of both
clinical and imaging factors. In a study of 18 patients with
positional headaches and SIH confirmed by CT myelogram,
only one was diagnosed with SIH by the first physician
consulted.16

Non-Orthostatic Headache
Nearly all patients with SIH experience positional head pain
at some point during their course, typically initially. How-
ever, headaches experienced with chronic SIH often lack a
clear “orthostatic” pattern and may be accompanied by other
symptoms.6,17 One study of 90 patients with SIH found that
1% had no headache, 24% had non-positional headache, and
16% had a headache that was orthostatic but took between
1/4 and 2 hours of being upright to manifest. Only 59% had
an orthostatic headache within 15 minutes of sitting or
standing.18 Thus, orthostatic head pain is useful when pre-
sent, but does not exclude SIH when absent.19 Further
complicating the clinical picture are reports of SIH associ-
ated with headaches described as non-positional, exertional,
cough-triggered, thunderclap onset, and even paradoxical
(i.e., headache worse when flat).20,21 Patients with otherwise
compelling clinical circumstances should not be precluded
from an evaluation or empiric treatment on the basis of a
non-orthostatic headache.

Symptom Heterogeneity
Heterogeneity in the type and severity of symptoms may
confound the diagnosis of SIH. While headache is by far the
most common presenting manifestation of SIH, some pa-
tients with radiologically proven SIH present without head-
ache but have other neurologic symptoms (Table 2).6 Non-
headache symptoms may not be recognized as orthostatic or
may only become prominent with prolonged upright time.
Given the wide-ranging nature of symptoms, SIH should be
considered in the differential diagnosis for persistent head-
aches and other constellations of symptoms.

Situations in Which SIH Should Be Considered
in the Differential Diagnosis
Postural orthostatic tachycardia syndrome (POTS) is char-
acterized by orthostatic intolerance, a high prevalence of
headache (both orthostatic and non-orthostatic), and con-
nective tissue disease as a predisposing factor.22 Headache,
typically migrainous, is the most common comorbidity in
POTS.23 Tilt-table testing is used in clinical practice to di-
agnose POTS.23 However, the overlapping positional/
orthostatic components and similar results during tilt-table
testing in both syndromes may cause misdiagnosis. It is of
interest that one study comparing postural heart rate change
among patients with POTS with patients with SIH found
no difference in postural increase in heart rate in those
conditions.22 This deserves further research, and patients
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presenting with clinical features of POTS should also have
SIH considered in the appropriate context.

SIH should also be considered in patients with chronic head-
aches refractory to treatment. A significant percentage of pa-
tientswith SIHalsohave comorbid chronicmigraine, and SIH is
a secondary cause of new daily persistent headache.24,25

SIH is frequently misdiagnosed as Chiari I malformation be-
cause they can share a similar imaging finding of cerebellar
tonsillar ectopia.26 However, in SIH, the cerebellar tonsils and
posterior fossa structures caudally migrate because of a CSF
leak, whereas in a Chiari I malformation, displacement of the
cerebellar tonsils through the foramen magnum is due to an

abnormally small posterior fossa. These imaging features are
easily confused, although they can often be distinguished by
careful neuroradiologic scrutiny of brain MRI.26 Thus, SIH
should be considered in patients before undergoing sub-
occipital craniectomy because a posterior fossa decompression
will not fix and may worsen SIH. Finally, the manifestations of
SIH are similar to those of post-concussion syndrome or mild
traumatic brain injury with cervical involvement. It is important
to distinguish these conditions after a head injury as trauma
may precipitate a CSF leak.

The Role of Lumbar Puncture:
Opening Pressure and CSF Analysis
Lumbar Puncture Opening Pressure
Lumbar puncture (LP) OP does not reliably distinguish pa-
tients with SIH from those without, despite its presence in
the International Headache Society ICHD-3 diagnostic
criteria.8,9 A low OP should indeed prompt an evaluation of
SIH as should a normal or elevated OP when the clinical
features support the diagnosis. Several studies have shown
OP to be within the normal range in most patients with a
confirmed leak, particularly those with a longer duration of
symptoms.8,9,19 Combined with the possibility of worsening
an ongoing leak by performing the procedure, we advise
against LP solely to measure OP or relying on OP to guide
diagnosis or treatment.

Radiologic Assessment of the Brain
and Spine
Brain Imaging
Contrast-enhanced brainMRI should be obtained in patients
with suspected SIH. Brain MRI findings in SIH include
smooth pachymeningeal enhancement, brain sagging, sub-
dural fluid collections, venous distension, and pituitary en-
largement (Figure 1). A recent meta-analysis estimated that
approximately 80% of patients with SIH have at least one
MRI brain abnormality within a month of symptom onset.6

However, pachymeningeal enhancement, a prominent brain
MRI finding in SIH, may resolve over time.7 This, and the
lack of a gold standard against which to compare imaging,
may explain why estimates of brain imaging sensitivity vary
widely. A study of 250 patients with suspected CSF leak
found that 186 patients (74%) showed evidence of CSF leak
on radionuclide cisternography. Among those, a sagging
brain was observed in only 21 (13%) of the 159 patients with
sagittal MRIs, and only 1 of the 101 patients with gadolinium
contrast-enhanced images demonstrated pachymeningeal
enhancement.27

A nuanced, probabilistic scoring system (Bern Score) has
demonstrated predictive ability to subsequently identify a
leak or CVF on myelography.8,28,29 Using values assigned
to both qualitative imaging features and quantitative

Table 1 Inciting Events

Stretching

Yoga and Pilates

Valsalva maneuver associated with constipation

Weightlifting

Protracted coughing

Vomiting

Intercourse

Bending over to pick up something heavy

Chiropractic manipulation

Roller-coaster rides

Whiplash

Table 2 Non-Headache Neurologic Symptoms in SIH

Neck or interscapular pain

Nausea

Vestibulocochlear dysfunction (tinnitus, dizziness, vertigo, imbalance,
or hearing changes)

Aural fullness/ear “popping”

Blurred vision

Photophobia

Elevated prolactin and galactorrhea (from traction on the pituitary
stalk)

Cognitive difficulties (ranging from “brain fog” to frontotemporal
dementia)

Tremor

Dysarthria

Dysphagia

Parkinsonism (gait disturbance, tremor, bradykinesia)

Fatigue
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measurements, this score categorizes a patient as having low,
moderate, or high probability of finding a CSF leak or CVF
(Table 3). One study found a significant number of patients
with SIH whose MRI reports initially indicated no evidence
of SIH actually had either moderate or high probability
according to the Bern Score.30 Therefore, we encourage
routine application of this score to brain MRIs in patients
who are suspected of having SIH. However, even when the
Bern Score indicates low probability, a patient should not be
denied appropriate workup and treatment if there is a suffi-
ciently high clinical suspicion because leaks and CVF occur
in patients with “normal” brain MRI (Figure 2). One study
documented that 10% of patients with an orthostatic head-
ache and normal brain and spine MRI have a fixable CVF
detected with specialized lateral digital subtraction myelog-
raphy (DSM).31

Finally, head CT is not a sufficient evaluation for signs of SIH.
This is important because it is typically the default imaging
study ordered in the emergency department (ED) when
patients present with a new severe headache.

Spine Imaging
Spine MRI and “Non-Contrast Myelography”
With rare exceptions, CSF leaks that result in SIH origi-
nate in the spine. The workup of patients with suspected
SIH should include spinal imaging.32 A spine MRI can be
helpful before dynamic myelography because the presence
or absence of an epidural fluid collection guides the sub-
sequent myelography technique.33 “Conventional” spine
MRI protocols, which are designed to characterize a wide
range of pathology, can identify a dorsal or ventral epi-
dural fluid collection but do not adequately assess the
lateral epidural space because they lack axial T2 fat-
saturated sequences, and both fat and CSF are hyperin-
tense on T2-non–fat-saturated imaging. Instead, “non-
contrast myelography”, referring to heavily T2-weighted
spine MRI with thin slice 3D acquisition, allows for su-
perior detection of subtle fluid signal, assessment of the
lateral epidural space, and characterization of meningeal
nerve root sleeve diverticula. Studies have demonstrated
noninferiority of this type of MRI compared with “con-
ventional” CT myelography.34 In addition, this sequence

includes minimization of CSF flow artifacts that can mimic
epidural fluid collections.

Predisposing Spinal Anatomy: Meningeal Diverticula
and Spinal Disk Osteophytes
Meningeal diverticula, or aneurysmal dilatations of the thecal
sac where the exiting spinal nerves pass through the dura, are
points of relative dural weakness where both CSF leaks and
CVFs often occur. Their presence should be noted on di-
agnostic studies of the spine in patients with suspected spinal
CSF leak. While meningeal diverticula are present in 44% of
healthy patients, these can rupture causing CSF leak, and
diverticula are associated with twice the rate of CVF among
patients with orthostatic headache.31

Degenerative spinal disks can calcify, perforate the ventral dura,
and become the source of a spontaneous CSF leak.35 These
diskogenic spurs are typically difficult to distinguish on MRI
and are best appreciated by careful examination of spinal CT.

Dynamic Myelography: Fluoroscopic and CT
Techniques
“Conventional”CTmyelography (CTM) refers to a procedure
whereby contrast is injected into the CSF (usually with fluo-
roscopic guidance) and the patient is imaged under CT after a
substantial delay to allow diffusion and mixing of contrast
material. While excellent at delineating the subarachnoid space,
various limitations of this procedure may prohibit detecting
and/or localizing a CSF leak. For example, in the case of a large
epidural fluid collection, by the time the patient is imaged,
contrast has diffused throughout the fluid collection, obviating
localization of the leak. Furthermore, CVFs are generally not
detectable by conventional CTM (Figure 3).

Dynamic myelography is the only reliable method for
detectingCVFs, which completely escapedmedical detection
until 2014. As dynamic myelography techniques have ad-
vanced, recent reports suggest CVFs may cause as many as
half of all cases of SIH.12,36 Dynamic myelography can be
performed with fluoroscopic DSM or CT techniques.37,38

These differ from CTM in that imaging is obtained imme-
diately after contrast injection, using subsequent CT or DSM
to identify CSF loss into adjacent veins or the epidural space.

Figure 1 Classic “SEEPS” MRI Findings in Spontaneous Intracranial Hypotension

(A) Coronal T2 FLAIR image demonstrates bi-
lateral subdural fluid collections (arrows). (B) Axial
T1 postcontrast MRI demonstrates smooth cir-
cumferential pachymeningeal enhancement. (C)
Sagittal T1 postcontrast MRI demonstrates ve-
nous engorgement (solid arrows), pituitary en-
gorgement (dashed arrow), and sagging of the
brainstem (bracket).
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Lateral decubitus positioning is critical to identifying CVF.10

Various provocative maneuvers such as resisted inspiration
and pressure augmentation may enhance detection of small
CVF.39,40

The Role of Epidural Blood Patches
EBPs are the first-line treatment of SIH. The mechanism of
leak closure has been hypothesized to be through direct in-
teraction of injected blood and procoagulant components of
CSF emanating from a dural defect, allowing a buttress upon
which the integrity of the dura can be restored, and/or through
cephalad displacement of CSF removing pressure from the leak
site.41,42 EBP may be “non-targeted” or “targeted”.6,11 Non-
targeted EBPs for SIH are generally performed using a lumbar
midline approach and by injecting a high volume (20 mL or
more) of autologous blood. Targeted patching may be per-
formed when a leak is localized and may be performed in the
cervical or thoracic spine under imaging guidance, often in-
corporating fibrin sealant. When a ventral leak is identified, a
transforaminal approach may facilitate direct patching of the
leak site. While there are no randomized controlled trials in-
vestigating the optimal technique for EBP, more blood (greater
than 20 mL) is likely better than less, and earlier patching is

likely better than later.6,11,17,43 Some studies suggest that
multifocal patches, in experienced hands, may be more effica-
cious.11 Both targeted and non-targeted patches can be effec-
tive, probably because there is extensive spread of epidural
blood even from a single spinal needle site.44

The effectiveness of EBPs often declines over time, and the
need for repeat patches is expected.45 However, even a single
non-directed lumbar EBP can be a meaningful and often life-
changing intervention for a patient with SIH and has been
reported to have cure rates above 70% when performed early
in the disease course.46

Patients With SIH With Abnormal Brain MRI
In patients with positive brain imaging but no epidural fluid
collection visualized on appropriate spinal imaging, a CVF is
suspected and 3/4 will be found to have a CVF as the cause of
SIH with skilled lateral decubitus myelography.10 However,
the inability to perform dynamic myelography should not
preclude offering the patient a non-targeted patch because
there remains potential for substantial clinical benefit.

Insisting on long trials of conservative treatment such as bed
rest, hydration, caffeine, or an abdominal binder is not ap-
propriate for several reasons: (1) There are no high-quality

Table 3 Bern Score

Pachymeningeal
enhancement

Venous
engorgement

Suprasellar narrowing
(≤4 mm)

Subdural
collection

Prepontine narrowing
(≤5 mm)

Mamillopontine narrowing
(≤6.5 mm)

2 points 2 points 2 points 1 point 1 point 1 point

Each finding is assigned a point value. The sum of the points reflects the probability to localize a CSF leak on subsequent myelography. 2 or less points is low
probability, 3–4 points is moderate probability, and 5 or more points is high probability.

Figure 2 “Normal” Brain MRI in a Patient With SIH

(A) Axial T1 postcontrast MRI demon-
strates no pachymeningeal enhance-
ment or subdural collections. (B)
Sagittal T1 MRI demonstrates no sig-
nificant sagging of the brainstem. (C)
Sagittal T2 STIR MRI demonstrates a
posterior epidural fluid collection. (D)
Axial 3D T2 fat-saturated image dem-
onstrates abnormal epidural fluid
surrounding the dura in the mid-
thoracic spine. (E) Dynamic decubitus
myelography demonstrates extrava-
sation of subarachnoid contrast into
the lateral epidural space at T9-T10
(arrow). (F) Intraoperative photo-
graph during surgical repair demon-
strates a lateral dural defect at T9-T10
along the axilla of the left T9 nerve
root (arrows). Postoperative T2 fat-
saturated imaging in the sagittal (G)
and axial (H) planes shows resolution
of the epidural fluid collection.
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data showing efficacy of this approach; (2) a small but im-
portant minority of CSF leaks will progress to life-
threatening complications; (3) some data suggest that ear-
lier treatment with EBP is associated with a higher likelihood
of success; and (4) over time, the headache arising from an
ongoing leak is likely to become less orthostatic, pachyme-
ningeal enhancementmay resolve resulting in a false-negative
brain MRI, and opening pressure is less likely to be
low.7,9,17,19,32 All of these factors reduce confidence in di-
agnosis over time and reduce the likelihood a patient will
ever receive accurate diagnosis and/or successful treatment.

Patients With Suggestive Symptoms and Signs
but “Normal” MRI
More challenging is how to proceed with patients who have
symptoms of SIHwithout convincing neuroimaging findings.
This population represents a poorly quantified composite of
patients with imaging-negative CSF leak (false negatives) and
patients who do not actually have a leak (true negatives).

The following considerations deserve careful attention in
such patients.

First, the important predictive properties of brain and spine
MRIs, such as the false-negative rate, are not well established
among patients with orthostatic headache. A recent meta-
analysis concluded that based on published aggregated co-
hort data that the rate of negative brain MRI findings in
patients with SIH was 19%.6 Other studies have found that
24% of patients with spine MRI evidence of CSF leak had
false-negative brain MRIs.32 Conversely, while spine MRI
was initially reported to have 90% sensitivity for CSF leaks,
we now know it misses a whole class of leaks (CVFs) that are
the cause of up to 50% of all cases of SIH.12,36 In short, the
false-negative rate of screening MRI studies is poorly quan-
tified but is high enough that such negative results should be
carefully weighed against the patient’s history including

predisposing conditions (HDCT), inciting events, ortho-
static headache, additional symptoms of SIH (e.g., tinnitus),
and risks and benefits of EBP.

Second, the outcomes of EBP for patients with orthostatic
headache who have negative imaging are beginning to
emerge and favor offering an EBP. A recent cohort study
reported 90% of such patients have 50% improvement 3
months after EBP, with 52% reporting complete remission.47

In another cohort of 86 patients, three-quarters of patients
who had clinical suspicion of SIH and subsequent resolution
of symptoms after EBP did not satisfy ICHD-3 criteria (low
OP or positive imaging).48

Third, the harm of failing to patch an imaging-negative pa-
tient with true SIH should be weighed carefully against the
potential harm of patching a patient in whom there is actually
no SIH. The harm of failing to patch a patient who has an
imaging-negative true SIH arises from the continued adverse
impact of SIH on quality of life.

Over half of patients with SIH have to leave work for more than
3 months, and one-quarter remain unable to return to work,
which has substantial adversefinancial impacts on these patients
and their families.1 Ability to maintain partner relationships is
degraded, spiritual well-being is worse than among patients
with AIDS, and suicidal thoughts are common. In patients
whose SIH is treated effectively, quality-of-life scores improve
to that comparable with the general population.2

The issues discussed above were anticipated by the In-
ternational Headache Society when proposing the ICHD-3
diagnostic criteria for low-pressure headache. The same
ICHD-3 diagnostic criteria for SIH that codify reliance on
either positive imaging localization or low spinal OP also
explicitly recognize a role for offering treatment in the ab-
sence of a visible leak with the following codicil: “In patients

Figure 3 Conventional vs Decubitus Myelography in a Patient With CSF Venous Fistula

(A) Conventional myelogram at T6-7 demonstrates no evi-
dence of CSF leak or CVF. (B) Dynamic decubitus CT mye-
lography performed in the samepatient demonstrates a CSF-
venous fistula at T6-7 (arrow).
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with typical orthostatic headache and no apparent cause, and
after exclusion of POTS, it is reasonable in clinical practice to
provide autologous lumbar EBP.”45 This is echoed by a
recent systematic review and meta-analysis that noted that
SIH should not be excluded on the basis of a non-
orthostatic headache, normal neuroimaging findings, or
normal OP.6

We strongly recommend that patients for whom there is high
clinical suspicion of SIH be offered an EBP even in the face of
“negative” imaging when this can be done safely and with ap-
propriate informed consent regarding the uncertainty of the
diagnosis. When patients are felt to have borderline cases
for patching, we find it useful to convene a multidisciplinary
review with neurologists, radiologists, and intervention-
alists to discuss the patient’s history, symptoms, impair-
ment, exposure to previous treatments, imaging, and
therapeutic options.33

Post-Patch Management
We recommend having patients spend 2 hours in re-
cumbency after patching, but no trials have assessed different
durations of recumbency after EBP for SIH (as distinguished
from postdural puncture headache). Longer periods may
prove useful in those at low risk of deep venous thrombosis
from extended bed rest. We also recommend that patients
avoid bending, lifting, and twisting for periods of up to 6
weeks after EBP. While the specific durations for these
recommendations have not been rigorously evaluated, it is
sensible to limit activity for some period of time to limit the
risk of disrupting physiologic leak repair initiated by
the EBP.

Rebound intracranial hypertension is a common complication
of EBP in patients with SIH, inwhich repair of the leak results in
a subsequent symptomatic increase in intracranial pressure.
Typically presenting within 24–28 hours, the headache may
worsen in recumbency and be more frontal in location. It
should be discussed as a possibility with patients and treated
with acetazolamide or other carbonic anhydrase inhibitors.49

Preexisting intracranial hypertension should be considered in
patients with refractory rebound intracranial hypertension.50

Complications of Epidural Patching
Themost commonadverse effect of EBP is self-limiting back pain,
with nearly all cases reported to resolve within 4 weeks after
patching.42,51 More serious adverse effects of EBP including
epidural or subdural hematoma, venous thrombosis, infection, or
cauda equina syndrome have been reported and are considered
rare.42,52,53 Accidental dural puncture during attempted EBP can
lead to worsened headache, and unintended unrecognized in-
trathecal blood injection is a likely cause of the rare cases of
arachnoiditis reported after EBP.54 Back pain and radicular pain
during the procedure are common and frequently limit the
amount of blood that can be administered. There is no mean-
ingful data on whether the risks of EBP differ in patients with
orthostatic headache and true-negative imagingwithoutCSF leak.

Conclusion
Clinicians should be prepared to care for patients with the
symptoms of SIH in the absence of a recent dural puncture or
obvious imaging findings. Such leaks occur surprisingly
commonly and often without a precipitating event. Although
the most common symptom is severe orthostatic headache,
there is wide variability in clinical presentations which can
make the diagnosis challenging. The decision to trial EBP
should be considered in the appropriate clinical context.
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TAKE-HOME POINTS

Spontaneous intracranial hypotension (SIH) is often
difficult to diagnose because of variable symptoms
and inconsistent imaging results, including normal
brainMRIs and unreliable spinal opening pressures.
It is particularly important to consider SIH in
patients with connective tissue disorders.

Epidural blood patches (EBPs) are a crucial low-risk
treatment of SIH. It is recommended for use even in
suspected cases of SIH, despite the challenges in
diagnosis.

Early intervention with EBP is important in improv-
ing patient outcomes

There is a need for heightened awareness and
understanding of SIH among clinicians and advo-
cates for ongoing research to advance diagnostic
and treatment methods.

Appendix Authors

Name Location Contribution

Andrew L. Callen,
MD

Department of Radiology,
University of Colorado
Anschutz Medical
Campus

Drafting/revision of the
manuscript for content,
including medical writing
for content; major role in
the acquisition of data;
study concept or design;
analysis or interpretation
of data

Continued

Neurology.org/CP Neurology: Clinical Practice | Volume 14, Number 3 | June 2024 7

https://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000200290
http://neurology.org/cp


References
1. Jesse CM, Häni L, Fung C, et al. The impact of spontaneous intracranial hypotension

on social life and health-related quality of life. J Neurol. 2022;269(10):5466-5473. doi:
10.1007/s00415-022-11207-7

2. Liaw V, McCreary M, Friedman DI. Quality of life in patients with confirmed and
suspected spinal CSF leaks. Neurology. 2023;101(23):e2411-e2422. doi:10.1212/
WNL.0000000000207763
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