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ABSTRACT

Spontaneous low cerebrospinal fluid pressure headaches are

a rare but treatable cause of debilitating headaches. The

condition is characterized by a postural headache in the

absence of any recent spinal procedures and is exacerbated

when upright and relieved when supine. Diagnosis and

treatment are often delayed, however, due to a lack of

recognition and awareness, as illustrated by this case report

of a patient who had multiple emergency department visits

before further investigations were sought.

RÉSUMÉ

Une diminution spontanée de la pression du liquide

céphalorachidien est une cause rare mais soignable de

céphalées débilitantes. L’affection se caractérise par des

céphalées orthostatiques, en l’absence de toute intervention

rachidienne récente, qui s’intensifient en position debout et

s’atténuent en position couchée. La pose du diagnostic et la

mise en route du traitement sont souvent retardées en raison

d’un manque de reconnaissance de l’affection et de prise de

conscience de son existence, comme en témoigne le présent

exposé de cas d’une patiente qui a consulté à plusieurs

reprises au service des urgences avant que ne soit entreprise

une exploration approfondie.
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Headaches are a common presentation in the emer-
gency department (ED), accounting for up to 4.5% of
all visits.1 Although only a small proportion of head-
aches have life-threatening etiologies, these causes
must be ruled out in all patients before making a
benign diagnosis, such as migraine or tension head-
ache. Although the majority of headaches encountered
will have benign causes, headaches can lead to an
overreliance on analgesic medications and repeat

physician visits and, most importantly, can have a
considerable impact on an individual’s quality of life
and financial situation due to lost days at work.2

Spontaneous low cerebrospinal fluid (CSF) pressure
headache (also known as spontaneous intracranial
hypotension [SIH]) is an important example of a
significant, albeit rare, cause of severe persistent daily
headaches. The headache is similar in presentation to
post–lumbar puncture (LP) headaches and is caused by
the spontaneous leakage of CSF. Unlike most benign
headaches, however, spontaneous low CSF pressure
headaches do not respond to analgesics. The curative
treatment is repair of the leak. Small studies report that
SIH is often misdiagnosed in the ED mainly due to
lack of awareness of the condition.3

CASE REPORT

A 49-year-old female presented to her local ED after
awakening from sleep with an acute posterior bilateral
headache. It was associated with nausea, vomiting, and
bilateral tinnitus and worsened with exertion. Over-
the-counter analgesics were ineffective. She felt well
the previous week and was otherwise a healthy and
active individual on no medications. There was no
previous history of headaches or head and neck trauma.
She denied drug or alcohol use.

At the initial presentation, her vital signs were stable
and she was afebrile. Her physical examination was
unremarkable. No bloodwork was taken, but head
computed tomography (CT) was performed and
reported as normal. She received intravenous ketor-
olac, dexamethasone, metaclopramide, dihydroergota-
mine, diphenhydramine, and dimenhydrinate with
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minimal relief in the ED and was discharged home
with a diagnosis of migraine. She returned to the ED
two additional times over the next week with the same
unrelenting symptoms and no change in her vital signs
or physical examination. She was diagnosed with
sinusitis and viral meningitis, respectively, and dis-
charged home without further investigation.

Her headache persisted for 3 weeks and was severe
enough to prevent her from ambulating, and she
subsequently missed work. She was assessed for a
fourth time in a tertiary care ED where, once again,
her vital signs were stable and her physical examination
was unremarkable. On further questioning, she stated
that her headache was worse in the upright position
and was relieved when supine, thus explaining her
ambulatory symptoms. Magnetic resonance imaging
(MRI) was ordered to evaluate the possibility of
intracranial hypotension and to rule out cerebral
venous sinus thrombosis. The MRI demonstrated
diffuse dural thickening around the brain, with some
downward slumping of the brain through the incisura,
which was consistent with low CSF pressure (Figure 1).

She was admitted to Neurology where an LP revealed
normal opening pressure of 80 to 90 mm H2O (normal
range 65–195 mm H2O).4 A radionuclide CSF leak
study (cisternography) with hybrid imaging of single-
photon emission computed tomography–low-end com-
puted tomography (SPECT-CT) was performed. A

prominent CSF leak was noted at the T1 level (Figure
2). The combination of the functional and anatomic
data on SPECT-CT enabled visualization of additional
sites of less prominent leak at the C3 and T6/T7 levels.
A blood patch was performed by anesthesia at the
midthoracic spine. Postprocedure, her headache had
resolved, and she was discharged home the following
day. The headache had not returned at the 1-month
follow-up, and she had returned to her premorbid level
of activity. During her course in hospital, it was
discovered that she works as an assistant at a chiroprac-
tic clinic and has frequent spinal manipulations per-
formed. Notably, she had one 2 days before her
symptoms started.

DISCUSSION

Spontaneous low CSF pressure headache is a rare
condition. The estimated annual incidence is 5 per
100,000, with peak age around 40 years and a female to
male predominance of 2:1.5 Despite the classic history
of a postural headache that is exacerbated when upright
and relieved on recumbency, it is frequently missed. A
4-year observation study of a large urban ED identified
11 confirmed cases of SIH, none of which were
diagnosed in the ED.3

The general accepted mechanism of SIH is CSF
leakage rather than low CSF production. Leakages of

Figure 1. Magnetic resonance image of the head with the axial (A) and coronal (B) views showing diffuse thickening of the dural
layer (white arrow) and collapse of the supracellar cistern (asterisk), suggestive of low cerebrospinal fluid volume.
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CSF occur through defects in the dura mater. The
decreased CSF volume causes the brain to sag,
generating tension on the cerebral vessels and poten-
tially compressing the brainstem or cranial nerves,
giving rise to a myriad of neurologic symptoms. Due to
gravity, the symptoms are exacerbated when the
patient is upright and relieved in recumbency, giving
rise to the classic postural component of this headache.

The etiologies of ‘‘spontaneous’’ dural tears are less
clear. There may be minor or trivial trauma involved,
such as falls, neck twisting, or sports activities that may
cause the rupture of epidural cysts or perineural cysts
or pre-existing defects from an underlying connective
tissue disorder such as Marfan syndrome.6,7 In this
patient, the etiology was unclear; however, it was likely
related to recent chiropractic neck manipulation.
There have been only two other case reports of low
CSF pressure headaches secondary to chiropractic
cervical spine manipulation.8,9

The nature of the headache itself is highly variable
with respect to quality, location, and severity. The
headache can last from weeks to years, and the
orthostatic features may eventually disappear, resulting
in chronic daily headaches.10 Rarely, the headache can
present without the postural component or have a
paradoxical presentation with relief when upright.11,12

However, these cases of low CSF pressure headaches

are highly atypical and will evade even the most
experienced clinicians.

Criteria for the diagnosis of spontaneous low CSF
pressure headache have been developed by the
International Classification of Headache Disorders
(ICHD) (Table 1).13 The criteria include a combination
of historical, clinical, investigational, and therapeutic

Figure 2. A radionuclide cisterno-
graphy study 6 hours following the
intrathecal injection of Tc-99m
DTPA. Dynamic image acquisition
was performed for 1 hour. This
figure represents the sample
frames, and the initial leak is
identified at the right side of the
cervical-thoracic region (black
arrows).

Table 1. Diagnostic criteria for spontaneous low
cerebrospinal fluid pressure headache

A. Diffuse and/or dull headache that worsens within 15 minutes

after sitting or standing, with at least one of the following (and

fulfilling criterion D):

Neck stiffness

Tinnitus

Hypacusia (enhanced sensitivity to everyday sounds)

Photophobia

Nausea

B. At least one of the following:

Evidence of low CSF pressure on MRI (e.g., pachymeningeal

enhancement)

Evidence of CSF leakage on conventional myelography,

computed tomographic myelography, or cisternography

CSF opening pressure , 60 mm H2O in the sitting position

C. No history of dural puncture or other cause of CSF fistula

D. Headache resolves within 72 h after epidural blood patching

Adapted from Headache Classification Subcommittee of the International Headache

Society.13

CSF 5 cerebrospinal fluid; MRI 5 magnetic resonance imaging.
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parameters to aid clinicians in diagnosis; however, one
study found that only 3 of 90 patients (3%) with MRI-
confirmed SIH fulfilled all four diagnostic criteria.14

Thus, the diagnostic accuracy of these criteria has been
challenged and new criteria are being proposed to
encompass the wide range of disease presentations.14–16

The utility and practicality of these new criteria for
diagnosing SIH in the ED will need to be studied.

In addition, the ICHD criteria state that CSF
opening pressure is to be taken in the sitting position.
Opening pressure measured sitting upright, however,
may be falsely elevated and is not commonly
practiced.17 New diagnostic criteria propose the
removal of this requirement and favour using a low
opening pressure , 60 mm H2O regardless of
position.16 Despite having low or even negative CSF
pressures (that create a suction effect when entering
the dural space), there have been no reported cases of
herniation, and suspected or confirmed low CSF
pressure headache is not a contraindication to LP.18

Some patients may even have normal opening
pressure if they have intermittent leaks and/or a
prolonged period of recumbency, as seen in this
case.19,20 Although the opening pressure can aid
diagnosis, it has largely been supplanted by neuroimag-
ing tests, although it may still be performed prior to
injection of contrast or radionucleotides during CT
myelography or cisternography.5

The serious manifestations of spontaneous low CSF
headaches are very rare and include quadriparesis,
cerebellar hemorrhage, parkinsonism, chorea, and
decreased level of consciousness.21–25 These severe
complications will almost certainly require further
imaging investigation where the underlying diagnosis
of SIH may be made. Unfortunately, the majority of
spontaneous low CSF pressure headaches encountered
in the ED will present with vague neurologic
complaints without any physical findings and are thus
likely to be missed by the emergency physician, leading
to a delay in diagnosis and treatment.

Once the cause of the headache is determined, initial
management options are analogous to treating post-LP
headaches, which include bedrest to avoid upright
exacerbation of symptoms, oral hydration, and intra-
venous or oral caffeine (Table 2).5,26,27 Although these
options have been used for decades, their effectiveness
for spontaneous low CSF pressure headaches has
not been established in well-designed, randomized,
controlled trials.5 Oral and intrathecal steroids have

been reported to successfully treat SIH headaches, but
their effectiveness remains uncertain.5,28,29 Other thera-
pies, such as intrathecal infusion of saline, provide only
transient symptomatic relief but have been used to
stabilize an obtunded patient until definitive repair of
the CSF leak could be performed.30

If conservative measures fail or the patient develops
focal neurologic deficits due to the low CSF pressure,
an epidural blood patch is recommended for definitive
treatment.20 Blood patching is performed by an
anesthetist and involves the injection of autologous
blood into the epidural space within the region of the
leak. As the blood clots, it likely seals the dural tear.31

The success of blood patches varies from 52 to 87.1%
and improves if the site of CSF leakage is identified, as
was the case with this patient.32,33 Persistent cases may
require neurosurgical consultation for fibrin sealants or
surgical repair.34,35

The natural history and long-term outcomes of SIH
are not well known as large prospective studies are
lacking, likely due to the rarity of the condition and
frequent misdiagnosis. MRI findings may correlate to
headache resolution, which was seen in 25 of 26
patients (97%) with abnormal MRIs compared to only
1 of 7 patients (14%) with a normal MRI.36 Although
headache recurrence has been reported between 7.7
and 28% and appears to be related to more invasive
procedures (blood patching, surgery), it may also
reflect more complicated patients who failed initial
conservative therapy.5,19,37 The proportion of SIH
patients who develop chronic daily headaches is
unknown; in one study, 6 of 13 (46%) patients
experienced improvement with therapy yet continued
to have a mild to moderate headache up to 2 years after
symptom onset.10,37

Table 2. Summary of conservative and invasive treatment
options for spontaneous low CSF pressure headache

Conservative therapies (ED interventions)

Bedrest to avoid upright position5,19

Oral or intravenous rehydration5,19

Oral or intravenous caffeine5,19,26,27

Oral glucocorticoids28

Invasive therapies (neurosurgical or anesthesia consultation)

Epidural glucocorticoids29

Intrathecal saline infusion30

Epidural blood patch32,33

Epidural fibrin sealant34

Surgical repair35

CSF 5 cerebrospinal fluid; ED 5 emergency department.
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CONCLUSION

Headache is a very common presentation in the ED,
and although uncomfortable, the vast majority of
causes are benign and will resolve over time. There
are several life-threatening causes of headaches (e.g.,
subarachnoid hemorrhage, meningitis, among others)
that must be considered before attributing the cause to
other benign conditions, such as migraine or tension
headache. This case of spontaneous low CSF pressure
headache is a relatively rare cause of headache and
highlights the diagnostic and physical toll on a patient
for a potentially curable cause of debilitating headache.
For patients who present with the typical postural
headache and have a nondiagnostic CT scan, it is not
unreasonable to obtain an MRI of the head either in
the ED or on an urgent outpatient basis to confirm the
diagnosis and arrange for appropriate consultation.

Competing interests: None declared.
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