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SHORT REPORT

Spontaneous intracranial hypotension

S A Renowden, R Gregory, N Hyman, D Hilton-Jones

Abstract
The clinical features and radiological
appearances of spontaneous intracranial
hypotension are described in three
patients and the medical literature is
reviewed. Awareness of this condition
and its differentiation from more sinister
meningitic processes is important to
avoid unnecessary invasive investigations
and to allow prompt diagnosis and effec-
tive treatment.

(7 Neurol Neurosurg Psychiatry 1995;59:51 1-5 15)
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Postural headache, as defined by the
International Headache Society, is that which
occurs or worsens less than 15 minutes after
assuming the upright position, and disappears
or improves less than 30 minutes after resum-
ing the recumbent position. It is secondary to
low intracranial pressure, which occurs most
often after a lumbar puncture, craniotomy, or
spinal surgery and is due to CSF leakage
from a dural tear. Rarely, it may occur as a
consequence of severe dehydration-for
example, diabetic ketoacidosis or uraemia.

Spontaneous intracranial hypotension was
first described by Schaltenbrand in 1938.1 It
typically occurs without an obvious cause but
often minor trauma may be reported preced-
ing its onset-for example, sneezing, cough-
ing, intercourse, or a minor fall. It is
important to be aware of this condition
because CSF analysis and MRI abnormalities
in these patients may cause unnecessary con-
cem and result in unwarranted invasive inves-
tigations.
The three cases described illustrate certain

differences in the clinical and radiological
range of spontaneous intracranial hypoten-
sion and response to treatment.

Case reports
PATIENT 1
A 32 year old previously fit man developed
rapid onset of severe frontal headache while
standing shaving. Half an hour earlier he had
received an apparently trivial blow to his fore-
head from his girlfriend's knee. Sexual inter-
course had not taken place. The headache

persisted and showed pronounced postural
variation, being much worse standing up and
significantly relieved, but not aborted by lying
down. He also complained of an odd popping
sensation in his ears.

There was no relevant medical history.
Examination was normal. Unenhanced cra-
nial CT was also normal. Lumbar puncture
was difficult. There was no spontaneous flow
and it was necessary to aspirate CSF.
Examination of CSF showed 125 erythro-
cytes and 4 lymphocytes/mm3 and the protein
was raised at 1 67 g/l. Repeat lumbar punc-
ture four days later again required CSF aspi-
ration and examination on this occasion
showed 3000 erythrocytes, 31 white blood
cells/mm3 (80% lymphocytes), xantho-
chromic fluid and a raised protein concentra-
tion of 3 9 g/l. In retrospect it was presumed
that this fluid had been aspirated from the
extradural space. Routine blood tests and
chest radiograph were normal. Four vessel
cerebral angiography was normal. Cranial
MRI showed meningeal thickening and an
exudate overlying the cerebral hemispheres
and small bilateral subdural effusions beneath
the tentorium (fig 1). There was no mass

Figure 1 Coronalfast spin echo proton density cranial
MRI shows high signal subdural effusions beneath the
tentorium and dilatation of the cortical veins.
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Figure 2 Fast spin echo T2Waxial MRIs through the conus (b, c, and d) and cauda
equina at Ll (a) show a collection offluid (black arrow) outside the thecal sac in the
extradural space and dilated epidural veins (white arrow). The signal returned by the
extradural collection offluid is much higher than that of epiduralfat on T2W.

Figure 3 TlW midline sagittal cranial MRI at initial presentation, to be compared with
fig 4 taken three weeks later. At presentation, the cerebellar tonsils were above theforamen
magnum and note the normal position of the optic chiasm and hypothalamus relative to
the pituitary fossa. Meningeal thickening and exudate are shown along the clivus (arrow).
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effect and no tonsillar herniation. The corti-
cal veins were dilated. Spinal MRI showed
enlarged epidural veins (fig 2) and the
parasagittal images suggested that these
extended from the sacrum to the mid-tho-
racic level. There was also a collection of fluid
in the extradural space. The collection
extended from the terminal sacral thecal sac
to C6/C7.
A diagnosis of intracranial hypotension

secondary to a spontaneous spinal CSF leak
was therefore made.

Myelography, performed 16 days after the
onset of the headache, showed no evidence of
a structural lesion or dural ectasia. The CSF
contained no cells and the protein was nor-
mal at 0-6 g/l. The thecal sac was compressed
by the extradural collection of CSF and
traces of contrast were seen in the extradural
compartment in the lumbar and thoracic
regions. The headache continued unremit-
ting. Repeat cranial MRI examination three
weeks later showed the subdural effusions
and cortical vein dilatation as before but now
the cerebellar tonsils had descended to the
foramen magnum and there was downward
displacement of the optic chiasm (compare
figs 3 and 4). Intravenous gadolinium showed
florid meningeal enhancement over the con-
vexities, along the tentorium, down the clivus
and cervical spine (fig 4). The spinal appear-
ances were also unchanged but now owing to
the paucity of CSF within the sacral theca,
when compared with the previous MRI and
lumbar myelogram, the sacral nerves were

clumped together erroneously simulating
arachnoiditis. The headache persisted with
pronounced postural dependency which ren-
dered the patient largely bedbound and iso-
tope cisternography was performed to localise
the site of the leak before an epidural blood
patch. Using 25 MBq indium-I l1 labelled
DTPA, isotope cisternography showed an
extradural leak in the upper thoracic region
(fig 5A), early appearance of isotope within
the bladder indicating early absorption (fig
5B) and poor passage from the basal cisterns
to the sylvian fissures and over the convexities
consistent with intracranial hypotension.
Twelve weeks after the onset of headache he
underwent an epidural blood patch with 30
ml autologous blood at L1-L2 level. Within
three days there was a dramatic improvement
in his headache and the persistent and postu-
rally related headache resolved after seven
days. Subsequently he has experienced only
brief infrequent head pains lasting only a few
minutes which have shown no relation to pos-
ture.

Repeat cranial and thoracolumbar MRI
two months after the blood patch showed
complete resolution of the abnorm-alities
described.

PATIENT 2
A 48 year old previously fit male patient pre-
sented with a seven day history of headache
and vomiting. The headache, localised to the
vertex, had come on suddenly and had
increased in severity over half an hour. After
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Figure 4 Parasagittal (a and c) and sagittal midline (b) gadolinium enhanced TiW
MRIs after three weeks show florid meningeal enhancement over the convexity, along the
tentorium, clivus and down into the cervical spine. There is now relative descent of the
cerebellar tonsils (compare with fig 3). Note also in (b) crowding of the optic chiasm and
hypothalamus between the pituitary gland and brain.
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24 hours, the headache became postural.
There was no photophobia or neck stiffness
but he complained of tinnitus and transient
hearing loss. There was no history of trauma
or other precipitating event. Examination was

normal. Lumbar puncture showed a CSF
pressure of 60 mm CSF, 10 lymphocytes/
mm3, 315 erythrocytes/mm3, and a protein
concentration of 1-47 g/l. There was no

xanthochromia. Routine blood tests were

normal as was cranial CT.
Thoracolumbar spine MRI showed fluid

outside the theca and dilated epidural veins.
A diagnosis of intracranial hypotension sec-

ondary to a spontaneous spinal CSF leak was
therefore made.

Cranial MRI showed an exudate over the
cerebral hemispheres bilaterally, along the
clivus and along the tentorium. There was no

mass effect. Intravenous gadolinium was not
given.

Six weeks later the headache had still not
resolved and an isotope cisternogram was

performed before an epidural blood patch.
Cisternography, using 30 MBq indium-i 11
labelled DTPA disclosed a large extradural
leak at L3, the appearance of isotope in the
bladder at one hour and the normal passage
of isotope to the basal cisterns but reduced
passage of isotope over the convexities con-

firming the diagnosis.
An epidural blood patch with 30 ml of

autologous blood was performed at L1/L2

Figure 5 (A) One hour isotope cisternogram image of the
head and cervical and upper thoracic spine shows an
extradural leak of isotopefrom the spinal subarachnoid
space in the upper thoracic region (arrows). (B) One hour
isotope cisternogram image of the pelvis and lumbosacral
spine shows the early appearance of isotope in the bladder
(arrow) reflecting early absorption, probably by the dilated
epidural veins. It is unusual to see isotope in the bladder
before six hours.

but without clinical improvement. A second
blood patch using 50 ml autologous blood at
the same level was performed 24 hours later
and was followed by dramatic clinical
improvement and resolution of the headache.
The patient remains well.

PATIENT 3
A 39 year old female patient presented with
the sudden onset of a generalised headache
accompanied by deafness, double vision on
left lateral gaze, general clumsiness, and slight
obtundation without true confusion or
drowsiness. There was no history of trauma.
She was a Hindu vegan who was brought up
in India and moved to Britain seven years ago.

She had a partial left sixth nerve palsy,
mild bilateral sensorineural hearing loss, and
mild neck stiffness.

Routine blood tests and chest radiograph
were normal. Lumbar puncture showed the
pressure to be low at 50 mm CSF. The CSF
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was acellular and the glucose and protein
concentration were normal. Cranial MRI
showed small bilateral subdural effusions
overlying the convexities and under the tento-
rium. After gadolinium, there was florid
smooth, meningeal enhancement over the
convexities, along the tentorium and inter-
hemispheric fissure. The cortical veins were
dilated. Magnetic resonance imaging of the
thoracic and lumbar spine showed extradural
fluid outside the theca which enhanced with
gadolinium. The epidural veins were also
dilated.
On the basis of the MRI findings, a diag-

nosis of intracranial hypotension secondary to
a spontaneous spinal CSF leak was made.
At first, the headache did not seem to be

postural but after treatment with bed rest
with head down tilt, her headache resolved
and only recurred when she stood up again.
Her sixth nerve palsy resolved but the
headache and dizziness on standing persisted.

After six weeks she was still not better.
Isotope cisternography using 30 MBq
indium-l1 1 labelled DTPA showed the early
appearance of isotope in the bladder and the
normal passage of isotope to the basal cisterns
with reduced passage over the convexities but
failed to disclose the site of a CSF leak. An
epidural blood patch, again using 30 ml of
autologous blood, was performed at the Li-
L2 level after which the patient's postural
headache and dizziness completely resolved
within 24 hours. The patient remains well.

Discussion
The headache in spontaneous intracranial
hypotension may be gradual or acute in onset
and may be generalised or localised to the
frontal or occipital regions. It is probably due
to dilatation of the cerebral veins and
meningeal vasculature as there is a reciprocal
relation between CSF volume and intracra-
nial blood volume.2 Alternatively the
headache may be due to downward sagging of
the brain with traction on pain sensitive struc-
tures when the patient is upright,3 or both
factors may be involved. Women are affected
more often than men in a ratio of 3:1 and it
presents most commonly in people in their
20s and 30s.

Nausea, vomiting, tinnitus, vertigo, photo-
phobia, and phonophobia are commonly
associated.4 6 Ear symptoms, described by all
three patients, are thought to occur because
lowering CSF pressure reduces intralabyryn-
thine pressure and failure of transmission of
high frequency sound. Additionally there may
be alterations in pressure across the vestibular
and cochlea aqueducts.78 Examination is
often normal although bilateral sixth nerve
palsies have been described,9 probably sec-
ondary to distortion of the nerve itself. Visual
disturbances are reported to occur in some
23% of patients'0 and the patient may com-
plain of blurred vision and transient obscura-
tions. Subtle defects in peripheral vision, not
noticed by the patient themselves or
detectable to confrontation, have also been

reported.10 These are most severe in the
upper nasal quadrant, but with involvement
of the lower nasal and upper temporal quad-
rants, and may be attributed to distortion of
the optic chiasm or compression or vascular
congestion of the intracranial portions of the
optic nerves.
Lumbar puncture is often difficult.

Pressure of CSF is usually lower than 60 mm
CSF. Dry taps are not infrequent and it may
be necessary to aspirate or perform a Valsalva
manoeuvre. Examination of CSF may be nor-
mal, as in patient 3, or show mildly raised
protein, increased cell count, or xanthochro-

4 611 12mia, as in patients 1 and 2. The CSF
abnormalities may be due to meningeal
hyperaemia resulting from the low CSF pres-
sure with diapedesis of cells into the sub-
arachnoid space but as in patient 1, some of
the reported abnormal results may represent
tapping of the extradural collections.

Meningeal biopsies in a few cases have
either shown non-specific inflammation or no
abnormality. 12

Spontaneous intracranial hypotension
shows many similarities to headache after
lumbar puncture. It is thought to be the
result of a spontaneous CSF leak and such
leaks have often been seen on isotope cis-
ternography. Although a spontaneous leak
from an arachnoid diverticulum has been
described'3 a structural lesion is seldom iden-
tified and small tears in root sleeves or
Tarlov's cysts, which may occur even with
minor stresses, are considered responsible.
Isotope cisternography normally shows the
cephalad passage of isotope to basal cisterns
within two hours. If a leak is present, increas-
ing concentration of isotope is seen at the site
leak. Additionally the passage of isotope from
basal cisterns to the sylvian fissure and inter-
hemispheric cistern is reduced consistent with
the low CSF pressure state. There is also
rapid accumulation of isotope within the
bladder indicating rapid uptake of tracer into
the bloodstream, probably via the epidural
venous plexus. "Brain shifts" due to low CSF
pressure, such as tonsillar herniation, flatten-
ing of the pons along the clivus, and displace-
ment of the optic chiasm and iter may be
readily appreciated on cranial MRI.'2 14
Subdural effusions are seen in about 10% of
cases and are probably secondary to rupture
of bridging veins due to the decrease in CSF
volume and downward displacement of the
brain. Diffuse thickening of the meninges and
choroid plexus and meningeal enhancement
may result from dilated leaky meningeal ves-
sels and small vessel rupture.'2 14 The
meningeal enhancement has been described
as continuous over the convexities, along the
interhemispheric fissure and tentorium but
not involving the depths of the sulci.'2 The
meningeal enhancement and "brain shifts"
may either resolve completely or improve
considerably when the headache resolves.'2
Awareness of this condition, its MRI appear-
ance, and pattern of meningeal enhancement
is important to avoid unnecessary investiga-
tions. Diffuse meningeal enhancement may
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be seen with malignant meningitis and infec-
tious or granulomatous meningitis and may
also be seen after craniotomy'5 (after which it
may persist for years) and ventricular shunt-
ing. 16 It has also been reported after sub-
arachnoid haemorrhage and venous sinus
thrombosis. It occurs rarely secondary to
lumbar puncture.'7

Although dilatation of cortical veins has
been described before,2 dilatation of the
epidural veins seems not to have been previ-
ously reported. They are presumably dilated
secondary to low spinal CSF pressure by a
similar mechanism to that which occurs
intracranially. The fluid outside the spinal
thecal sac is an exudate, exhibiting contrast
enhancement in patient 3 and raised protein
concentration and cell content in patient 1,
and is probably the result of spinal meningeal
hyperaemia.

Spontaneous intracranial hypotension is
often self limiting, responding to bed rest,
high fluid intake, and salt.'2 The headache
may, however, take up to several months to
resolve and analgesics are seldom useful. In
refractory cases an epidural blood patch, even
if a CSF leak is not shown, as in patient 3,
may be required. The blood injected into the
epidural space adheres to the dural defect,
forming a gelatinous seal. Autologous blood
injected into lumbar epidural space ascends
to the cervical region when the patient's head
is lowered 300 below the horizontal for 30
minutes'8 and although isotope cistemogra-
phy was performed routinely in each patient,
this may not be necessary unless blood patch
treatment has failed.10 It was necessary to
repeat the blood patch in one of our patients.
Placement of an epidural blood patch is gen-
erally very safe but reported complications
include backache, back stiffness, and rarely,
radicular discomfort and subdural haema-
toma.'921 A short course of steroids, epidural
or intrathecal saline infusion, or oral caffeine
may also be considered."I If all fails and a leak is
found then surgical repair may be necessary.
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