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Update on the pathophysiology and management of
idiopathic intracranial hypertension
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ABSTRACT
Idiopathic intracranial hypertension is a disease of
unknown aetiology, typically affecting young obese
women, producing a syndrome of increased intracranial
pressure without identifiable cause. Despite a large
number of hypotheses and publications over the past
decade, the aetiology is still unknown. Vitamin A
metabolism, adipose tissue as an actively secreting
endocrine tissue and cerebral venous abnormalities are
areas of active study regarding the pathophysiology of
idiopathic intracranial hypertension. There continues to
be no evidence based consensus or formal guidelines
regarding management and treatment of the disease.
Treatment studies show that the diagnostic lumbar
puncture is a valuable intervention beyond its diagnostic
importance, and that weight management is critical.
However, many questions remain regarding the efficacy
of acetazolamide, CSF shunting procedures and cerebral
transverse venous sinus stenting.

Idiopathic intracranial hypertension (IIH) is a
syndrome characterised by increased intracranial
pressure (ICP) of unknown cause (box 1). By defi-
nition, the term ‘IIH’ describes patients with
isolated raised ICPdthat is, not related to an
intracranial disorder, a meningeal process or cerebral
venous thrombosis.2 However, patients who
develop a syndrome of raised ICP triggered by
certain medications or who are found to have
cerebral transverse venous sinus stenoses (not
thrombosis) are still conventionally classified as
having ‘IIH’ (figure 1). Therefore, although imper-
fect, the term ‘IIH’ is currently the preferred
designation for this disorder in the English litera-
ture, to the exclusion of ‘pseudotumour cerebri’
(often including patients with other causes of
raised ICP such as cerebral venous thrombosis) and
‘benign intracranial hypertension’ (erroneously
reassuring considering that a number of IIH
patients irreversibly lose vision).2e7 This imperfect
nomenclature will need to be revised as our
understanding of the aetiology and pathophysi-
ology of IIH improves. Although it has previously
been emphasised that brain imaging should be
normal in IIH patients, progress in non-invasive
brain and vascular imaging has changed the radio-
logical description of increased ICP, including IIH
(box 2, figure 2).8e12

Although a relatively rare disease, IIH is
becoming an important area of clinical research and
activity, mostly because of the rising prevalence of
obesity.4e6 Indeed, it was recently suggested that
the economic costs of IIH in the USA exceed $444

million dollars per year, mostly because of frequent
hospital admissions, unsatisfactory treatment
options and lost productivity of young patients.13

The rising incidence of obesity in the world will
likely make the prevalence of IIH increase, resulting
in further increased IIH related expenses.
There are multiple theories regarding the patho-

physiology of this disorder but there is no unifying
hypothesis.3e6 There continues to be no evidence
based consensus or formal guidelines regarding
management and treatment of the disease although
a clinical trial (discussed below) is currently ongoing
in the USA (http://www.nordicclinicaltrials.com/).
This review emphasises recent studies regarding the
epidemiology, pathophysiology and management
of IIH.

EPIDEMIOLOGICAL DATA RELEVANT TO THE
PATHOPHYSIOLOGY OF IIH
IIH occurs most frequently among obese women of
childbearing age. A recent multicentre case control
study of newly diagnosed women with IIH
compared with women with other neuro-ophthal-
mological disorders showed a dose relationship of
higher body mass index (BMI) associated with
a greater risk of IIH.14 Interestingly, this study also
showed that even non-obese patients (BMI <30)
were at greater risk for IIH if they had a recent
moderate weight gain (5e15% of their weight).
Another recent study also showed that a group of
26 women with recurrent IIH had a greater BMI at
the time of recurrence compared with their BMI at
the time of initial diagnosis.15 This study also
demonstrated a greater degree of weight gain
between initial resolution and recurrence compared
with a group of 24 IIH women without recurrence.
Furthermore, patients without recurrence had
stable weights, while patients with recurrence had
a 6% weight gain, suggesting that even moderate
weight gain might be a risk factor for recurrence.
Additionally, in a more recent study, increasing
degrees of obesity were associated with an
increased risk of severe visual loss.16 A study from
Israel suggested that gynaecoid (lower body)
adiposity might be more associated with IIH than
the more common visceral (abdominal or central)
obesity, which is associated with cardiovascular
diseases and diabetes.17 Although not all 40 obese
women evaluated in this study had lower body
adiposity, fat distribution in these IIH patients was
clearly shifted to the lower body compared with
age matched obese women living in the same
country. The exact relationship between obesity
and IIH remains poorly understood, with several
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aetiological hypotheses proposed, including increased central
venous pressure and various hormonal and metabolic changes
commonly found in obese patients.18 Although there is no doubt
that obesity plays a major role in the occurrence and, likely, the
pathophysiology of IIH, many non-obese patients of either
gender also develop a syndrome of isolated intracranial hyper-

tension similar to IIH.19 20 IIH is rare in prepubertal children and
has characteristics distinct from the adult form, including no
apparent predilection for obese girls. After puberty, however, the
rate of obesity and the gender predilection is similar to that in
the adult IIH population.1 A recent large series confirmed that
about 10% of IIH patients are men.20 While affected men have
a similar BMI compared with affected women, they are, on
average, about a decade older than women at the time of
presentation.20 Although race does not seem to influence the
incidence of IIH, a recent study questioned whether the asso-
ciation between obesity and development of IIH among Asians
is as strong as in other populations.21 Instead of affecting
prevalence, race appears to be an important determining factor
of a patient’s visual prognosis, worse in Black patients compared
with White patients living in the USA,22 and worse in White US
IIH patients compared with white French IIH patients.23 Simi-
larly, although men develop IIH less frequently than women,
their visual prognosis is worse, perhaps because they have fewer
headaches to alert them to the problem.20

Although various medications have been proposed to cause or,
more likely, precipitate IIH (such as tetracycline and its deriva-
tives, cyclosporine, lithium, nalidixic acid, nitrofurantoin, oral
contraceptives, levonorgestrel, danaxol and tamoxifen),4 there
are compelling testeretest data in few individual patients (such
as in patients treated with tetracyclines, particularly
minocycline).24e26

Obstructive sleep apnoea (OSA) is associated with IIH.4 It is
unclear, however, if obesity is the common pathophysiological
link or if OSA is another factor capable of triggering IIH in
predisposed patients. It is important to emphasise that OSA
might provide a worse prognosis for IIH patients.20 27 Routine
screening of IIH patients with the Berlin questionnaire for OSA
(brief and validated screening questionnaire which includes
questions about snoring, daytime somnolence, BMI and hyper-
tension) has been shown to be a reliable metric in the young
population commonly affected by IIH.28 Overnight poly-
somnography is usually obtained when the clinical suspicion for
OSA is high in IIH patients.27 28

PATHOPHYSIOLOGY OF IIH
The pathophysiological mechanisms underlying the raised ICP
in IIH remain unclear but those proposed classically include
increased brain water content, excess CSF production, reduced
CSF absorption and increased cerebral venous pressure. As
emphasised, any pathophysiological theory must ultimately
account for the remarkable predilection IIH has for obese young

Box 1 Modified Dandy criteria for the diagnosis of idio-
pathic intracranial hypertension

1. Signs and symptoms of increased intracranial pressure
(headaches, nausea, vomiting, transient visual obscurations,
papilloedema).

2. No localising focal neurological signs except unilateral or
bilateral sixth nerve paresis.

3. CSF opening pressure $25 cm of water* but without
cytological or chemical abnormalities.

4. Normal neuroimaging adequate to exclude cerebral venous
thrombosisdthat is, MRI of the brain, often with additional
sequences (CT or MR venography).

*The number of 25 cm of water is not an absolute cut-off,
especially in children in whom CSF opening pressures as high as
28 cm of water have been documented to be normal1

Venous sinus stenosis

Venous outflow obstruction

Venous hypertension

Decreased CSF absorption

Increased ICP

Venous sinus compression

Figure 1 Mechanism by which transverse sinus stenosis leads to
increase intracranial pressure. ICP, intracranial pressure.

Box 2 Brain and vascular imaging findings in patients with
idiopathic intracranial hypertension

< Flattening of the posterior pole of the eyes
< Dilation and tortuosity of the optic nerve sheaths
< Empty sella turcica
< Stenosis of one or both transverse cerebral venous sinuses

Although common in idiopathic intracranial hypertension (IIH),
these radiological findings are not specific to IIH and are also
found in patients with other causes of raised intracranial pressure
(ICP). Additionally, patients with normal ICP are occasionally
incidentally found to have one or all of the above radiological
findings.
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women, as well as the few epidemiological observations
described above. Multiple coexisting mechanisms are likely
necessary to produce the syndrome of isolated intracranial
hypertension. It seems that some patients in particular (such as
obese patients, especially young women, and those with
anomalous distal transverse sinuses resulting in bilateral trans-
verse sinus stenoses (TSS)) are predisposed to developing raised
ICP which might be triggered by specific events or situations,
such as weight gain, endocrine changes, hypercoagulable states,
specific medications and OSA.

One longstanding hypothesis for the pathogenesis of IIH
involves abnormal vitamin A metabolism. While early studies
evaluating serum levels of vitamin A found conflicting evidence
for the role of vitamin A,29 two studies have shown elevated
retinol levels in the CSF of patients with IIH.30 31 One of these
studies also demonstrated that patients with IIH have higher
levels of serum, but lower levels of CSF, retinol binding
protein.31 However, despite a large number of publications in the
field of IIH over the past few years, we could not find any major
study regarding vitamin A metabolism published since 2007.
The ongoing US IIH trial (http://www.nordicclinicaltrials.com/)
will likely provide useful information on this topic since vitamin
A measurements are obtained on included patients.

These observations regarding vitamin A may be linked to
another area of emerging interest in endocrinology and IIH,18

the nature of adipose tissue as an actively secreting endocrine
tissue.32 In particular, adipose tissue derived retinol binding
protein is released from adipose tissue and acts as a modulator of
insulin sensitivity.29 Other adipose produced cytokines, such as

leptin, have been implicated in the pathophysiology of IIH but
their role remains unclear.18 Because the hormonal secretions
and biological functions of adipose tissue are highly dependent
on its regional distribution in the body,32 fat distribution may
ultimately be as important as total adiposity in the pathogenesis
of IIH.17 However, the finding of predominant lower body
adiposity in IIH is somewhat surprising given that IIH has been
potentially associated with conditions related to increased intra-
abdominal visceral fat, such as elevated levels of adipose tissue
derived retinol binding protein,30 polycystic ovarian disease in
women33 and androgen deficiency in men.34 Another recent area
of research includes the brain water channel aquaporin-4, which
mediates rapid rapid transmembrane osmotic movement of
water and is critically involved in brain water homeostasis. So
far, results of studies investigating aquaporin-4 have been
negative.35 36 Metabolomics are also a promising area of study
and aim to identify new candidate markers that may be involved
in the pathophysiology of IIH.37 38 A study38 suggested that
nuclear MR spectroscopic metabolic profiling of CSF and serum
can identify differences between IIH, multiple sclerosis, cere-
brovascular diseases and mixed neurological diseases. Identifica-
tion of disease unique metabolites may also provide information
on disease pathology and open new areas of research.
Increased intracranial venous pressure related to stenosis of

the distal portion of the transverse cerebral sinuses is another
proposed mechanism of IIH that has received substantial recent
interest.4e11 39e42 Because CSF is passively resorbed into the
intracranial venous sinuses via the arachnoid granulations,
stenosis of a dominant transverse sinus or stenoses of both

Figure 2 MRI findings in idiopathic
intracranial hypertension. Top: Posterior
flattening of the globes resulting in
shortening of the eyes and hyperopic
shift (arrows). Dilation and tortuosity of
the optic nerve sheath (arrowheads).
Bottom left: Empty sella (arrow) Bottom
right: Contrast-enhanced magnetic
resonance venography showing bilateral
distal transverse sinus stenoses
(arrows).
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transverse sinuses can impair venous drainage, resulting in
cerebral venous hypertension and impaired CSF absorption
(figure 1). Numerous recent publications have shown that such
TSSs are present in a large majority of patients with IIH. It is,
however, not clear whether they are incidental, secondary to
increased ICP or causal.40 43 44 Anatomical studies have
suggested that these stenoses might be incidentally related to
the presence of trabeculae, septa or large arachnoid granulations
in the transverse sinuses.39 It has also been shown that such
distal TSS can develop secondary to increased ICP because of
external compression of the distal portion of the transverse
venous sinuses. The observation of complete reversal of TSS
after a lumbar puncture or a CSF shunting procedure supports
this theory (figure 3).43 44 In addition, TSS are occasionally
found in patients without intracranial hypertension, suggesting
that they may have no functional significance in some patients.8

Regardless of the cause of the TSS often observed in IIH
patients, treatment with endovascular stenting usually results in
decreased venous pressure gradient, thereby inducing improved
CSF absorption and subsequent decrease in ICP (figure 3).43e45 It
is still unclear, however, whether the presence of unilateral or
bilateral TSS has any direct consequence on the natural history
and prognosis of IIH.

Another venous mechanism proposed in the development of
increased ICP in IIH patients is the occurrence of micro-
thrombosis from thrombophilia within the cerebral veins,
resulting in impaired CSF absorption.46e48 While many would
argue that the presence of any thrombophilia would make these
cases ineligible for the diagnosis of IIH, the absence of true
venous sinus thrombosis and the strength of the associations
between underlying systemic hypercoagulability disorders and
so-called IIH in these studies is provocating. However, routine
hypercoagulation studies in presumed IIH patients are not
warranted unless there is a demonstrated clot within the cere-
bral venous sinuses or a strong personal or family history of
thrombophilia.49

TREATMENT OF IIH
The two goals of treatment in IIH are to alleviate symptoms of
increased ICP, particularly headaches, and to preserve vision.

General recommendations include evaluation and treatment of
potential contributing factors (including weight gain and
obesity, medication use, anaemia and OSA), weight loss and
medical headache management. Immediate management is
primarily based on the duration of symptoms, evaluation of
visual function and patient characteristics (box 3).
The treatment of raised ICP itself begins with the diagnostic

lumbar puncture, which is often effective in transiently
improving symptoms and signs. Interestingly, it is not
uncommon to observe a lasting clinical remission following
a single lumbar puncture in some IIH patients,50 obviating the
need for further medical or surgical treatment. This phenom-
enon cannot be simply explained by the amount of CSF drained,
or by the hole made in the dura by the needle used for the
lumbar puncture. Mathematical models of CSF hydraulics likely
explain this phenomenon by the interaction of various factors,
such as CSF formation, compliance, cerebral blood flow and
outflow resistance, which can lead to multiple stable and
unstable equilibrium levels of ICP in IIH.40 If a single lumbar
puncture lowers the CSF pressure beyond the threshold level of
an unstable equilibrium, the ICP must settle into a lower stable
pressure state until other factors cause the pressure to exceed
that threshold. This observation emphasises the importance of
the initial lumbar puncture as a therapeutic procedure in IIH in
addition to its diagnostic importance. It also explains why
some patients dramatically improve after two or three lumbar
punctures or require episodic lumbar punctures to remain
asymptomatic.
Patients with persistent symptoms and signs can be treated

using medical and surgical approaches, although there are
currently no results from large randomised controlled trials
prospectively assessing and comparing these treatments.
Weight loss is a critical part of the treatment of overweight

and obese IIH patients. Only a modest degree of weight loss
(about 5e10% of total body weight) is usually required for
improvement in symptoms and signs51 although it is likely that
aggressive weight control is an efficient way to improve the
overall quality of life of obese IIH patients. A recent study of 25
obese women with IIH showed that weight loss effectively
reduced not only headaches and papilloedema, but also ICP.52

Figure 3 Resolution of bilateral
transverse sinus stenosis after lumbo-
peritoneal shunt in a young obese
woman with idiopathic intracranial
hypertension.
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Weight loss is often not an effective short term treatment and
thus usually must be initiated in association with other treat-
ments, However, it remains essential to emphasise the impor-
tance of weight loss and the prevention of weight fluctuation in
the long term management of obese or overweight IIH patients
in order to minimise the risk of recurrence.15 Bariatric surgery
can be considered in morbidly obese IIH patients in whom
attempts at weight loss have been unsuccessful or in whom
other medical morbidities of obesity already coexist, and two
recent studies have specifically reviewed the positive effects of
bariatric surgery on IIH.53 54

Carbonic anhydrase inhibitors, such as acetazolamide (1e2 g
daily, most often divided into two doses), are the main medical
treatment classically prescribed for IIH. Acetazolamide decreases
the production of CSF in humans and therefore has always been
considered the treatment of choice in IIH55 although no trial
data are currently available to confirm its effectiveness. The
preliminary results of the IIH Pilot Trial from Birmingham, UK,
in which 50 patients were randomised to receive acetazolamide
or no acetazolamide, emphasised the practical difficulties of
performing such a study because of poor recruitment and
medication side effects (paraesthesias, altered taste sensation
and lethargy).56 A multicentre, double blind, placebo controlled
clinical trial, called the IIHTT (the Idiopathic Intracranial
Hypertension Treatment Trial), is currently enrolling patients
in the USA (http://www.nordicclinicaltrials.com/). This trial
compares the efficacy of acetazolamide and placebo in the
treatment of IIH patients with moderate visual field defects. All
patients are also treated with a low sodium diet and participate
in a standardised weight loss programme. This trial will hope-
fully clarify the efficacy of acetazolamide and weight loss in IIH
patients with moderate visual loss.

Topiramate (which has weak carbonic anhydrase inhibition
properties) has also been suggested for the treatment of IIH,
particularly for the treatment of headaches.57 A small open label
study comparing acetazolamide with topiramate for the treat-
ment of IIH suggested that topiramate might be effective in the
treatment of IIH. Presumed mechanisms of action of topiramate
in IIH were a combination of weight reduction as well as
reduction of CSF formation.57

A small study58 suggested that octreotide, a potent inhibitor
of growth hormone and insulin-like growth factor 1, might
reduce the ICP in IIH patient. Although this drug is not
routinely used in IIH, it might represent a promising area of
research.

Oral steroids have been used as a treatment for IIH in the past
but are associated with significant long term side effects, such as
weight gain, obviously undesirable in this patient population,
and therefore should not be prescribed. High dose intravenous

steroids are still occasionally used in patients with rapidly
progressive visual loss from fulminant IIH while a more defini-
tive treatment is organised.59

Surgery is required in patients with a fulminant onset of
disease or when other treatments have failed to prevent
progressive visual loss. More rarely, surgery may be performed
for refractory headaches related to chronically elevated ICP. The
choice of procedure depends on local resources, as well as the
patient’s symptoms and signs. In patients with papilloedema
who have severe visual loss, but minimal or no headache, optic
nerve sheath fenestration (ONSF) is often advised, while in
those with visual loss, papilloedema and headache, a CSF
diversion procedure, such as ventriculo-peritoneal (VP) or
lumbo-peritoneal (LP) shunting, is preferred. Aggressive
management with ONSF or CSF shunting is usually required to
prevent catastrophic visual loss in those with acute and rapidly
progressive visual loss.59 These patients might benefit from
a transient lumbar drain while awaiting a more definite surgical
procedure. When available, an ONSF is often performed first in
patients with visual loss and papilloedema. Although no
prospective study has effectively compared LP shunts with VP
shunts, a large number of recent publications have addressed
surgical interventions of IIH.60e66 Retrospective series suggest
that both techniques are equally efficient in controlling clinical
manifestations of IIH as well as reducing the intracranial
pressure in the immediate postoperative period. In one series,65

failure rates seemed to be slightly higher for VP shunts (14%)
than LP shunts (11%). However, revision rates were higher
with LP shunts (60%) than with VP shunts (30%). Despite the
apparent high rate of complications (and failure), CSF shunting
procedures remain the most widely performed surgical treat-
ment for IIH and are usually very useful acutely to prevent or
treat devastating visual loss in selected patients. It is important
to emphasise that most IIH patients have a relatively ‘benign’
and self-limited course, and never require any surgical treat-
ment.
It is now well accepted that stenting of transverse venous

sinus stenoses reduces cerebral venous pressure, reduces ICP and
improves symptoms and signs in selected IIH patients.43 45 67

However, endovascular venous sinus stenting can result in
serious complications, such as stent migration, venous sinus
perforation, in-stent thrombosis, subdural haemorrhage and the
development of recurrent stenoses immediately proximal to the
stent.43 45 67 Until more data are available on the safety and long
term outcome of venous stenting in young IIH patients, this
procedure should be limited to selected patients with bilateral
TSS or with a hypoplastic transverse sinus on one side and TSS
on the other, and refractory symptoms and signs of increased
ICP, who cannot undergo (or have failed) more conventional
surgical treatments.

CONCLUSION
Many questions remain unanswered about IIH. Its association
with female gender and obesity is striking. However, studies
indicate that IIH can also occur in men, non-obese adults, older
adults and in prepubertal children. Identification of subgroups at
high risk for irreversible visual loss, such as Black patients, men
and patients with fulminant IIH (box 3), helps determine
management approaches and refine follow-up strategies.
Ongoing pathophysiology studies, as well as clinical trials, are
promising and should provide more insight into this relatively
common, yet poorly understood, syndrome of isolated intra-
cranial hypertension.

Box 3 Factors independently associated with a worse
visual outcome in idiopathic intracranial hypertension

< Male gender
< Race (Black patients)
< Morbid obesity
< Anaemia
< Obstructive sleep apnoea
< Acute onset of symptoms and signs of raised intracranial

pressure (fulminant idiopathic intracranial hypertension)
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