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ABSTRACT

Idiopathic intracranial hypertension (IIH) is a disorder of raised ICP without any obvious underlying brain pathology. Early intervention
remains the key to success.  The patients with BIH and vision threatening papilloedema should be taken up for optic nerve fenestration
and the results are favorable in terms of visual outcome. The procedure is safe with few intraoperative or postoperative complications.
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INTRODUCTION

Idiopathic intracranial hypertension (IIH) is a disorder
characterized by elevated cerebrospinal fluid pressure without
any known cause. In 1893, Quincke reported the first case
of IIH and described the entity as meningitis serosa.1 It was
named pseudotumor cerebri in 1904 by Nonne.2 In 1955,
Foley coined the term benign intracranial hypertension.3

However, in view of high incidence of visual loss associated
with papilledema, Corbett and Thompson4 substituted the
adjective ‘benign’ with ‘idiopathic’. Idiopathic intracranial
hypertension denotes the condition of raised ICP without an
obvious underlying brain pathological condition (and no
evidence of venous thrombosis).

The diagnostic characteristics of this syndrome were
first enumerated by Dandy in 1937.5 The modified Dandy
criteria formulated by Smith in 19856 include symptoms of
increased ICP (headache, nausea, vomiting, transient visual
obscurations, papilledema), no or false localizing neurological
signs like abducens or facial palsies, an awake and alert
patient, normal brain imaging results without evidence of
dural sinus thrombosis, ICP of more than 250 mm H2O
with normal CSF findings, and no identifiable cause of
increased ICP.

IIH occurs most commonly among obese women of
child bearing age. The annual incidence of IIH is 0.9/100,000
persons and 3.5/100,000 in women 15 to 44 years of age.
The incidence increases to 13/100,000 women of ages 20
to 44 years who are 10% above ideal body weight and 19
cases/100,000 women of ages 20 to 44 years who are obese
(>20% above ideal body weight).7 The mean age at the

time of diagnosis is approximately 30 years.8 Female-to-
male ratios are approximately 4.3:1 to 8:1.9 The incidence
is 0.3 cases/100,000 men and increases to 1.5 cases/100,000
obese men. No racial predilection has been noted. Isolated
familial cases10,11 raise the possibility of a genetic relationship,
but no linkage studies have been performed to date.

Pathogenesis

There are multiple theories proposed to explain the
pathogenesis of IIH.

A first possibility is increased CSF volume due to excess
CSF production. But there is no clear evidence for elevated
CSF production as an etiological factor in intracranial
hypertension.12 A second possibility is increased cerebral
blood volume or brain water content as proposed by Dandy5

and Foley.3 According to a study by Sahs and Joynt,13 there
was histological evidence of edema in brain biopsy specimens
obtained at the time of subtemporal decompression for
treatment of IIH. More recent studies using magnetic
resonance imaging  demonstrated increased water apparent
diffusion coefficients and increased white matter water
signals.14,15

A third and most accepted possibility is reduction of
CSF absorption secondary to increased sagittal sinus
pressure. A recent study using pressure measurements
during intracranial venography demonstrated elevated dural
sinus pressures among patients with IIH.16 The final
common pathway for increased ICP in IIH involves elevated
venous pressure, leading to increased resistance to CSF
absorption and subsequently increased ICP. Due to female
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preponderance, endocrinological dysfunction has been
hypothesized to contribute to the disease. Obesity is a
predisposing factor for IIH due to increased intraabdominal
pressure leading to increased right heart filling pressure and
subsequently increased central venous pressure and obesity-
associated sleep apnea. Weight loss has been demonstrated
to reduce papilledema and lower CSF pressures.17

Clinical Presentation

Symptoms

Almost all the patients have headache18 which is typically
generalized, episodic, throbbing, worse in the morning,
aggravated by Valsalva maneuvers and may be associated
with neck, shoulder and arm pain. In addition, transient
visual obscurations and diplopia are frequently seen. Visual
obscurations are episodes of transient blurred vision that
usually last less than 30 seconds and are followed by visual
recovery to baseline. Visual obscurations occur in about
30 to 68% of IIH patients.19 Pulsatile tinnitus is common
and may be the initial complaint.20 The cause of tinnitus is
turbulence resulting from higher-to-lower venous pressures
around the jugular bulb. Other symptoms include numbness,
incoordination, decreased smell, weakness and dizziness.

Signs

Papilledema (Fig. 1) is the cardinal sign of  IIH and is seen
in nearly all patients, but the absence of papilledema is thus,
not a criteria of exclusion.21,22 Sixth nerve palsy, is seen in
approximately 20% of cases resulting in horizontal
diplopia.19,23 Seventh nerve palsy may also be observed.24

Ophthalmoscopic Findings

The hallmark of IIH is bilateral optic nerve head swelling.
However, there have been numerous case reports of IIH
without papilledema.21,22,25 Papilledema may be asymmetric
or unilateral. Frisén has proposed a useful staging scheme

for papilledema which has been modified recently.26 Grade 0
represents a normal optic disk. Grade 1 is characterized by
the presence of a C-shaped or reverse C-shaped halo of
peripapillary edema obscuring the retina adjacent to the optic
disk. In grade 2, the C-shaped halo becomes circumferential.
In grade 3, there is complete obscuration of at least one
major vessel as it leaves the optic disk. With the increased
optic in grade 4 there is complete obscuration of at least
one major vessel on the optic disk. Grade 5 is characterized
by grade 4 and at least partial obscuration of all major vessels
leaving or on the disk.

Perimetry

Visual field loss occurs in almost all cases of IIH. A
prospective study of IIH found visual loss in at least one
eye in 96% of patients with Goldmann perimetry and in
92% with automated perimetry.8,27 In 30% of cases visual
loss is mild and goes unnoticed by the patient but serves as
a marker to guide therapy.8 The loss of visual field is
gradually progressive and may lead to blindness in about
5% of cases. The earliest visual field defect in IIH is often
an inferior nasal step defect followed by peripheral nasal
loss. Arcuate defects may appear next followed by a gradual
depression of the entire field, most pronounced peripherally.

Imaging Findings

Normal imaging is a prerequisite for the correct diagnosis
of IIH. Computed tomographic scans demonstrate undilated
ventricles, enlarged optic nerve sheaths and empty sella
syndrome.28,29 The MRI findings in IIH include a partially
empty sella (Fig. 2), flattening of the posterior sclera, dilation
and tortuosity of the optic nerve sheath (Fig. 3), and
sometimes gadolinium enhancement of the optic disk.30,31

However, the findings are often too subtle and unremarkable
to allow the diagnosis of increased ICP on the basis of MRI
scans alone. Ophthalmoscopic examinations must be

Fig. 1: Fundus showing papilledema Fig. 2: MRI showing empty sella
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performed to identify patients with increased ICP. Magnetic
resonance venography (MRV) is the procedure of choice
for diagnosis of dural venous sinus thrombosis in BIH.
Limited intracranial thrombosis,  typically of the transverse
sinus can present with BIH without localizing neurological
signs. It is important to establish the presence or otherwise
of clot in the venous sinuses as steroid treatment in this
situation may exacerbate the condition.

Lumbar Puncture Findings

Increased intracranial pressure with normal CSF chemical
and cellular analysis confirms the diagnosis of IIH. A pressure
of greater than 250 mm H2O (measured with the patient
relaxed, in the lateral decubitus position) is one of the modified
Dandy criteria. However, it is important to recognize that
42% of asymptomatic obese female patients have opening
pressures of greater than 250 mm H2O. Conversely, a
pressure of less than 250 mm H2O is consistent with papill-
edema in some cases. ICP monitoring with intraparenchymal
pressure monitors may occasionally be necessary if
diagnostic doubt persists.

Clinical Course

The most devastating sequela of IIH is permanent visual
impairment. The mechanism of visual loss is high
cerebrospinal fluid pressure which is reflected along
trabeculations in the subarachnoid space of the optic nerve
sheath. This results in a disturbance of the pressure gradient
across the optic nerve head. There is resultant axoplasmic
flow stasis, intraaxonal swelling and compression of small
arterioles resulting in intraneuronal ischemic damage to the
optic nerve. Visual loss is usually slowly progressive and
vision should be monitored closely and surgical intervention
should be performed before it is too late. But patients with
severe papilledema, vision can decline rapidly in a matter of
hours, creating the potential for a neurological emergency.

Snellen acuity and the visual evoked potential are
insensitive methods to detect visual loss in IIH.4 Repeated
measurements of cerebrospinal fluid pressure is inconclusive
as it fluctuates throughout the day and does not correlate
well with the clinical state. Patients with IIH should be
followed with quantitative perimetry (automated perimetry)
and serial stereo fundus photos. In few cases, IIH is a self-
limiting condition that spontaneously remits before significant
damage to the optic nerve.32

Treatment

The goals of treatment are symptom, relief and preservation
of vision. The various treatment modalities include medical
management and surgical management. Most cases respond
to nonsurgical management.

Medical Therapy

Medical treatment is aimed at lowering of intracranial
pressure and treating symptoms directly, such as headache.
The various modalities include:

Weight loss: Weight loss has been found to be effective for
patients with papilledema resulting from IIH. Reversal of
papilledema has been documented with modest degrees of
weight loss in the range of 5 to 10% total body weight.33,34

Drastic resolution of symptoms was seen in morbidly obese
women with IIH who were treated with gastric weight
reduction surgery.35 Thus, professional dietary counseling
and weight loss programs should be recommended in these
patients. Institution of a low salt diet and mild fluid restriction
also appear to be beneficial for many IIH patients.

Diuretics: Carbonic anhydrase inhibitors (e.g. acetazolamide)
are the only effective medications for treatment of
papilledema. Acetazolamide was originally demonstrated by
Rubin et al36 to decrease CSF production.  McCarthy and
Reed37 showed acetazolamide decreases CSF flow only if
over 99.5% of choroid plexus carbonic anhydrase was
inhibited. It is generally started in a dose of 1/2 to 1 gm a
day in divided doses and gradually increased until either
symptoms and signs regress, side effects become intolerable
or a dose of 3 to 4 gm per day is reached. Most patients
appear to respond in the 1 to 2 gm per day.38 It should be
avoided in pregnant women due to its teratogenic effects.
Side effects include tingling in the fingers, toes, and perioral
region, renal stones, metabolic acidosis and aplastic anemia.
Topiramate has also been used to treat IIH and has been
found to be comparable to acetazolamide.39 Furosemide has
little effect on CSF production and may be used for patients
who cannot tolerate acetazolamide.40

Corticosteroids: The role of corticosteroids in the treatment
of papilledema is controversial. The side effects of weight
gain, striae and acne are especially unfortunate for these
already obese patients. A short course of high-dose
corticosteroid therapy may be helpful for patients with acute
visual loss resulting from fulminant papilledema.40 Use of
long-term steroids to treat IIH has largely been abandoned.

Serial lumbar punctures: These can be used as an alternative
to surgery for patients with papilledema that cannot be
controlled medically. Lumbar puncture has only a short-
lived effect on CSF pressure with a return of pressure to
pretap level after only 82 minutes.41 Lumbar puncture and
drainage of a large volume of CSF are useful emergency
measures for patients with severe papilledema and sudden
extinction of vision.

Surgical Therapy

Surgical management is indicated in those with deteriorating
visual function and/or severe incapacitating headaches
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interfering with daily activities despite vigorous medical
management. The surgical forms of therapy now used are
various shunting and decompression procedures including
CSF shunting procedures and optic nerve sheath
fenestration.

CSF Shunting Procedures

Various shunting procedures have been employed for the
treatment of idiopathic intracranial hypertension, such as
lumbar subarachnoid-peritoneal shunts, ventriculoatrial,
ventriculojugular and ventriculoperitoneal shunts. LPS
effectively lowers intraventricular pressure and relieves
headaches and papilledema. But, it is fraught with problems.
Shunt obstruction and low pressure headaches are the most
common complications. Other complications include
acquired cerebellar tonsillar herniation, syringomyelia, lumbar
radiculopathy and infection.

Johnston et al42 published a major review of 134 cases
of IIH treated between 1942 and 1979, with a mean follow-
up period of 11.6 years. Fourteen patients received shunts
(six VP shunts and eight LP shunts). Of the six patients
who received VP shunts, there was resolution of all
symptoms within 6 months in four patients. One patient
developed a shunt obstruction that necessitated revision,
and another patient developed a shunt infection that
necessitated removal. Of the eight patients who received
LP shunts, there was improvement in all within 1 month.
One patient experienced a shunt infection, and one patient
exhibited severe low-pressure symptoms as a result of
overshunting. In a follow-up study by the same author,43

36 patients required a total of 86 shunting procedures, with
a complication rate of 52% and a failure rate of 48%; the
lowest revision and complication rates were associated with
LP shunts.

A multicenter review of the outcomes of shunting for
37 patients was performed in the late 1980s by Rosenberg
et al.44 Thirty-seven patients received a total of 73 LP shunts
and nine VP shunts, and only 14 patients remained ‘cured’
after a single surgical procedure. 64% of shunts lasted less
than 6 months, with shunt failure (55%) and low-pressure
headaches (21%) being the most common reasons for
reoperation. The vision of most patients either improved
(13 patients) or stabilized (13 patients) postoperatively.
Eggenberger et al45 conducted a retrospective study of 27
patients with IIH, who were monitored for a median of 47
months after shunting. Vision improved or remained the
same for all patients, and headaches improved for all patients.
There were no serious complications, except for shunt failure
56% required shunt revision. The average number of
revisions per patient was 2.4, with one revision being
performed every 2.6 years. The authors concluded that LP
shunting was a satisfactory treatment for the majority of
patients.

For patients with repeated LP shunt obstructions, the
option of VP shunting should be considered. First, although
the technique is more invasive, the long-term outcomes may
be better.46 Second, technical innovations in stereotactic
surgery enable accurate targeting of the lateral ventricle.

Third, VP shunting may facilitate noninvasive assessment
of shunt function, because it provides a reservoir for isotope
shunt function testing.47

Optic Nerve Sheath Fenestration

Optic nerve sheath fenestration, which was introduced by
de Wecker,48 was the first treatment devised for the surgical
relief of papilledema. The operation involved insertion of a
guarded neurotome into the orbit to slit the optic nerve
sheath via a conjunctival incision. Since then, the procedure
was performed by a few surgeons.48-50 The failure rate
associated with LP shunting renewed enthusiasm for optic
nerve sheath fenestration in the 1980s. In 1988, three major
reports appeared in the world literature, describing the
outcomes of optic nerve sheath fenestration for treatment
of IIH in large series of patients.51-53 The results were
surprisingly good; the procedure seemed to provide effective
treatment of papilledema and maintained or improved visual
acuity for 85 to 100% of patients. However, the follow-up
periods were short in those studies.

Optic nerve sheath fenestration is currently the preferred
treatment for the patients with progressive visual loss with
mild or easily controlled headaches, although over 50% of
patients with the procedure gain adequate headache control.
The mechanism by which it works is unclear. There are 3
possibilities: (1) a filtering effect causing localized CSF
reduction and improved peripapillary circulation, (2) a
generalized reduction in ICP, (3) closure of the subarachnoid
space in the retrolaminar optic nerve by scarring thus,
protecting the optic nerve head from CSF pressure
(Friedman).

In a study Spoor et al54 of 53 patients (101 eyes), optic
nerve sheath fenestration improved vision in 69 eyes with
acute papilledema and 10 eyes with chronic papilledema. In
another study by Spoor and McHenry55 described the
outcomes of optic nerve sheath fenestration for 75 eyes of
54 patients with IIH. There was initial improvement in visual
function in all eyes but 24 eyes (32%) required repeat optic
nerve sheath fenestration due to deterioration of vision which
was detected 10.4 months after surgery, and 25% of eyes
continued to lose vision even after repeat surgery. In a study
by Sergott et al56 in 1989, there was improved visual function
in 12 of 14 patients who were treated with optic nerve
sheath fenestration.

Occasionally, there were catastrophic visual
complications in the perioperative period. The incidence of
vision loss was three cases/115 patients (2.6%) in one
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study.56 Another study reported postoperative blindness for
three of 200 patients (1.5%).57 Other complications include
vascular compromise (11%, central retinal artery occlusion,
branch retinal artery occlusion, or outer retinal ischemia),
transient ocular motility disturbances (29%) and papillary
dysfunction (11%).58

Endoscopic endonasal optic nerve fenestration was first
advocated by Gupta A K et al,59 and is a safe, minimally
invasive, and extremely effective procedure for the
management of IIH. In their  prospective study on 18
patients, 17 had improvement in vision postoperatively
(94.5% success rate). Fifteen patients had visual
deterioration in the other eye as well, and of these, 12 had
improvement, obviating the need for surgery on the other
side. The surgical procedure includes endoscopic
sphenoidotomy (Fig. 4) and decompression of posterior
third of orbit and optic nerve (Fig. 5). Later two windows
are created by incising optic sheath (Fig. 6); one at the level
of annulus of Zinn and the other in the optic nerve.
Complications were minimal and in the form of synechiae
in two of the cases.

The key to success with ONSF is early intervention and
the appropriate expertize. Undoubtedly, better visual outcome
is reported with ONSF after surgery for acute rather than
chronic papilledema. Thus, patients with BIH and vision
threatening papilledema should be offered ONSF without
delay. Results are favorable in terms of visual outcome,
there is an infrequent need for repeated surgery, and in
expert hands the procedure is safe with few intraoperative
or postoperative complications and no reported mortality.
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