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Abstract:

Introduction-Idiopathic or Benign intracranial hypertension (IIH) presents with nonspecific symptoms and subtle radiological
features which requires high degree of suspicion for diagnosis. The aim of this study is to describe clinical features, pathogenesis
and radiological features of this condition.

Materials and methods-This study was carried out on 20 patients with diagnosis of BIH based on modified Dandy’s criteria,
between 2015-2016.

Results-Middle aged females were more commonly affected with the mean age of presentation being 39 years. Most common
radiological findings were slit like frontal horns of lateral ventricles and empty sella, which were present in all our patients.
Findings related to optic nerve were present in 15 out of 20 (75%) of our patients, while abnormal MR venogram was present in
13 out of 20 (65%) of patients. On manometry, CSF opening pressure was more than 25cm of H,O in all the patients.
Conclusion: Thus slit like ventricles, empty sella, vertical kinking of optic nerve, prominence of CSF spaces around optic nerve
and venous sinus abnormalities detected on MR venography are important neuro-radiological markers of IIH that contribute
maximally to the diagnosis of ITH.
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INTRODUCTION:

Idiopathic or Benign intracranial hypertension (ITH)
is a disorder of unknown etiology characterized by
raised CSF pressure and is primarily a diagnosis of
exclusion "It presents with nonspecific symptoms
which overlaps with many other serious neurologic
disorders.Radiological signs are also subtle and a
radiologist requires high index of suspicion and
expertise to  diagnose benign intracranial
hypertension.If diagnosed appropriately it can be
satisfactorily ~ treated with  good clinical

improvement.Hence every radiologist must be aware

of the of the radiological features of IIH.ITH presents
with headache, nausea, vomiting, pulsatile tinnitus,
diminution of vision, double vision and other visual
symptoms .

If not treated, it may progress to papilledema, which
can further lead to tovision loss. With this
constellation of symptoms and signs, MRI forms the
investigation of choice.It initially helps to exclude
lesions that produce intracranial hypertension such
as: Tumour, Obstructive hydrocephalus, chronic
meningitis, internal jugular vein stenosis and dural

sinus thrombosis, AV fistula. 3. MRI features which
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are seen in cases of BIH include slit like ventricles,

empty sella, flattening of the posterior sclera,

dilatation or tortuosity of the optic nerve sheath or

gadolinium enhancement of the optic disc and dural

venous sinuses abnormality. Thus we have decided to

evaluate MRI features of IIH and determine the

contribution of each in reaching the diagnosis which

will help the radiologist in solving this diagnostic

dilemma.

AIMS & OBJECTIVES:

1) To describe the radiological features of idiopathic

intracranial hypertension and the frequency and

contribution of each finding for the diagnosis of this

condition.

2) To describe clinical features, pathogenesis and

treatment of idiopathic intracranial hypertension.

MATERIALS AND METHODS:

1. STUDY DESIGN: Observational prospective

study
2. SAMPLE SIZE: 20 patients
3. INCLUSION CRITERIA:
e All cases referred to the department over a

18 month period between 2015-2016 with
neurological complaints who fulfilled
Modified Dandy’s criteria.

4. EXCLUSION CRITERIA:

The parameters for the above sequences were-

e Patients not willing to give written informed
consent.
e  Allergy to contrast agents.
e Deranged renal function test
(Sr.Creatinine>1.5 mg/dL)
e History of cardiac pacemaker.
e  History of heart surgery/ valve replacement
e History of aneurysmal/ vascular surgery
e History of electrical implants/
neurostimulators/ pumps/ electrodes
e History of cochlear implants
e History of gunshot/ shrapnel injury/ metallic
foreign body (especially in eyes ).
5. STUDY PROTOCOL:
MRI imaging of the patients was performed on a
“PHILIPS ACHIEVA 1.5T MRI MACHINE”, at
our department. Detailed clinical histories of the
patients were taken and relevant examination
findings and investigations were recorded. After
obtaining the written informed consent, MRI was
performed using a Brain coil, according to our
hospital protocol. After a localizer series, the
standard imaging protocol consisted of the
following sequences- axial T2, coronal FLAIR,

sagittal T1, axial T2 FFE and axial DWI.

TE TR FOV Slice thickness
Sequence _— I ms Matrix pixels I em I mm

TIW 15ms Min-450ms 256 x AP-215, Smm
Max-650ms RL-131
FH-230

100ms shortest 512 AP-240, Smm
T2W RL-192
FH-137
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140ms 10000ms
FLAIR

288 AP-148, 2.75
RL-130
FH-173

23.03 shortest
FFE

288 AP-230 Smm

RL-205
FH-149

shortest shortest

DWI

256 AP-215 Smm

RL-220
FH-132

Evaluation of the age, gender, symptoms, signs,
diagnostic evaluation(CSF pressures)was done.
Various radiological findings like slit like
ventricles, empty sella, flattening of the posterior
sclera, dilatation or tortuosity of the optic nerve
sheath or gadolinium enhancement of the optic
disc and dural venous sinuses abnormality were
documented. The frequency and distribution of
each finding was calculated.

RESULTS:

In our study, middle aged obese females were
commonly affected, the mean age being 40 years,
youngest patient in our study being 21yrs & oldest
being 52yrs.The patients in our study presented with
headache(94%),transient  visual obscurations or
blurring(68%),
tinnitus(58%),pain behind the eyes(44%),double

pulsatile synchronous

vision(38%),visual  loss(30%),pain  with  eye
movement(22%).Examination revealed papilledema,

horizontal diplopia and visual loss.

Radiologic examinations are traditionally performed
to help exclude lesions that produce intracranial
hypertension, such as tumor, chronic meningitis,
obstructive hydrocephalus, dural sinus thrombosis,
arteriovenous fistula etc. In our study, findings of slit
like frontal horns of bilateral lateral ventricle (Fig.1)
and empty sella (Fig.2) related to the raised
intracranial pressure were found in all the patients.
Findings related to optic nerve such as vertical
kinking of optic nerves (Fig.3), prominence of CSF
space around optic nerves (Fig. 4) were present in 15
out the 20 patients MR venography revealed
hypoplastic left transverse sinus (Fig. 5) in 8 patients
while dural venous sinuses were replaced by
collaterals in 5 patients.

The CSF opening pressure in all these patients was
above 25cm of H,O thus confirming the diagnosis of
Idiopathic intracranial hypertension. Idiopathic
intracranial hypertension cases at our institution:

Table I ,ILIII & IV.
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FIGURE 1: Axial T2 weighted MRI images shows slit like frontal horns of bilateral lateral ventricles.
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FIGURE 3: Saggital T1 weighted MRI images shows vertical kinking of optic nerve.
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FIGURE 5 : TOF-MR venogram shows hypoplastic left transverse sinus.

Table It
AGE | SEX | HISTORY | O/E SMALL EMPTY | VERTICAL | PROMINENCE | MR CSF
SLIT LIKE | SELLA | KINKING | OF CSF | VENOGRAM | pressure
VENTRICLE OF OPTIC | SPACE (cm of
NERVES AROUND H20)
OPTIC
NERVES
CASE | 45 F c/o chronic | Temporal
1 headache disc pallor + + + + Normal 32 cm
clo
photophobia
CASE clo -B/L. chronic + + _ _ Hypoplastic 30 cm
2 36 F headache papilloedema left
since 1 | -Atrophic Transverse
month optic disc. Sinus
no h/o
visual
complaints.
CASE clo B/L Medial 35cm
3 50 M throbbing Papilloedema + + + + portion of left
headache transverse
28
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since 4 yrs
c/o
dimunition

of vision

sinus appears

hypoplastic.

CASE

52

clo B/L
F headache Papilloedema + + +
left

Hemi
cranial
since 3yrs
c/o

photophobia

Dural sinuses
replaced by

collaterals

28 cm

CASE

47

F c/o chronic | B/L pale + + +

headache optic discs

Normal

30cm

*B/L-bilateral
**(Q/E-on examination

***c/o-complaining of

Applied Physiology & Anatomy Digest

Now Indexed in

Index Copernicus & Cite Factor
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Table II:
AGE | SEX | HISTORY O/E SLIT PARTI | VERTICA | PROMINENC | MR CSF
LIKE AL L E OF CSF | VENOGRA | OPENING
VENTRIC | EMPT | KINKING | SPACE M PRESSUR
LE Y OF OPTIC | AROUND E
SELLA | NERVES OPTIC (Cm of
NERVES H0)
CASE6 | 21 F clo B/L pale + + + _ NORMAL
headache optic discs. 35CM
since 10
months., c/o
photophobia
CASE7 | 45 M clo B/L + + _ _ 32 cm
headache papilledema NORMAL
since 4 | with  retinal
months. haemorrhages
CASE 8 | 43 F c/o clo B/L + + _ _ Hypoplastic
Headache papilloedema, left 38 cm
since 1 transverse &
month sigmoid
sinus.
CASE9 | 25 F clo + + + + Dural sinuses | 35 cm
headache, B/L replaced by
DOV since | papilloedema multiple
20 days collaterals
CASE 35 F c/o B/L + + + + Hypoplastic 32CM
10 headache Papilloedema left
since 5 | mild transverse
months, restriction of sinus.
diplopia lateral gaze.
since 10
days.
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Table III:
AGE | SEX | HISTORY O/E SMALL EMPTY | VERTICAL | PROMINENCE | MR CSF
SLIT LIKE | SELLA | KINKING | OF CSF | VENOGRAM | pressure
VENTRICLE OF OPTIC | SPACE (cm of
NERVES AROUND H20)
OPTIC
NERVES

CASE | 42 F clo chronic | B/L Dural sinuses
11 headache papilloedema + + + + replaced by | 35cm

c/o dimunition | -Atrophic collaterals

of vision optic disc.
CASE c/o  headache | -B/L pale + + + + Hypoplastic 32 cm
12 39 F since 1 month, | optic discs left

binocular mild Transverse

diplopia since | restriction of and sigmoid

5 days lateral gaze. sinus
CASE c/o throbbing | B/L Medial 34cm
13 51 M headache Papilloedema + + + + portion of left

since 4 yrs with  retinal transverse

c/o blurring of | haemorrhages sinus appears

vision hypoplastic.
CASE c/o headache B/L + 30 cm
14 49 F since 3yrs Papilloedema + + + Normal

c/ophotophobia
CASE | 45 F c/o  headache | Temporal + + _ _ Hypoplastic 28cm
15 since 4 month. | disc pallor left

no h/o visual Transverse

complaints. Sinus
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Table IV:
AGE | SEX | HISTORY O/E SLIT PARTI | VERTICA | PROMINENC | MR CSF
LIKE AL L E OF CSF | VENOGRA | OPENING
VENTRIC | EMPT | KINKING | SPACE M PRESSUR
LE Y OF OPTIC | AROUND E
SELLA | NERVES OPTIC (Cm of
NERVES H 0)
CASE 27 F clo B/L pale + + + + NORMAL
16 headache optic discs. 35cm
since 10
months., c/o
photophobia
CASE 39 F clo B/L + + + + 32cm
17 headache papilledema NORMAL
since 4 | with  retinal
months, c/o | haemorrhages
transient
blurring of
vision since
1 month.
CASE 46 F clo clo B/L + + _ _ Hypoplastic
18 Headache papilloedema, left 38 cm
since 1 transverse &
month, sigmoid
sinus.
CASE 27 F c/o + + + + Dural sinuses | 35 cm
19 headache, B/L replaced by
DOV since | papilloedema multiple
20 days collaterals
CASE 30 F clo B/L + + + + Hypoplastic 32cm
20 headache Papilloedema left
since 5 | mild transverse
months,dipl | restriction of sinus.
opia  since | lateral gaze.
10 days.
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DISCUSSION

Although Idiopathic intracranial hypertension (IIH),
pseudotumor cerebri, and benign intracranial
hypertension (BIH) are synonymous, IIH is the
preferred term. Idiopathic intracranial hypertension
(ITH) is a disorder that predominantly affects obese
women of childbearing age.'

Modified Dandy’s criteria is used for diagnosing ITH

1) If symptoms are present, they may only
reflect those of generalized intracranial
hypertension or papilledema.

2) If signs are present, they may reflect only
those of generalized intracranial
hypertension or papilledema.

3) Documented elevated ICP measured in the
lateral decubitus position (findings of
assessment of ICP by lumbar puncture are
considered abnormal if above 20 cm H,O in
normal-weight individuals and 25 mm H,0
in obese individualszo); MRI abnormal if
above 20 cm H,O in normal-weight
individuals and 25 mm H,O in obese
individuals®®)

4) Normal CSF composition

5) No evidence of hydrocephalus, mass,
structural, or vascular lesion on MRI or
contrast-enhanced CT for typical patients
and on MRI and MR venography for all
others

6) No other cause of intracranial hypertension
identified.

Obesity has long been associated with ITH

.Chronic inflammation associated with obesity,

raised intra-abdominal pressure leading to raised

central venous pressure and increased

estrogenicity associated with obesity are few

factors being proposed as possible etiological

factors in the development of IIH in obese
patients . Various medications and systemic
diseases have been associated with ITH > ®. The
most frequently reported medications are
tetracyclines and vitamin A-derived medications
while systemic lupus erythematosus ,uraemia
and hypothyroidism are the systemic diseases
which have been frequently reported to be
associated with ITH > . Men are less commonly
affected than women, are less likely to be obese
and are at a twice greater risk of vision loss than
women with ITH_” .Which part of the intracranial
compartment is responsible for raising
intracranial pressure in the absence of ventricular
dilatation is still unclear. Many theories have
been postulated which include increased venous
sinus pressure, decreased spinal fluid absorption,
increased spinal fluid secretion, increased blood
volume, brain oedema and idiopathic intracranial
venous hypertension ®Sensation of fullness in
the head occurs due to the compression of
intracranial vasculature and cranial nerves by the
increased intracranial pressure. Deterioration in
vision and finally the complete loss of vision are
due to pressure on the optic nerve.Obstruction of
axonal transport at the level of the optic disc
causes papilledema ° Direct transmission of the
elevated CSF pressure results in distension of the
perioptic subarachnoid space and also protrusion
of the optic papilla into the posterior aspect of
the globe'’. Fixation of the distal and proximal
points of the optic nerve leads to optic nerve
tortuosity in patients with elevated intracranial
pressure. Eliseeva et al. in their study also noted
that increased intracranial tension can be seen as
prominent subarachnoid space along the optic

nerve ''. A study by Gibby et al. noted posterior
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globe flattening on CT scans and considered it to
be the mildest in the spectrum of changes leading
to the protrusion of the optic nerve head into the
globe'?. Jacobson found bilateral flattening of the
posterior sclera and distension of the perioptic
subarachnoid space on MRI in a patient with
elevated intracranial pressure and unilateral
papilledema ".In our study findings related to
optic nerve such as vertical kinking of optic
nerves, prominence of CSF space around optic
nerves were present in 15 out the 20 patients.
Similarly, compression of the vestibulocochlear

nerve results in tinnitus and nausea.

Raised intracranial pressure also leads to
downward herniation of an arachnocele through
a defect in the diaphragm sella leading to empty
sella '*. In our study empty sella was present in
all the patients .Another theory proposes that
arterial CSF pulsations transmitted to the
compressible medial aspects of dural venous
sinuses result in periodic compression of their
walls and luminal narrowing. Transverse sinus
stenosis can be both a cause and an effect of
intracranial hypertension. In most cases, a
collapsible  transverse  sinus,  structurally
susceptible to extrinsic compression from
intracranial hypertension initiates a vicious
cycle. It has been postulated that raised
intracranial pressure compresses the collapsible
transverse sinus causing outflow obstruction,
which results in venous hypertension. This then
leads to decreased CSF absorption and causes
further increases in intracranial pressure, which
then accentuates external compression of the
transverse sinus and further stenosis". It can be

seen in 14-90% patients of IIH and should be

looked for in all suspected cases for IIH on MR
venogram ‘. In our study abnormal MR
venogram was present in 13 out of 20 (62.5%) of

patients.

In a study by Divyata R. Hingwala et al, five
imaging findings (perioptic nerve sheath
distension, globe flattening, empty sella, vertical
buckling of optic nerve, optic nerve head
protrusion) were described in 21 patients with
proven IIH and 60 patients with secondary
intracranial hypertension .The patients with
proven ITH had a mean age of 27.6 years (range
7-44 years) which was less than the mean age of
40 years in our study. All patients but one were
females which was similar to our study. Of all
the imaging findings evaluated, optic nerve head
protrusion and  globe flattening  were
significantly associated with ITH '°.In our study
optic nerve related findings were present in 75%

of the patients.

In a study by R Silbergleit et al, Magnetic
resonance (MR) imaging was performed on six
patients with IIH. The patients were all women
with a mean age of 27 years similar to our study
(range, 17-41 years). MR imaging demonstrated
a partially empty sella in two patients, and one
patient had dural venous sinus abnormality.
Significantly larger subarachnoid space volumes
were found by volumetric pixel analysis in
patients than in control subjects, without a
significant difference in ventricular volumes,
however the wide range of normal values for the
subarachnoid spaces limited the clinical use of
these measurements. They also concluded that

the role of MR imaging, as with CT, is primarily
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in the exclusion of other diseases with clinical
presentations similar to that of ITH.""In a study
by Brodsky MC et al, the MR imaging found
empty sella in 70% of patients with IIH,
flattening of the posterior sclera in 80%,
enhancement of the prelaminar optic nerve in
50%, distension of the perioptic subarachnoid
space in 45%, vertical tortuosity of the orbital
optic nerve in 40%, and intraocular protrusion of
the prelaminar optic nerve in 30%. They
concluded that in patients with IIH, all
neuroimaging signs except for intraocular
protrusion of the optic disc are highly significant
for the presence of elevated intracranial

18
pressure.

Limet al " and Agid et al ** have described the
specificity and sensitivity of these imaging
findings in IIH. Agidet al have shown that
posterior globe flattening, optic nerve sheath
distension, optic nerve tortuosity, and empty
sella turcica were significantly associated with
ITH and posterior globe flattening, optic nerve
protrusion and slit like ventricles had maximum
specificity (100%). Limet al found a similar
high specificity for optic nerve head protrusion
but lower specificity for flattening of the
posterior sclera (60%). They found statistical
significance only for optic nerve tortuosity.
Similarly in a study by Sureyya Burcu Gorkem
et al, they found out that in pediatric population,
optic nerve findings and decreased pituitary
gland size arereliable neuroradiological
diagnostic markers for ITH *'. Vaghela V et al
concluded that although it has been many
decades since the identification of this condition

which presents with intracranial tension

disturbances in a patient with headache, further
insights into their natural history and
pathogenesis are increasing. Advances in
imaging have revolutionized understanding of
the intracranial pressure disturbances with
improved diagnostic accuracy and patient
management. Awareness of the subtle imaging
findings in IIH is important to make an prompt

. L 22
diagnosis .

Pharmacological treatment includes
acetazolamide, which is the most effective drug
found to lower the intracranial pressure in these
patients. For patients with inadequate headache
relief with first line intracranial pressure
lowering agents, primary headache prophylaxis
can be started with amitriptyline, topiramate,
other commonly prescribed migraine prophylaxis
agents. Corticosteroids may be used as a
supplement to acetazolamide in patients who
present with severe papilledema . Patients
presenting with progressive loss of vision should
immediately be placed on oral prednisolone. If
the visual field continues to worsen on
corticosteroid treatment, immediate surgical
management should be resorted to, which
includes optic nerve fenestration surgery” and
Cerebrospinal fluid (CSF) diversion (i.e,
ventriculoperitoneal shunt or lumboperitoneal
shunt) .Intracranial venous sinus stenting within
a transverse sinus stenosis is performed to
decrease the pressure gradient and cerebral
venous pressure. This improves CSF resorption
in the venous system and leads to reduction in

the intracranial pressure.” %
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Conclusion nerve, prominence of CSF spaces around optic

nerve and venous sinus abnormalities detected

IIH is a less understood and studied entity, .
on MR venography are important neuro-

which presents with nonspecific symptoms and . . .
radiological markers of IIH.Thus, this study

subtle radiological signs.Prompt diagnosis with . . . . .
would acquaint the radiologists with various

adequate treatment can lead to significant . . . .
radiological markers that contribute maximally

improvement in the clinical condition of the ) . )
to the diagnosis of IIH and hence improve the

patient. According to our study, slit like .
patient management.

ventricles, empty sella, vertical kinking of optic
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