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ABSTRACT ARTICLE HISTORY
Despite the potential of Idiopathic Intracranial Hypertension (IIH) to cause visual morbidity, limited Received 7 June 2017
literature is available focussing on predictors of visual outcome in IIH. This study was planned to Revised 26 October 2017

assess visual morbidity in patients of IIH in terms of clinical and neuro-ophthalmo- logical ~ Accepted 31 October 2017
parameters. In this prospective study of 40 patients of IIH, neuro-ophthalmological parameters KEYWORDS

were noted in the form of visual acuity, visual field, contrast sensitivity, Retinal Nerve Fibre Layer Idiopathic intracranial
thickness, and visual evoked potential. Visual outcome was defined in using specific criteria. Final hypertension; predictors;

visual outcome of patients was compared with clinical and neuro-ophthalmologic para- meters to visual outcome
determine any correlation. The most common presenting clinical symptoms were headache (85%)
and Transient visual obscurations (TVOs) (52.5%). In univariate analysis severity of visual loss,
Cerebro Spinal Fluid (CSF) pressures and abnormal Visual evoked potential (VEP) were associated
with worse visual outcome or need of aggressive management. When adjusted for severity of
visual loss no independent clinical/neuroophthalmic predictor could be established. High CSF
opening pressure, worsening vision/papilledema, greater Retinal Nerve Fiber Layer (RNFL) thick-
ness and abnormal VEPs may be some of the alarming signs for physicians, but none of these
parameters can be used as an independent predictor for visual outcome in isolation. Visual loss at
presentation is probably the most important predictor of the final visual outcome in these
patients. This may also suggest that patients presenting in an advanced disease course (with
worse visual status) fair badly despite best medical/surgical management. Early diagnosis and
prompt management is the cornerstone of management.

Introduction that this entity is not “Benign” as it can cause
devastating loss of vision. In this view, Corbett
and Thompson’ referred this condition, more
appropriately as  “Idiopathic  Intracranial
Hypertension”. The criteria for diagnosis were
modified by Smith JL in.1985° Modified Dandy
Criteria®>” had been widely used for diagnosis of
ITH till 2013. The criteria were revised in 2013 to
incorporate advances in recent decade.*

Of late, it has been well established that “At
stake is vision” and any delay in diagnosis or
inappropriate management may cause permanent
loss of vision. Despite the potential of this entity to
cause significant visual morbidity there is limited
literature available focussing on predictors of final
visual outcome. Objective clinical and neuro-
ophthalmologic predictors may aid in early

Despite the fact that Idiopathic Intracranial
Hypertension (IIH) was described about 125 years
ago, a cohesive concept on etio-pathogenesis and
approach to management has not emerged. ITH has
been viewed in different perspectives and its
nomenclature has undergone enumerable changes
since its inception as a distinct entity. While some
authors referred to the condition as arachnoiditis’,
others named it as toxic hydrocephalus®, hyperten-
sive meningeal hydrops®, otitic hydrocephalus, and
pseudotumor cerebri.* In 1937, Dandy” first docu-
mented elevated CSF pressure in IIH along with
the spectrum of symptoms of IIH. Years later,
Foley® attempted to simplify the nomenclature by
describing this entity as “Benign Intracranial
Hypertension”. However, soon it was recognized
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recognition of patients requiring aggressive medi-
cal/surgical intervention.

This study was attempted to determine the out-
come of IIH with regards to various clinical and
neuro-ophthalmological parameters. A compre-
hensive attempt was made to analyse visual out-
come using well defined strategies and to
determine predictors of worse outcome.

Materials and methods
Study design

This was a prospective study carried out in a tertiary
care hospital in North India from January 2012 to
December 2013. All consecutive patients attending
the neurology/ophthalmology clinic and fulfilling
the Modified Dandy Criteria®® for ITH were included
in the study. For patients enrolled in 2013, the
revised diagnostic criteria for pseudo tumor cerebri
were used.” Ethical clearance was taken from the
Institutional body.

Materials

Visual acuity was done using Snellen’s charts. The
baseline Standard Achromatic Perimetry was done
in all patients on the Humphrey’s Field Analyser
750 II (Carl Zeiss-Humphrey Systems, Dublin, CA)
using the 24-2 testing protocol by SITA-Standard
strategy. RNFL measurements were obtained on the
Cirrus OCT ~ (Carl Zeiss Meditec, Dublin, CA,
USA). The RNFL thickness in four different quad-
rants as well as values for mean RNFL thickness
were computed. P 100 latencies were measured on
VEP (by pattern reversal study using checker board
pattern). Contrast sensitivity was done at five spa-
tial frequencies in all the patients using Functional
Acuity Contrast Test (F.A.C.T.) at 3 m distance
under normal lighting. The F.A.C.T. chart consists
of 45 sine wave gratings arranged in five rows and
nine columns. The corresponding spatial frequen-
cies are 1.5,3,6,12 and 18 cycles per degree. The
deviation from normal pattern of contrast sensitiv-
ity at these frequencies was noted.

All parameters were analysed every month for
first 3 months and then at the end of 6 months. All
patients underwent Gadolinium enhanced MRI of

the Brain with MR Venography to rule out cere-
bral venous thrombosis.

Grading of the parameters

Visual grading was done based on the visual acuity
and visual field (Wall and George).lo’11 Some vital
points of this grading system are as follows- Grade 0
was given when there was normal visual acuity and
visual field. Grade 1/Minimal visual loss; if there was
either of the following-a) Visual fields met criteria for
deficit but no greater than three contiguous points
were abnormal/no points having loss greater than 10
db; b) Enlarged blind spot with no encroachment into
the central 10°% c) No defects involving fixation and
Visual Acuity 6/6 or better. Grade 2/Mild Visual loss
was considered if either— a) Field defects were larger
than those in grade 1; b) Blind spot was enlarged and
encroaching into central 10° ¢) Defects involving
fixation (less than 10 db loss) and VA of 6/6 or better.
Grade 3/Moderate visual loss was considered if
either a) Field constriction was present with all points
abnormal in one isopter; b) Defects involving fixation
and visual acuity was worse than 6/9 but less than 6/
36 (For defects not involving fixation: all points loss
in greater than one quadrant but less than one hemi-
field or loss greater than 20 ° * 20° in diameter in less
than one quadrant was considered.); c¢) Blind spot
encroached fixation (relative defect) with greater
than 10 db loss. Grade 4/Marked visual loss was
considered when either a) Isopter constriction of
<50° but more than 20° to the brightest stimulus
was present; b) Defects involving fixation with acuity
worse 6/36 to 6/60 (For defects not involving fixation
involvement of one hemifield or greater was consid-
ered) ¢)Blind spot encroaching on fixation (relative
defect) with greater than 2 log units of loss. Grade 5/
Blinding visual loss was considered when visual field
constriction-less than 20° to brightest stimulus or
visual acuity worse than 6/60 was present.

Papilledema was graded as per the Modified
Frisen’s Scale.'” Continuous variables like RNFL-
thickness, P100 latency on VEP were analysed
accordingly using independent t-test.

Treatment

All patients were treated with acetazolamide in
the dose of 500 mg to 2 gm. Topiramate (25 mg



to 100 mg) and Furosemide (20-40 mg) was
also used in selected patients. In case of worsen-
ing of the symptoms on the conventional med-
ical therapy or very poor visual acuity at
presentation, patients were offered high dose
steroids pulse (Intravenous Methyl prednisone
1 gm daily for a maximum of 5 days) while
waiting for a more definitive (surgical) interven-
tion. If there was no/inadequate response,
patients were taken up for optic nerve sheath
fenestration. The patients with poor vision at
baseline or with worsening parameters were
offered early optic nerve sheath fenestration.
Eight patients had required steroids and one
out of the eight had to be subjected to ONSF
because of worsening vision. While 40 patients
were enrolled for the initial study, one patient
had lost to follow-up. So final treatment out-
comes were calculated based on 39 patients.

Statistical analysis

Descriptive statistics was used to analyse mean,
standard deviation, frequency,and percentage.
Inferential statistics for example, t test and Chi
Square test (Fischer exact test) were used to
estimate the population parameters. Categorical
variables were analysed between good outcome
(present/absent) as well as need of aggressive
treatment(steroids/surgery)(Yes/no) using Chi
Square (Fischer exact wherever applicable) test.
Independent t-test was applied to compare con-
tinuous variables. All calculations were two
sided. A value of < 0.05 was considered to be
statistically significant. Multiple logistic regres-
sion was used after correcting for visual loss at
presentation while considering the parameters,
which could predict visual outcome in univariate
analysis.

Results
Demographic data (Table 1)

This prospective study included 40 patients of
ITH. The mean age of patients at time of pre-
sentation was 32.8 + 11.06 years (Range
14-56 years). There were 38 women and two
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men in the study and 70% of the participants
were overweight.

The most common symptom at presentation
was headache which was seen in 85% patients
followed by TVOs in 52.5% patients and visual
loss at presentation was present in 25%
patients.

The most important finding on the examina-
tion was papilledema which was seen in all the
patients. However, two patients (5%) had papil-
ledema only in one eye (Unilateral papille-
dema). Sixth cranial nerve palsy was seen in
22.5% patients. one patient had fourth cranial
nerve palsy and one patient had trigeminal
(ophthalmic division) palsy as false localising
signs. The baseline data of patients at presenta-
tion has been detailed in Table 1.

Table 1. Baseline data of patients at presentation.

Percentage
n (%)
Female 38 95
Gender Male 2 5
Age in years (Mean + SD) 328 £ 11.06
BMI® in kg/m? (Mean + SD) 26.89 + 2.74
Mean CSF*- Pressure in mm of H20 (Mean + SD)  266.9 + 55.6
Mean Retinal fibre Layer thickness on OCT* in um 168.5 + 74.06
(Mean + SD)
Mean P100 Latency on VEP" in m sec (Mean + SD) 113.3 + 10.97
Clinical Features Headache 34 85
TVOs 21 525
Diplopia 9 225
Cranial Nerve Six 9 225
Involvement
Four 1 25
Five 1 25
Visual deficits 10 25
Tinnitus 3 7.5
Papilledema on Fundus Grade 0 0 0
examination
(Modified Frisens Grade 1 0 0
grade)'?
Grade 2 8 20
Grade 3 15 375
Grade 4 17 425
Grade 5 0 2.5
Abnormalities on MR- Empty sella 20 50
Brain
Scleral flattening 20 50
Optic nerve protrusion 19 47.5
Optic nerve sheath 12 30
distention
Optic nerve tortuosity 17 425
Slit like ventricles 0 0

@ BMI- Body Mass index; $ CSF- Cerebro Spinal Fluid; * OCT- Optical
Coherence Tomography; A VEP- Visual Evoked Potential
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Visual outcome

For the purpose of analysis of visual outcome, the
worse eye of each patient was chosen. The eye with
the worse visual grade (based on Humphrey Mean
deviation and visual acuity) at the entry was cho-
sen. One patient had lost to follow-up hence 39
patients were analysed finally.

Assessment of visual outcome was based upon
final visual grade attained by the patient at the
end of 6 months

Good outcome was as defined by attainment of
visual gradelo’11 of zero (no visual loss) or an
improvement of > 2 grades from the baseline at
6 months follow-up.

As all the patients were treated, final outcomes
could be biased and might not have reflected the
true natural history of the disease. All the patients
were treated in a stepwise manner. First medical
management was administered in the form of acet-
azolamide(+Topiramate/Furosemide). If they failed
this first line treatment, surgical intervention was
done. In a few patients, who presented with signifi-
cant visual loss or the ones who worsened despite
best medical management, high dose steroid pulse
was administered while waiting for definitive surgi-
cal management(n = 8). Thus, need to give ster-
oids suggested failure of routine treatment or in
other words more severe disease. The profile of the
patients who needed this aggressive management
was also noted. One out of these eight patients was
subjected to ONSF in view of worsening vision
despite best medical management.

Clinical parameters and visual outcomes
(Table 2, 3)

Univariate analysis was carried out for all para-
meters to look for any association with visual out-
come. As good vision at the outset is expected to
remain better at the follow-up, multivariate analy-
sis was also done after adjusting for vision at the
presentation.

The mean CSF opening pressure in current
study was 266.9 = 55.6 mm of H20.

The mean CSF pressure in the patients with poor
outcome was 305.714 + 50.61 mm of H,O as against
CSF pressure of 260.469 + 53.49 mm of H,O in

Table 2. Univariate analysis of predictors of good outcome
(good outcome defined by visual loss grade = 0 or > 2 grade
improvement on 6 month follow-up).

Good outcome (no vision loss or > 2
grade improvement on 6 month

Clinical/ follow-up)
Neuroophthalmic Yes No p
Parameters (n=32) (n=7) Value
Age in years (Mean 3228 £ 114 33.18 £ 11.2 0.845
+ SD)
Gender- Female 30 7 0.669
Headache 26 7 0.568
TVOs 16 4 1.0
Diplopia 7 2 0.653
Visual Deficit 9 1 0.65
High BMI® (in kg/ 25 6 0.383

m? (Mean * SD))
CSF® pressure in
mm of H20
(Mean+SD)
Baseline RNFL* in
um (Mean=SD)
Baseline P100
latency on VEPA
in msec (Mean
+SD)
Abnormal MRI 27 5 0.588

@ BMI- Body Mass index; $ CSF- Cerebro Spinal Fluid; *RNFL- Retinal
Nerve Fiber Layer; A VEP- Visual Evoked Potential

260.469 = 53.4964 305.714 = 50.6153 0.048

161.594 + 755453 191.000 + 68.5176 0.350

111.844 + 11.3567 117.429 + 5.7404 0.217

Table 3. Univariate analysis of predictors of need of aggressive
treatment (steroids/surgery) on 6 month follow-up.

Need of Steroids

p
Predictors Yes (n = 8) No (n =32) Value
Age in years (Mean + SD)  33.18 + 11.2 3228 £ 114 0.849
Gender- Female 8 30 0.468
Headache 5 29 0.082
TVOs 2 19 0.120
Diplopia 1 8 0.655
Visual Deficit 3 7 0.653
High BMI®(in kg/m? (Mean 8 24 0.102
+ SD))

CSF® pressure in mm of 24250 = 23.14 272.96 + 59.76 0.168
H20 (Mean+SD)
Baseline RNFL* in pm

(Mean+SD)

207.87 + 945 15859 + 66.20 0.198

Baseline P100 latency on 126.0 £ 6.8  110.12 £ 943 0.00
VEPA in msec (Mean
+SD)
Abnormal MRI 8 25 0.309
Severe visual loss at outset 8 18 0.034

@ BMI- Body Mass index; $ CSF- Cerebro Spinal Fluid; *RNFL- Retinal
Nerve Fiber Layer; A VEP- Visual Evoked Potential

patients with good outcome. In univariate analysis,
the visual outcome showed significant association
with CSF opening pressure (p = 0.048). However,
when multiple logistic regression was applied, after
adjusting for vision at the outset no independent
predictor of visual outcome could be established.
High CSF opening pressure may be a reflection of



more severe disease, however, it is not an indepen-
dent predictor of visual outcome.

No significant correlation with visual outcome
could be established between the gender, age, BMI,
or any specific clinical symptom or sign.

Neuro-ophthalmological parameters and visual
outcomes (Table 2)

No specific visual field defect correlated well with
the final visual outcome. Also no statistically sig-
nificant correlation of the visual outcome could be
established grade of papilledema at presentation.

The average RNFL thickness in pm at presenta-
tion in our cohort was 168.5 + 74.06.No significant
association between RNFL thickness and visual
outcome was noted.

RNFL thickness (as was calculated by area under
the curve) of above 178 pm was found to be inver-
sely correlated with good outcome with a specificity
of 66.67% and sensitivity of 56.7%. The positive
predictive value of RNFL thickness >178 um for a
poorer outcome at 6 months is 51.52%. No signifi-
cant association between P100 latency on VEP or
with contrast sensitivity at any spatial frequency and
visual outcome was noted as well.

Apart from clinical and neuroophthalmic para-
meters the association between various neuroima-
ging (Gd MRI- Brain and MR- Venography)
findings and visual outcome was also assessed.
Though majority of patients had one or another
abnormality on Neuroimaging, no definitive asso-
ciation could be established.

Predictors of need of aggressive management
(Table 3)

Clinical profile of patients needing aggressive
management (steroids/ONSF) was also noted and
all clinical and neuroophthalmic parameters were
analysed for presence of any association. In uni-
variate analysis severe visual loss and abnormal
VEP showed statistically significant correlation
with need of aggressive management. However,
after adjusting for visual loss at the presentation,
no independent predictor could be established.
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Discussion

The female to male ratio (19:1) of the patients of
ITH was higher in our study as compared to the
previous studies.'>'* The current study was a hos-
pital based study which included only newly diag-
nosed cases of ITH

While various studies have attempted to find pre-
dictors of visual outcome in patients of IIH, there are
controversies in the available literature.””™'® In the
current study, headache was the most common
symptom at presentation (85%) followed by transi-
ent visual obscurations (52.5%). 22.5% of the
patients had diplopia as time of presentation and
25% had significant visual deficits at presentation.

ITH has been associated with obesity, high BMI
and also with recent weight gain. Various authors
and the recent ITH Treatment Trial”>™'®> have
reported association of obesity in patients of ITH.
There are however, controversies as to whether
BMI can predict the final visual outcome in these
patients.'® In the current study also, 80% patients
(32/40) had a BMI of 225, 70% were overweight
and 10% were frankly obese. In this series, how-
ever, Body mass index did not show any correla-
tion with the final visual outcome.

Visual field defects were seen in 42.5% of
patients. The most common field defect was
enlargement of blind spot seen followed by con-
striction of peripheral field of vision. None of
the visual field defects in particular showed a
statistically significant correlation with the visual
outcome.

Visual outcome showed significant association
with CSF opening pressure when considered in
univariate analysis. This result could not be reci-
procated, when adjustment for visual loss at the
presentation was done; thereby suggesting that
CSF pressure can not be used as an independent
predictor of visual outcome.

Routinely, papilledema is used along with the
visual fields to monitor the treatment.

A prototype regression of papilledema in one of
the patients at presentation, at 3 months and at
6 months has been shown in Figure 1. Patients
with high grade papilledema along with dimin-
ished visual acuity at presentation are more likely
to experience treatment failure.'® However, fundus
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grading can be dubious, is highly dependent on
skills of individual and inter-rater variability is
high in grading papilledema. The visual field ana-
lysis also relies too much on the subject being
tested. In addition it is time consuming and sub-
ject to procedural errors. Multiple trails need to be
given to the patient to eliminate the false negative/
positive results. The regression of changes in a
prototype patient has been depicted in Figure 2.
In our study neither the grade of papilledema or

the type of visual defect correlated with worse
visual outcome. This might be related to the fact
these are not continuous variables and their assess-
ment may be subject to inter-and intra-rater
variations.

In view of these difficulties, we determined role
of monitoring of RNFL thickness in ITH for mon-
itoring clinical response and prognosis In the ser-
ies of Rebolleda and Munoz Negrete'” mean
peripapillary RNFL thickness in 22 patients of

Figure 1. Showing regression of papilledema in a prototype patient. Figure 1A shows papilledema at presentation and its regression
at 3 months (Figure 1B) The resolution of papilledema at 6 months has been shown in Figure 1C.

Figure 2. Showing regression of changes in visual fields in a prototype patient. Figure 2A shows peripheral constriction on visual
field testing at presentation and its improvement at 3 months (Figure 2B)The resolution of changes at 6 months has been shown in

Figure 2C.
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Figure 3. Showing regression of changes in retinal nerve fibre layer thickness in coherence with papilledemain a prototype patient.
Figure 3C shows retinal nerve fibre layer thickness at presentation of prototype patient. The findings were consistent with
papilledema both eyes(Figure 3A/B) at presentation. Normalisation of retinal nerve fibre layer thickness is seen over 6 months

(Figure 3F), consistent with resolution of papilledema(Figure 3D/E).

ITH was 183.3 + 74.7 um, while in our series, it was
168.5 + 74.06 um.

We however could not establish any significant
correlation between RNFL thickness and visual
outcome.

Figure 3 shows regression in papilledema in
coherence with normalisation of retinal nerve
fibre layer thickness.

Abnormal visual evoked potentials were asso-
ciated with significantly greater need for aggres-
sive treatment in the form of steroids.
Abnormalities in contrast sensitivity at any spatial
frequency did not correlate to visual outcome.
Also, no association between findings on neuroi-
maging and visual outcome could be established
in our study. These findings are in concordance
with available literature on the subject.'”'® From
the above discussion it is evident that though
high CSF opening pressure, worsening vision/
papilledema, greater RNFL thickness and abnor-
mal P100 latency on VEP may be some of the
alarming signs for physicians, but none of these
parameters in isolation can be used as predictor
for visual outcome. Visual loss at presentation is
probably the most important predictor of the
final vision in these patients. This may also sug-
gest that patients presenting in an advanced dis-
ease course (with worse visual status) fair badly
despite best medical/surgical management. Early
diagnosis and prompt management is the corner-
stone of management. Early alterations in various
neuroophthalmic parameters may help provide a
clinician window for early and appropriate
management.
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