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I N T R O D U C T I O N

Idiopathic intracranial hypertension (IIH), also
termed pseudotumor cerebri, is a syndrome of ele-
vated intracranial pre s s u re without clinical, laborato-
r y, or radiologic evidence for a space-occupying le-

sion or hydrocephalus. The confirmed diagnosis of
IIH re q u i res 1) documented elevation of intracranial
p re s s u re; 2) a normal neurologic examination except
for papil ledema and possibly sixth nerve palsy, 3) ab-
sence of space occupying lesion or ventricular en-
l a rgement on computed tomography (CT) or magnet-
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ic resonance imaging (MRI); and 4) a normal cere-
b rospinal fluid (CSF) composition (1-3). The symp-
toms of IIH are those typical of elevated intracranial
p re s s u re: pulsatile headache that may be pre c i p i t a t-
ed by changes in posture, prolonged vomiting, pul-
satile tinnitus, amaurosis fugax, blurred vision, and
diplopia. The associated signs are papilledema and
occasionally sixth nerve palsy. Any other focal neu-
rologic sign should suggest a diff e rent diagnosis. 

Several pathogenetic mechanisms have been sug-
gested for IIH, including decreased CSF absorptive
c a p a c i t y, obstruction or impairment of intracranial
venous drainage, cerebral edema, hypersecretion of
C S F, and any increased cerebral blood volume, but
to date there is no satisfactory pathogenetic expla-
nation for this disease (4, 5). Many studies have em-
phasized the association of IIH with menstrual ir-
regularities, pre g n a n c y, oral contraceptive intake, hy-
p o - h y p e r t h y roidism (6, 7), hypervitaminosis A (8, 9),
and with a wide spectrum of medical therapies (10-
18). Lee et al have recently reported the association
of sleep apnea syndrome and IIH in men in a re t ro-
spective noncomparative case series (19). Howev-
e r, potential risk factors have not been suff i c i e n t l y
evaluated by prospective and case-control studies.
Two recent case-contro l studies could not confirm
any of these associations except for obesity and a
recent increase in body weight before the onset of
symptoms (20, 21). 

The main morbidity of IIH is visual field and visual
acuity loss secondary to pro g ressive optic neuro p a-
t h y. Complete blindness and optic atrophy may oc-
cur if prolonged intracranial hypertension has been
left untreated. The frequency of visual field loss and
acuity loss with IIH is variable, but in one study field
loss was noted in 77.5% of eyes using automated thre s h-
old perimetry (22). Visual acuity loss in IIH occurs in
about 80% of eyes tested and legal blindness occurs
in about 10% of patients (23). Systemic hypertension
and recent weight gain have been reported to be sig-
nificant risk factors for visual loss (24).

The hospital incidence reported in several large se-
ries suggests that IIH is a relatively rare disord e r. At
p resent there are few studies evaluating the incidence
of IIH in a population (25-29). They reported an an-
nual incidence per 100,000 of 1.0 to 2.2 for the to-
tal population, and 3.5 to 12.0 for women in the re-
p roductive age groups; for those defined as obese

(body mass index [BMI] > 26), the incidence rate in-
c reased up to 21.4. The reported female-to-male ra-
tio was 8:1 in two studies. The epidemiologic stud-
ies mentioned have been performed in specific geo-
graphic areas (United States, Israel, and Libya), with
a wide diff e rence in IIH incidence rates among the
populations examined. It is possible that such a dif-
f e rence is related to the high prevalence of obesity
among females of the re p roductive age group in the
Lybia population, as postulated by Radhakrishnan et
al (28). To our knowledge, there is only one re p o r t
about IIH epidemiology in Europe (30). In this study
performed over a 5 year period in I reland, the inci-
dence rate of IIH is significantly lower than rates re-
ported in previous studies. 

The purpose of our study was to ascertain the an-
nual population-based incidence rate of IIH and to re-
port the clinical features of incident cases diagnosed
among the population of Parma, northern Italy, over
a 10 year period (1990 to 1999).

M E T H O D S

The population of Parma (approximately 400,000 at
the 1999 census) provides an excellent re s o u rce for
this epidemiologic study, because medical care of peo-
ple l iving in this area is entirely supplied by two pub-
lic hospitals (Parma and Fidenza) and one private clin-
ic (“City of Parma” private clinic). These are the only
establishments that may offer diagnostic and thera-
peutic options for people with neurologic pro b l e m s .
Even in cases for which final medical care has been
o ff e red elsewhere, patients with intracranial hyper-
tension necessarily have been evaluated at the first
visit in these hospitals. 

For this study, diagnoses consistent with IIH were
indexed for computer retrieval in the electronic med-
ical charts storage system of each hospital, thus al-
lowing access to the original medical re c o rds for a
p reliminary screening. In order to identify IIH cases,
medical charts with the following diagnoses were re -
examined: pseudotumor cerebri, IIH, papilledema, brain
t u m o r, hydrocephalus, chronic tension headache, in-
tracranial venous sinus thrombosis, and migraine. 

Only patients whose data in the medical chart clear-
ly satisfied the modified Dandy criteria were diagnosed
as IIH. Furthermore, CSF opening pre s s u re and BMI
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calculation were reported for identified cases.
Follow-up data re g a rding visual status were avail-

able for all these patients; this included a complete
n e u ro-ophthalmologic evaluation with visual field test-
ing. Each patient performed both Goldmann and au-
tomated static perimetry at baseline. During the fol-
low-up, each patient underwent automated static perime-
try with 30-2 program when using Humphrey Vi s u a l
Field Analyzer (Humphrey Instruments) or glaucoma
f u l l - t h reshold program when using the Octopus
perimeter (Swiss Interzeag). Perimetry was per-
formed every 3 months for the first year. For those
patients with stabilized visual field after 1 year of ther-
a p y, perimetry was subsequently performed every 6
m o n t h s .

To be considered a case, onset of symptoms had
to have occurred in the decade between January 1,
1990, and December 31, 1999. Cases outside the coun-
ty of Parma were not included in the study and only
patients native of this area or living here for at least
5 years were evaluated for our purposes. Age- and
sex-specific incidence rates were calculated by di-
viding the number of incident cases by the proper de-
n o m i n a t o r, estimated from the 1999 decennial cen-
sus of the population of Parma. 

Obesity was defined as a BMI (weight in kilograms
divided by the square of the height in meters) of 26
or more. 

A c c o rding to the Italian National Health Survey, 1990–91,
24.2% of women and 38.3% of men in northeast Italy
(Parma area) have an excessive body mass re l a t e d
to their stature. These parameters were used to de-
termine the proportion of obesity in the local popu-
l a t i o n .

R E S U LT S

Incidence rates

F rom a total of 1353 medical re c o rds that were ex-
amined, 10 cases (8 women and 2 men) of IIH were
identified in the Parma population. Their age ranged
f rom 16 to 53 years. The mean age at diagnosis was 
36 ± 12.1 years for women, and 35.5 ± 14.8 for men.
Average annual incidence rates per 100,000 persons
for IIH by age and sex are shown in Table I. The annu-
al age-adjusted rate per 100,000 is 0.28 for the total
population. The age-adjusted rates are 0.12/100,000/
year for males and 0.43/100,000/ year for females. The
female-to-male ratio is 4:1. For women in re p ro d u c t i v e
age (15 to 44 years), the annual incidence rate is 0.65/100,000.
For women defined as overweight (BMI > 26) in the re-
p roductive age, the annual incidence rate is 2.7/
100,000. Our data are compared with other epidemio-
logic studies on IIH in Table II.

Clinical feature s

Duration of symptoms prior to diagnosis varied fro m
20 days to 5 months, with a median of 30 days. Headache
was present in all but one patient and papilledema
was evident in all patients at first examination. Tr a n-
sient visual obscuration lasting few seconds and per-
sistent blurred vision were reported in eight cases.
D e c reased visual acuity and diplopia were seen in thre e
cases as initial, but not isolated, symptoms. Vi s u a l
loss was never reported as the main complaint. En-
l a rged blind spot was observed in all cases, where-
as significant constriction of the visual field was ev-

TABLE I - AGE- AND SEX-SPECIFIC AVERAGE ANNUAL INCIDENCE RATES OF IDIOPATHIC INTRACRANIAL 
H Y P E RTENSION PER 100,000 POPULATION IN PARMA, ITA LY, 1990 TO 1999

Age group, M a l e s F e m a l e s To t a l
y r N o . R a t e s N o . R a t e s N o . R a t e s

0 - 1 4 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0
1 5 - 2 4 1 0 . 5 0 8 1 0 . 5 3 4 2 0 . 5 2 1
2 5 - 3 4 0 0 . 0 0 2 0 . 5 8 1 2 0 . 3 1 8
3 5 - 4 4 0 0 . 0 0 2 0 . 7 3 1 2 0 . 3 5 5
4 5 > 1 0 . 1 1 4 3 0 . 2 8 1 4 0 . 2 0 6

All age gro u p s 2 0 . 1 2 4 8 0 . 4 2 5 1 0 0 . 2 8
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ident in three patients. 
The CSF opening pre s s u re in lateral decubit ranged

f rom 500 to 620 mm CSF, with a mean of 558.3 ± 50.7
mm CSF. All cases had normal CSF composition.

Outcome of patients

All patients were treated with diuretics and severe
weight reduction (approximately 6–10% of weight loss
as suggested by Kupersmith et al (31) and Johnson et
al (32), possibly within 1 month from diagnosis); in our
series the weight loss has been calculated between 5
and 12 kg and was maintained for at least 3 months
of follow-up. One patient had bilateral optic nerve sheaths
d e c o m p ression for pro g ressive visual field deteriora-
tion. Another patient had lumbo-peritoneal shunting.
Follow-up ranged from 2 months to 7 years, with a
median of 7 months. Two patients (20%) had a re c u r-
rence during follow-up, developing a mild optic atro-
phy not involving the papillo-macular bundle. 

Visual acuity was better than 20/32 in all patients
when last seen, but peripheral visual field was mod-
erately restricted in two cases, whereas diffuse re-
duction of sensitivity was observed in two other cas-
es (MD 8.19 DB, CPSD 2.28 DB). 

D I S C U S S I O N

The patients in our study ranged in age from 16 to
53 years, with a mean age of 35 years. This age dis-
tribution is similar to that in other epidemiologic re-
ports (25-30). The female preponderance and high
f requency of obesity found in many previous studies

w e re confirmed in our series, with a female to male
ratio of 4:1. 

The average crude annual incidence rates of IIH in
Parma, northern Italy, per 100,000 persons are 0.25
for the total and 0.45 for the female population. For
women in re p roductive age (15 to 44 years) the an-
nual incidence rate is 0.65/100,000, and 2.7/100,000
in women in the same age group with a BMI > 26.
These incidence rates are significantly lower than those
reported in previous studies (Tab. II). Our data are in
a c c o rdance with hospital incidence reported in sev-
eral large series, suggesting that IIH is a re l a t i v e l y
r a re disord e r. Although the results of this study are
based on a small group of patients, it achieved the
re q u i rements of an ideal epidemiologic study; name-
l y, precise diagnosis, well-defined population denominator,
long period of observation, and a virtually complete
ascertainment of symptomatic patients. 

As previously noticed by many authors and further
confirmed in our study, IIH tends to be a disease of ear-
ly female adulthood and recent weight gain or obesity
seem to play a key role in this disord e r. Such clinical
f e a t u res have been extensively reported in the litera-
t u re in many re t rospective or small case series. Although
potential risk factors for the development of IIH need
to be tested in large, randomized, prospective clinical
trials, the characteristics of our patients are similar to
those generally reported for IIH cases, with the excep-
tion of male patients; in fact, as in our series we include
only two male cases, we are unable to draw any con-
clusion re g a rding particular features of IIH in men. 

A peculiar aspect of our study is the high mean and
relatively narrow range of CSF opening pre s s u re. In
the literature, we have found only two studies re p o r t i n g

TABLE II - C O M PARISON OF DATA FROM POPULATION-BASED STUDIES OF IDIOPATHIC INTRACRANIAL HYPERT E N S I O N

P o p u l a t i o n B e n g h a z i State of State of R o c h e s t e r, B e n g h a z i N o r t h e rn I s r a e l I t a l y
Lybia (1986) Iowa (1988) Louisiana (1988) Minnesota (1992) Lybia (1992) I reland (2001) ( 2 0 0 1 ) ( 2 0 0 3 )

C u r rent study

Total population 1 . 5 0 . 9 1 . 1 0 . 9 2 . 2 0 . 5 0 . 5 7 0 . 2 8
Females population 3 . 6 - - 1 . 6 4 . 3 0 . 9 1 . 8 2 0 . 4 3
Females 15-44 yr - 3 . 5 - 3 . 3 1 2 - 4 . 0 2 0 . 6 5
Obese females, 15-44 yr - - - 7 . 9 * 2 1 . 4 † - - 2.7 (1)
Obese females, 20-44 yr - 1 9 . 3 † 1 4 . 9 ‡ - - - - -

*Body mass index greater than 26; †Overweight more than 20%; ‡Obesity not defined
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the mean CSF opening pre s s u re of the patients (28,
33). In the study of Radhakrishnan et al (28) the mean
reported is 399.2 ± 103.7 mm, with a range from 260
to 950. In the study of Celebisoy et al (33) the mean
reported is 376.21 ± 41.9 mm, with a range from 200
to 900. These data are significantly lower than mean
CSF pre s s u re reported in our study. As Radhakrish-
nan et al and Celebisoy et al examined 81 and 62 pa-
tients, re s p e c t i v e l y, compared to our 10 cases, such
a large number of patients could partially account for
the diff e rence observed. Including more cases pro b-
ably would re q u i re investigating more mild IIH cases
with CSF pre s s u re closer to lower than higher levels,
thus accounting for the lower mean reported by the
other authors.

Several previous studies have emphasized vision
loss as a frequent sequela of IIH. For example, se-
v e re visual deficits have been reported in up to 25%
of hospital-based patients with IIH (24, 34). Tw e n t y -
two percent of the patients reported in the epidemi-
ologic study from Iowa had visual loss, although the
authors did not report the course of the visual deficit
in detail (25). In our series, only two patients had very
mild visual defects, not impairing the daily activity of
such persons. 

Median duration of symptoms prior to diagnosis in
our series was 30 days (range 20 to 150 days). The
Rochester series had the same median duration of
symptoms, with a benign visual outcome for IIH pa-
tients. The duration of symptoms prior to diagnosis
is not available for other population-based studies
that reported a higher percentage of visual loss among
their patients. In the Benghazi series, duration of symp-
toms before diagnosis was significantly longer, with
a mean of 2.7 months (26). Moderate to severe vision
loss occurred in 20% of these patients. As early di-
agnosis and therapy to reduce intracranial hyperten-
sion combined with a close follow-up for the detec-
tion of visual impairment have been shown to pre v e n t
( o r, in some cases, reverse) visual loss, it is possible
that poor visual outcome reported in several studies
is related to the delay in the diagnosis and in the ther-
apeutic intervention.

The most relevant finding of our study is the low
p e rcentage of IIH among the Parma population, com-
p a red to previous epidemiologic reports. Obesity and
recent weight gain in the last 12 months are stro n g-
ly associated with IIH development (20, 21). It is pos-

sible that the elevated incidence of IIH in countries
such as Libya and Saudi Arabia is likely to be higher
than in the US population because of the high pre v a-
lence of obesity among females of the re p ro d u c t i v e
age group; nevertheless, such authors did not pro-
vide obesity percentages in their studies (26, 29). Ac-
c o rding to these findings, a possible explanation of
our low rates could be related to a low percentage of
obesity in the Parma area among females in the re-
p roductive age group. To support this hypothesis, we
c o m p a red the percentage of overweight and obesity
in Parma, Italy, with that reported in US adults. The
p revalence of overweight and obesity in Italy was eval-
uated using data from the last Italian National Health
Survey (1990–91), where prevalence was determined
a c c o rding to sex, age group, and geographic area (35). 

These data are compared in Table III to the descriptive
epidemiology of body weight in US adults reported in
1993 (36). In the overall Italian national sample, 31.6%

TABLE III - O V E RWEIGHT AND OBESITY IN THE FEMALE
P O P U L ATION IN NORTHEASTERN ITA LY
(Parma are a) AND UNITED STAT E S
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ones. The diff e rence is more evident when related to
some specific ethnic groups in the US study (where-
as the Italian population remains more homogeneous).
For example, whereas 37.7% of white US women have
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or obese women, it is possible that the low perc e n t-

age of overweight/obesity in our population can, at
least partially, explain the low IIH incidence. 

In summary, our study suggests that more investi-
gations need to be aimed at considering the impor-
tance of weight gain in the pathogenesis of IIH. Fu-
t u re studies are also needed to prospectively evalu-
ate potential risk factors in order to better understand
IIH etiology and to optimize its tre a t m e n t .
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