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Pseudotumor Cerebri: Categorical Disease or Spectrum
of Disease

M. Sami Walid*¢, Mazen Sanoufa?, Joe Sam Robinson, ITI°, Maragaret C. Boltja°,
Joe Sam Robinson, Jr¢

Abstract

Background: Idiopathic intracranial hypertension (aka. pseudo-
tumor cerebri) is a rare neurological disease of complex etiology
that is more common in obese females. In this study, we investigate
the main characteristics of our patient cohort with the diagnosis of
idiopathic intracranial hypertension.

Methods: The charts of pseudotumor cerebri patients that un-
derwent treatment during the past five years at our institution in
Central Georgia were retrospectively reviewed. We collected data
on age, ethnicity, obesity, presence of papilledema, comorbidities,
radiographic findings, laboratory findings and treatment. The modi-
fied Dandy criteria for the diagnosis of pseudotumor cerebri were
applied on the patients.

Results: The modified Dandy criteria applied to 23 patients with
diagnosis of pseudotumor cerebri. The mean age was 35 and the
range 15 to 62 years old. The average BMI was 39 and the range 22
to 62 kg/m?. All of the 23 patients were females. Fourteen patients
(63.6%) had papilledema related to the diagnosis of idiopathic
intracranial hypertension. Twelve (85.7%) patients of those with
papilledema (14) were obese compared with five (55.6%) patients
of those without papilledema (9). We had only two patients who
had the full complex of symptoms including headaches, elevated
opening pressure, papilledema and small cerebral ventricles. Six
of seven diabetic patients had papilledema. Four of seven patients
with arterial hypertension had papilledema. Two of three patients
with chronic renal disease had papilledema. Four patients had low-
lying cerebellar tonsils including three with papilledema.
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Conclusions: A cohort of patients with pseudotumor cerebri diag-
nosis presents a spectrum of the disease with increasing severity. A
significant percentage of these patients have metabolic comorbidi-
ties or intracranial malformations that may explain the symptoms
and should be thoroughly investigated.
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Introduction

Idiopathic intracranial hypertension is a rare neurological
disease of complex etiology that is more common in obese
females. Idiopathic intracranial hypertension, aka. pseudotu-
mor cerebri (PTC), is characterized by increased intracranial
pressure and papilledema in the absence of other neurologic
localizing signs. Headaches and visual disturbances are the
most common manifestations of the disease. The incidence
of PTC in the general population is around 1 : 100,000,
whereas in obese women aged 15 - 44 it is more common, at
10 - 20 : 100,000 [1]. PTC also occurs in approximately one
in 1000 pregnancies [2].

In this study, we investigate the main characteristics of
our patient cohort with the diagnosis of idiopathic intracra-
nial hypertension.

Materials and Methods

The charts of pseudotumor cerebri patients that underwent
treatment during the past five years at our institution in Cen-
tral Georgia were retrospectively reviewed. We collected
data on age, ethnicity, obesity (BMI > 30 kg/m?), presence
of papilledema, comorbidities, radiographic findings, labora-
tory findings and treatment.

The Dandy criteria [3, 4] for the diagnosis of pseudo-
tumor cerebri were applied on the patients: (1) Signs and
symptoms of increased intracranial pressure (headache, nau-
sea, vomiting, transient obscurations of vision, papilledema);
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Figure 1. Distribution of patients by headaches, opening pressure, papilledema and ventricle size.

(2) Normal neurological exam, except for possible 6th nerve
paresis; (3) Elevated cerebrospinal fluid pressure (> 250 mm
H20) with normal constituents; (4) Neuroimaging excluding
a mass lesion or hydrocephalus.

Results

The modified Dandy criteria applied to 23 patients with di-
agnosis of PTC. The mean age was 35 and the range 15 to
62 years old. The average BMI was 39 and the range 22 to
62 kg/m?. All of the 23 patients were females. Eleven were
Afro-Americans and seven Caucasians and the rest of mixed
race. Six patients reported being smokers. All of the 23 pa-
tients complained of headaches and twenty complained of
blurred vision at the time of their presentation. Fourteen pa-
tients (63.6%) had papilledema related to the diagnosis of
idiopathic intracranial hypertension (Fig. 1).

Twelve (85.7%) patients of those with papilledema (14)
were obese compared with five (55.6%) patients of those
without papilledema (9). Only two patients had the full com-
plex of symptoms including headaches, elevated opening
pressure, papilledema and small cerebral ventricles (Fig. 1).
One patient developed the symptoms when she gained more
than 25 pounds after starting a course of SSRI (Paxil) for
depression. Fourteen patients had ventriculoperitoneal shunt
(Fig. 2), nine recurrent lumbar punctures, and fourteen were
treated with acetazolamide. One patient developed neutro-
penia as an adverse effect of acetazolamide use. Optic nerve
fenestration was required to prevent loss of vision in two
patients.

Six of seven diabetic patients had papilledema. Four of
seven patients with arterial hypertension had papilledema.
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Two of three patients with chronic renal disease had pap-
illedema. Four patients had low-lying cerebellar tonsils in-
cluding three with papilledema. Twelve patients had high red
cell distribution width (RDW); ten of them with papilledema

(Fig. 3).

Discussion

PTC typically affects obese females of reproductive age. An

Figure 2. Computed tomography image of the brain show-
ing small ventricles and shunt.

www.neurores.org



Pseudotumor Cerebri

J Neurol Res ¢ page no. to be assigned

100% -

90% -

80% -

70%

60% -
50% -

40% -

B No Papilledema

30% -

B Papilledema

20%

10% -

0% -

- I : I .
DM HTN CRF

Cerebellar
Tonsils

T

LL  HighRDW

Figure 3. Percentage of papilledema in PTC patients with comorbid conditions. DM: Diabetes mellitus;
HTN: Hypertension; CRF: Chronic renal failure; LL cerebellar tonsils: Low-lying cerebellar tonsils.

untypical patient may be a man, a child or a thin person in
which case an organic cause of increased intracranial pres-
sure should be first sought [5]. PTC’s etiology is not well
understood. Many theories exist on PTC’s pathomechanism.
The mainstream of clinical research link this disease to the
water retention effect of estrogens on the central nervous
system [5, 6]. However, this theory is contradicted by reports
of PTC occurrence in males or in females with Turner’s syn-
drome [7, 8]. Less popular theories talk about disturbances

in the hypothalamic-hypophyseal-ovarian axis in response
to stressful triggers, an allergic Jarisch-Herxheimer-type
reaction to some undetermined infectious or noninfectious
stimuli or theories that incriminate thrombophilia and/or
hypofibrinolysis that lead to microthrombi in the choroid
plexus leading to decreased drainage of the cerebrospinal
fluid (CSF) and increased intracranial pressure [9-11]. The
last theory seems to confuse intracranial hypertension due
to increased CSF pressure with increased intracranial pres-
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Small Ventricles
Headaches
Increased Opening Pressure
Papilledema
Headaches
Increased Opening Pressure
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Figure 4. Graph depicting the severity of disease by signs and symptoms.
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sure due to increased volume of brain tissue. The definition
of idiopathic intracranial hypertension requires the absence
of any focal lesion that may cause an increase in intracranial
pressure or ventriculomegaly. Thus, increased intracranial
pressure that is associated with ventriculomegaly is called
hydrocephalus and not pseudotumor cerebri, aka. idiopathic
intracranial hypertension, implying that no apparent focal
cause of increased intracranial pressure can be identified.
Hydrocephalus with increasing intracranial pressure im-
plies a problem with the production or drainage of the CSF.
However, in pseudotumor cerebri, the brain tissue itself is
swollen due to intracellular or intercellular water retention.
This increases the opening pressure of lumbar puncture by
contiguity and manifests itself ophthalmologically with pap-
illedema. Additionally, the posterior lobe of the pituitary
gland located in the sella turcica may be affected by the in-
creased intracranial pressure causing increased secretion of
the antiduiretic hormone which may further exacerbate the
situation.

In this paper we presented a case series of pseudotu-
mor cerebri patients from a single neurosurgical provider
showing that the disease is not a categorical diagnosis with
Yes/No designation. A cohort of patients with PTC diagno-
sis forms a spectrum of the disease with increasing severity
(Fig. 4). Thus, female obese patients with headaches and el-
evated opening pressure may be viewed as transitional pa-
tients between normal and PTC patients. Increased opening
pressure without papilledema may be a situational finding
due to stress, anxiety or hypertension. More severely af-
fected patients are patients with headaches, increase open-
ing pressure and papilledema, an ophthalmologic sign that
objectively reflects increased intracranial pressure. The most
severely affected group of patients is those with headaches,
increase opening pressure, papilledema, and decreased ven-
tricle size due to increased parenchymal tissue volume. We
had only two patients who had the full range of symptoms
including small cerebral ventricles. The moderate and severe
groups of PTC patients most often require surgical interven-
tion with lumbar peritoneal shunt placement to avert the risk
of vision loss. Optic nerve sheath fenestration is used in ad-
vanced cases to reduce the pressure on the optic disc [12].

The term “benign intracranial hypertension” was first
used by Foley [13] then was advocated by Weisberg [14] and
even used by more recent authors [15-17]. This designation
should be avoided, however, because the condition may be
associated with severe debilitating visual loss in as many as
25% of patients [18, 19], and therefore it is not always “be-
nign”. Instead, experts today advocate the use of the more
accurate term “idiopathic intracranial hypertension”. How-
ever, even this description is not accurate because most of
these patients are obese females and therefore the cause is
not totally unknown (i.e. not idiopathic).

Pseudotumor cerebri patients should be scrupulously in-
terviewed and investigated to reveal any physiologic devia-
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tions or intracranial malformations that may explain weight
gain, water retention and symptoms of increased intracranial
pressure. If manageable metabolic or organic aberrances are
discovered then the trigger of increased intracranial pressure
should be treated before applying the diagnosis of “Idio-
pathic Intracranial Hypertension”. Inferior tonsillar displace-
ment, for example, may be detected on magnetic resonance
imaging in a significant percentage of PTC patients possibly
representing a secondary form of PTC which may benefit
from correction of ITD to restore normal intracranial pres-
sure [20]. Another simple example of secondary etiology is
the development of PTC as a rare complication of iron defi-
ciency anemia [21]. Increased RDW may be the earliest evi-
dence of the development of an iron-deficient erythropoiesis
in the peripheral blood smear.

The diagnosis of pseudotumor cerebri can be difficult in
atypical cases where some elements of the Dandy criteria are
missing, for example, how to differentiate functional head-
aches with situational elevation of opening pressure from
atypical pseudotumor cerebri without papilledema [22].
In light of this, it is useful to quote Dr. F. H. Sklar’s first
paragraph in the introduction of his chapter on Pseudotumor
Cerebri in Neurosurgery, 2nd Edition, 1996, “Unfortunately,
the term has been used to describe patients with a potpourri
of clinical conditions. Unrelated disease mechanisms may
share similar clinical presentations. Accordingly, pseudotu-
mor cerebri likely represents multiple and different disease
entities. This nonspecificity of pathophysiology has most
certainly been a major contributing factor to confusion and
controversy associated with this topic.” [23].
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