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Clinicians apply the term cerebral pseudotumor to a clinical 
syndrome of diverse etiologies. Benign intracranial hypertension, 
a synonym suggested by Foley,1 describes a condition characterized 
by an undistorted ventricular system of normal size in the presence 
of increased intracranial pressure. In practice the diagnosis of 
pseudotumor requires pneumographic visualization of the ventricular 
system. Three conditions can produce increased intracranial pressure 
without either distortion or enlargement of the cerebral ventricles : 
1.) obstruction of venous outflow from the skull; 2.) active cerebral 
vasodilation, arteriolar rather than venous; and 3.) cerebral edema.

A major deterrent in the consideration of pathogenesis is a pau­
city of pathologic information. An increase in the intracranial vascu­
lar compartment cannot be determined during life or after death even 
with our present highly refined methods. Although available evidence 
indicates that cerebral edema accounts for the majority of cases ful­
filling rigid diagnostic criteria for pseudotumor, to consider pseudo­
tumor tantamoimt to cerebral edema is to substitute lack of infor­
mation for ignorance, and to accept cerebral edema as one cause of 
benign intracranial hypertension adds nothing to an understanding 
of the problem- For example, present evidence does not allow 
distinction of generalized brain edema involving gray and white 
matter from edema confined to white matter alone, either by an 
increase in the true extracellular space or by accumulation of intra- 
lamellar fluid within the myelin sheath. The light microscopic study 
of cortical biopsies reported by Sahs and Joynt revealed interstitial 
and intracellular edema involving gray and white matter, but the 
validity of their observations must be seriously questioned in view 
of nresent knowledge concerning the vagaries of light microscopy.2 
Presumably the edema of pseudotumor involves an increase in 
water and sodium content, but precise information is lacking. In
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all probability the edema of pseudotumor is subtle because cere­
bral function remains undisturbed.

The Monro-Kellie hypothesis considers the skull as a rigid box 
open to the atmosphere only through the vascular system and 
containing : 1.) incompressible brain; 2.) a compressible vascular 
system; 3.) cerebrospinal fluid, a compartment which is incom­
pressible, but which can be reduced or increased within a matter 
of minutes.

Foley1 classified pseudotumor into three categories : 1.) 
postotitic; 2.) following non-otitic infections or mild head injury; 
and 3.) those cases without a history of infection or head injury 
and among which he considered endocrine factors paramount. We 
have reviewed the relevant literature attempting to reduce a large 
body of information into a coherent etiologic classification of the 
diverse causes of the pseudotumor syndrome (Table 1). We have 
omitted intracranial hypertension due to vascular hypertension 
and due to recognized, although imperfectly understood, causes of

TABLE 1
CAUSES OF BRAIN SWELLING

1. Endocrine Factors
a. adrenal cortical insufficiency.
b. ovarian dysfunction 
c. hyperpituitarism 
d. hypoparathyroidism 
e. hormonal imbalance

2. Drugs
a. steroid therapy of withdrawal
b. contraceptives 
c. antibiotics 
d. vitamin A

3. Venous Obstruction
a. intracranial
b. extracranial

4. Post-traumatic
5. Post-infectious

a. otitic
b. non-otitic

6. Miscellaneous
a. hypercapnia
b. anemia, polycythemia
c. alkalosis

7. Idiopathic
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cerebral edema such as lead poisoning. We have included uncommon 
and often unrecognized causes of intracranial hypertension and 
will elaborate on pathogenic factors which have attracted primary 
attention in the past.

Many authors have considered endocrine factors in cases of 
pseudotumor without obvious cause. Although adrenal insufficiency 1 
may be accompanied by increased intracranial pressure and cerebral 
edema, the characteristic signs and symptoms of Addison’s disease, 
even in mild form, are conspicuously absent in the patient with 
idiopathic pseudotumor. A relative adrenocortical or pituitary 
hypofunction may be precipitated in patients on long term steroid 
therapy consequent to a relative increase in steroid requirements, for 
example, by infections or by a reduction in dosage. While adreno­
cortical insufficiency and related cerebral edema respond promptly 
to adequate doses of steroid, the response is in no way specific.

Abnormal estrogen metabolism has been implicated in the 
genesis of idiopathic pseudotumor because of the predominance of 
females in the idiopathic group, and among them the common 
findings of obesity, hirsutism, pregnancy, menstrual disorders and 
miscarriage. Greer’s studies of pseudotumor related to pregnancy/ 
menarche1 and menstrual dysfunction lend supporting evidence for 
the estrogenic theory. Smooth muscle relaxes in the last few days 
of the menstrual cycle and during pregnancy, and the smooth muscle 
of arterioles shares this relaxation. Diffuse cerebral arteriolar 
dilatation could easily produce enlargement of the vascular bed 
sufficient to cause intracranial hypertension. Secondarily, arteriolar 
dilatation could lead to transudation of water into the extracellular 
space. Circumstantial evidence favoring disordered estrogen metabo­
lism has received little support from studies of endocrine function, 
and, to our knowledge, hormone therapy, with the exception of 
adrenal cortical steroids, has not been employed successfully in the 
treatment of pseudotumor. In Paterson’s® carefully documented 
study, the majority of patients were women in the reproductive 
age, one half with menstrual irregularity or pregnancy and obesity, 
and three non-pregnant patients with galactorrhea. She suggested 
that the endocrine disorder was one of functional or physiologic 
hyperpituitarism. This concept could apply to pregnancy, Addison’s 
disease, simple obesity, ammenorrhea and following reduction of 
steroid dosage after long term use.

Hypoparathyroidism may be accompanied by papilledema secon­
dary to cerebral edema.7 Air studies in reported cases have shown
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ventricles of normal or small size. In contrast to the healthy state 
of patients with pseudotumor, papilledema in patients with hypopa­
rathyroidism has been accompanied by signs and symptoms of the 
disorder and invariably has been associated with hypocalcemia, 
giving little substance to the possibility that occult hypoparathy­
roidism plays any significant role in the idiopathic pseudotumor 
syndrome. In discussion of etiology, several authors have proposed 
endocrine factors or hormone imbalance,8’ ° but these unsupported 
statements have added nothing to our understanding of pseudo­
tumor.

Benign intracranial hypertension due to cerebral edema has been 
reported in patients receiving long term adrenal corticosteroid 
therapy.10’11112’ ’” ’”15 In all reported cases steroids have been 
administered for at least five months and the majority of patients 
were under ten years of age. The typical patient has been a child 
receiving long term steroids for asthma, eczema or rheumatoid 
arthritis. In practically all cases the syndrome developed as steroid 
therapy was modified by a decrease in quantity or a change to 
another compound. Most authors have concluded that the underlying 
basis for cerebral edema was suppression of adrenal activity, 
directly or medicated through suppression of ACTH production. 
Cerebral edema has responded promptly to the reinstitution of 
previous steroid therapy.

The occurrence of the pseudotumor syndrome in females receiv­
ing oral contraceptive agents gives additional support to the role 
of endocrine factors. All of the four patients reported by Walsh10 
had papilledema and increased intracranial pressure and all recover­
ed after withdrawal of contraceptive drugs. These patients had 
pseudotumor by clinical and radiographic criteria.

Increased intracranial pressure has been reported in infants 
following administration of tetracycline, oxytetracycline and chlor­
tetracycline.1” 18110’20 Signs and symptoms can develop within hours 
following institution of therapy, and in all cases signs and symptoms 
have disappeared when the drug was discontinued. The prompt 
appearance and disappearance of intracranial hypertension is con­
sistent with cerebral edema although proof is lacking. Use of the 
terms toxic and allergic hardly veils our ignorance of causative 
mechanisms.

Vitamin A poisoning2” 221 s” -” 25 has been described as a cause 
of acute intrancranial hypertension in infants and also in adolescents
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taking large doses of vitamin A for acne. In infants, ingestion 
of 350,000 units of vitamin A leads to an acute disturbance which 
begins about 12 hours following ingestion and subsides without 
treatment. Experimentally, vitamin A intoxication causes cerebral 
edema, but in one reported case studied by ventriculography the 
ventricles were slightly dilated.

Obstruction of the dural venous sinuses unrelated to ear 
infection has received considerable attention because of the recog­
nized relationship between otitic infections and lateral sinus throm­
bosis.20 The relationship between venous sinus occlusion27 and 
increased intracranial pressure is complicated by evidence indica­
ting that the ventricular system may be small, normal or dilated. 
Thrombosis of the dominant lateral sinus, usually the right, has 
been documented by angiographic and postmortem studies. Non- 
otitic causes of obstruction have included primary20 and metastatic 
tumors,20 trauma30 and apparently spontaneous thrombosis, and 
the increased intracranial pressure has been considered primarily 
related to interference with venous drainage and only questionably 
related to reduced absorption of cerebrospinal fluid. Occlusion of 
a major venous sinus dees not always lead to increased intracranial 
pressure as shown by clinical reports and experimental studies.31 
In a great majority of instances intracranial hypertension due to 
venous sinous obstruction has been associated with either small 
or normal ventricles, and the basis of intracranial hypertension 
has presumably been enlargement of the vascular bed or cerebral 
edema.32’ 33 Kinal’s report31 of hydrocephalus secondary to con­
genital atresia or stenosis of the dural venous sinuses must be 
questioned although clinical and experimental studies have shown a 
relationship between sagittal sinus hypertension and infantile 
hydrocephalus. The original report of Ray and Dunbar 35 suggested 
that thrombosis of the dural venous sinuses was a frequent cause 
of pseudotumor. Additional experience has shown that venous sinus 
occlusion accounts for relatively few cases.

Increased intracranial pressure may follow unilateral radical 
neck dissection 30 if the operation is performed on the side of a 
dominant lateral sinus, and intracranial hypertension of some degree 
almost always follows simulataneous bilateral radical neck dissec­
tion.37 Post mortem and clinical evidence suggests that in many 
cases the mechanism is a generalized cerebral edema upon which is 
superimposed expansion of the venous bed. Without proof, some 
authors have suggested that impairment of cerebrospinal fluid
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absorption leads to a state of hyrocephalus rather than cerebral 
edema. An exception was Hooper’s patient who developed commu­
nicating hydrocephalus secondary to obstruction of the superior 
vena cava.3* Bering30 has provided additional evidence that increased 
cephalic pressure can lead to hydrocephalus.

A benign form of increased intracranial pressure has been 
reported to follow minor head injury,10’ 4” 4” 13 but the relationship 
is unclear. In few reported cases have subdural fluid collections in 
the form of hydromas or hygromas been excluded by appropriate 
studies. A review of the literature provides little information on 
the occurrence of fully documented cases, and as a cause of the 
pseudotumor syndrome mild head injury must be uncommon.

The occurrence of pseudotumor following infection of the middle 
ear and mastoid has been confirmed by abundant clinical, surgical, 
radiographic and postmortem evidence.22’ ”41 Among 224 cases of 
pseudotumor reviewed by Millichap,13 37 per cent were children. 
Two thirds of all cases following otitis media occurred in children, 
a frequency reflecting the age distribution of ear infection. In 
anatomically documented cases of otitic pseudotumor, thrombosis 
has involved the dominant lateral sinus, with or without extension 
to and beyond the torcular Herophili. Although venous hypertension 
may impair absorption of cerebrospinal fluid to some degree, 
expansion of the venous bed and cerebral edema predominate, giving 
rise to increased intracranial pressure in the presence of small or 
normal ventricles. The relationship between otitic infections and 
increased intracranial pressure cannot be explained on the basis of 
lateral sinal thrombosis in all cases and, furthermore, non-otitic 
infections have been implicated as a cause of the pseudotumor 
syndrome. Although all available evidence supports a reasonably 
good correlation between post-otitic pseudotumor and lateral sinus 
thrombosis, the correlation is not perfect and additional factors 
must be found to explain the remaining post-otitic and other post- 
infectious cases.

Increased intracranial pressure is a recognized complication of 
inadequate pulmonary ventilation.15’10’ 11 The underlying basis 
appears to be hypercapnia with hypoxemia and venous hypertension 
playing minor or secondary roles. Hypercapnia produces vasodilata­
tion which is probably associated with varying degrees of cerebral 
edema. Hypoventilation with hypercapnia explains the occurrence 
of papilledema and pseudotumor following bulbar poliomyelitis.11
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Unrecognized hypercapnia as a cause of pseudotumor in healthy 
persons can be dismissed.

Severe anemia, and particularly iron deficiency10 anemia,50 
may be associated with intracranial hypertension. The increased 
intracranial pressure appears to be secondary to cerebral edema 
resulting from capillary and tissue anoxia. The cause of papilledema 
in polycythemia vera is not entirely clear, but may be related to 
cerebral vasodilatation and secondary stagnant hypoxia. Alkalosis, 

. if severe and prolonged, may produce increased intracranial pressure 
by complex mechanisms. The occurrence of papilledema in other 
biochemical disorders can be explained on the basis of hypercapnia, 
and other electrolyte disturbances and wide deviations from normal 
osmolarity can lead to cerebral edema as typified by the condition 
of water intoxication.

Much has been said about the minority of cases of pseudotumor 
and, now confronted with the majority of cases, we must apologize 
for our ignorance. Circumstantial evidence implicates endocrine 
factors, but evidence favoring this theory has been clinical and 
meager. Drug-related cerebral edema is important only in providing 
information which may illuminate causes in the much larger number 
of unexplained cases. Post-otitic pseudotumor falls into a neat 
category, but with the advent of antibiotics this group will diminish 
in importance. In the final analysis the pathogenesis of the large 
majority of cases remains unknown.5*’ *4’ 5212 The most promising 
field for clinical research appears to be endocrinology. Biochemical 
and ultrastructural studies of biopsy material may provide critical 
information, but successful medical management allows few oppor­
tunities for obtaining surgical biopsies. We suggest that all patients 
with pseudotumor be studied exhaustively from the endocrine 
standpoint, and that attention be turned to immunologic mechanisms 
of brain swelling. Progress made in the past half century leaves 
little room for optimism.

Summary
Pseudotumor cerebri may be caused by a number of recognized 

mechanisms, but in the majority of instances etiology is not deter­
mined. Known causes of brain swelling are reviewed, and various 
theories regarding the pathogenesis of idiopathic pseudotumcr are 
discussed. Considerable evidence implicates subtle and perhaps 
varied endocrine dysfunction as the basis for at least some cases 
of pseudotumor presently termed idiopathic.
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