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Vascular etiology of intracranial hypertension.
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Abstract

Intracranial hypertension is an important problem in neurology and neurosurgery. Some
authors consider that there are differences betweerdiopathic intracranial hypertension
and intracranial hypertension caused by sinus throrhosis or stenosis, but others consider
that intracranial venous sinus thrombosis and stergis are the main etiological factors for
idiopathic intracranial hypertension. The aim of this study was to present the characteristics
that differentiate between idiopathic intracranial hypertension and intracranial hyperten-
sion caused by intracranial vascular damage. Thisrpspective study included twenty-one
patients, 14 women and 7 men of 18 — 61 years olthe main symptoms and the imaging
findings diagnosed intracranial hypertension in theabsence of an expansive intracranial
process, hydrocephalus and intracranial infectionCerebral angiography with venous phas-
es showed whether there was cerebral vascular disea(cerebral venous thrombosis, venous
sinus thrombosis or stenosis). The pressure of theerebro-spinal fluid was determined by
repeated lumbar puncture with manometry after the &clusion of endocranial lesions by
cerebral explorations. The analysis of the symptontalogy correlated with the values of in-
tracranial pressure, and the imaging findings reveked significant differences between these
two types of intracranial hypertension. Vascular ifracranial hypertension has a known eti-
ology, such as cerebral vascular iliness, and a adively rapid increase in intracranial pres-
sure of approximately 21 cm HO. Intracranial hypertension caused by intracranial vascu-
lar damage is named vascular intracranial hypertengn. The treatment of vascular intrac-
ranial hypertension is etiologic, pathogenic and syptomatic, but that of idiopathic intrac-
ranial hypertension is only symptomatic.
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ranial venous sinus thrombosis and stenosis are the
Introduction main etiological factors for idiopathic intracrahiay-

pertension [4,5]. Others consider that there afferdi
Intracranial hypertension (ICH) is a common and im-ences between idiopathic intracranial hypertensiod
portant problem in neurology and neurosurgery. Thentracranial hypertension caused by sinus thronsbosi
symptomatology consisting of vomiting and psychicalstenosis [6,7]. We believe that venous sinus patfiel
disorders may be significant for intracranial hyieer  cal damage is a vascular cause of intracranial tigpe
sion and, together with the finding of papillaryegth, sjon and that these cases must be included inculas
comprises the pathologic signs for intracranial éryp etiology of intracranial hypertension, which must b
tension. The diagnosis is established by paradinic distinguished from idiopathic intracranial hypean
investigations (to detect a tumor, traumatic brain  with an unknown cause. The purpose of this study wa
jury, obstructive hydrocephalus, meningitis, ethlt to identify the differences between the cases @-id
some of the cases are included in the categoyiof  pathic intracranial hypertension and cases of anéra
pathic intracranial hypertension without an ideatife  njal hypertension caused by intracranial vascuam-d
cause [1,2,3]. Investigators have indicated théta;®  age. This distinction is very important because the
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therapy is different, either pathogenic and pogsiblsure of the cerebrospinal fluid was between 22 3th@m

etiologic or only symptomatic.
Materials and Methods

Twenty-one patients (14 women and 7 men) ageingp 18
61 years were included in a prospective study dutine
last seven years. Upon admission they presenteditfie
cal symptoms of intracranial hypertension: headapbg-
chical disorders and papillary edema without tlgnsiof
neurological location. The main symptom was diftuse
cephalous of a progressive nature over a pericabeéral

days to several months. The eye fundus examinations

showed different aspects, from the incipient aspégap-
illary contour blur to the manifestation of papijlaedema
with venous stasis. The imaging diagnosis involeest
nio-cerebral CT and/or cranio-cerebral MRI (withdan
without contrast), which showed the absence ofxqare
sive intracranial process, hydrocephalus and irgraal
infection. Cerebral angio-MRI venous phases shoeied
ther there was cerebral vascular disease, suclerabral
venous thrombosis, venous sinus thrombosis or siteria
some cases for the diagnosis, angio=CT or cer&wmial-
inger angiography was performed. The pressureeoCthF

H.0.

The treatment was individualized for each patiemt eon-
sisted of the following:

- control of headache with analgesics (e.g., panacgta

and amitriptyline),

- acetazolamide, which reduces cerebrospinal flu@ pr

duction, with control of the blood electrolyte Iésse

- a weight-reduction diet for all patients, espegi#fiose

who were obese,

- in two cases, only the drainage of cerebrospioa fy
lumbar puncture was sufficient to control the syonm-
tology,

- in one patient, progressive visual loss in one ke
sponded well to oral prednisone.

The treatment during hospitalization spanned betviZee 4
weeks with clinical improvement, including the resion of
papilledema and the CSF pressure returned to 1@ tom
H,O. In addition, the brain MRI was normal. There was
need for surgery to correct the visual functioniaitefThe
patients were observed every 4 weeks after disehargd
follow-ups were conducted from 3 months to 1 y&aere
were no major complications, and the patients appda be

was determined by repeated lumbar puncture with Magapijized. The visual function of all patients vadso normal

nometry (3 to 4 times), performed after the exdnsbf
endocranial lesions that produce brain edema byoCT
cerebral MRI exploration. In all patients, the doling

tests were performed: complete blood count, cheynist

panel, prothrombin time, activated partial thromnlbstin
time, the composition of the cerebrospinal fluidhaihe
cerebrospinal fluid proteins and the cellularitheTpatients
were followed for three months to one year afteirttiag-
nosis. All procedures were in agreement with theeco
sponding guidelines of the European Federationenfrdt
logical Societies (EFNS) [8]. For statistical arsady we
used Mann-Whitney’s U test to compare the cerelmabp
fluid pressure values for patients diagnosed wvdibpiathic
intracranial hypertension and the cerebrospinad fres-
sure values for patients diagnosed with vasculsadra-
nial hypertension. A value of P < 0.05 was considesta-
tistically significant. All the patients gave theairitten in-
formed consent before the start of the study aadtspi-
tal ethics committee approved the study protocol.

Results

The patients’ characteristics at admission andfitttings
are presented in Table 1. Patients were grougdediwo
categories. Twelve patients (3 men and 9 womég ef51
years old) were diagnosed with idiopathic intraiziamyper-
tension based on the clinical symptomatology aedptira-
clinical investigation results showed normal CT, amly
small ventricles (Figure 1), normal MRI and norraafjio-
MRI including the venous phase. In addition, thelsmspi-
nal fluid had a normal composition with normal educed
cerebrospinal fluid proteins and normal cellularitile pres-
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at the end of the follow-up period.

Nine patients (4 men and 5 women of 23 to 61 yelals
were diagnosed with intracranial hypertension chusg
intracranial vascular damage, such as acute, sub-ar
chronic thrombosis of the superior sagittal sirttg)sverse
sinus stenosis or acute brain venous thromboses.brén
CT (native, contrast and angio-CT) showed brainmadan
five cases, and the emptysign in one case showed throm-
bosis of the superior sagittal sinus (Figure 2, TBe MRI
and angio-MRI with venous phase showed charadterist
images of thrombosis or partial thrombosis of tieacranial
venous sinus in five cases, of stenosis of thevsse sinus
in three cases, and of acute cerebral venous tlgisnin
one case (Figure 4, 5, 6). The pressure of thémegnal
fluid for each patient was between 19 and 26 ¢f.H

The treatment began immediately and mainly comsisfe
the following:

- anticoagulation to stop blood clot formation ineteal
venous sinus thrombosis,

- which was initially low-molecular-weight heparin dan
then oral anticoagulation in one case of acutebcalre
venous thrombosis and in two cases of women with in
tracranial hypertension caused by intracranial wasc
damage in the postnatal period or only oral aagjota-
tion in the remaining cases,

- antiepileptic drugs for seizures in the case witht&
cerebral venous thrombosis,

- antibiotics in the case with left mastoiditis araditial left
transverse sinus thrombosis,

- symptomatic treatment.
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Hospitalization of t he patients lasted for 3weeks with
Clinical improvement after the therapy, including gedd
improvement of the papillary edema. The pressuréhef
cerebrospinal fluid, which was determined befoeeltrge,

Table 1. Patients’ characteristics and findings (at admiggio

lencean AS/lencean SM/Tascu A

was between 7 and 11 cma® The MRI after the treatment
and before discharge showed partial recanalizatidchese
dural venous sinuses. The follow-up period was ttnto 1
year.

Case Age  Sex Headache CT/MRI Angio-MRI + CSF Eye fundus ICPcm  Follow Observation
before admission venous phase H20 up

1 21 F 2m N N N papilledema 29 8m tetracycline

2 32 F 4m N N N ven stasis 27 ly obesity

3 23 F 7d brainedema  partthromb SSS N papiledema 21 6m postnatal

4 19 M 6w N N N papilledema 26 6 m obesity

5 41 F 7m N N N ven stasis 26 7m obesity

6 32 M 3w brain edema RTS stenosis N papilledema9 6m

7 26 F 2w N RTS stenosis N papilledema  18-20 6m

8 18 M 9w N N N ven stasis 27 9m obesity

9 31 F 4m small vent N N papilledema 29 6m opesit

10 55 M 2m N partthromb LTS N papilledema 19 4 m L mastoiditis

11 31 F 3m N N N ven stasis 27 4m obesity

12 29 F 5m N N N papilledema 22 4m obesity

13 37 M 10w brainedema  Calcific SSS N papilledemal9 3m

14 35 F 7m N N N papilledema 29 6 m

15 32 F 10d A sign thromb SSS N papilledema 24 ly postnatal

16 32 F 3m N N N papilledema 26 3m obesity

17 38 F 2w brainedema  partthromb SSS N versstasi 25 1y contraceptives

18 53 M 5d brainedema  ACV thromb N ven stasis 26 9m seizures

19 47 F 5m N N N papilledema 30 6 m

20 42 F 2m N LTS stenosis N N 25 7m

21 22 M 2m N N N papilledema 28 ly obesity

CT/MRI: N=normal image; Angio-MRI: N= normal imgg@SF: N= normal CSF composition;
SSS= superior sagittal sinus, RTS = right transsesisus, ACV thromb = acute cerebral venous thraisho
Calcific SSS= calcifications of the brain scythteaded to SSS; ven stasis= venous stasis; d= daysnonths; w= weeks; y =year

Figurel. Native brain CT: small lateral ventricles in
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idiopathic intracranial hypertension

Figure2. Native brain CT: calcifications of the brain dogt
extended to superior sagittal sinus with sinuscsgisnn

vascular intracranial hypertension

Figure 3. Cerebral angio-CT: partial thrombosis of the su-

perior sagittal sinus in vascular ICH

Biomed Res- India Volume 25 Issue 4
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Figure 6. Angio-MR venous time: thrombosis of the left
transverse sinus in vascular ICH

Discussion

Figure 4. Angio-MR venous time: stenosis of the left trans! N€ patients included in this study had headaaifferent

verse sinus in vascular ICH
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stages of papilledema, elevated CSF pressure ohalum
puncture and normal CSF composition. The cerebiial C
and MR images did not show a tumor, hydrocephatus o
other etiology, and the diagnosis remained pseuamrtu
cerebri. According to Foley's classic definitionaimly’s
diagnosis criteria modified by Wall and Friedmard aa-
cobson’s diagnosis criteria, one of the diagnaalienents

is the non-identification of a cause for the inteaal
pressure increase [2,7,9,10,11,12]. Idiopathicaoranial
hypertension partially corresponds to this histdridesig-
nation of pseudotumor cerebri, and because oftikeree
of a clear etiology, idiopathic intracranial hyparsion is a
diagnosis of exclusion [13].

The group of 12 patients, which we called grouhad all
the characteristics to be included in idiopathitaaranial
hypertension. The second group of nine patientgwive
called group B, also had some of the charactesistic
idiopathic intracranial hypertension, but the ceablCT
and MR images showed a cerebral venous sinus tlromb
sis or stenosis. Therefore, group B was diagnosiid w
intracranial hypertension caused by intracraniacuéar
damage [14,15]. The comparison of the charadiesist
the two groups revealed differences that enabledcare

Figure 5. Cerebral Seldinger angiography: venous time withdiagnosis, which is important because the treatnare

stenosis of the left transverse sinus in vasculaacranial
hypertension
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different for these two types of intracranial hyteesion.
The period from the first clinical signs until
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the complete clinical syndrome in group A was 6 kecte

7 months. This period was only 5 days to 2 montrs f

group B. The complete clinical syndrome impliedian
crease in intracranial pressure (ICP), and theeeftitis
increase in ICP was faster in the cases with awaseti-
ology of ICH and slower for idiopathic intracrantafper-
tension (IdICH). In addition, the values of ICP wdrigher
in the patients with IdICH (group A) over a longeariod
than in the patients from group B. The increasiCin was
up to 30 cm HO for group A and only up to 26 cm,d@
for group B. Based on all ICP values, the criticP val-
ues in intracranial hypertension caused by intraafaras-
cular damage were approximately 21 crgOH and the
critical ICP values in IdICH were higher, up to 2

lencean AS/lencean SM/Tascu A

In this study, which included 3 men and 9 womergdia
nosed with IdICH, the men were young (18,19, and 22
years old) and obese, whereas six women displalged o
sity and a young woman of 2-year-old who used tetah-
cycline for acne as possible associate factorshmedoin

the development of idiopathic intracranial hypesien.
Female sex predominance was evident, and no @berf
possibly involved having an etiological relationshvith
ICH, which is consistent with the data from thersture.
The treatment was only symptomatic.

Four men and 5 women, aged between 23 and 61 were
diagnosed with vascular ICH, and anamnesis. Imaging
findings indicated the cause of the increased drdirsial

H,O. This difference indicates that the compensatorpressure. Two young women presented a clinical syn-

mechanisms are not effective due to the fasteeass in
ICP and that decompensation occurs at a lower &ev
in the cases of intracranial hypertension causenhtogc-

ranial vascular damage.

We can designate the intracranial hypertensionechby
intracranial vascular damage as vascular intragkdny-
pertension. The imaging investigations using cede®T,

drome of intracranial hypertension during the patgh
period and were diagnosed with partial thrombosithe
sagittal superior sinus. These two patients diguayood
results after the treatment and were followed up 6o
months to one year after their discharge. A 61-pdcr
man presented with chronic mastoiditis and develope
lateral venous sinus thrombosis on the same sideir@-
6). This patient responded well to antibiotic anti@agu-

cerebral MRI and angio-MRI with the venous phasdation therapy.
showed obvious differences between the patientd wit

idiopathic intracranial hypertension and the pasienith
vascular intracranial hypertension. All patientsrmidICH
had normal brain CT, brain MRI and angio MRI result
only small ventricles on CT [16,1{figure 1). The same
investigations showed brain edema and intracraaistu-
lar damage, such as thrombosis, partial thrombetgso-
sis of the intracranial venous sinus or cerebralous
thrombosis, in group B patients (Figure 3 — 6). Phes-

A 53-year-old man presented with acute intracrahial
pertension syndrome of five days duration befommiad
sion, and he was diagnosed with acute cerebralugeno
thrombosis with some characteristics of thrombadpitike
He also presented with seizures, and the treatimene-
diately solved the syndrome. He was followed upriioe
months with good results. A 47-year-old man hadypes-
sive intracranial hypertension syndrome for 10 veeakd

ence of brain edema and venous thrombosis mayiaxplathe imaging diagnosis showed calcifications of Kinain

the pathogenic mechanisms involved in vascular XZét.
nous sinus outflow obstruction in vascular ICH reshli

the venous sinus flow and secondarily decreasesethe

turning venous circulation from the brain, resugtim the

appearance of venous stasis and the slowing afi lseai-
guine circulation. Moreover, the thrombosis or etas of

the venous sinuses diminished the drainage ofeheboo-
spinal fluid. The decrease in the venous flux wigitrease
in the absorption of the CSF caused brain edema.deh
creased drainage of the cerebrospinal fluid caaseh-

creased ventricular accumulation of CSF with higtna-

ventricular pressure, and hydrocephalic brain edérha

evolution is progressive, and intracranial hypesiem

developed [18].

With respect to the etiology, idiopathic intracedriyper-
tension consists of an intracranial hypertensiamdsyme
without a noticeable etiology. “Associated factorgf
“confounding conditions” are the terms used for tlie
ferent situations under which idiopathic intracedtiyper-

tension occurs without an etiopathogenic relatignsh

such as metabolic and endocrine disorders, hypuointa
sis A and medications [1,2,4,10,12].
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scythe extending to the superior sagittal sinugh winus
stenosis (Figure 2) he had only symptomatic therapy
These calcifications obviously occurred over timeéth
some event triggering the ICH syndrome, which might
have been the degree of venous sinus stenosisotibe
patients had partial thrombosis of the superioittshgsi-
nus, and anticoagulation therapy provided good lisesu
with partial recanalization of these dural vendonsises.

There were three cases with venous sinus stenasis a
subacute intracranial hypertension syndrome wigimi
cant improvement after symptomatic treatment ard fo
low-up for 6 months. Regarding venous sinus stendsi
has been discussed whether the venous outflowuabstr
tion is the etiology in some cases of intracrahiglerten-
sion, and thus, this situation is included in véescintrac-
ranial hypertension. In contrast, some authoegallthat
venous sinus stenosis is the result of increadeacnanial
pressure and not the cause of the elevated ICR(JLIf
the venous sinus stenosis is the cause of the laad@H,
then the etiologic treatment is therapeutic stéamtgment
in the venous sinuses [21,22]. However, resultstent
placement in the venous sinus are inconclusive2fg3,

Biomed Res- India Volume 25 Issue 4
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Karahalios et al. also suggested that increasedcia-
nial venous pressure might be a universal mechamism
pseudotumor cerebri of different etiologies [25yt bt
seemed that an increased intracranial venous ysegss
secondary of venous sinus stenosis or thrombosisilgy
resulted in vascular ICH [26]. Therefore, in theeawith
a vascular etiology for the intracranial hypertensiwe
could apply an etiologic treatment and/or a pathage
treatment as well as the symptomatic therapy.

The presentation and analysis of these cases allow¢o
differentiate between the vascular type of intraiahy-
pertension and idiopathic intracranial hypertensidhe
name hyperemic intracranial hypertension has begn s
gested [13], but the designation of vascular im&aial
hypertension covers the etiology and pathogenesigrb
and more completely.

Although the symptoms may be similar in these tis d
eases, the imaging findings, therapy and evolwi@endif-
ferent; therefore, the etiology and pathogenessdéfer-
ent. Vascular ICH has a known etiology, such asloat
vascular illness (e.g.,venous sinus thrombosispwersi-

nus stenosis and cerebral venous thrombosis), aheres.

idiopathic ICH has no known etiology or has variows-
specific factors, such as associated factors diocoding
conditions (e.g., metabolic and endocrine disordbys
povitaminosis A and medications). The imaging deis
for vascular intracranial hypertension showed eloe
venous sinus thrombosis or stenosis or a cereleradus
thrombosis in vascular ICH and either normal images
small ventricles in idiopathic ICH. The imaging ginosis
of idiopathic intracranial hypertension excludesentdis-
eases with similar symptoms.

Vascular ICH involves vasogenic brain edema withilpa

lary edema, whereas idiopathic ICH commonly invelve
papillary edema and diminished visual acuity in eom

cases. There is also brain edema in idiopathic i this
type of brain edema appears to be balanced bynthe i
ventricular pressure [18].

The increase in intracranial pressure is more rapiehs-
cular ICH compared with the very slow intracrampats-
sure increase in idiopathic ICH. In addition, tinéracra-
nial pressure values are higher in idiopathic |IJHere-
fore, the critical ICP values are smaller in vaaculCH
until decompensation of intracranial hypertension.

The treatment is symptomatic as well as etiologid a
pathogenic in vascular ICH but only symptomatiddio-
pathic ICH (including a lumbo-peritoneal shunt ecdm-
pression of the optic nerve).

Vascular ICH may potentially include other syndreme
such as hypertensive encephalopathy, but thisifitass
tion requires further study. In hypertensive encdpba-
thy, there is a dilatation of brain arteries wittcrieased

Biomed Res- India Volume 25 Issue 4

arterial inflow, increased vascular permeabilitpd adis-
ruption of the blood-brain barrier, which leads limain
edema [27,28].

In conclusion, intracranial hypertension causedninac-
ranial vascular damage can be called vascularciaingal
hypertension. Although it has clinical similarities idio-
pathic ICH, there are important differences, sushascu-
lar ICH has a known etiology including cerebral crgdar
illness, and the increase in intracranial presssirmore
rapid in vascular ICH, but the critical ICP valuage
smaller compared with the idiopathic ICH. The tipgrés
etiologic, pathogenic and symptomatic in vascutdiraic-
ranial hypertension, but is only symptomatic irofehthic
intracranial hypertension.
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