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OCULAR SYMPTOMS – as a precursor
of 

intracerebral  CSF circulatory disorders  
and/or  

VENOUS circulatory disease 

inverted way of thinking: eye symptoms        CNS

• etiologic approach 
• topographic localisation

• exact test of  fiber loss of  optic nerve 
• tests of visual loss of  the optic nerve

with/without of mophological disorders of  nerve fibers
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Idiopathic Intracranial Hypertension - IIH
„mini  basket”

- reasons of changes in the nomenclature

Nomenclature
Quincke (1890) 
• „meningitis serosa”- headache,
• visual loss, papilledema 
• etiology: hypersecretion of CSF

Nonne (1904) 
• „pseudotumor cerebri” (PTC)  

Dandy (1937)
• Dandy  criterions of PTC 

Foley (1955)
• „benign intracranial  hypertension - BIH „    

Corbett et al. (1982) –Modified Dandy

• „Idiopathic Intracranial Hypertension”
(IIH)

Modified
Dandy PTC criteria- out of date!

1.)  Clinical  symptoms of Higher Intracranial
Pressure (HIP):

•headeache
•vomiting 

• transient visual obscurations  
• &/or papilledema

2.) No focal neurological sign
( except for : paresis of nerve abducens)

3.) Patient conscious

4.) Cranial CT /MRI :  normal, 
without of signs of sinus thrombosis

5.) LP: liquor pressure = / > 25 water cms,
liquor without any biochemical and cytological

disorders

6.) Reason of  HIP unknown



IIH + incipient PAPILLEDEMA
(„ big blind spot syndrome”) 
causes     - symptoms

Causes of IIH

1./ IC venous circulatory disorders
(sinus thrombosis, venous stasis,
sinus  stenosis,  thrombophylia..)

2./ IC - CSF absorption disorders
(non-resorption  hydrocephalus -
- normal pressure hydrocephalus)

Neurological symptoms of IIH

o papilledema  - ophthalmoscopic disorders
o visual field defects
o headache
o ophthalmoparesis (n.III., n.IV., n.VI.)
o central eye movement disorders  -

brainstem
o pupillomotor pathway lesion
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Anatomy & Physiology
- cerebral venous circulatory disorders

Cerebral venous circulatory
system:

network of the superficial veins-
cortex 

network of the deep veins-
deep white substance

Dural sinus system 
Post-Sup.
SSS;  SSI,  s. rectus, s. transversus,

s. sigmoideus, s. tentorialis, s. occipitalis
Ant-Sup.:   
s. cavernosus, 
s. parietalis, 
s. sphenoparietalis   

Ocular venous blood supply  
system:

• the orbital venous system
ov. ophthalmica superior
ov. ophthalmica inferior

• central retinal vein - connection
with cavernous sinus

• physiological connection between
liquor circulatory and 
cranial venous circulatory system
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POTENTIAL PATHOMECHANISM :
thrombosis of  venous sinuses 

&  Higher  Intracranial Pressure (HIP) 

Stenosis  and thrombosis 
of venous sinuses

liquor absorption 
decreases

IC pressure 
increases

Compression 
of venous 

sinuses

IC venous blood pressure 
increases

Slowing and stasis of IC 
venous flow

Venous and arterio-
capillar-intravasal 
pressure increases,

Rupture of venous wall, 
parenchymal bleeding

Substance oedema

BRAIN 
INFARCT 



In clinical practice :  
papilledema + cerebral venous circulatory disorders 

Ocular signs can predict :
cerebral venous circulatory disorders 

Thrombosis cerebral veins 
thrombosis  of  cortical vv.: defect  of visual field (v. Labbé)

thrombosis of  cerebellar veins: papilledema
thrombosis of  ophthalmic vv.: retinal thrombosis 

(prethrombosis, thrunk-, branch) 

Thrombosis  of dural sinuses
Thrombosis of  cavernous sinus:chemosis, diplopia, exophthalmos 
retinal prethrombosis   - papilledema

Thrombosis  of  SSS:  papilledema

isolated thrombosis of  transversal sinus : papilledema  (otitis purulent)
paresis n.VI. +retroorbital pain (Gradenigo syndrome)

Higher  Intracranial  Pressure (HIP)  
(liquor absorption disorders - venous flow disorders)

Thrombosis of  SSS + thrombosis  of parietal veins :
papilledema 7



IIH etiopathomechanism
- liquor (CSF) circulatory disorders
- IC  venous circulatory disorders

CSF - liquor 
production

& circulatory
CSF - liquor 
absorption

Cerebral venous 
circulatory system

Diseases:
HYDROCEPHALUS
• hypersecretional
• obstructional

Consequences and diseases:
liquor absorption disorders

non-resorptive hydrocephalus
(so-called normal pressure 

hydrocephalus)

Diseases:
• IC venous malformation
• sinus thrombosis

Therapy:
• diuretic 
• shunt:  LP, VP
• neurosurgery

CSF ABSORPTION = 
(PCSF – PSSS)

------------------------------------------------------------------------------

ROUT

Therapy:
• endovascular 

vein stent implant
• medication therapy



Az intracebrális vénás keringés zavar okai
(stasis, thrombosis)
DI Friedman: Papilledema.272p.Walsh-Hoyt’s: Clinical Neuro-Ophthalmology. 6th Ed.2006. 

Pathomechanisms of  thrombosis 
of the cerebral sinuses (stasis, thrombosis)   

Thrombosis of the 
Cavernous  Sinus

(s.petrosus-s.sigmoideus-VJI)

Thrombosis of the 
Superior Sagittal 

Sinus(SSS)

Thrombosis of the 
Transverse Sinus

+

Sigmoid Sinus

Thrombosis 
of the 

Internal 
Jugular

Vein (IJV)

septic inflammation 
•nasal & paranasal sinusitis
•ethmoid sinusitis
•orbital infection

dural 
arteriovenosus fistula 

mastoiditis
• straight to the sinus
• by vv. Emissaria 

iatrogenic
•surgical 
•traumatic

aseptic diseases

ocranial trauma, 
ofacial operation, 
odural  AVM

cranial trauma
prothrombosis
(Behcet syndrome)

o primary hematological sy.
o secondary coagulopathies

caused by systemic diseases

tumours
intravascular 
extravascular 

tumour (extravasal)
•parasagital meningeoma
•carcinomatous infiltration 

of  meninges 

Gradenigo sy.: (inflammation)
• thrombosis of the deep 

veins  ( v. Labbé)
• trigeminal neuralgia

(n.VI., n.V/1.-2.)
• pulmonary embolism by IJV



Causes of IC venous circulatory disorders
(stasis, thrombosis)
Walsh-Hoyt: Clinical Neuro-Ophthalmology , Venous Occlusive Disease. 6th ed.p.2445.

Congenital 
thrombophilia

Factor V - Leiden mutation, G20201A- prothrombin gene mutation, homocysteinaemia,
lack of antithrombin III, sickle cell anaemia, Protein S, protein C, elevated F-VIII..

Acquired 
coagulopathies

Haematological disorders: 
leukemia, lymphoma, ess. thrombocytosis, polycythemia, APS, PN-haemoglobinuria , 
cryofibrinogenemia, malignancy

Gynecological diseases: pregnancy, postpartum, oral contraceptives

Metabolic disorders: nephrotic sy., thyreotoxicosis, ulc. Colitis, Chron disease

Medications: ovarium hyperstimulation syndr., androgens, antioestrogenes

Abnormalities
of blood flow

compression: meningeoma, glomus npl., lymphoma, metastasis
intravenous cathetherization, dehydration
congenitalis heart diseases
Persistant pulmonary hypertension
Dural arterio-venous malformation

Abnormalities
of

vessel wall 

local infections
trauma
after surgical intervention (embolisation of AVM)
vasculitis   (Behcet syndrome, sarcoidosis, Wegener granulomatosis, SLE)
carcinomatous infiltration



symptoms – pathomechanism 

Neurological  signs

Headache:
•bifrontal , in the morning
•Valsalva manoeuvre
• >80-90% 

Neurological focal signs (rare)
• double vision

(isolated  nerve abducent paresis  or
brainstem disorders) 

• mono-, vagy hemiparesis
• epileptic seisure (30%)-early sign
• in childhood: ataxia, facial paresis, 

neck stiffness,  torticollis
• central vomitus, 
• epileptic seisure (30%)

(Binder et al., 2004; Lessell, 1992)
(Lessell, 1992;Rangwala & Liu, 2007).



symptoms – pathomechanism 

Ocular signs - papilla
Transient visual obscuration: (TVO): (13%)

(indicates initial papilledema, ischaemic disorders)
• the 2nd most frequent sign

• uni or bilateral, 
• lasts for a minimum of 1 minute, 
•no vision loss permanently as yet

• changing posture can elicit it
•tinnitus

Big Blind Spot sign
(the most sensitive precursor of papilledema)
oGood visual function of optic nerve

oLater : contraction of the borders of the visual field

Papilledema (30%-HIP)
The most important sign (Maxner et al., 1997; Wall & White, 

1998)
Optic atrophy –chronic congestion
Papilledema –optic atrophy-decrease of visual 
acuity  (untreated or undertreated cases)



Symptoms – pathomechanism 

Ocular signs – eye movement 
disorders

Paresis  of n. abducens -DIPLOPIA
Horizontal Abduction Paresis
(PPFR-nucleus n.VI. – eo. n. III. mRM

+nucleus n.VI.- ao-i mRL
(PPFR, nucl.VM, NPH) 

o convergent strabism in primary position
o cover test: esophoria<esotropia

o horizontal gaze paresis
o with/-out vertical skew deviation

Clinical syndromes
Horizontal gaze paresis

‘One and a half’ syndrome

Causes:
Under 40 : MS

Over 45: stroke     
(HIP)



Diagnosis – optic nerve

The loss of vision can predict systemic disorders  !!!
Jennifer L. Rizzo, MD  et al.

Perimetry, Retinal Nerve Fiber Layer Thickness and Papilledema Grade After Cerebrospinal Fluid Shuntingin Patients 
With Idiopathic Intracranial Hypertension. Journal of Neuro-Ophthalmology 2015;35:22–25.

Basilar examinations:
o history, visual acuity, colour vision
o CFF, electrophysiology: VEP
o Afferent pupillomotoric  pathway reflex

Visual field:
o Confrontation  VFT
o Campimetry with tagent: Bjerrum screen  
o Computer perimetry (Projection perimeter,static, kinetic)

Blood flow examinations:
o Heidelberg Retinal Flowmeter (HRF) 
o Fluorescein angiography (FLAG)

Ophthalmoscopy test: - morphological measurment of the papilla (loss of fibers)
o Heidelberg Retina Tomography (HRT)
o Octopus  perimeter

Ophthalmoscopy test - macular,  papillomacular regions
o Optical Coherence Tomography (OCT)
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Diagnosis – eye movement system

Unconscious  pts.

o Primary eye position
o Pupillomotoric reflex

Conscious patients
o Primary eye position
o Pupillomotoric reflex
o smooth pursuit eye movements (9dir)   
o analysis of the double images

analysis of the double images
o Near double images test

Maddox wing
o Distant double images test

Hess screen,  Polatest
o Treatment of  diplopia

by prism correction

Otoneurology – Neurology – Neuroophthalmology
Electrooculography (EOG, IRD, scler-SC-EOG, video-EOG),
Vestibuloocular reflex,  EMG,  Optokinetic nystagmus

(A Straube, U Büttner: Neuronal Control of Eye  Movements, Neuroophthalmology,  Karger. 2007)



Diagnosis – neuroradiology

excluded by CT : 
meningeal infiltration, isodense tumours 

excluded by MR / MR venography
thrombosis of the cerebral sinus

Characteristic neuroradiological signs

1./ enlargement of the perioptic subarachnoid space
2./ prominent  papilla
3./ flattening of the posterior part of the eyeball (80%)
3./ empty sella (70%)
4./ sinuous deformation of  the intraorbital part of

the optic nerve
5./ normal  lateral ventricle



Study :  ISCVT  data (624 patients)- ocular signs:

visual loss: 82 (13,2%)

diplopia:84 (13,5%)
-----------------------------------------------------------

sum - ocular symptoms:  340 pts (54%)

Ferro JM, Canhao P, Stam J et al. Prognosis of cerebral vein and dural sinus thrombosis: results 
of the International Study on Cerebral Vein and Dural Sinus Thrombosis (ISCVT),  Stroke 

2004;35:664-70.

Papilledema – IC venous circulatory disorder  
- syndromes -

papilledema: 174 (28,3%)
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K.A. male patient aged 33 CASE REPORT:
Dg.: Incipient papilledema left side (Big Blind Spot syndrome)

Stenosis incompl. (50%) SSS, hypoplasia s.sigmoideus, v. jugularis  l.s.  
IIH? IC-venous circulatory disorders? 

1. neuro-ophthalmological examination: 
o normal antechiasmal optic nerve 

functioning, except:
o fundus: minimal papilledema, 

intrapapillar shunt vessels

MR-MR  - AG:  

2.- neuroophthalmological check-up:
- systemic  parenteral, later OAC treatment
- papilledema,  Big Blind Spot disappeared, 

no vision complain

left v. jugular -, hypoplasia sinus sigmoideus
+ superior sagittale sinus dorsal-parieto-occipital section   

stenosis: 50%  
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P.K. female patient aged 54
Dg.: Initial phase: right side recidivant amaurosis fugaxes– temporally

Mild chronic papilledema– right side pale papilla 
Hypolplasia s. sigmoideus, hypoplasia s. transversus, hypoplasia v. jugularis  
St. p. thromboembolia v. poplitea l.d.

Neuro-ophthalmological test: 
o Mild decrease of right side antechiasmal ON function
o fundus: pale papilla

OCT test:
Right side: significant fibre loss

MR-MR  - AG:  

Right side sinus sigmoideus-, s. transversus hypoplasia, 
expressed hypoplasia of the right side  sinus system

FA: Right side: significant slowing of 
retinal venous flow
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Idiopathic  Intracranial Hypertension (IIH) 
+/- intracerebral venous circulatory disorders

Questions – Answers

o Is there any significance of venous circulatory disorders in the etiopathomechanism 
of IIH? :  YES, IC venous diseases may be screened in the background of bilateral

papilledema by ocular signs. 

o Dandy modified criteria are : out –of- date? YES.

o Which etiology  - specific, systemic therapy may be efficient:
o either the disorder of liquor absorption?
o or the disorder of intracerebral flow?
o or both of them: combined therapy? –YES 



The  eternal dilemma - which  is  harder?
To imagine  a world one has never seen

or
to lose a world that one has once been familiar with

and
to accept that  it will never return?

We must never decide;  just let empathy guide us.

Thank you for your 
attention!

dr@Somlaijudit.hu
www.SomlaiJudit.hu





Hungarian and international
professional  forums (2013-2015)

IIH – venous stenosis

http://clinicaltrials.gov/ct2/show
/NCT01407809

Weill Medical College of Cornell University
New York, United States, 10065

Venous Sinus Stenting 
for Idiopathic Intracranial Hypertension 
Refractory to Medical Therapy (VSSIIH)

Principal investigator: 
Athos Patsalides MD, MPH

Controversies in Ophthalmology
4th World Congress,  Budapest, Hung. 

2013

Pseudotumor Cerebri, IIH  and 
Venous Sinus Stenosis

Moderator: prof. Dr. Neil Miller 
Johns Hopkins University School Of Medicine 

prof.  Dr. Szikora István 
President of ESMINT Congress

C. Cognard :    Endovascular treatment of  sinus thrombosis
E. Boccardy:   Treament of benign IIH stenting of sinus stenosis
A.Biondy, Z. Kulcsar, E. Boccardi, Krajina:

Case presentations  on cerebral venous
thrombosis  and  stenosis

www.stroketars.hu
Congress of Hungarian Stroke Society

Nyíregyháza, 2013
NEURO-OPHTHALMOLOGY SECTION

STROKE – OCULAR STROKE 

Nagy Valéria et al:
Retinal thrombosis - thrombophylia

Somlai Judit, Szegedi Norbert:
Predictor role of papiledema (uni- or bilateral) in intracerebral
venous circulatory diseases. How and when to treat?

European Society of 
Minimally 

Invasive Neurological Therapy 
5th ESMINT Congress

September 5-7, 2013,  Nice
www.esmint.com

23

http://www.stroketars.hu/


Demography – Epidemiology

PTC /IIH IC venous circulatory 
diseases CVT

• yearly incidence: 1 to 2 out of 100 000   
• increased to 3 to 5 out of 100 000
(USA:0,9)

average population:
4.3 out of 100 000 in women

• incidence:0.22 out of 100 000(<1/100 000)

prognosis: 
• mortality: 8% residual symptoms: 8%
• no symptoms/ minimal residual signs: 79%

61 % of female CVT patients are 20-35 years old
Male CVT patients – any age

obese females 
(pregnancy/puerperium)

pregnancy
contraception

Female-male ratio: 4,3:1 – 8,1:1 Female-male ratio:1.29 : 1/110 pats

Friedman, D.I., & Jacobson, D.M. (2002).
Diagnostic criteria for IIH. Neurology, Vol. 59, 

No.10,(2002), 1492.
Binder, DK et al. Idiopathic intracranial hypertension

Neurosurgery Vol  54 3  ( 2004)   538

Biousse V, Ameri A, Bousser MG.
Isolated  IH as the only sign of cerebral venous 
thrombosis.  Neurology (1999, 53(7):1573-1542
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