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Are there correlations between
o Idiopathic Intracranial Hypertension (IT1H) with Papilledema
and
o Cerebral Venous Circulatory Disorders ?
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Ocular symptom as a precursor
of

CSF +/or VENOUS circulation disorders

Reverse view is needed in Neuro-Ophthalmology

because
EYE symptoms precede and pre-indicate the disorders of CNS

00

The Neuro -Ophthalmological syndromes help us find : the exact etiology of
the ITH syndrome with ,,unkown origin”

*

Vision loss in case of ITH : no sign of morphological disorders on the MRI
*

In case of a negative MRI: the Neuro-Ophthalmological diagnostics gives :
the TOPOGRAPHIC LOCALISATION of the optic nerve’s disorders
*

The earlier we diagnose the disease
he better chance we have : to prevent an irreversible vision loss.
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The onset of vision loss
in connection with
different pathogenesis of ON lesions *

Vascular/Traumatic

Pathogeneses

Onset of vision loss ,ﬂg

Inflammatory

Space Occupying/Chronic/Degenerative

] | | | |
1 | 1 1 |
Seconds Minutes Hours Days Weeks
Months
Years
Hyperacute Acute Subacute Chronic/Progressive

Source: Schiefer, Wilhelm, Hart (Eds.). Clinical Neuro-Ophthalmology - & Practical Guide. Springer, Berlin/Heidelberg/New Yorlk, 2007,
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e The long and complex history of IIH PTC classification

Friedman DI, Jacobson DM (2002).

"Diagnostic criteria for idiopathic intracranial hypertension".
Neurology. 59 (10): 1492-1495.(2002)

Landmarks in the
ITH classification process

Quincke (1890)
+ ,,meningitis serosa”- headache, visual loss, papilledema
* etiology: hypersecretion of CSF

The latest classification
of ITH

(A modified version of the
Dandy PTC criteria)

LP: liquor pressure > 25 water cms
& liquor without biochemical and cytological disorders

Nonne (1904)
. First called as ,pseudotumor cerebri” (PTC)

Clinical symptoms of HIP:
Headeache
Vomiting

Dandy (1937)
. Dandy’s criteria of PTC
. Modification of the Dandy criteria

Dandy WE (October 1937). "Intracranial pressure without
brain tumor-diagnosis and treatment". Annals of Surgery.

106 (4): 492—513.

Transient visual obscurations
Papilledema

No focal neurological signs
(exception: paresis of the abducens nerve)

Foley (1955)
»Benign Intracranial Hypertension - BIH ,,

The patient is awake and alert
*

No typical signs of the HIP on CT/MRI

Corbett et al. (1982)

Normal CT/MRI findings without evidence of

th bosi
. »Ildiopathic Intracranial Hypertension” (IIH) s I;om OS1S
. ¢ % Unknown etiology of HIP
Smith JL (1985). : No other explanation for the HIP

* "Whence pseudotumor cerebri?".
J of Clinical Neuroophthalmology. 5 (1): 55—6. 1985.
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Comparison
of the diagnostic criteria of HIP and IIH

in the background of PAPILLEDEMA

Deborah I . Freadman: Papilledema, in: ClmNeuro -Ophthalmolgy
(Ed: N. R Miller, N. J Newman ,2005. Ch.- 5.

The latest classification

of ITH
(A modified version of the Dandy PTC criteria)

Higher Intracranial Pressure (HIP)
in the background of papilledema

LP: liquor pressure > 25 water cms

Significant elevation of Intracranial & liquor without biochemical and cytological disorders

Pressure
> > 25-30 mmHg

Monro-Kellie principles: Clinical symptoms of HIP:

1. Incompressible: Headeache
Brain - CSF - BlOOd Transient Xi(:l;l;}?l;gscurations
(Vbrain+V CSF+V blood=constant) &a o —

2. Disproportion inside the rigid cranium;
Result: Displacement of brain-tissue

No focal neurological signs
(exception: paresis of the abducens nerve)

CAUSES of the HIP:
o Intracranial tumour
o CSF secretion-, CSF circulatory-,
&/ CSF flow disorder
o Brain edema
o ICvenous circulatory disorder
CSF reabsorption problem — sinus thrombosis

The patient is awake and alert
*

No typical signs of the HIP on CT/MRI
Normal CT/MRI findings without evidence of
thrombosis

*

Unknown etiology of HIP
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IIH :

etiopathomechanism — theories
What is the actual cause
of Higher Intracranial Pressure in the ITH?

HIP
causes

Relationship between :

CSF circulation and IC venous circulation

Digre KB, Corbett JJ : "Idiopathic intracranial hypertension
(pseudotumor cerebri): A reappraisal". Neurologist. 7: 2-67 (2001).

a N

1.Cerebrospinal Fluid (CSF) - liquor
secretion
circulatory
reabsorption

isorders

3. Disproportion between the volume
of cranium and content of cranium :
* intracranial tumour
* developmental diseases

CSF : secretion disorder
hypersecretional hydrocephalus
(meningitis)

CSF : flow- circulation

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017
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IC PRESSURE (IC tumour)
6 of 26 dr@somlaijudit.hu



Judit SOMLAI M.D.

ITH : etiopathomechanism — theories
in the background of papilledema

PEEE.. Where to find the reabsorption disorders within the SSS?

CSF - liquor production
& circulatory

Diseases:

HYDROCEPHALUS
* hypersecretional
* obstructional

Therapy:
 diuretic

e shunt: LP, VP
* neurosurgery

CSF - liquor absorption

CSF pressure=

Rout* CSFformation+Psss+Vascular component?

Emissary vein
Venous lacuna

Cerebral vein

Subdural cavity
Subarachnoid cavity

Falx cerebri

Pia mater é

Sup. sagittal sinus
Arachnoid granulation

Cerebral cortex

Dura mater
Arachnoid

Diseases: liquor absorption disorders
Non-resorptive Hydrocephalus
Normal Pressure Hydrocephalus

CSF Agsorprion =(PCSF -

PSSS)

Rour
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Cerebral Venous Circulatory

system

Diseases:

- ICVENOUS MALFORMATION
« SINUS THROMBOSIS

Therapy:

* endovascular vein stent implant

* medication therapy
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What leads to Thrombosis
in the Cerebral Venous System?

Stenosis and thrombosis
of venous sinuses

Slowing and stasis of the IC
venous flow

The increase of the
IC venous blood pressure

N

Syndrome Groups (of CVCD)

Disorders

CSF — reabsorption Venous and

dCEE arterio-capillar-
¢ intravascular
r r
IC pressure .p essurc
increases mecereases.

Thrombosis of Cerebral Sinuses
. Cavernosus Sinus (Sc)
. Sagittal Sinus (Sss)
« Transversal Sinus (ST)

Y v

Compression of

venous sinuses Brain infarct

Normal Pressure Hydrocephalus
CSF- reabsorption disorders — caused by SSS stenosis/
stasis, thrombosis

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017

Thrombosis in Multiple Sinus
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when the patient has uni-

Where to look for the diseases
within the
Intracerebral Venous Circulatory System

CEREBRAL
venous circulatory system

, or bilateral papilledema?

A
\
-

OCULAR
venous blood supply system

INTRACEREBRAL network:

- superficial veins-cortex
-deep veins of substance

King, J.O., Mitchell, P.J,, Thomson, K.R., & Tress, B.M. (1995).
Cerebral venography and manometry in idiopathic
intracranial hypertension.

Neurology, Vol. 45, No. 12, (1995), pp. 2224-2228

ORBITAL VENOUS SYSTEM\

v. ophthalmica superior (VOS) to cavernous
v. ophthalmica inferior (VOI) sinus

CENTRAL RETINAL VEIN
connection with cavernosus sinus

Dural Sinus system
compression of extra- lumen/ stenosis of intra-lumen forms
Posterior - Superior

SSS; SSI, s. rectus,

S. transversus,
s. sigmoideus,s. tentorialis,
S. occipitalis

Anterior - Superior

sinus cavernous, s.intracavernou
s. parietalis, s. basilar,
s. sphenoparietal, s. petrosal:sup, inf.

Farb, R.I.,Vanek, 1., Scott, J.N. et al. IIH: The prevalence and
morphology of sinovenous stenos

Physiological relationship
between
CSF circulatory & IC venous
circulatory

is.
Neurology Vol. 60, No. 9, (2003), pp.1418-142§/
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The Results of
an International Study
On Cerebral Vein and Dural Sinus Thrombosis (ISCVT)
Prognosis of Cerebral Vein and Dural sinus thrombosis (624 pts.)
José M. Ferro, Patricia Canhao, Jan Stam, Marie-Germaine BousserB and Fernando Barinagarrementeria;
o Stroke. 2004;35:664—610/
Occluded Pts.
sinuses No. %
/veins (of 624)
SAGGITAL 313 62,0
SUPERIOR sinus
Lateral Sinus 279 44,7
left / headache: 553 (88%)
Lateral Sinus 257 41,2 . . o
right papilledema: 174 (28,3%)
Straight Sinus 112 18,0 visual loss: 82 (13,2%)
double vision 84 (13,5%)
Deep Venous 68 10,9 \
System
Cortical veins 107 17,1
Jugular veins 74 11,9
Cerebellar veins 3 0,3
CAVERNOUS 8 1,3
Sinus
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Clinical Ocular Signs
to-.. the location of the Cerebral Venous Thrombosis

= HIGHER

THROMBOSIS THROMBOSIS B cn INTRACRANIAL
of ™, .. of PRESSURE

CEREBRAL VEINS 4 IC-SINUSES \ (liquor absorption disorders
A & venous flow disorders)

Thr.of v. OPHTHALMIC Thr. of CAVERNOUS sinus: Thr. of SSS sinus &
pre Sinusitis sph.—S.Petrosus- PARIETAL veins :
Retinal trunk L thrombosis S.Sigmoideus-Jugular v. |
branch Chemosis, Ophthalmoparesis PAPILLEDEMA

Exophthalmos
Retinal Praethrombosis

Thr.of SAGITTAL SUPERIOR SINUS
PAPILLEDEMA

Thr. of CEREBELLAR vv.

hemiparesis, epilepsy, coma

Thr. of CORTICAL vv.

PAPILLEDEMA Thr. of TRANSVERSAL SINUS
S Thr. of CEREBELLAR vv.
(otitis purulent)
PAPILLEDEMA PAPILLEDEMA
paresis n.VI. +retroorbital pain cranial nerves paresis

VISUAL FIELD defect

(Gradenigo syndrome)

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017 11 of 26

cerebellar ataxia

dr@somlaijudit.hu



Judit SOMLAI M.D.

-

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017

\
Which Background Illnesses
\ \_/\« \J(j%_ can cause
G| S certain sinus thromboses y
Thr. of

venous sinuses

Thr. of the
CAVERNOUS
SINUS

Thr. of the
SAGITTAL
SUPERIOR

SINUS

Thr. of the
TRANSVERSE
& SIGMOID
SINUS

Background illness as Causes

Septic inflammation
* nasal & paranasal sinusitis
* ethmoid sinusitis
« orbital infection

Dural Arteriovenosus fistula
(spontaneuos, after recanalisation
of sinus thrombosis)

Mastoiditis
* straight to the sinus
* by vv. Emissaria

¢ dural AVM
Cranial Tumour
Trauma sparasagital
Prothrombosis mem’ngeoina
(Behcet syndrome) * meningeal cc.
pr.Hematological ~Gradenigo
Syndrome Syndrome
& pulmonary embolism
sec. Coagulopathy through the IJV

Aseptic diseases
* cranial trauma,
« facial operation,
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Results of Systemic and Neurological Illnesses

that Leads to Cerebral Thrombosis
Walsh-Hoyt: Clinical Neuro-Ophthalmology , Venous Occlusive Disease. 6th ed.p.2445

Systemic and Neurological illnesses

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

leukemia, lymphoma, polycythemia, APS, malignancies,
pregnancy, oral contraceptives
Acquired haemoglobinuria , cryofibrinogenemia, , thrombocytosis

coagulopathy gynecological diseases: postpartum
metabolic disorders: colitis, Chron disease

nephrotic sy., thyreotoxicosis, ulc.

medications: ovarium hyperstimulation syndr., androgens, antioestrogenes

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

Abnormalities
of blood flow
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Symptoms — Papilledema

The earliest & most significant sign of IIH

B I
&

(Maxner et al., 1997; Wall & White,1998)

Transient Visual Obscuration: (TVO)

(prognosticate of the initial papilledema)
* uni / bilateral
e >>>>71
» without visual loss
e pulsatile tinnitus

Big Blind Spot sign
(the most sensitive predictor of papilledema)
» Functions of the optic nerve remain intact for some time
« Later, contraction of the visual field

Papilledema
Untreated or undertreated cases 1
OPTIC ATROPHY - chronic congestion 5 -
PAPILLEDEMA - optic atrophy-decrease of visual acuity \\ . !.'—Ja.‘.. =
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Symptoms - Eye Movement Disorders
(Papilledema is preceded by double vision)

Paresis of abduction nerve - diplopia
Horizontal Abduction Paresis

* in primary position: convergent strabismus
» cover test: esophoria > esotropia

* horizontal gaze paresis

« with/-out vertical skew deviation

Clinical syndromes:
Horizontal gaze paresis
‘One and a half’ Syndrome
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Symptoms - Neurological signs
with Papilledema

Headache: \

bifrontal, in the morning
e >80-90%

Neurological focal signs

(at a later stages of the illness)
 monoparesis, hemiparesis
« epileptic seisure

- central vomitus

* (in childhood: ataxia, facial paresis,
neck stiffness, torticollis)

(Binder et al., 2004; Lessell, 1992)

(Lessell, 1992;Rangwala & Li@

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017 16 of 26
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Differential Diagnosis of Papilledema
How to find the CVT :
through a sequence of Examination (Algorythm)

fy
5 S

&

Tests of bilateral
Visual Function || Papilledema (HIP) OPTIC NERVE
Thrombosis
‘1’ * Inflammation
| History unilateral
Retinal Ischaemia
‘1’ praethrombosis

1 Compression

e Tumour

e CSF - HIP

Amsler grid
OCT

Afferent
pupillomotoric
reflex

PILLA\

PA

Ophthalmoscopy
test (+/-)

Macula |

> normal/
decoloration

= papilledema

(& J

?[ atrophy }
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My Diagnostic algorithm for the Evaluation of Visual Disorder

. 5. caused by Papilledema

U.Schiefer, H. Wilhelm, W.Hart : Clinical Neuro-Ophthalmology - A practical Guide. Springer, Berlin, Heidelberg, New York, 2007.

g

Entity - Syndrome Functional testing

Testing
of the Visual Function Morphological
Symptoms - Finding testing
v Additional testing
History ’

Pinhole

1. macular - (defect of fixation?)
papillomacular-—areas VN
paplllar ) Testing of the
Afferent pupillomotoric
eflexes(RAPD >Y

Pathological Y
Ophthalmoscopy
2, prechiasmal-
chiasmal- JI. : . v
retrochiasmal- Visual Field test

2 euibEerel il ADDITIONAI examinations I

(+/- etiology : uncertain )
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DIAGNOSTICS

of the Optic Nerve system

FUNCTIONAL

examination methods
of the Optic Nerve

Basic examinations:

* Visual acuity: forD & N
« Colour vision, Amsler grid - test, | =
» Aff. Pupillomotoric pathway - test

Examinations of the conductivity of Optic Nerves
» Critical Fusion Frequency (CFF) test
» Electrophysiology: ERG-, VEP

Visual Field tests:
« Confrontation VFT
« Campimetry with tagent: Bjerrum screen
* Computer perimetry:
» Projection perimeter, static, kinetic 1y

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

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017

>>>

MORPHOLOGICAL

examination methods
of the Optic Nerve

Ophthalmoscopy:
by direct &/
or indirect funduscopy

Morphological measurement of the
PAPILLA area:

- by Heidelberg Retina Tomography
(HRT)

Morphological measurement of the
MACULAR-, & PAPILLOMACULAR regions
« by Optical Coherence Tomography
(OCT)
Analysis of Ganglion Cell Complex:
GCC: RNFL+ GCL+IPL el
(loss of layers thickness) [k
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of Eye Movement disorders

DIAGNOSIS N A

Unconscious pts. Conscious patients

. Primary eye position

*  Pupillomotoric reflex

*  smooth pursuit eye movements (9dir)
« analysis of the double images

« Primary eye position
«  Pupillomotoric reflex

Analysis of Double Vision

- Near double images test T
. Internal carotid artery N}q WW N
MaddOX Wlng Ot Hens : , \\Gavemous sinus M,,,{%_, NoE ;‘m“’:
Trochlear nerve s 4T mectus muscle
- Distant double images test Optiaiic vove 50~ —s8
ucent nerve \ e
Hess screen, Polatest Matary oo — ey

- Treatment of diplopia o JA5%

by prism correction

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

(A Straube, U Biittner: Neuronal Control of Eye Movements, Neuroophthalmology, Karger. 2007)
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The role of using NEURORADIOLOGY

in the localisation of the background diseases

of Papilledema

CT-Venography can find :
meningeal infiltration, isodense tumours
Larger intracerebral thrombosis

MRI / MRI venography CT can reveal:
thrombosis of the cerebral sinus

Characteristic neuroradiological signs
of Papilledema

Barsi P. Diagnostics of the Recent Imaging Technique in cases of Intracranial
Tumours.

Hungarian Congress of Neuroradiology , Siofok, 2009

1./ enlargement of the perioptic subarachnoid space

2./ prominent papilla : flattening of the posterior part of
the eyeball (80%)

3./ empty sella (70%)

4./ sinusoidal deformation of
the intraorbital part of
the optic nerve

5./ ventricle system : normal
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Critical point in diagnosis:
Can we undoubtedly prove the
background disease of PE
with the MRI Venography?

A thoughtful decision is
needed here!
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Therapeutic protocol
in the treatment of @
Cerebral Venous Disorders A

Interventions Therapeutic Protocol

1./ ANTICOAGULANT therapy
- in cases of venous flow disorders
- during stent implantation

1. Thrombolysis: Future?
2. Low Molecular Weight Heparin inj. (LMWH)

3. Oral Anticoagulant (OAC)
2./ANTIAGGREGANT Therapy —

Traditional OAC:
before and after stent implantation . .
prevention of stent thrombosis Acenocoumarin tbl., Marfarin tbl. ( for a year)
after operation - for a year New Oral AC (NOAC)

3./ THROMBOLYSIS risk of . (oral Anti-Xa, anti-IIa )
intracerebral extensive bleeding * Rivaroxaban — XARELTO tbl.

» Dabigatran — PRADAXA tbl.

4./ NEUROSURGERY — . 5 B
NEURO-INTERVENTION Aplxaba,n ELIQUIS tbl.
(AV dural fistula , traumatic sinus lesion) « Endoxaban --LIXTANA tbl.
» cerebellar infarct — craniectomy

* hydrocephalus - shunt implantation
* SSS stenosis - endovascular stent

) : 4. brain edema: Mannitol, Glycerin
implantation _ ; .
5. Higher IOP: Furosemid, Acetazolamid tbl.
5./ COMPLEMENTARY Therapy 6. in pregnancy: inj. LMWH — therapeutic dose

diuretic-, improvement of microcirculation
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K.A. male patient aged 33 CASE REPORT:

Moi
il

Dg.: Incipient papilledema left side (Big Blind Spot syndrome)
Stenosis incompl. (50%) SSS, hypoplasia s.sigmoideus, v. jugularis l.s.

ITH? IC-venous circulatory disorders?

1. neuro-ophthalmological

examination:
o normal antechiasmal optic nerve

function, except:
o fundus: minimal papilledema,
intrapapillar shunt vessels
left v. jugular -, hypoplasia sinus sigmoideus

+ superior sagittale sinus dorsal-parieto-occipital section
stenosis: 50%

2.- neuroophthalmological check-up:
- systemic parenteral, later OAC treatment

-

j-
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papilledema, big blind spot disappeared,
- no vision complain
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P.K. female patient aged 54 ;_{«'
Dg.: Initial phase: right side recidivant amaurosis fugaxes— temporally | “-3\

Mild chronic papilledema— right side pale papilla

Hypoplasia s. sigmoideus, hypoplasia s. transversus, hypoplasia v. jugularis

St. p. thromboembolia v. poplitea 1.d.

Neuro-ophthalmological test:
o Mild decrease of right side antechiasmal ON

function
o fundus: pale papilla

"  — —
. | %
\

FA: ight side: significant slowing
of retinal venous flow

European Neuro-Ophthalmology Society (EUNOS) Meeting - 2017 24 of 26

OCT test:
Right side: significant loss of fibres

MRI-, MRI - AG

right side sinus sigmoideus-,
sinus transversus hypoplasia :
hypoplasia
of the right side sinus system
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Dilemma :
Is there a correlation between
Idiopathic Intracranial Hypertension (I1H)
+/- Cerebral Venous Circulatory Disorders

1./ When we look for the cause(s) of PAPILLEDEMA:
« Is it solely the Intarcerebral Venous Disorder?

or
« Isitonly a CSF - Liquor Reabsorption Disorder

or
« These two together?

2./ Neuroradiology : These cases are often COMPLEX
& not clearly detectable of the background disease of PE

« further examinations are highly recommended
* to look for multifactorial causes

3./ Therapy options of IIH : What is the most efficient IIH/CVD therapy?
What is the future?
« Systemic Etiology-Specific & Combined therapy !?
 Neurointervention and/or traditional medicines?
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Thank you

for your
attention!

dr@SomlaijJudit.hu
www.SomlaiJudit.hu
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