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Chronicka cerebrospinalna venozna
insuficiencia (CCSVI) - skisenosti NUSCH

J.Madari¢, 1.Vulev, V.Neuschl

Oddelenie intenzivnej angioldgie, Kardiologicka klinika, NUSCH, a.s. Bratislava
Oddelenie diagnostickej a intervenénej radiolégie, NUSCH, a.s. Bratislava
InStitut zobrazovacej diagnostiky, Trnava




Skleroza multiplex

chronické zapalové autoimunitné
neurodegenerativne ochorenie centralneho
nervového systému s poruchou prenosu
signalov nervovymi drahami

prejavuje sa svalovou slabostou, stratou koordinacie,
poruchou zvieracov, poruchami reci a zraku

ochorenie ,mladych dospelych” — vznika najcastejsie
vo veku 20 az 40 rokov, postihuje dvakrat CastejSie zeny
ako muzov



Skleroza multiplex

prevalencia 5-120/100.000 obyvatelov

= na Slovensku cca. 8.000 pacientov so sklerézou
multiplex

etioldgia nie je znama
= v sucasnosti prevlada nazor, ze za desStrukciu myelinu

su zodpovedné predovsetkym autoimunitné
mechanizmy

SM je v sucasnosti nevylieCitelnou chorobou
= lieky modifikujuce priebeh ochorenia




Skleréza multiplex je vyznamne asociovana s tzv. chronickou
cerebrospindlnou vendznou insuficienciou — CCSVI!

Zamboni P, et al. J Neurol Neurosurg Psychiatry. 2009
Zamboni P, et al. J Neurol Sci 2009

CCSVI je vaskularny syndrom charakterizovany stendzami v.
jugularis interna a/alebo v.azygos

= vedie k vzniku refluxu, rozvoju kolateralneho rieciska a zhorseniu odtoku
krvi z mozgu a miechy

CCSVI — chronické vendzne ochorenie zadefinované
Medzinarodnou Flebologickou Uniou v roku 2009

Consensus Document of the International Union of Phlebology - IUP




Reflux vendznej krvi z
perfiérie do CNS
(zvysenie vendzneho
tlaku, staza)

ar

Poskodenie Extravazacia Ery do
hematoencefalickej
bariéry

as

Aktivacia imunologickej
odpovede — T-bunky

Skler6za multiplex
(plaky)
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Historia

Skleroza multiplex a CCSVI

1863 mikroskopicky nalez vén preplnenych krvou v centre kazdej SM
|ézie.
" Rindfleisch E. - "Histologisches detail zu der grauen degeneration von gehirn

und ruckenmark®. Archives of Pathological Anatomy and Physiology.
1863;26:474-483

1930 Putnam T.J.: Trombdza malych vén moze byt pricinou formacie |
SM plakov.

® 1937 Putnam T.J.: Evidence of vascular occlusion in multiple sclerosis

1986 Schelling: Damaging venous reflux into the skull or spine:
relevance to multiple sclerosis. Med Hypotheses. 1986 Oct;21(2):141-8.

Zamboni et al. Chronic cerebrospinal venous insufficiency in

patients with multiple sclerosis. J Neurol Neurosurg Psychiatry 2009,
80:392-399
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Diagnostika CCSVI

CDUS

TCD

MR flebografia

Katétrova flebografia



Diagnostika CCSVI -

Zamboniho USG Kkritéria

Reflux vo VJI a/alebo v.vertebralis v leziacej aj sediacej polohe

Reflux v hlbokych cerebralnych vénach

Detekcia stendzy VJI v B-mode

Absencia dopplerovského signalu vo VJI a/alebo VV

Negativny rozdiel v priecnom priemere VIJI (pokles diametra pri zmene
polohy zo sediacej do vodorovnej)

VH 2 2 patologicky nalez Zamboni et al. JINNP 2009




A prospective open-label study of endovascular
treatment of chronic cerebrospinal venous
insufhiciency

Paolo Zamboni, MD,* Roberto Galeotti, MD,* Erica Menegatti, RVT,* Anna Maria Malagoni, MD,*
Sergio Gianesini, MD,” Ilaria Bartolomei, MD," Francesco Mascoli, MD,* and
Fabrizio Salvi, MD,® Ferrara and Bologna, Italy

JOURNAL OF VASCULAR SURGERY
December 2009

prospektivna unicentricka studia u 65 pacientov s SM

PTA stenozy 2 50% v oblasti VJI a v.azygos

neurologické parametre: kognitivhe a motorické funkcie, MS
relapsy, stupenn MR aktivnych lézii CNS, QOL



Endovaskularna liecba ;

u vSetkych pacientov zavazna stendza jednej alebo oboch VJI +/- AZY

vysoko povzbudivé vysledky:
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KFu€ova limitacia: nezaslepena studia, bez kontrolnej skupiny

priecnoanost 907 d£Zygos d 09570 VJI
Endovaskularna lie€ba CCSVI je bezpe€na metdda s pozitivhym

vplyvom na klinicky vyvoj SM hlavne u pacientov s relaps-
remitujucou formou ochorenia

Zamboni P, et al. J Vasc Surg 2009
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Contents lists available at ScienceDirect

A prospective open-label study of endovascular
treatment of chronic cerebrospinal venous
insufficiency

Journal of the Neurological Sciences

journal homepage: www.elsevier.com/locate/jns

Paolo Zamboni, MD,* Roberto Galeotti, MD,* Erica Menegatti, RVT,* Anna Maria Malagoni, MD,*
Sergio Gianesini, MD," Ilaria Bartolomei, MD," Francesco Mascoli, MD," and The value of cerebral Doppler venous haemodynamics in the assessment of
Fabrizio Salvi, MD,® Ferrara and Bologna, Italy multiple sclerosis

Paolo Zamboni *, Erica Menegatti, Roberto Galeotti, Anna Maria Malagoni, Giovanna Tacconi, Sergio Dall'Ara,
Ilaria Bartolomei !, Fabrizio Salvi '

Vascular Diseases Center, University of Ferrara, Italy

Funct Neurol. 2011 Oct-Dec;26(4):197-203. Phlebology. 2012 Apr 23. [Epub ahead of print]

Prevalence of extracranial venous abnormalities: fDiagr?Og“C aC_CUfa<]§y Ofﬂcu”egt Sonogfaph_ic Chfite“a
: . or the detection of outflow abnormalities in the

res_ults from a sample of 586 multiple sclerosis internal jugular veins.

patl entS - Simka M, Ludyga T, Latacz P, Kazibudzki M.

Simka M, Latacz P, Ludyga T, Kazibudzki M, Swierad M, Janas P, Piegza J. EUROMEDIC Specialist Clinics, Department of Vascular & Endovascular Surgery, Katowice,

Poland.

Department of Vascular and Endovascular Surgery, EUROMEDIC Specialist Clinics, Katowice, CONCLUSIONS: Our research has shown that currently used extracranial

Poland. mariansimka@poczta.onet.pl T . . e
sonographic criteria for the detection of obstructive venous abnormalities in the

1JVs are of limited diagnostic value. For the time being, diagnosis of this

vascular pathology should be given using catheter venography.

DUS 25 SM pac. / 25 kontrol
84% pacientov s SM ma CCSVI a ziadny pacient v kontrolnej skupine
Al-Omari MH, et al., Int. Angiol 2010
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Neurology. 2011 Jul 12;77(2):138-44. Epub 2011 Apr 13.

Prevalence, sensitivity, and specificity of chronic
cerebrospinal venous insufficiency in MS.

Zivadinov R, Marr K, Cutter G, Ramanathan M, Benedict RH, Kennedy C, Elfadil M, Yeh
AE, Reuther J, Brooks C, Hunt K, Andrews M, Carl E, Dwyer MG, Hojnacki D, Weinstock-

Guttman B.

Department of Neurology, School of Medicine and Biomedical Sciences Buffalo Neuroimagin
Analysis Center, Buffalo, NY 14203, USA. rzivadinov@bnac.net

J Bastianello et al. BMC Neurology 2011, 11:132
http://www.biomedcentral.com/1471-2377/11/132

RESULTS: CCSVI prevalence with borderline cases included in the "no CCSVI"
group was56.19%3n MS, 42.3% in OND, 38.1% in CIS, and @2.7%in HC (p <
0.001). The CCSVI prevalence figures were 62.5% for MS, 45.8% for OND,
42.1% for CIS, and 25.5% for HC when borderline cases were excluded (p <
0.001). The prevalence of one or more positive VH criteria was the highest in
MS (81.3%), followed by CIS (76.2%), OND (65.4%), and HC (55.2%) (p <
0.001). CCSVI prevalence was higher in patients with progressive than in
nonprogressive MS (p = 0.004).

CONCLUSIONS: Our findings are consistent with an increased prevalence of
CCSVI in MS but with modest sensitivity/specificity. Our findings point against
CCSVI having a primary causative role in the development of MS.

BMC
Neurology
RESEARCH ARTICLE Open Access

Chronic cerebrospinal venous insufficiency in
multiple sclerosis: clinical correlates from a
multicentre study

Stefano Bastianello'”, Alfredo Romani?, Gisela Viselner', Enrico Colli Tibaldi', Elisabetta Giugni®, Marta Altieri®,
Pietro Cecconi®, Laura Mendozzi*, Massimiliano Farina®, Donatella Mariani®, Antonio Galassi®, Claudio Quattrini®,
Marcello Mancini’, Vincenzo Bresciamorra’, Angela Lagace®, Sandy McDonald®, Giorgio Bono® and

Roberto Bergamaschi®

Sekhar KP, Mandato K, Rucker W, et al. Short-term
outcomes after endovascular treatment for chronic
cerebrospinal venous insufficiency (CCSVI) in patients
with multiple sclerosis. Presented at: Society of
Interventional Radiology Scientific Meeting; March 25,

2012; San Francisco, CA.
213 SM + CCSVI pts — PTA

Magnano M. QoLS and EDSS variations after
PTA in 170 MS-CCSVI patients. Presented at:
International Symposium on Endovascular

Therapy; January 16, 2012; Miami Beach, FL.

192 pts MSQOL-54 (¢as sledovania 109 dni) — vyznamné zlepsenie QOL
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No Cerebrocervical Venous Congestion in Venous and Cerebrospinal

Patients with Multiple Sclerosis Fluid Flow in Multiple Sclerosis:
A Case-Control Study

Florian Doepp, MD," Friedemann Paul, MD,"? José M. Valdueza, MD,>

Klaus Schmierer, PhD,*® and Stephan J. Schreiber, MD' Peter Sundstrém, MD, PhD,’
ANN-NEUROL 2010;68:173=183 Anders Wahlin, MSc,? Khalid Ambarki, MSc, PhD,?

Richard Birgander, MD, PhD,?
Anders Eklund, MSc, PhD,%34

W
Arch Neurol. 2011 Dec:68(12):1521-5. Epub 2011 Aug 8. and Jan Malm, MD, PhD
ANN NEUROL 2010;68:255-259

viacero nezavislych skupin nebolo schopnych

zopakovat Zamboniho vysledky (hlavne DUS kritéria), resp. odmietli
model patogenézy CCSVI a SM

No evidence of chronic cerebrospinal venous
insufficiency at multiple sclerosis onset.
Baracchini C, Perini P, Calabrese M, Causin F, Rinaldi F, Gallo P.

First Neurology Clinic, University Hospital, Padova, Italy. claudiobaracchini@tin.it

No association of abnormal cranial venous drainage with multiple sclerosis: a magnetic
resonance venography and flow-quantification study. wvike P Wattjes et al. J Neurol Neurosurg Psychiatry 2010.


http://jnnp.bmj.com/search?author1=Frederik+Barkhof&sortspec=date&submit=Submit

MS patients v. healthy controls

No. with chronic cerebrospinal

venous insufficiency, n/N
Decreased likelihood Increased likelihood

Study MS patients Controls OR (95% Cl) <— in MS patients . in MS patients —>

Al-Omari et al.11 C2125) 243.7 (12.4-4785.6)
o710

Baracchini et al.12 8 44.2 (2.5-782.7)
Centonze et al.’3 1.8 (0.9-3.6)

Zamboni et al.4 19929.0 (389.5-1019755.6)
Zivadinov et al.16 07278 11724 1.9 (0.8-4.3)

Overall 289/447 11/134 32.5 (0.6-1775.7)
Heterogeneity: I? = 90%

1.0
OR (95% CI)

Figure 2: Meta-analysis of diagnosis of chronic cerebrospinal venous insufficiency (presence of at least two parameters) in patients
with multiple sclerosis (MS) versus healthy controls (top panel) and controls with other neurologic diseases (bottom panel). An odds
ratio greater than 1.0 indicates an increased likelihood of a diagnosis of chronic cerebrospinal venous insufficiency in MS patients ver-
sus controls. Cl = confidence interval, OR = odds ratio.

Laupacis A, et al. Association between CCSVI and MS: a meta-analysis. CMAJ 2011




CCSVI + SM - medicina dokazov

FDA stanovisko k ,liberacnej liecbe“ CCSVI - 10.05.2012

= Vysledky studii skimajucich spojitost medzi SM a CCSVI su
nejednoznacné a kritéria diagnostiky CCSVI nie su adekvatne
preukdzané

= Neexistuju spolahlivé dokazy z kontrolovanych studii, ze metodika je
efektivna v liecbe SM, preto FDA odporuca realizaciu vykonov len v

ramci adekvatne zameraného vyskumu na zistenie vztahov medzi SM a
CCsVI



CCSVI + SM - prebiehajuce studie

PREMiSe (Prospective Randomized Endovascular therapy in Multiple
Sclerosis), a study to determine if using endovascular intervention via
balloon angioplasty to open the narrowed veins improves MS symptoms or

progression

Evaluation of Angioplasty in the Treatment of Chronic Cerebrospinal

Venous Insufficiency (CCSVI) in Multiple Sclerosis
= US, Principal Investigator: Gary Siskin, MD, Albany Medical College, 2010-2013, 130 pts

Multi-center Registry for CCSVI Testing and Treatment
= US, Principal Investigator: James McGuckin, MD (2010-2015, 1000 pacientov)

Study To Evaluate Treating Chronic Cerebrospinal Venous Insufficiency
(CCSVI) in Multiple Sclerosis Patients

= US, Principal Investigator: Manish Mehta, MD, Center for Vascular Awareness, Albany, New
York



NUSCH, a.s. (OKaA + ODIR)
l.neurologicka klinika UNB LFUK (klinické sledovanie)

1ZD Trnava (MR diagnostika)

Klinickd $tudia schvalena Etickou komisiou a Vedeckou radou NUSCH, a.s.
Nabor pacientov od 2010




Pacienti n=50
RR forma 32

SP forma 18

M:F 15:35
Vek (roky) 3810
Anamnéza SM (roky) 815
EDSS 3.712.4




:

okluzia VJI I.d

3D rekonstrukcia MR kontrastnej venografie VI
— vpravo viacpocetné subtotalne stendzy VJI
— vlavo subkranialne HD zavaina stendza VII




34-rocna pacientka s RR formou SM, EDSS 5 -







/VJ| l.sin

VJI Ldx . Cor>Sag 5
' >Tra 3

3T kontrastné MRAG - bilat. subkranialne MR mozgu - periventrikularne chronické
stenézy VCI splyvajuce loziska pri SM







steno6za v.azygos

“aktivne lozisko

MF 1.00

110.0
TE14.0
TA03:19
BW 130.0
p2 M/DIS2D

AISATIMT

T:SP1-4
“tse2di_3 /180




Katétrova flebografia (n=50) N (%)

Negat. flebografia 10 (20%)
Unilaterdlna/fokalna ven.patol. 16 (32%)
Bilateralna/multifokalna ven. 24 (48%)

patol.

5/27/2016



Subor - EVL (endovaskularna

liecba)

Pozit. flebografia/DUS (n=40) N (%)

PTA 20

PTA + stenting 14
Stenting VJI (pocet stentov/pac.) 24/11
Stenting AZY (pocet stentov/pac.) 4/3

Bez PVI 6

hypoplazia-agenéza splavov/hranic¢na

stendza AZY bez |ézii v mieche

Heparin periproceduralne

LMWH — antiagregacna davka 3 dni po PVI

ANP 100mg 30 dni po PTA, ANP + clopidogrel 30 dni po stentingu, Vessel Due 12 mes.
DUS kontrola o 1 mesiac, 3., 6., 12. mesiac

MR flebografia/CT flebografia v 3.mesiaci

Klinické sledovanie neurolégom do 12m

5/27/2016



Rozsah venoznej patologie versus SM

klinické stadium

N (%) Vek
(roky)
Negat. flebografia 10 (20%) 26+6
Unilateralna/fokalna ven.patol. 16 (32%) 40+12
Bilateralna/multifokalna ven. patol. 24 (48%) 41+7

e EDSS 1.0-3.0: normalné pravidelné aktivity

e  EDSS 3.5-4.5: mierne postihnutie dennych funkcii

e  EDSS 5.0-5.5: neschopnost plnohodnotnej dennej aktivity
e EDSS 6.0-6.6: potreba dopomoci pri chédzi

e EDSS 7.0-8.0: potreba invalid.vozika vacSinu dna

Dizka EDSS
anamnézy
SM (roky)
5 1.8+1.3
7 3.0+2.2 %
10 5.0£2.2

* %

% p<0.05 versus A
% % p<0.005 versus B

e EDSS 1.0-5.5: plne mobilni pacienti

° EDSS 8.5-9.5: updtanie na l6zko L4 EDSS 6.0-9.5: postihnutie mObiIity

e  EDSS 10.0: Exitus pre SM




Rozsah venoznej patologie verzus SM

klinické stadium

EDSS ¢ p<0.005

p<0.05

Negat Unilat/focal Bilat/multifocal

5/27/2016



Subor - klinicke hodnotenie/

Subj.hodnotenie pacientami pocas kontrolnych vysetreni na
angiologickej ambulancii:

= |Individudlna odpoved na PVI, nie konzistentna

= ZlepsSenie vnimania celkovej Unavy, zlepSenie stability postoja a ch6dze, vhimania
tepla, zlepSenie imperativneho mocenia, zlepsenie spanku, bolesti hlavy

subjektivne hodnotenia, nie konzistentne u vsetkych pacientov

= Bez rozdielu v reakcidch medzi pacientami s lahsim a tazsim klinickym
postihnutim

= Pocas sledovaného obdobia relaps SM u 2 pacientov (1x novozistena stendza VA —
osSetrena, nasledne stabilizovany stav)



Subor - komplikacie EVL

PVI (n=34) N (%)
Migracia stentu VJI 2/24 (8%)
In-stent trombdza VJI 4/24 (17%)
PTA VII 0
PTA/stenting AZY 0

Asymptomaticky priebeh vsetkych komplikacii

5/27/2016



Vyskyt CCSVI je spojeny s pritomnostou sklerézy multiplex — CCSVI pritomna u
80% pacientov s SM v naSsom subore

Klinickd zdvaznost SM (EDSS) sa zdd byt asociovana s rozsahom patologickej
venodznej drenaze CNS

Vzhladom k sti¢asnému vztahu s vekom pacientov a dizkou anamnézy SM,
nemozno vylucit CCSVI ako sprievodny druhotny znak prebiehajuceho
neurodegenerativheho procesu

Vzhladom k vyssiemu riziku komplikacii nema byt stenting VJI metédou volby

Na zodpovedanie otazky, ¢i je CCSVI podkladom SM, alebo niektorej jej
podskupiny, bude potrebna dvojito slepa randomizovana studia




Otazniky CCSVI

Spolupodiela sa CCSVI na vzniku/progresii SM, alebo je jej sprievodnym prejavom?
MozZe EVL CCSVI modifikovat symptomy SM?

Meni EVL CCSVI progresiu SM?

Aké su najlepSie parametre na objektivizaciu efektu EVL CCSVI?

Existuje podskupina SM pacientov, ktora profituje z EVL CCSVI vyraznejsie?

Aka je optimalna metdda na diagnostiku CCSVI?

EVL = PTA/stenting?

Ako sledovat vysledky EVL? (CT, MR, DUS?)

Aka je optimalna antitromboticka lie¢ba?

Aké je postavenie reologickej liecby CCSVI?
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