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 chronické zápalové autoimunitné 
neurodegeneratívne ochorenie centrálneho 
nervového systému s poruchou prenosu 
signálov nervovými dráhami  
 
 

 prejavuje sa svalovou slabosťou, stratou koordinácie, 
poruchou zvieračov, poruchami reči a zraku 
 
 

 ochorenie „mladých dospelých“ – vzniká najčastejšie 
vo veku 20 až 40 rokov, postihuje dvakrát častejšie ženy 
ako mužov 
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 prevalencia 5-120/100.000 obyvateľov 
 na Slovensku cca. 8.000 pacientov so sklerózou 

multiplex 

 
 etiológia nie je známa 

 v súčasnosti prevláda názor, že za deštrukciu myelínu 
sú zodpovedné predovšetkým autoimunitné 
mechanizmy 

 
 SM je v súčasnosti nevyliečiteľnou chorobou 

 lieky modifikujúce priebeh ochorenia 
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 Skleróza multiplex je významne asociovaná s tzv. chronickou 
cerebrospinálnou venóznou insuficienciou – CCSVI! 
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Zamboni P, et al. J Neurol Neurosurg Psychiatry. 2009 

Zamboni P, et al. J Neurol Sci 2009 

 CCSVI je vaskulárny syndróm charakterizovaný stenózami v. 
jugularis interna a/alebo v.azygos 
 vedie k vzniku refluxu, rozvoju kolaterálneho riečiska a zhoršeniu odtoku 

krvi z mozgu a miechy 

 
 CCSVI – chronické venózne ochorenie zadefinované 

Medzinárodnou Flebologickou Úniou v roku 2009  
  Consensus Document of the International Union of Phlebology - IUP 
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Reflux venóznej krvi z 
perfiérie do CNS 

(zvýšenie venózneho 
tlaku, stáza) 

Poškodenie 
hematoencefalickej 

bariéry 

Extravazácia Ery do 
mozgového parenchýmu 

Depozícia Fe v mozgu 

Aktivácia imunologickej 
odpovede – T-bunky 

Skleróza multiplex 
(plaky) 



 1863 mikroskopický nález vén preplnených krvou v centre každej SM 
lézie. 
 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.: Trombóza malých vén môže byť príčinou formácie 
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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 CDUS 
 

 TCD 
 

 MR flebografia 
 

 Katétrová flebografia 



1. Reflux vo VJI a/alebo v.vertebralis v ležiacej aj sediacej polohe 
2. Reflux v hlbokých cerebrálnych vénach 
3. Detekcia stenózy VJI v B-mode 
4. Absencia dopplerovského signálu vo VJI a/alebo VV 
5. Negatívny rozdiel v priečnom priemere VJI (pokles diametra pri zmene 

polohy zo sediacej do vodorovnej) 
 
   VH ≥ 2 patologický nález 

 
Zamboni et al. JNNP 2009 



 prospektívna unicentrická štúdia u 65 pacientov s SM 

 

 PTA stenózy ≥ 50% v oblasti VJI a v.azygos 

 

 neurologické parametre: kognitívne a motorické funkcie, MS 

relapsy, stupeň MR aktívnych lézií CNS, QOL  



 u všetkých pacientov závažná stenóza jednej alebo oboch VJI +/- AZY   

 

 vysoko povzbudivé výsledky: 

- zníženie závažnosti ochorenia a zlepšenie QOL 

- zníženie frekvencie relapsov  

- zníženie počtu sýtiacich sa lézií po gadolíniu 

- bez závažných komplikácií 

- priechodnosť 96% azygos a 53% VJI 

Zamboni P, et al. J Vasc Surg 2009 

Endovaskulárna liečba CCSVI je bezpečná metóda s pozitívnym 

vplyvom na klinický vývoj SM hlavne u pacientov s relaps-

remitujúcou formou ochorenia 

nová liečebná procedúra  

tzv. “Liberation treatment”  
Kľúčová limitácia: nezaslepená štúdia, bez kontrolnej skupiny 



DUS 25 SM pac. / 25 kontrol 
84% pacientov s SM má CCSVI a žiadny pacient v kontrolnej skupine  
    Al-Omari MH, et al., Int. Angiol 2010 
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Prevalence of extracranial venous abnormalities:
results from a sample of 586 multiple sclerosis
patients.

Simka M, Latacz P, Ludyga T, Kazibudzki M, Swierad M, Janas P, Piegza J.

Department of Vascular and Endovascular Surgery, EUROMEDIC Specialist Clinics, Katowice,
Poland. mariansimka@poczta.onet.pl

Abstract

The aim of this study was to assess the prevalence of chronic cerebrospinal

venous insufficiency in an unselected cohort of multiple sclerosis (MS) patients.

A total of 586 patients with clinically defined MS underwent catheter

venography of the internal jugular veins, brachiocephalic veins and azygos vein.

The following findings were regarded as pathologic: no outflow, slowed outflow,

reversal of flow direction, prestenotic dilation accompanied by impaired outflow,

outflow through collaterals, intraluminal structures obstructing the vein,

hypoplasia, agenesia or significant narrowing of the vein. Venous abnormalities

were found in 563 patients (96.1%). Lesions in one vein were found in 43.5%, in

two veins in 49.5%, and in three veins in 3.1% of patients. Venous pathologies

in the right internal jugular vein were found in 64.0% of patients, in the left

internal jugular vein in 81.7%, in the left brachiocephalic vein in 1.0%, and in the

azygos vein in 4.9%. Venous pathologies were found to be highly associated

with MS, yet the clinical relevance of this phenomenon remains to be

established.

PMID: 22364940 [PubMed - indexed for MEDLINE]
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OBJECTIVES:

METHOD:

RESULTS:

CONCLUSIONS:

Phlebology. 2012 Apr 23. [Epub ahead of print]

Diagnostic accuracy of current sonographic criteria
for the detection of outflow abnormalities in the
internal jugular veins.

Simka M, Ludyga T, Latacz P, Kazibudzki M.

EUROMEDIC Specialist Clinics, Department of Vascular & Endovascular Surgery, Katowice,
Poland.

Abstract

This study was aimed at evaluation of the diagnostic value of

Doppler sonography for the assessment of abnormalities in the internal jugular

veins (IJVs).

One hundred and sixteen IJVs were assessed in 58 patients with

associated multiple sclerosis. Findings of Doppler sonography were compared

with results of the reference test: catheter venography.

At least one positive extracranial sonographic criterion suggesting

venous abnormality was found in 92.2% of the assessed veins. Yet, sensitivity,

specificity, positive and negative predictive values of sonography were low:

93.4%, 12.0%, 79.4% and 33.3% for at least one positive criterion, and for at

least two positive criteria: 29.3%, 75.0%, 81.8% and 21.7%, respectively.

Our research has shown that currently used extracranial

sonographic criteria for the detection of obstructive venous abnormalities in the

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

vascular pathology should be given using catheter venography.

PMID: 22528692 [PubMed - as supplied by publisher]
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 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 

▪ 192 pts MSQOL-54 (čas sledovania 109 dní) – významné zlepšenie QOL 
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BACKGROUND:

OBJECTIVE:

METHODS:

RESULTS:

CONCLUSIONS:

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 Neuroimaging
Analysis Center, Buffalo, NY 14203, USA. rzivadinov@bnac.net

Abstract

Chronic cerebrospinal venous insufficiency (CCSVI) was

recently described in patients with multiple sclerosis (MS). A subject is

considered CCSVI positive if !  2 venous hemodynamic (VH) criteria are fulfilled.

To determine prevalence of CCSVI in a large cohort of patients

with MS, clinically isolated syndrome (CIS), other neurologic diseases (OND),

and healthy controls (HC), using specific proposed echo-color Doppler (ECD)

criteria.

Transcranial and extracranial ECD were carried out in 499 enrolled

subjects (289 MS, 163 HC, 26 OND, 21 CIS). Prevalence rates for CCSVI were

calculated in 3 ways: first, using only the subjects for whom diagnosis was

certain (i.e., borderline subjects were excluded); secondly, including the

borderline subjects in the "no CCSVI" group; and finally, taking into account

subjects who presented any of the VH criteria.

CCSVI prevalence with borderline cases included in the "no CCSVI"

group was 56.1% in MS, 42.3% in OND, 38.1% in CIS, and 22.7% 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).

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.

Comment in

Neurology. 2011 Nov 22;77(21):e126; author reply e126.

Neurology. 2011 Jul 12;77(2):98-100.

Neurology. 2011 Nov 22;77(21):e124; author reply e124.

Neurology. 2011 Nov 22;77(21):e124-5; author reply e125-6.

PMID: 21490322 [PubMed - indexed for MEDLINE]
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 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. 

 



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

DESIGN:

SETTING:

PATIENTS:

MAIN OUTCOME MEASURES:

RESULTS:

CONCLUSION:

Arch Neurol. 2011 Dec;68(12):1521-5. Epub 2011 Aug 8.

No cerebral or cervical venous insufficiency in US
veterans with multiple sclerosis.

Marder E, Gupta P, Greenberg BM, Frohman EM, Awad AM, Bagert B, Stüve O.

Neurology Section, VA North Texas Health Care System, Medical Service, Dallas VA Medical
Center, 4500 South Lancaster Rd, Dallas, TX 75216, USA.

Abstract

To determine if chronic cerebral venous insufficiency exists in

patients with multiple sclerosis (MS) using ultrasonography and 4-dimensional

color Doppler ultrasonography examination and unverified criteria proposed by

Zamboni et al.

Patients with MS and clinically isolated syndrome were matched by

age and sex with subjects with migraine or no neurological disease. All subjects

underwent gray-scale, color, and spectral Doppler ultrasonography examination

of the internal jugular veins (IJVs), vertebral veins, and deep cerebral veins for

stenosis, absence of signal, and reflux.

Academic MS center.

All patients with MS fulfilled revised McDonald criteria for the

diagnosis of MS. Patients with clinically isolated syndrome exhibited a typical

transient focal neurological deficit and had magnetic resonance imaging lesions

typical of MS. Control subjects were recruited from the VA migraine clinic or

staff.

Five parameters of venous outflow used by

Zamboni et al were examined: (1) IJV or vertebral vein reflux, (2) deep cerebral

vein reflux, (3) IJV stenosis, (4) absence of flow in IJVs or vertebral veins, and

(5) change in cross-sectional area of the IJV with postural change.

There was no significant difference in the number and type of

venous outflow abnormalities in patients with MS compared with controls.

This study does not support the theory that chronic cerebral

venous insufficiency exists in MS.

PMID: 21825217 [PubMed - indexed for MEDLINE]

Display Settings: Abstract

Publication Types, MeSH Terms

LinkOut - more resources

PubMed

5/ 27/ 12 5:51 PMNo evidence of chronic cerebrospinal venous insuf... [Ann Neurol. 2011] -  PubMed -  NCBI

Page 1 of 2http:/ / www.ncbi.nlm.nih.gov/ pubmed/ 21280079

OBJECTIVE:

METHODS:

RESULTS:

INTERPRETATION:

Ann Neurol. 2011 Jan;69(1):90-9. doi: 10.1002/ana.22228.

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

Abstract

An impaired cerebrospinal venous drainage, defined as chronic

cerebrospinal venous insufficiency (CCSVI), has been recently hypothesized to

be the possible cause of multiple sclerosis (MS). We investigated this

hypothesis by studying the occurrence of CCSVI in clinically isolated

syndromes (CISs) suggestive of MS.

Fifty consecutive patients presenting with a CIS and evidence of

dissemination in space of the inflammatory lesions (ie, possible MS [pMS])

underwent a detailed diagnostic workup, including extracranial and transcranial

venous echo-color Doppler sonography (ECDS-TCDS). Those with CCSVI

underwent selective venography. Fifty healthy subjects (HCs) age-matched and

gender-matched with pMS patients (HC1); 60 patients with transient global

amnesia (TGA); and 60 healthy subjects age-matched and gender-matched

with TGA patients (HC2) constituted the control groups and underwent ECDS-

TCDS.

Mean age of pMS patients was 33.0 ± 8.5 years (range, 14-50); 35

(70%) were female (female:male ratio, 2.3). TCDS was normal in all pMS

patients. One or more abnormal ECDS findings were observed in 26 of 50

(52.0%) pMS patients, in 35 of 110 (31!8%) HCs (HC1+HC2), and in 41 of 60

(68.3%) TGA patients. Eight (16%) pMS patients fulfilled the diagnosis of

CCSVI. Selective phlebography performed in 7 of these patients (1 denied

consent) did not show venous anomalies.

Our findings do not support a cause-effect relationship

between CCSVI and pMS. Further studies are warranted to clarify whether

CCSVI is associated with later disease stages and characterizes the

progressive forms of MS.

Copyright © 2010 American Neurological Association.

Comment in

Ann Neurol. 2011 Jul;70(1):181; author reply 181-2.

Ann Neurol. 2011 Jun;69(6):1062-3; author reply 1063.

PMID: 21280079 [PubMed - indexed for MEDLINE]
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viacero nezávislých skupín nebolo schopných 

zopakovať Zamboniho výsledky (hlavne DUS kritériá), resp. odmietli 
model patogenézy CCSVI a SM 

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


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

• CCSVI sa významne častejšie vyskytuje u pacientov s SM ako v zdravej populácii  

(OR 13.5, 95% CI 2.6-71.4) 

• Asociácia ostáva významná aj bez inicálnej štúdie Zamboniho et al.  

(OR 3.7, 95%CI 1.2-11) 

• Výrazná heterogenita štúdií a absencia zaslepených štúdií 



 FDA stanovisko k „liberačnej liečbe“ CCSVI – 10.05.2012 
 

 Výsledky štúdií skúmajúcich spojitosť medzi SM a CCSVI sú 
nejednoznačné a kritériá diagnostiky CCSVI nie sú adekvátne 
preukázané 

 

 Neexistujú spoľahlivé dôkazy z kontrolovaných štúdií, že metodika je 
efektívna v liečbe SM, preto FDA odporúča realizáciu výkonov len v 
rámci adekvátne zameraného výskumu na zistenie vzťahov medzi SM a 
CCSVI 



 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   

 



 NÚSCH, a.s. (OKaA + ODIR) 
 I.neurologická klinika UNB LFUK (klinické sledovanie) 
 IZD Trnava (MR diagnostika) 

 Klinická štúdia schválená Etickou komisiou a Vedeckou radou NÚSCH, a.s. 
 Nábor pacientov od 2010 

 

1. DUS extrakran.ven.syst. 

2. MRI extrakran.ven.syst. (IZD Trnava) 

3. Katétrová flebografia extrakran.ven.syst. 

4. PTA/stenting (pri flebografickom potvrdení dg.) 

5. Klinické sledovanie neurológom 



Pacienti n=50 

RR forma 32 

SP forma 18 

M:F 15:35 

Vek (roky) 38±10 

Anamnéza SM (roky) 8±5 

EDSS 3.7±2.4  
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3D rekonštrukcia MR kontrastnej venografie VJI  
– vpravo viacpočetné subtotálne stenózy VJI 
– vľavo subkraniálne HD závažná stenóza VJI 







3T kontrastné MRAG - bilat. subkraniálne 

stenózy VCI 

MR mozgu - periventrikulárne chronické 

splývajúce ložiská pri SM 





stenóza v.azygos 
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Katétrová flebografia (n=50) N (%) 

Negat. flebografia 10 (20%) 

Unilaterálna/fokálna ven.patol. 16 (32%) 

Bilaterálna/multifokálna ven. 
patol. 

24 (48%) 
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Pozit. flebografia/DUS (n=40) N (%) 

PTA 20  

PTA + stenting 14 

          Stenting VJI (počet stentov/pac.)      24/11 

            Stenting AZY (počet stentov/pac.)        4/3 

Bez PVI  
hypoplázia-agenéza splavov/hraničná 
stenóza AZY bez lézií v mieche 

6 

 Heparin periprocedurálne 
 LMWH – antiagregačná dávka 3 dni po PVI 
 ANP 100mg 30 dní po PTA, ANP + clopidogrel 30 dní po stentingu, Vessel Due 12 mes. 
 DUS kontrola o 1 mesiac, 3., 6., 12. mesiac 
 MR flebografia/CT flebografia v 3.mesiaci 
 Klinické sledovanie neurológom do 12m 

 



N (%) Vek  
(roky) 

Dĺžka 
anamnézy 
SM (roky) 

EDSS 

Negat. flebografia 10 (20%) 26±6  5 1.8±1.3  

Unilaterálna/fokálna ven.patol. 16 (32%) 40±12  7 3.0±2.2 ★ 

Bilaterálna/multifokálna ven. patol. 24 (48%) 41±7 10 5.0±2.2 
★★ 

★ p<0.05 versus A  

★★ p<0.005 versus B 

• EDSS 1.0-3.0:  normálné pravidelné aktivity 

• EDSS 3.5-4.5: mierne postihnutie denných funkcií 

• EDSS 5.0-5.5: neschopnosť plnohodnotnej dennej aktivity 

• EDSS 6.0-6.6: potreba dopomoci pri chôdzi 

• EDSS 7.0-8.0: potreba invalid.vozíka väčšinu dňa 

• EDSS 8.5-9.5: upútanie na lôžko 

• EDSS 10.0: Exitus pre SM 

• EDSS 1.0-5.5: plne mobilní pacienti 

• EDSS 6.0-9.5: postihnutie mobility 
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Negat Unilat/focal Bilat/multifocal 

p<0.05 

p<0.005 EDSS 



 

 Subj.hodnotenie pacientami počas kontrolných vyšetrení na 
angiologickej ambulancii: 
 Individuálna odpoveď na PVI, nie konzistentná 

 

 Zlepšenie vnímania celkovej únavy, zlepšenie stability postoja a chôdze, vnímania 
tepla, zlepšenie imperatívneho močenia, zlepšenie spánku, bolestí hlavy 

▪ subjektívne hodnotenia, nie konzistentne u všetkých pacientov 

 

 Bez rozdielu v reakciách medzi pacientami s ľahším a ťažším klinickým 
postihnutím 

 

 Počas sledovaného obdobia relaps SM u 2 pacientov (1x novozistená stenóza VA – 
ošetrená, následne stabilizovaný stav) 
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PVI (n=34) N (%) 

Migrácia stentu VJI 2/24 (8%) 

In-stent trombóza VJI 4/24 (17%) 

PTA VJI 0 

PTA/stenting AZY 0 

 Asymptomatický priebeh všetkých komplikácií 



 Výskyt CCSVI je spojený s prítomnosťou sklerózy multiplex – CCSVI prítomná u 
80% pacientov s SM v našom súbore 
 
 

 Klinická závažnosť SM (EDSS) sa zdá byť asociovaná s rozsahom patologickej 
venóznej drenáže CNS 
 
 

 Vzhľadom k súčasnému vzťahu s vekom pacientov a dĺžkou anamnézy SM, 
nemožno vylúčiť CCSVI ako sprievodný druhotný znak  prebiehajúceho 
neurodegeneratívneho procesu 

 
 
 Vzhľadom k vyššiemu riziku komplikácií nemá byť stenting VJI metódou voľby  

 
 

 Na zodpovedanie otázky, či je CCSVI podkladom SM, alebo niektorej jej 
podskupiny, bude potrebná dvojito slepá randomizovaná štúdia 
 



 Spolupodiela sa CCSVI na vzniku/progresii SM, alebo je jej sprievodným prejavom? 
 

 Môže EVL CCSVI modifikovať symptómy SM? 
 

 Mení EVL CCSVI progresiu SM? 
 

 Aké sú najlepšie parametre na objektivizáciu efektu EVL CCSVI? 
 

 Existuje podskupina SM pacientov, ktorá profituje z EVL CCSVI výraznejšie? 
 

 Aká je optimálna metóda na diagnostiku CCSVI? 
 

 EVL = PTA/stenting? 
 

 Ako sledovať výsledky EVL? (CT, MR, DUS?) 
 

 Aká je optimálna antitrombotická liečba? 
 

 Aké je postavenie reologickej liečby CCSVI? 
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