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Abstract

Background: Chronic cerebrospinal venous insufficiency is a new term 
which highlights the role of extracranial venous anomalies. Stenoses of the 
jugular and the azygous veins hinder venous drainage and may influence brain 
perfusion and cerebrospinal fluid flow.

Materials and Methods: In patients with relapsing-remitting and progressive 
course of multiple sclerosis with a proven obstruction of neck veins percutaneous 
transluminal angioplasty was performed. We evaluated the clinical disability and 
quality of life in terms of fatigue, cognitive, psychosocial and bladder dysfunction 
one year after angioplasty.

Results: In the relapsing-remitting group of patients an improvement of 
disability was observed, whereas in patients with the progressive course of 
the disease a stable clinical status was noticed. Both patient groups showed 
a significant improvement of fatigue. Cognitive and psychosocial impact on 
the quality of life showed better outcome in patients with advanced course of 
the disease than in less affected patients. Important amelioration of bladder 
dysfunction was achieved in both groups.

Conclusion: Endovascular procedures of extracranial venous anomalies 
demonstrated an encouraging effect in patients with relapsing-remitting and 
progressive course of the disease. It seems that the removal of vein obstructions 
improves many non-motor symptoms which importantly contribute to the quality 
of life in MS patients.
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15 years, a large proportion of RR patients develop a secondary 
progressive (SP) course of the disease [9]. An interaction between 
genetic and environmental factors is considered as a determinant 
of susceptibility, whereas immune mechanisms are implicated as 
the effector of inflammatory demyelination and neurodegeneration. 
Hypothesis that MS has an autoimmune pathogenesis is based on 
inflammatory changes, intrathecal immunoglobulin production, 
and T-cell – mediated immunopathology and autoimmune-initiated 
demyelination [10-12]. The variable clinical course and heterogeneity 
of active demyelinating lesions support the view that MS is not a single 
entity [9,10]. The most common of four immunohistopathological - 
pattern II demyelination in MS lesion suggests antibody-dependent 
and complement-dependent pathogenicity [10]. The absence of a MS 
specific biomarker makes therapeutic trial difficult. The target antigen 
of MS remains still elusive [13]. Although the role of vascular impact 
on the course of MS is denied by many authors [14-16], there are 
several studies reporting a marked symptomatic improvement after 
endovascular procedures [17-19].

The purpose of the study was to evaluate the effect of percutaneous 
transluminal angioplasty (PTA) on the clinical disability and quality 
of life (QoL) in MS patients 1year after the procedure.

Introduction
Chronic cerebrospinal venous insufficiency (CCSVI) is a new 

paradigm which provides at present still controversial insight into the 
vascular role of multiple sclerosis (MS). By contrast, numerous studies 
are endeavoring to elucidate the role of CCSVI and its influence 
on the course of MS [1-5]. CCSVI is a syndrome characterized by 
stenoses or obstructions of the internal jugular (IJV) and/or azygous 
(AZ) veins. Venous narrowings are related to intraluminal defects 
such as webs, fixed valve leaflet, membrane, inverted valve position 
or congenital segmental hypoplasia [6,7]. The relationship between 
global hypoperfusion of the brain and deficient blood drainage due 
to venous anomalies in MS patients is discussed [8]. Due to venous 
occlusions, the amount of toxic radicals in the central nervous system 
(CNS) accumulates and enhances the process of inflammation.

MS is a chronic inflammatory progressive immune-mediated 
demyelinating disease of CNS characterized by inflammation, 
demyelination, diffuse axonal damage and neuronal loss. The cause 
and pathogenesis of MS are still unknown. Most of the patients have a 
relapsing-remitting (RR) course of the disease. About 15% of patients 
start with a primary progressive form of the disease (PP). After 10-
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Materials and Methods
MS patients included in our study trial were diagnosed by revised 

McDonald criteria [20]. The disability was assessed by the Expanded 
Disability Status Scale – EDSS [21]. Disability between 1.0 and 3.0 is 
considered as mild, 3.0 to 6.0 as moderate and more than 6.0 as severe 
requiring intermittent/unilateral constant assistance to walk ~ 100m. 
The condition for performing a catheter venography (CV) was the 
fulfilling of two or more of 5 proposed criteria obtained by Doppler 
sonography required for CCSVI [1,2,22]. Informed consent was 
obtained from the participating subjects and the study was approved 
by the National Medical Ethics Committee.

All patients recruited in the study underwent PTA. Before CV, the 
MS patients received low-molecular-weight heparin subcutaneously 
(Heparin 5000 IE). Coronary catheter was introduced into the right 
femoral vein under local anaesthesia and mild sedation. The catheter 
was first placed into the AZV and positioned at the junction with the 
hemiazygous vein. After examination of the AZV and lumbar veins, 
the catheter was placed into the right and then into the left IJV. The 
exact procedure of CV has been described in our previous article 
[19]. A luminal diameter reduction of 50% is used as a threshold for 
angioplasty. 

Fatigue was assessed by the Fatigue Severity Scale (FSS). FSS is 
a unidimensional scale [23], has a physical impact and consists of 9 
items on a seven-point scale (range 1-7) and is scored by computing 
the average ratings [24]. A lower score indicates less fatigue. Three 
items are related to physical status, three items to the psychosocial 
environment and three are more generic [25]. The FSS was scored 
on the day preceding vascular procedure, and at 3, 6 and 12 months 
after angioplasty. An FSS score ≤4 was considered as status of “non-
fatigue”, scores between 4.1 and 4.9 as “doubtful fatigue” and scores 
≥5 as status of fatigue [26,27].

At the same time as the FSS, an assessment of Modified Fatigue 
Impact Scale (MFIS) was performed, as recommended by the Multiple 
Sclerosis Council for Clinical Practice Guidelines [28]. It consists of 
21 items assessing impact on: physical status (nine items, pMFIS); 
cognitive status (ten items, cMFIS); and psychosocial functional 
status (two items, psMFIS). Finally, the total- global score is calculated 
(gMFIS). The maximal score is 84 [29]. MS patients with depression 
and major illnesses which can influence fatigue were excluded.

QoL was evaluated by a simple Visual Analogue Scale (VAS) by 
pointing the filling on a vertical 100 mm scale (range 0-100). The 
patient is asked to label on the line the point that best indicates her/
his feeling. A higher score is compatible with better life performance. 

Additionally, QoL was assessed by Multiple Sclerosis Impact Scale 29 
- MSIS-29 scale [30]. The MSIS-29 contains 29 items on 2 subscales: 
physical impact (PHY, 20 items) and psychological impact (PSY, 9 
items).

The bladder dysfunction was assessed by Overactive Bladder 
Self-Administered Questionnaire (OAB-V8). The 8-item validated 
questionnaire (Pfizer) reflects micturition function (Table 1). How 
bothered the patients are by bladder problems is calculated on 
a 6-point scale ranging from 0 (not at all) to 5 (a very great deal). 
Patients add 2 points if they are male.

FSS, MFIS, VAS, MSIS-29 and OAB-V8 scales were evaluated at 
baseline and 12 months after PTA.

All testing was performed by a well-trained neurologist.

Statistical Analysis
Parametric results are expressed as mean values with standard 

deviation for each group. An independent Student’s t-test was 
performed to analyse the values of subscales of MSIS-29 scale. The 
efficacy of angioplasty on the changes of EDSS, FSS, MFIS, VAS and 
OAB-V8 at the start and after follow-up in the RR and SP-PP groups 
of patients was evaluated by a paired Student’s t-test. A p-value of 
<0.05 was considered as significant.

Results
In our study 72 patients - 20 with RR and 52 with SP-PP - 

were enrolled. The group of RR patients was significantly younger, 
duration of disease was shorter and the degree of disability lower 
than in SP and PP patients (p = 0.001). There was no important 
differrence in age, duration of disease and clinical disability between 
SP and PP groups of patients. Therefore, further evaluation included 
the comparison between the two groups of patients – RR and SP-PP. 
The demographic data of these two groups of patients are depicted 
in Table 2.

Venous stenoses were found in all MS patients included in the 
study. A case of non-MS person with normal jugular veins, and an 
MS patient with severe jugular stenosis before and after dilation are 
presented in Figures 1 and 2, respectively.

Disability measured by the EDSS scale showed a significant (25%) 
improvement in RR patients (p < 0.001). In the SP-PP group of MS 
patients with higher disability (mean 5.53, SD 1.61) comparing to RR 
group (mean 3.05, SD 2.05) before PTA after angioplasty changes 
were not observed. It is important to add that duration of disease 
in SP-PP group (mean 12.58, SD 7.42) was significantly longer (p < 
0.001) than in RR group (mean 4.65, SD 4.08). In addition, disability 
in patients with progressive course was higher (Table 2). The both 
conditions influenced clinical outcome after PTA.

Frequent urination during the daytime hours? 0 1 2 3 4 5

An uncomfortable urge to urinate? 0 1 2 3 4 5

A sudden urge to urinate with little or no warning? 0 1 2 3 4 5

Accidental loss of small amounts of urine? 0 1 2 3 4 5

Nighttime urination? 0 1 2 3 4 5

Waking up at night because you had to urinate? 0 1 2 3 4 5

An uncontrollable urge to urinate? 0 1 2 3 4 5

Urine loss associated with a stronge desire to urinate? 0 1 2 3 4 5

Table 1: Overactive bladder questionnaire.

N Gender Age (years) Duration (years) EDSS

RR 20 14/6 (F/M) 31.45 ± 8.72 4.65 ± 4.08 3.05 ± 2.05

SP-PP 52 27/25(F/M) 46.29 ± 11.26 12.58 ± 7.42 5.53 ± 1.61

Table 2: Demographic and clinical data of RR and SP-PP groups of patients 
before PTA.

RR – relapsing remitting patients, SP-PP – secondary progressive and primary 
progressive groups of patients, 
PTA – percutaneous transluminal angioplasty
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The mean value of FSS score in RR group decreased significantly 
from 3.68 (SD 1.82) to 2.60 (SD 1.11) after PTA procedures (p < 
0.001). In contrast to RR group SP-PP groups of MS patients higher 
starting-point of fatigue was noted – mean value 5.15 (SD 1.43). 
Also in this group of patient significant amelioration of fatigue was 
recorded (p < 0.001). 

FSS score showed important improvement of all 9 items, especially 
changes of item 2 - exercise brings on my fatigue, item 3 – I am easily 
fatigued and item 8 – fatigue is among my three most disabling 
symptoms, mostly contributed to the lowering of fatigue. Compared 
with baseline of fatigue, the FSS score after 1 year remained stable 
indicating long lasting PTA efficacy. Fatigue was more frequent in 
SP-PP patients (40%) than in RR group (30%).

In the RR group of patients an improvement of physical subscales 
(12.9 ± 1.99 before and 9.70 ± 1.60 after PTA, p < 0.01) whereas 
cognitive and psychosocial scores were unchanged. In addition, 
important amelioration of global score in RR and SP-PP groups 
was achieved (p < 0.01, Figure 3). By contrast, in the SP-PP group of 
patients marked improvement of all three subscales was observed (p < 
0.001). Correlation between the FSS, the physical MFIS and the global 
MFIS scores in both groups was very strong (p < 0.001).

QoL was first assessed by simple and very understandable VAS 
scale which reflects a more subjective being. In the both groups of 
patients a significant efficacy of PTA was obtained. The results of QoL 
in RR and SP-PP groups of patients assessed by VAS are demonstrated 
in Figure 4. An important amelioration of VAS was obtained in the 
RR group (p < 0.005) as well as in the SP-PP group (p < 0.001).

QoL assessed by the MSIS-29 scale in SP-PP patients showed 
amelioration of PHY (p < 0.001), PSY (p < 0.01) and global impact 

scores (p < 0.001) (Figure 5). In the RR group of patients with the 
lower degree of disability (Table 2) the evaluation of the MSIS-29 
scale did not demonstrate any changes.

Frequency and urination urgency decreased markedly after 
vascular procedures. Likewise, an urge to urinate was less disturbing. 
Uncontrolled loss of small amount of urine occurred rarely than 
before PTA. Nocturia was less prominent. Six patients avoided 
intermittent catheterization.

The results of testing bladder dysfunction using OAB-V8 
questionnaire are shown in Figure 6. There was an important decrease 
of bladder dysfunction in both groups of patients (RR group p < 0.02 
and in SP-PP group p < 0.001).

Discussion
The role of CCSVI in the etiology of MS is still obscure. 

Figure 1: Normal configuration of the jugular veins in a non-MS subject.

Figure 2: (a) Severe stenosis of the right jugular vein, (b) angioplastic balloon 
and ‘’cutting’’ wire close to balloon and (c) improved flow after dilatation.
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Abnormalities of extracranial veins – IJV and AV are considered 
often as an anatomical variant and not as congenital or acquired 
anomalies which might influence the course of disease [3,5,14]. Many 
physicians exclusively consider the decrease in relapse rate as the 
most important effect of disease - modifying therapy. Neurologists 
are inclined to ignore the importance of many other symptoms such 
as fatigue, cognitive impairment, behavior disturbances and bladder 
dysfunction. However, these are the symptoms that mostly affect the 
behavior and daily life of MS patients.

In the study, an important improvement was achieved in the 
clinical disability of RR patients after 12 months of PTA (mean 
EDSS 3.05 ± 2.05 vs. 2.29 ± 2.23). The most marked improvement 
in the EDSS score was 3 months after angioplasty. Similar findings 
were published after 2 years of PTA, and the role of improved global 
hypoperfusion was discussed [31]. During 1 year follow-up in the 
RR group, relapses were observed in two patients. Analysing the 
annual relapse rate in this small group of patients seems incorrect. 
Considering EDSS in patients with the progressive form of the 
disease, no changes in disability was observed. Neurodegeneration is 
a leading process which might explain the unchanged EDSS in this 
group of patients [9,10]. However, 1 year after angioplasty no increase 
disability in the SP-PP MS group was noticed.

Fatigue is one of the most frequent and disabling complaints 
in MS patients. In a third of patients with MS, fatigue is a leading 
symptom. It can importantly interfere with daily activity and quality 
of life [32]. Fatigue is independent of age and duration of the disease 
[33]. The definitive pathogenesis of fatigue is poorly understood, 
despite different studies. Fatigue after CCSVI treatment, assessed by 
the FSS scale, showed amelioration in both groups of patients. Fatigue 
was present in 38% of all MS patients. Similar to other studies, we 
found a higher percentage of fatigue in SP-PP than in RR patients 
[25,33]. A decrease in fatigue was reported 3 months after PTA, with 
a slightly upward trend past 1 year. There was no difference in fatigue 
between immunomodulatory treated and untreated patients. Similar 
observation was reported by Flachenecker et al. [33]. Using the MFIS 
scale, an improvement of the physical and global score in RR patients 
was observed. A better impact of pMFIS was more pronounced in the 
SP-PP of patients than in the RR group. By contrast, the score of all 
three subscales and global score of MFIS in patients with an advanced 
course of the disease demonstrated a significant improvement after 
PTA. Shorter disease duration and lower disability in the RR group 
reflect a milder affect of cognitive and psychosocial impact. An 
amelioration of cognitive function in MS cases after angioplasty was 

published recently [34]. The FSS score strongly correlated with the 
global MFIS score, as reported in other study [26]. Some authors 
concluded that FSS reflects the impact of fatigue on physical aspect 
and that cognitive and psychosocial functions are better analysed by 
MFIS [26,33].

Evaluating QoL by the MSIS-29 questionnaire, global score and 
both subscales, demonstrated a significant effect of PTA in advanced 
cases of MS. In the RR group using the MSIS-29 scale no change in 
QoL was observed. This finding could be explained by the shorter 
disease duration and lower disability in the RR group which mirror 
a milder effect on daily life. Using the simple VAS, patients of both 
groups reported better QoL.

It is well known that the disturbance of bladder storage and 
emptying is a common and very disabling feature in MS patients. In 
more than 75% of patients, urgency, abnormal voiding, hesitancy and 
an interrupted flow with the sensation of incomplete emptying are 
the leading symptoms which influence the patients’ daily activities 
and QoL [35]. Dysfunctions of micturition and sexual function have 
an important impact on the relationship of MS patients with their 
partners. Using OAB-V8 questionnaire, the micturition disturbance 
improved markedly in both patient groups. There is a great deal to 
decrease the micturition disturbance after angioplasty. Many of our 
patients pointed out the positive effect on urinary function as the 
most important impact of angioplasty. The improvement of urinary 
dysfunction contributed to better QoL in MS patients.

There is no doubt that the treatment of MS is still deficient. 
The proposed first-line disease-modifying therapy – interferon beta 
and glatiramer acetate, has approximately 29-32% of efficacy in 
the treatment of RR patients [36]. Furthermore, there is no proper 
treatment for the progressive course of MS. It is important to declare 
that the endovascular procedures are safe with rare side effects [37].

The major shortcoming of our pilot study is that it was not blinded 
and there was no control group. The number of included patients 
is too small to draw distinct conclusions. However, the efficacy of 
endovascular procedures is promising, and further multicentre 
studies are recommended.

Conclusion
The deficient immunomodulatory treatment of MS is a challenging 

factor to search for an additional way to prevent and slow the course 
and the disability of this very debilitating disease. Improving the 
cerebral venous drainage is a promising step in the amelioration of 
the CNS function. There is no doubt that the achievement of better 
mobility of patients is the most important factor in the treatment of 
MS patients. However, QoL is yet another but not negligible aspect 
in the daily life of MS patients. The non-motor symptoms of MS like 
fatigue, cognitive, psychosocial, bladder and sexual functions, should 
not be underestimated.
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