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Summary

Objectives It is unknown if a relationship exists between multiple
sclerosis and chronic cerebrospinal venous insufficiency and if this
venous pathology is a causal factor for multiple sclerosis or is a product of
a neurological disease. Even so, one should expect that if multiple
sclerosis were the cause for venous lesions, then patients with an
extended history of the disease would present with a more severe venous
pathology.

Design Retrospective analysis of catheter venography of the azygous
and internal jugular veins, and duration of clinical history of the disease in
multiple sclerosis patients.

Setting Mono-profile specialist hospital.

Participants 353 multiple sclerosis patients, with duration of the
disease: 0.5-41 years (median: 10 years).

Main outcome measures We performed statistical analysis

of the correlations between the duration of multiple sclerosis and the
degree and number of venous lesions revealed using catheter
venography.

Results We observed weak, statistically insignificant correlations
between the severity of chronic cerebrospinal venous insufficiency

and the duration of multiple sclerosis. For the cumulated scores of
venous lesions, Spearman and Kendall’s tau correlation coefficients were
0.03 and 0.02, respectively; for maximal scores of venous lesions,
coefficients were 0.06 and 0.05, while for the number of diseased veins
they were 0.007 and 0.006, respectively. Consequently, this analysis

did not yield any data supporting the idea that MS is the cause of
venous lesions.

Conclusion The results of our survey indicated that venous
malformations are most likely congenital, and multiple sclerosis had no
significant impact on the development of venous pathology.
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Introduction

The aim of this study was to evaluate a potential
role for multiple sclerosis (MS) in the development
of venous malformations. It has recently been
revealed that MS, a chronic disease of the central
nervous system, is often associated with chronic
cerebrospinal venous insufficiency. Chronic cere-
brospinal venous insufficiency is a unique
venous pathology, which is comprised of stenoses
and occlusions in extracranial veins draining the
brain and spinal cord.'”® The discovery of
chronic cerebrospinal venous insufficiency has
shed new light on a potential pathogenesis of
MS.10-12 Presently, however, it remains unknown
if a relationship exists between the two patho-
logies and, importantly, if chronic cerebrospinal
venous insufficiency is a causal factor for MS or
a product of MS. Even so, one could expect that
if MS is the cause of chronic cerebrospinal
venous insufficiency, then patients with an
extended history of the disease would present
with a more severe venous pathology.

Patients and methods

This survey was part of a clinical trial on endovas-
cular treatments for chronic cerebrospinal venous
insufficiency. The entire study was designed to
assess safety and efficacy of endovascular pro-
cedures performed to alleviate venous outflow
blockages in the main veins draining the central
nervous system. The study was approved by the
Bioethical Committee of the Regional Silesian
Board of Physicians in Katowice, Poland
(approval number 7/2010). The study was
registered at  ClinicalTrials.gov,  identifier
NCT01264848.

All patients provided written consent to
undergo the procedures and tests. A total of 353
MS patients were evaluated who, previously,
using Doppler sonography and magnetic reson-
ance venography, had been diagnosed with
chronic cerebrospinal venous insufficiency. The
patients’ ages ranged from 15 to 70 years, with a
median age of 43 years. The patients had suffered
from MS for 0.5-41 years, with a median duration
of the disease of 10 years. Catheter venography
was performed under mild sedation and local
anaesthesia. The details of the venographic

protocol can be found in our previous paper.*
The following anatomical structures were evalu-
ated: the internal jugular veins, the brachiocepha-
lic veins and the azygous vein. The following
venographic flow patterns were categorized into
four grades and were regarded as abnormal:

® Grade 1: venous outflow slowed down, no
reflux detected;

® Grade 2: venous outflow slowed down, mild
reflux and/or pre-stenotic dilation of the vein;

® Grade 3: venous outflow slowed down, with
reflux and outflow through collaterals;

® Grade 4: no outflow through the vein, huge
outflow through collaterals.

To evaluate correlations between the venous
outflow pathology and the duration of the
disease, the degree of venous abnormalities was
measured in three ways:

® An accumulated score of the venous lesions
involved the sum of the grades of venous
blockages (e.g. if the right internal jugular
vein was grade 2 and the azygous vein was
grade 4, then the accumulated score was 6; all
outflow blockages in the left brachiocephalic
veins were arbitrary scored as 2 because in
this big vein the categorized grading system
was difficult to use to establish a value);

® A maximal score of the venous lesions was
determined; a grade was given to the most
affected vein;

® The total number of the veins with confirmed
outflow pathology was determined.

All clinical data (age, duration of the disease) were
obtained from the history of the patients. The
scoring of venous lesions using the above scale
was performed by one of the authors who was
not performing the venography, and this assess-
ment was done exclusively basing on the movies
recorded during the venography procedures.
Statistical analysis involved the evaluation of
correlations between the duration of MS history
and the degree and number of venous lesions. To
assess the strength of these correlations, Spearman
and Kendall’s tau correlation coefficients were cal-
culated. A correlation coefficient value below 0.4
was considered to represent a weak correlation.
Also, statistical significances of the coefficients
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Figure 1
Duration of MS compared with cumulated scores of venous lesions;
P values for correlation coefficients are >0.05 (Spearman’s rank

coefficient test = 0.63, Spearman’s permutation test = 0.63, Kendall
tau rank coefficient test = 0.59, Kendall tau permutation test = 0.63)
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were calculated. The significance of the P values
was set at P < 0.05.

Results

We obtained weak correlations between the sev-
erity of chronic cerebrospinal venous insufficiency
measured by the number and degree of venous
lesions and the duration of MS. For the cumulated
scores of venous lesions, Spearman and Kendall’s
tau correlation coefficients were 0.03 and 0.02,
respectively; for maximal scores of venous
lesions, the coefficients were 0.06 and 0.05, while
the coefficients for the number of diseased veins
were 0.007 and 0.006, respectively. Further statisti-
cal analysis did not reveal any significance (P >
0.05) of these correlations. Consequently, the
analysis did not yield any data supporting the
idea that MS is the cause of chronic cerebrospinal
venous insufficiency. The details of the data are
presented in Figures 1-3.

Discussion

In this study using catheter venography for the
assessment of chronic cerebrospinal venous
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insufficiency, there were no correlations observed
between the duration of MS and the severity of
venous pathology. Thus, the results were in con-
trast to the idea of a neurological pathology
being the primary cause for the development of
the vascular lesions.

The use of catheter venography, which at the
moment has been regarded as gold standard for
the assessment of vascular pathologies, can be
seen as the strong point of our study. However, it
has been weakened by our scale for the grading
of chronic cerebrospinal venous insufficiency,*
which is not yet widely accepted. Also, there
were additional limitations to our study. It
should be noted that our study has only been an
indirect evaluation of a hypothetical clinical
course of MS based on an analysis of a big
cohort. Also, we were unable to rule out a poten-
tial selection bias (i.e. our patient cohort did not
represent the authentic random sample of MS
patients). Moreover, the sensitivity of diagnostics
and the grading of chronic cerebrospinal venous
insufficiency could potentially contain errors,
especially in the cases of the azygous vein
lesions. However, a relatively large number of
evaluated patients have potentially contributed
to the minimization of some of the above-
presented biases.

Vascular specialists, as stated in the Consensus
Document of the International Union of Phlebology
on the diagnosis and treatment of venous malfor-
mations, have interpreted chronic cerebrospinal
venous insufficiency as vascular malformations
of congenital origin.'®> On the contrary, the neuro-
logical community has been rather sceptical about
the interpretation from the vascular specialists.
There have been published reports that deny the
existence of chronic cerebrospinal venous insuffi-
ciency,'*"® but these studies appear to be impro-
perly designed.'®

Alternative studies were published that tried to
resolve the dilemma between the primary vs. sec-
ondary nature of chronic cerebrospinal venous
insufficiency by studying patients with clinically
isolated syndrome (CIS).

In a study by Yamout et al.,'” the authors had
found that the patients with CIS, a neurological
syndrome that does not meet the criteria of MS,
but can precede MS, have low prevalence of
chronic cerebrospinal venous insufficiency (9%),
while 92% of clinically overt MS patients present
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Figure 2

Duration of MS compared with maximal scores of venous lesions; P
values for correlation coefficients are >0.05 (Spearman’s rank
coefficient = 0.27, Spearman’s permutation test = 0.28, Kendall tau
rank coefficient test =0.19, Kendall tau permutation test = 0.27)
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Figure 3
Duration of MS compared to number of diseased veins; P values

for correlation coefficients are >0.05 (Spearman’s rank coefficient
test = 0.90, Spearman’s permutation test = 0.91, Kendall tau rank

coefficient test = 0.87, Kendall tau permutation test=0.91)
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with venous abnormalities. Therefore, the data
from Yamout et al. support the secondary nature
of chronic cerebrospinal venous insufficiency
and assumes that chronic cerebrospinal venous

insufficiency may develop due to the action of
proinflammatory agents released by a diseased
brain or brain atrophy. However, Yamout et al.
have assessed a number of patients: 11 patients
have CIS and 13 have late-stage MS."” In addition,
the venographic criteria of chronic cerebrospinal
venous insufficiency chosen by Yamout et al.
appear to be debatable . Similarly, Baracchini
et al. assessed 50 patients with CIS by Doppler
sonography and found chronic cerebrospinal
venous insufficiency flow patterns in 16% of the
patients, while less severe sonographic abnormal-
ities are even more common (52% of the pa’cien’cs).18
Also the authors explained that the venous pathol-
ogy is secondary to MS. Although the studies con-
tained weak arguments, the results cannot be
ignored; however, the results could be interpreted
differently. It has been known that only 30-70%
of the CIS cases progress to MS."” Thus, it is poss-
ible that only patients with clinically silent
chronic cerebrospinal venous insufficiency could
progress into MS. In addition, it is known that
many healthy individuals can demonstrate dis-
turbances of venous outflow through the internal
jugular veins,*’ leading to the unlikely possibility
that cerebral atrophy is the cause of chronic cere-
brospinal venous insufficiency.

In our study, we attempted to resolve the
problem of primary wvs. secondary nature of
chronic cerebrospinal venous insufficiency by an
alternate method. The endovascular treatments
for chronic cerebrospinal venous insufficiency
were preceded by the detailed assessment of the
treated veins primarily by means of catheter veno-
graphy. This preprocedural evaluation, in addition
to obvious clinical information, provides
additional data that can be used to better under-
stand the phenomenon of venous malformations
in MS. Our analysis focused on the correlations
between the duration of MS and the characteristics
of venous lesions. Statistical analysis of the lesion
parameters could potentially answer the follow-
ing question: can inflammation or other processes
associated with MS influence the severity of
chronic cerebrospinal venous insufficiency (i.e. is
chronic cerebrospinal venous insufficiency a
product of MS). If this result was observed, then
one can expect more severe and numerous
lesions in the patients with a longer history of
the disease; however, no correlation was observed
between the duration of the history of MS and the
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degree of chronic cerebrospinal venous insuffi-
ciency. Consequently, the results of our survey
indicated that the venous malformations were
most likely congenital and that MS did not
appear to have a significant impact on the degree
and progression of the venous pathology.

However, the possibility that a neurological
process could play a role in the progression of
chronic  cerebrospinal venous insufficiency
cannot be completely excluded, even if our analy-
sis did not confirm such a scenario (e.g. due to the
limitation of our diagnostic methods). It should be
expected that a vasoactive substance (e.g.
endothelin-1'"?* or another vasoconstrictor)
rather than a proinflammatory substance could
be a causal factor. It could be possible that a vaso-
active agent would act on a previously susceptible
segment of blood vessel (i.e. on a preclinical mal-
formed venous valve; the most common location
of chronic cerebrospinal venous insufficiency
pathology). For example, it has been known that
in aortic valve stenosis, endothelin-1, a potent
vasoconstrictor, plays a role in the progression of
the disease.”?® Alternatively, one could hypoth-
esize that inflammatory and neurodegenerative
processes within nervous parenchyma and the
impairment of venous outflow should act together
to result in clinically overt MS. This hypothetical
scenario would explain the phenomenon why
many healthy individuals that present with
chronic cerebrospinal venous insufficiency have
no obvious clinical consequences. Undoubtedly,
these uncertainties should be revealed by
ongoing studies.
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