Does metal-induced hypersensitivity, a risk factor for venous stenosis and restenosis, contribute
to brain and venous abnormalities in multiple sclerosis sufferers?
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OBJECTIVE Chronic cerebrospinal insufficiency (CCSVI) in patients suffering from multiple sclerosis (MS)
is an important health affecting factor and can be treated by percutaneous transluminal angioplasty
(PTA). However, Zamboni (1) reports that the real problem was restenosis after PTA, particularly
affecting Internal Jugular Veins (IJVs), with over 50% of patients experiencing restenosis within 18
months. This study evaluates the evidence that metal induced hypersensitivity is a risk factor for both
venous stenosis and subsequent restenosis after PTA.

METHODS and REVIEW OF EVIDENCE Hypersensitivity to transition metals such as nickel, cobalt or
gold is an important risk factor of restenosis after cardiovascular stenting. Thus, cellular hypersensitivity
(Type 4, delayed type allergy) to stent materials increases the risk for restenosis in patients with patch
test positivity to nickel and cobalt (2) and recently in coronary patients with gold-plated coronary stents.
(3,4) Thus, patients suffering from gold allergy proven by patch testing developed restenosis more
frequently when compared to similarly treated non-allergic patients or patients with gold allergy but
implanted with nickel or titanium-coated stents. Interestingly, the frequency of gold sensitization
increases with the number of oral dental gold restorations. Further, in addition to cadmium and lead,
which induce arrhythmias and high blood pressure, many studies indicate the role of mercury as a
possible risk factor in cardiovascular diseases. (5,6) Titanium dioxide (Ti0), a white pigment added into
medication as well as to foods and cosmetics, activates vein endothelial cells in vitro, stimulates
leucocytes and increases the production of inflammatory mediators, such as interleukins. It also
increases the expression of ICAM1, E-selectin and VCA1 as demonstrated originally by Kirkpatrick and his
group. (7) It has also been reported that titanium induces free radical formation and has
prothrombogenic properties. (8) The iron deposition in the MS brain and the brains of patients with other
neurologic diseases is a well-recognized phenomenon. In 1987, Dreyer and colleagues observed reduced
signal density on T2 weighted magnetic resonance images (MRI) of the basal ganglia in the brain of MS
patients and suggested that it is due to local iron deposition(9). Other studies confirmed this and
revealed correlations between areas of low density in T2 weighted imaging and location of iron deposits
as well as the correlation between the extent of gray matter T-2 hypointensity and MS progression(10) .
Recently, Zivadinov and colleagues (11) reported that the degree of iron deposition correlated with
venous obstruction in MS patients. This confirms previously published data of Zamboni’s group (12,13)
showing the clinical relevance of iron deposition in venous abnormality. Further, the authors suggest that
iron deposition might correlate with disability and deterioration of MS patients.

RESULTS In an early study published by our group in Sweden in 1995, (14) iron deposits in basal ganglia
were found in 34 patients with central nervous (CNS) and systemic symptoms but in none of the matched
control group of 120 healthy volunteers examined by magnetic resonance imaging (MRI). The patients
were referred by their doctors on the basis of suspected metal-induced inflammation/toxicity due to
dental amalgams (so called silver fillings containing 50% of elemental mercury) or other dental metals.
All patients suffered from CNS symptoms such as headache, dizziness, insomnia, nervous irritability,
tinnitus, visual disturbances, memory impairment, inability to concentrate, mood swings and pronounced
fatigue. Intensive investigation by neurologists, internists and specialists in infectious diseases could not
find any diagnosis which could explain their CNS symptoms.

Twenty one of 34 patients suffered from atopic disease such as eczema and 12 patients were treated for
hypothyroidism. Metal-specific hypersensitivity has been examined with an in vitro blood test, so called
MELISA® test. (15,16) MELISA® is based on an idea that cultivation of blood lymphocytes containing
memory cells together with a specific antigen, for example a metal salt, will result in stimulation and



proliferation of T cells. Overall MS patients showed a higher lymphocyte response to some metals as
compared with healthy controls. The difference in metal reactivity was highly significant for inorganic
mercury (p< 0,001), phenyl mercury and gold and weakly significant (P=0,05) for lead. These results
were later confirmed in a larger group of over 100 patients suffering from MS compared to 144 healthy
controls. In this study, MS patients exhibited significantly higher lymphocyte responses than healthy
controls to the following metals: inorganic mercury, phenyl mercury, gold, palladium, cadmium, nickel
and titanium.

The well-known accumulation of iron around the vein endings in the gray matter and the presence of
lymphocyte and macrophages around demyelinating plaques could be due to dissemination of metal
ions released from dying blood macrophages entering the brain through a damaged blood brain barrier.
Local brain macrophages, oligodendrocytes, might further ingest the metal debris and become damaged
in the process. Since oligodendrocytes are also cells producing myelin, the myelination process might be
impaired as well.

CONCLUSION The data presented above indicate that transitional metals such as mercury, gold and
titanium posses the capacity to trigger endothelial inflammation, T-cell metal-specific responses as well

as free radical formation. Inflammation and free radical pathology is found in abnormal veins as well as in
brain lesions of patients with MS. In summary, these findings point to the possible role of metal-induced
sensitization in venous and brain pathology, found in patients with MS and other diseases. Therefore, the
reduction of metal exposure, for example by replacing dental metals or by avoiding exposure to titanium
dioxide coated (E171) medication and changing to titanium free medication, might improve the efficacy of
PTA and decrease the recurrence of stenosis.
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