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Introduction

In the debate about the possible risks with mercury released from dental
amalgam fillings (DA), an important point is whether DA can cause serious,
pernicious diseases.

The following two patient cases are a contribution to this debate. They are
translated from the Swedish original [1], which contains an evaluation of 100 cases
of poisoning and immunological effects in dental amalgam patients, documented in
clinical practice, including recovery from most symptoms after amalgam removal.
Twenty-four of the cases have been documented in more detail, some with colour
photographs. The present cases are complemented by a discussion and some
references to relevant literature.

Amyotrophic lateral sclerosis ALS

Patient. 'Woman 29 years (1984), nursery school teacher.

The patient had suffered for a long period from neurological problems. Accord-
ing to her clinical record, the symptoms began many years back with hoarse voice,
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painful swallowing, a feeling of dry mucuous membranes and joint pains. She had
also visited her physician, complaining of psychical and physical fatigue and
tremor. She was repeatedly disabled from work for weakness and was treated with
gymnastics for weakness of the neck. The treatment did not improve her condition
and the fine motor capability of hands continued to deteriorate. Uncertain gait
caused difficulties in stairs, and speech disturbances appeared. Twitching in small
muscles appeared in the face, tongue, neck, arms, shoulders, back and lower
extremities.

In 1984 a diagnosis of amyotrophic lateral sclerosis (ALS) was made at the
department of neurology of the University Hospital in Umea, Sweden. An excerpt
from the electromyographic report of January 1984 referred to:

"High grade neurogenic damage: M. extensor digitorum brevis dx.
Medium neurogenic damage: M. extensor digitorum brevis sin.
Mild neurogen damage: M. tibialis anterior bilat. and

M. interosseus dorsalis I bilat.
In the lower extremities a rather accentuated peripheral neurogen damage is visible, most
pronounced on the right side. Bilaterally the hands show mild neurogenic changes. All conduc-
tivity velocities are normal. The picture may be consistent with a motor neuron disease."

No further visit to the clinic was proposed, as the disease is pernicious and there
is no known therapy for ALS.

In the spring of 1984 the patient visited the dentist (O.R.) for consultation,
suspecting — as a last chance — a connection between her teeth and certain of
her symptoms.

From his prior experience, the dentist (O.R.) recognized the symptoms as those
familiar in the patient group with health problems attributable to dental amalgam
fillings. The patient's own written history, presented at the first visit, included a
description of several general symptoms remote from the oral cavity, which had
appeared in conjunction with previous dental treatments. Her earliest symptoms
had coincided with antibiotic treatment for a severe cold. After insertion of a DA
filling (tooth 26) during this period the patient wrote:

"A few days later I got a terrible headache, continuing day and night for 3 weeks. Afterwards I
was very tired, had pain in ears and felt absent. At a dance my partners felt the tremor. Earlier, I
had engaged in traditional dancing for 12 years without anybody noticing anything similar".

And further:

"After the dance we had a coffee break as usual, but my hands shook so that it was nearly
impossible to hold the cup of coffee. From then onwards a miserable time followed. I could not
manage my work, either physically or psychically, but repeated visits to the doctor did not help. I
had an aversion to eating with my colleagues, because of their comments on my shaking. I missed
my self-confidence. My friends commented on my forgetfulness and lack of concentration, they
wondered if I slept well at night. It was laborious with all questions I could not answer. 1 got the
feeling that my absence from work was taken to be deliberate, since nothing really wrong with
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me could be found. Finally the doctor gave up and told me he could not see anything wrong with
me. It must be nervous problems. He prescribed nerve medicine."

One year after the initial insertion of amalgam filling in the left upper side
(tooth 26) it was neccessary to renew the filling. The patient wrote: "Some days
after the dental treatment I noticed difficulty in speaking (slurred speech). The
tongue was like a lump." All the time she suffered from a dry mouth and pain in
the pharynx and behind the nose.

When examined dentally early in 1984, the patient had 28 teeth in good
condition, of which 13 were unfilled. There were 34 tooth surfaces filled with DA.
The fillings appeared well done, most of them shallow and of moderate extent. No
restorations other than amalgam fillings were present and no teeth were root filled
[1,18]. The oral hygiene was exemplary, periodontal status unremarkable. There
were minor occlusion discrepancies, which possibly could explain some of the
symptoms. The total symptomatic picture, however, combined with the observed
temporal connections between dental therapy and symptoms, tended to support
the hypothesis of some form of sensitivity to the dental filling material.

With the consent of the patient and in the light of his clinical experience, the
dentist decided to remove all DA fillings and replace them with alternative
material. The treatment was completed in March 1984. Removal of the first filling
in tooth 26, which had given the patient problems, resulted in an immediate
increase in the severity of symptoms; headache, cold fever, asthma and respiratory
difficulties appeared during the first night after the treatment. Sleep was dis-
turbed, the hands began to shake and pain in the abdominal tract appeared as in
the beginning of the disease. Thereafter the period of disturbance and removal of
the fillings continued to be marked by exacerbation of her symptoms.

Headache continued, with an increase in fatigue, nausea and vertigo as well as
difficulties in swallowing and jerking of the palate (palatum molle). The patient
would awake with jerking of the calf muscles, the feet became red and warm.
Jerking in the muscles of the legs also appeared in the daytime. Other symptoms
included pain in the eye muscles, dim vision and sensations of severe cardiac
arrythmia.

The last amalgam filling was removed on 27 March 1984, following which the
entire condition rapidly improved. Six weeks after final removal the patient
reported that she now was able to go up stairs without experiencing back pains.
Pains in the mouth also receded and the sore throat, present during the whole
history of the disorder, recovered.

Five months after the completion of DA removal (29 August 1984) the patient
was called for a week-long investigation at the same University clinic where the
diagnosis ALS had been made. She felt now extraordinarily healthy and her health
status was also confirmed by the words in her record:

"The neurologic status is completely without comment. Hence, the patient does not show any
motor neuron disease of type ALS. She has been informed that she is in neurological respect
fully healthy."
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The medical clinic, it may be noted, was informed of the dental treatment but
apparently chose not to follow up this issue or to consider its possible relevance to
the patient's recovery.

All the same, one must quote verbatim from an EMG report on the patient in
August 1984 (after DA removal and supplementation with selenium and vitamin
E):

"In comparison to the previous investigation the visible changes are considerably smaller. Now,
only a medium denervation of short toe extensors can be seen. The conductivity is normal. An
explanation of the syndrome was probably mercury-angiopathy in the spinal cord."

At the time of writing (early 1993), 9 years have elapsed since removal of the
DA fillings, and the patient continues to enjoy good health.

Discussion

This is an informative case pointing to one possible type of neurological
disturbance precipitated by metallic dental restorations in sensitive patients. As
the average exposure to amalgam mercury may considerably exceed what are
regarded as safe limits [2], it is reasonable to anticipate a fair incidence of adverse
effects. Though there are documented effects of mercury in various chemical forms
variously affecting the immune system [3], endocrine glands [4], kidneys [5], sensory
organs [6], gut [7] etc., the main compartment influenced is the nervous system [8].
The symptoms are well known from both occupational exposures [9] and, increas-
ingly, from clinical experience with amalgam poisoned patients [1,10,11].

The case may gain in interest after comparison with published investigations on
ALS victims, which showed a significant increase in mercury and Hg/Se molar
ratio in brain, motor region and in blood [12]. The mechanisms of motor neuron
degeneration with respect to ALS have been discussed in recent work by Arvidson
[13]. The distribution of mercury within the brain stem and spinal cord of mice was
investigated after intramuscular administration of a single dose of mercuric chlo-
ride. The observed selective accumulation of mercury in the spinal cord and brain
stem motor neurones was most probably due to a leakage of metal-protein
complexes from capillaries in muscle into myoneural junctions, followed by uptake
into nerve terminals and retrograde axonal transport.

Potential amalgam mercury involvement cannot be excluded also in a number of
other syndromes of unknown etiology, which have been described since the
introduction of DA around the year 1820 [2]. It may be noted that in both multiple
sclerosis [14] and Alzheimer disease [15] elevated concentrations of Hg have been
found in parts of the central nervous system, and there is also some animal
evidence [16] that inorganic Hg is involved in the etiology of Alzheimer disease.

The case reported here seems to point to the extraordinary capability of the
organism to recover as soon as the etiological factor has been eliminated. Clinical
experience indicates that amalgam removal gives good results in neurological
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disorders such as ALS and MS, as long as the irreversible neurological damage has
not progressed too far.

Allergic problems
Patient  Girl, 15 years, student.

This patient had suffered from the time of birth onwards from allergic prob-
lems. She was born with eczema, and at the age of 5 she developed severe asthma,
making daily medication unavoidable. During the whole adolescent period she was
often hospitalized.

She had also suffered from severe headache for as far back as she could
remember; the headaches were considered to be inherited, as both her father and
grandfather had the same problem. Another symptom was double vision which
troubled her for several years at the age of about 7-10 years.

Dental history.  The girl received her first amalgam filling at the age of only three
years, given by one of the present authors (O.R.). Unfortunately, she showed high
caries activity and at 5 years of age all the temporary cheek teeth were repaired
with amalgam. Her asthma proved to have developed 4 months after filling two
deep cavities with amalgam.

The ultimate number of amalgam surfaces was 11 (seven fillings); no other
restorations were present. All oral tissues were in perfect condition. The occlusion
was of s.c. open type, predisposing for occlusal disturbances; the occlusal imperfec-
tions could have been a possible explanation for the headache. The abraded teeth
13 and 23 indicated a bilateral mediotrusion-interference.

In the spring of 1984, after the girl had been unable to take up a scholarship in
the USA because of her asthma problems, removal of amalgam was suggested. The
mother initially argued that her daughter had suffered from allergy since her birth,
"... and she was hardly born with amalgam fillings!" This is a frequent argument,
but the fact is often overlooked that mercury from a mother's amalgam fillings may
affect the fetus. Health authorities in some countries have indeed recently warned
against amalgam treatment during pregnancy [17].

In the mother's case, a very large amalgam filling was made in tooth 16 during
her pregnancy. This filling was also exposed to an intermittent contact with a gold
crown in the opposite tooth. The galvanic cell amalgam-gold is known to release
substantially more mercury due to increased corrosion rate of amalgam, compared
to amalgam alone.

Both mother and daughter were informed of the current controversy, with some
researchers raising the possibility of immunologic and allergic reactions, whereas
the professional authorities tend to deny any risk of systemic reactions from dental
mercury. Having considered this information, the mother agreed to amalgam
removal in her daughter.
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In a first sitting (22 October 1984), only one filling was substituted by composite.
In mercury-susceptible patients, aggravation of health problems during treatment
is frequent, but most often of a temporary character. After the first removal, the
patient indeed had headache for several days; this was notable in view of its low
incidence during the months before the treatment.

In the second sitting (5 November 1984), two fillings were removed. Two weeks
thereafter she reported changes in her allergic reaction to contact with a dog; tear
formation was more marked, but the usual swelling around the eyes did not
appear.

At a third sitting (19 November 1984), a further filling was removed and
substituted by composite. At follow up, the patient reported that the headache had
ceased, but tears were now running constantly from both eyes, and the left eye was
reddened. The nasal mucosa was now swollen. The patient noted with surprise
eczema in the inner elbow bend of the arms, which had always appeared in the
spring, but never in December.

At a fourth sitting (3 December 1984), the last three amalgam fillings were
removed. Two months later the patient's symptom diary recorded intermittent
headaches and running eyes; the skin of the scull became dry and large flakes
loosened at the hair bottom, phenomena previously not observed. She also devel-
oped eczema over large areas of the body. She had a sensation of a dry, fragile and
stretched skin, as if it was near rupturing. On some days she had an itching rash all
over the body. Her mother remembered that she had observed similar symptoms
when her daughter was only 2-6 years old. Both she and her daughter were
reassured that the flare-up of symptoms after amalgam removal was probably a
transient reaction of the body after complete removal of amalgam.

During this period, dental treatment was concluded to correct the open occlu-
sion [18] and restore cuspidoprotection, a grinding technique being used.

Six weeks later the eczema on the inner side of elbows was in course of
disappearing. A very encouraging fact at this point was that the patient now could
stop the medication against asthma, for the first time since the age of 5, without
problems. Seven months further on, the patient returned from a long summer visit
to the southern USA. All eczema and asthma was now absent, despite the hot and
humid climate and exhaust gases to which she had been exposed, factors which
earlier had seriously aggravated her symptoms.

Today, January 1993, the patient has been in full health for 8 years.

Discussion

The case described is in our opinion an example of amalgam mercury effects on
the fetus and results of prenatal mercury exposure on immunological disturbances
in the young individual.

Though such clinical observations are not scientific proof of the mercury effects
on the fetus, they nevertheless give support to such an explanation. The large
amalgam filling which the mother received during pregnancy, and the contact with
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a gold crown, are two important factors which might be relevant in the mercury
etiology of the health disturbances in the fetus. Fresh amalgam fillings release
substantially more mercury during the initial months, than later [19,20]; contact
between amalgam and gold results in strong galvanic corrosion of the amalgam and
up to two orders of magnitude higher release of mercury, compared to an amalgam
filling alone [21]. The ability of mercury to cross the blood-brain and placental
barriers is known [22,23] and led both the Swedish and German health authorities
to introduce restrictions in amalgam therapy in pregnant women [17]. Animal
research has shown that relatively short exposures to mercury vapour result in
neurological damage in the fetus and increased rate of miscarriages and neonatal
mortality [22].

The effects of mercury on the immune system have been reported in a number
of papers [3,4,24,25,26,27,28] and reviewed by Hanson [29] and it is remarkable
that no attention is being devoted to the apparent role of dental mercury in the
increasing problem of allergy and other immunologic disorders.

Finally, one may add that the mother of the present patient, in view of the
recovery of her daughter, subsequently provided an account of her own long-term
symptoms, which were similar to those of many other amalgam patients, and
discussion led to the decision to remove amalgam fillings in the mother as well.
She reacted with strong aggravation of symptoms during removal of fillings. As
usual, after complete removal the symptoms declined.
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