
------------

A L A S K A  L E G I S L A T U R E  C O M M I T T E E  F I L E S ,  1 9 8 9 - 1 9 9 0  
6 2 8 3  S E N A T E  H F A L T H ,  E D U C A T I O N  A N D  S O C I A L  S E R V I C E S



January 4, 1990

The American Dental Association has never conducted a 
survey, the results of which concluded that "More than 
70 percent would rather insert a composite-resin filling 
as the initial posterior restoration. More than a third 
believe that all silver alloy fillings should be removed 
and replaced with composites."

The above is misleading and not based upon results oi any 
ADA survey. Moreover, neither Sweden nor Denmark have 
taken the action inferred in the article. No one can 
predict what may happen in the future but in conversation 
with Dr. Runo Cronstrom, President of the Swedish Dental 
Association, no such action is being contemplated in 
Sweden.

Sincerely yours,

John W. Stanford, Ph.D.
Secretary
Council on Dental Materials,
Instruments and Equipment
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DEPARTMENT OF HEALTH Sc HUMAN SERVICES 
PUBLIC HEALTH SERVICE

J a n u a r y  2 3 ,  1 9 9 0

M a r t h a  R e i n b o l d

ALASKA AREA NATIVE HEALTH SERVICE 
250 GAMBELL STREET 
ANCHORAGE. ALASKA 99501

E x e c u t i v e  S e c r e t a r y  
A l a s k a  D e n t a l  S o c i e t y  
3 4 0 0  S p e n a r d  R o a d ,  S u i t e  1 0  
A n c h o r a g e ,  A l a s k a  9 9 5 0 3

D e a r  M a r t h a ,

M e r c u r y  h a s  b e e n  u s e d  f o r  m o r e  t h a n  2 , 0 0 0  y e a r s  i n  p r e p a r a t i o n s  
s u c h  a s  d i u r e t i c s ,  a n t i b a c t e r i c i d a l  a g e n t s ,  l a x a t i v e s ,  s k i n  
a n t i s e p t i c s  a n d  o t h e r  o i n t m e n t s .

S i n c e  t h e  l a t e  1 6 8 0 ' s ,  m e r c u r y  h a s  b e e n  a n  i m p o r t a n t  c o m p o n e n t  o f  
d e n t a l  a m a l g a m s ,  b e i n g  u s e d  i n  v a r i o u s  f o r m s  a n d  c o m p c  i t i o n s .
R e p o r t s  e s t i m a t e  t h a t  d e n t a l  a m a l g a m s  c o m p o s e  n e a r l y  7 5  o f  a l l
s i n g l e  t o o t h  r e s t o r a t i o n s  w i t h  t h i s  p e r c e n t a g e  r e m a i n i n g  s t a b l e  
o v e r  t h e  y e a r s .  I n  f i s c a l  y e a r  1 9 0 9 ,  t h e  d e n t a l  p r o g r a m s  w h i c h  
s e r v e  A l a s k a  N a t i v e s  p l a c e d  n e a r l y  1 0 , 0 0 0  o n e - s u r f a c e  a m a l g a m  
r e s t o r a t i o n s ,  n e a r l y  1 0 , 0 0 0  t w o - s u r f a c e  a m a l g a m  r e s t o r a t i o n s  a n d  
n e a r l y  4 , 0 0 0  t h r e e - s u r f a c e  a m a l g a m  r e s t o r a t i o n s .  Y e t  t h e  s a f e t y  
o f  d e n t a l  a m a l g a m s  f o r  b o t h  t h e  d e n t a l  p a t i e n t  a n d  t h e  d e n t a l  
p r o f e s s i o n a l  h a s  b e e n  q u e s t i o n e d  i n t e r m i t t e n t l y  s i n c e  t h e  i n c e p t i o n  
o f  t h e  u s e  o f  t h i s  m a t e r i a l . .

E x p o s u r e  t o  m e r c u r y  a n d  m e r c u r y  v a p o r  i s  b e e n  r e c o g n i z e d  a s  a  
p o t e n t i a l  h e a l t h  h a z a r d  t o  d e n t a l  p e r s o n n e l  f o r  m a n y  y e a r s .
E x p o s u r e  c a n  o c c u r  e i t h e r  t h r o u g h  d i r e c t  s k i n  c o n t a c t  w i t h  m e r c u r y  
o r  m e r c u r y - c o n t a i n i n g  c o m p o u n d s  o r  t h r o u g h  ' t h e  i n h a l a t i o n  o f  
m e r c u r y  v a p o r .  A  m e r c u r y  s u r v e y  i s  a n n u a l l y  c o n d u c t e d  b y  t h e  
E n v i r o n m e n t a l  H e a l t h  B r a n c h  o f  t h e  A l a s k a  A r e a  N a t i v e  H e a l t h  
S e r v i c e  i n  e v e r y  d e n t a l  c l i n i c  s e r v i n g  A l a s k a  N a t i v e s .  T h e s e
s u r v e y s  a r e  c o n d u c t e d  u s i n g  a  J e r o m e  M o d e l  4 1 1 ,  M e r c u r y  V a p o r  
M e t e r .  T h e r e  h a v e  b e e n  n o  r e a d i n g s  w h i c h  h a v e  e x c e e d e d ' 0 . 0 1  m g / m  
i n  t h e  p a s t  s i x  y e a r s .  T h e  t h r e s h o l d  l i m i t  v a l u e  ( T L V )  f o r  m e r c u r y  
v a p o r  r e c o m m e n d e d  b y  t h e  N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  
a n d  H e a 1 t h ( N I 0 S H ) i s  0 . 0 5  m g / m  ,  b a s e d  o n  a  t i m e - w e i g h t e d  a v e r a g e  
d u r i n g  a n  8 - h c u r  d a y .  T h e  T L V  i s  c o n s i d e r e d  t o  b e  t h e
c o n c e n t r a t i o n  o f  m e r c u r y  v a p o r  w h i c h  n e a r l y  a l l  w o r k e r s  m a y  b e
r e p e a t e d l y  e x p o s e d  w i t h o u t  a d v e r s e  e f f e c t s .

T h e  p o t e n t i a l  h a z a r d s  o f  m e r c u r y  e x p o s u r e  i n  t h e  d e n t a l  e n v i r o n m e n t  
a r e  p r e v e n t a b l e  b y  u s i n g  p r o p e r  m e r c u r y  h y g i e n e  p r a c t i c e s .  
D i s p o s a b l e  c a p s u l e s  f o r  m i x i n g  a m a l g a m  a r e  u s e d  i n  a l l  d e n t a l
c l i n i c s  s e r v i n g  A l a s k a  N a t i v e s .  R e s e a r c h e r s  h a v e  c o n c l u d e d  t h a t
d i s p o s a b l e  c a p s u l e s  a r e  p r e f e r a b l e  b e c a u s e  t h e i r  u s a g e  g r e a t l y  
r e d u c e s  t h e  r i s k  o f  a c c i d e n t a l  m e r c u r y  s p i l l s .  A l l  d e n t a l  p r o g r a m s  
a l s o  s t o r e  s c r a p  a m a l g a m  i n  s e a l e d  c o n t a i n e r s  u n d e r  s u l f u r -  
c o n t a i n i n g  s o l u t i o n s  s u c h  a s  X - r a y  f i x e r .



T h e  p o t e n t i a l  t o x i c i t y  o f  m e r c u r y  a n d  a d v a n c e s  i n  t e c h n o l o g y  f o r  
m e a s u r i n g  m e r c u r y  v a p o r  h a v e  r e v i v e d  t h e  c o n t r o v e r s y  o v e r  t h e  
s a f e t y  o f  d e n t a l  a m a l g a m .  S e v e r a l  s t u d i e s  h a v e  s h o w n  t h a t  
m e a s u r a b l e  a m o u n t s  o f  m e r c u r y  v a p o r  a r e  r e l e a s e d  f r o m  a m a l g a m  
r e s t o r a t i o n s ,  p a r t i c u l a r l y  w h e n  t h e  s u r f a c e  o f  t h e  a m a l g a m  i s  
s u b j e c t  t o  m e c h a n i c a l  f o r c e s  s u c h  a s  c h e w i n g  o r  b r u s h i n g .  T h e  
a b s o l u t e  d o s e ,  f r e q u e n c y  a n d  d u r a t i o n  o f  e x p o s u r e  r e m a i n  a  m a t t e r  
o f  s p e c u l a t i o n ,  a s  d o  t h e  e f f e c t s  o f  c o n f o u n d i n g  v a r i a b l e s  s u c h  a s  
t h e  a g e  a n d  c o m p o s i t i o n  o f  t h e  d e n t a l  a m a l g a m .

O c c u p a t i o n a l  e x p o s u r e  t o  m e r c u r y  i s  a  p o t e n t i a l  h a z a r d  f o r  d e n t a l  
p e r s o n n e l ,  b u t  i s  c o m p l e t e l y  p r e v e n t a b l e  w i t h  t h e  i m p l e m e n t a t i o n  
o f  p r o p e r  m e r c u r y  h y g i e n e  p r a c t i c e s .  T h e r e  i s  n o  e v i d e n c e  i n  t h e  
s c i e n t i f i c  l i t e r a t u r e  t h a t  t h e  m i n u t e  a m o u n t s  o f  m e r c u r y  v a p o r  t h a t  
m a y  b e  r e l e a s e d  f r o m  a m a l g a m  r e s t o r a t i o n s  c a u s e  m e r c u r y  p o i s o n i n g .  
A l l e r g i c  r e a c t i o n s  t o  m e r c u r y  a n d  o t h e r  c o n s t i t u e n t s  o f  a m a l g a m  
h a v e  b e e n  d o c u m e n t e d ,  b u t  a r e  e x t r e m e l y  r a r e .  T h e r e  h a v e  b e e n  n o  
d o c u m e n t e d  c a s e s  o f  t h i s  t y p e  o f  r e a c t i o n  i n  a n  A l a s k a  N a t i v e .  
D e n t a l  a m a l g a m  h a s  b e e n  u s e d  e x t e n s i v e l y  f o r  m o r e  t h a n  1 0 0  y e a r s .  
I t  h a s  a n  e x e m p l a r y  r e c o r d  o f  s a f e t y  a n d  b e n e f i t  t o  t h e  d e n t a l  
p a t i e n t .  D e n t a l  a m a l g a m  h a s  b e e n  u s e d  e x t e n s i v e l y  i n  t h e  t r e a t m e n t  
o f  d e n t a l  d i s e a s e  i n  A l a s k a  N a t i v e s  f o r  t h e  p a s t  5 0  y e a r s  w i t h  n o  
r e p o r t e d  u n t o w a r d  a l l e r g i c  r e a c t i o n s  o r  m e r c u r y  p o i s o n i n g .

m

S i n c e r e l y ,

i./vi PA
D a v i d  B .  A b n e s ,  D D S ,  M P H

c c :  D r .  J o s e p h  C u m m i n g  
1 8 1 9  R o b e r t s  R o a d  
F a i r b a n k s ,  A l a s k a  9 9 7 0 9
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Iowa City. Iowa 52242

College of Dentistry 
Department ot Operative Dentistry

319335-7207 
Fax- 319-335-7155 1047

January 29, 1990

Dr. J.R. Cumming 
1819 Roberts Road 
Fairbanks, AK 99709

Dear Dr. Cumming:

We have been studying mercury vapor emission from denta! amalgam for several years at the College of 
Dentistry. The objective of our most recent research is to determine the amount of mercury exposure 
to dental patients who have amalgam restorations. I have enclosed a copy of a report of our most 
recent results that was published in the Journal of Dental Research in May of 1989.

We estimated that the ten subjects with an average of 14 surfaces of amalgam had a daily exposure of 
1.3 ng Hg. The mean concentration of mercury in the blood attributable to amalgam was 1.1 ng/mL 
(1.1 parts per billion). The last three paragraphs of our article put these findings into perspective. The 
average daily intake of mercury from all sources of the U.S. population is 24.9 /ig. Clinical evidence of 
toxicity begins to appear in only a few, very sensitive individuals at blood concentrations of 30 ng/mL. 
Most individuals show signs of mercury toxicity only when exposure to mercury is high enough to 
result in blood levels greater than 125 ng/mL. Consequently, the amount of exposure to mercury from 
dental amalgam is not sufficient to cause toxicity, even in the most sensitive individuals. The exposure 
to trace amounts of mercury from amalgam is well within the recommended guidelines of all regulatory 
agencies.

It should be noted that our study was conducted with subjects on fish-free diets in order to avoid 
confusion between mercury in blood due to fish and due to amalgam. Four of our subjects lost an 
average of 2.5 ng Hg/mL from the blood after beginning a fish-free diet. Eating only an occasional 
meal of fish was sufficient to maintain ?. mercury blood level of 5 ng/mL. This fish is not what would 
be called mercury contaminated, which results in far higher blood levels. Again, this puts in 
perspective the 1 ng Hg/mL that we attributed to the presence of amalgam.

Sincerely,

Daniel B. Boyer, DDS, PhD 
Professor of Operative Dentistry

DBB/my
Enclosure
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O R E G O N  

H E A L T H  S C I E N C E S  U N I V E R S I T Y
611 S.W. Campus Drive, Portland, Oregon 97201-3097 (503)279-8977

School of Dentistry 
Department of Dental Materials Science

January 31, 1990

Dr. P h ilip M oritz , President 
A l. St. D. Society 
400 Willoughby Avenue 
Suite 208 
June'u, AK 99801

Dear Dr. M oritz :

We are responding to a phone conversation between Dr. John Mitchera and Dr. Joe 
Cummings on January 25, 1990. Dr. Cummings asked i f  we could b r ie f ly  sta te 
our pos itio n on the use o f dental amalgam. Bas ica lly , we believe tha t:

1. Dental amalgam is s t i l l  considered to be a h igh ly v ia b le re s to ra tive 
m a te ria l. I t  remains the standard res to ra tive fo r the i n i t i a l 
re s to ra tio n o f pos te rio r teeth when the strength o f the remaining tooth 
s tru c tu re is not in doubt. One exception might be the use o f etched 
re ta ined composites in very conservative occlusal p its  and fissu res .

2. Dental amalgam has withstood the "te s t o f time" and has ye t to be 
replaced by an equal or superio r re s to ra tive .

3. A cause and e ffe c t re la tio n sh ip between Hg in denta l amalgam and any
systemic disease or disorder has not been estab lished.

A b r ie f review o f the recent controversy may help to c la r i f y  the issue.

1. The recent lite ra tu re .

a. Svare (1981) reported tha t Hg was being released from amalgam 
res to ra tions . He used a very sens itive , s ta te -o f- th e -a r t Hg vapor 
analyzer. P rio r to th is time, i t  was genera lly thought tha t Hg 
was bound w ith in the amalgam and did not escape.

b. Abraham (1984) and Patterson (1985) fu r th e r reported on the 
release o f Hg from amalgam resto ra tions in  the mouth.

c. Vimy and Lorscheider (1985) reported tha t amalgam res to ra tions
were re leasing twice as much Hg as reported by Svare (30 vs 15
/ig/mJ) . In th e ir discussion, they stated th a t pa tien ts w ith
amalgam res to ra tions were rece iv ing more than a major percentage 
o f the in te rn a tio n a lly accepted TLV's (Threshold L im it Value) fo r 
environmental Hg exposure.

2. What is the actua l exposure?

a. Mackert (1987) reviewed much o f the recent l i te ra tu re  on the
subject and in p a r t ic u la r , the Vimy and Lorscheider data. From 
ca re fu l analysis he concluded tha t these la t te r authors over­
estimated the amount o f Hg release by 16 tim es. A second 
independent study in Sweden confirmed th is .

S c h o o l s . ■ C l i n i c a l  F a c i l i t i e s :  S p e c i a l  R e s e a r c h  D i v i s i o n s . -

S c h o o l s  o f  D e n t i s t r y ,  M e d i c i n e ,  N u r s i n g  U n i v e r s i t y  H o s p i t a l ,  B i o m e d i c a l  I n f o r m a t i o n  C o m m u n i c a t i o n  C e n t e r ,

D o e m b e c b e r  C h i l d r e n ' s  H o s p i t a l .  C e n t e r  f o r  R e s e a r c h  o n  O c c u p a t i o n a l  a n d

C h i l d  D e v e l o p m e n t  a n d  R e h a b i l i t a t i o n  C e n t e r ,  E n v i r o n m e n t a l  T o x i c o l o g y ,

U n i v e r s i t y  C l i n i c s  V o l l u m  I n s t i t u t e  f o r

A d v a n c e d  B i o m e d i c a l  R e s e a r c h
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b. The exposure, as determined by Mackert, when compared to the WHO 
standard and exposure from the environment is as fo llow s .

Htfg/day

Maximum allowable! (WHO)
Normal exposure from food, a ir and water
Exposure w ith 12 or more occlusal surfaces o f amalgam
Exposure w ith 4 or fewer occlusal surfaces o f amalgam

42
25-30
2-3
0.5

In conclusion, i t  might be we ll to keep in mind tha t:

1. Dental personnel are exposed to more Hg than the average in d iv id u a l who 
is not in d u s tr ia l ly  exposed to Hg. ADA urine screening tes ts repo rt an 
average excre tion o f 12 to 15 pg/L fo r dental personnel vs 3 to 4 /ig/L 
fo r the general populace. With th is in mind, one should expect some 
evidence o f an increased incidence o f diseases and abnormalities re la ted 
to Hg w ith in the profession. There is no data to support th is ,

2. For the extremely rare case o f a pa tie n t who is a lle rg ic  to Hg, i t  has
b'sen suggested tha t he/she not receive amalgam and consider having 
e x is tin g res to ra tions removed. However, how do we then iso la te th is 
pa tie n t from h is /h e r environmental exposure to Hg?

3. This has become a very emotional issue. Emotion, at times, clouds
reason and the controversy is moving from the s c ie n t i f ic  to the 
p o l i t ic a l arena.

4. The establishment o f regu la tions to requ ire den tis ts to obta in signed
consent forms could ea s ily create undue apprehension in pa tien ts . In 
add ition , th is would obviously bias pa tien ts and in te r fe re  w ith ra tio n a l 
treatment planning by the den tis t; and where would i t  stop? Other 
materia ls could be considered p o te n tia lly  to x ic . Does th is mean a 
required consent form fo r a l l re s to ra tive materials?

5. The profession would be the f i r s t  group to suggest tha t the use o f
amalgam be discontinued i f  appropriate evidence suggested a possible 
harrarul e ffe c t.

S incere ly ,

cc: Dr. Joe Cummings
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CONCEPT PAPER/Department of Health & Social Services

January 17, 1989 

REGARDING MERCURY TOXICITY RELATED TO DENTAL FILLINGS:

The process of repairing dental caries involves replacing 

decayed tooth tissue with an artificial substitute. All of the 

materials used for this involve substances foreign to the body and 

have the potential to cause adverse or harmful reactions. The 

intensity of such reactions will vary in each person from no effect 

to severe, depending upon the individual's basic physiology, 

general state of health and prior history with the material.

Silver-mercury amalgam is the most commonly used dental 

filling material. Recent data indicate that small amounts of 

mercury in amalgam can dissociate from the parent compound as

mercury vapor or abraded inorganic mercury which may then be

absorbed through the oral pharyngeal and gastric mucosa.

The actual amount of mercury absorbed from amalgam is not 

known with certainty, nor have blood, urine or other diagnostic 

test levels been established for chronic low level mercury 

exposure.

There are a number of individual and small case studies 

suggesting that in some individuals replacement of silver-mercury 

amalgam fillings ameliorated chronic conditions such as fatigue, 

headaches, sinusitis and various neurologic symptoms which did not 

respond to conventional therapies. Most of these reports are

anecdotal. A definitive case-controlled study has not yet been

conducted. Such a study; statistically valid, controlled at all 

levels and performed by acknowledged scientific experts is
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REGARDING MERCURY TOXICITY RELATED TO DENTAL FILLINGS 

absolutely necessary in order to resolve the controversy which 

surrounds thi3 issue. Until then it is impossible for the Alaska 

Division of Public Health to give a categorical warning against the 

use of silver-mercury amalgam.

Those persons who have a large number of amalgam fillings, 

who have experienced symptoms commensurate with chronic low level 

mercury exposure and who have tried traditional treatments may wish 

to consider replacement therapy. This is a personal decision which 

should be given thorough consideration. Even proponents of amalgam 

replacement admit that this treatment does not benefit all 

patients. It is also important to note that the long term 

physiological effects of other filling materials such as composites 

are less well known than that of silver-mercury amalgam. Since 

there are individuals who may be highly sensitive to the mercury 

in amalgam or to the organic chemicals in composites, it seems wise 

for dentists to inform their patients that these materials are 

being used and document any history of adverse effects from 

previous exposure.

It appears that the best solution for the public.is not to be 

faced with the need to use and artificial substitute . for decayed 

tooth tissue at all. Recent advances in preventative dental care 

and the documented reduction in numbers of dental caries in 

children are bringing us closer to that ideal. But until this 

ideal becomes a reality, the issue requires continued study by both 

health professionals and the public.



QONCEFT PAPER/Department of Health & Social Services

By Dr. Katherine Kelley/ Director of Public Health 
Department of Health & Social Services/State of Alaska

REGARDING MERCURY TOXICITY RELATED TO DENTAL FILLINGS

The process of repairing dental caries involves replacing decayed tooth tissue 

with an artificial substitute. All of the materials used for this involve sub­

stances foreign to the body and have the potential to cause adverse or harmful 

reactions. The intensity of such reactions will vary in each person from no 

effect to severe/ depending upon the individual's basic physiology, general state 

of health and prior history with the material.

Silver-mercury amalgam is the most commonly used dental filling material. Recent 

data indicate that small amounts of mercury in aim 1 gam can dissociate from the 

parent compound as mercury vapor or abraded inorganic mercury which may then be 

absorbed through the oral pharyngeal and gastric mucosa.

The actual amount of mercury absorbed from amalgam is not known with certainty, 

nor have blood, urine or other diagnostic test levels been established for chronic 

lew level mercury exposure.

There are a nimber of individual and small case studies suggesting ‘■hat in some 

individuals replacement of silver-mercury amalgam fillings ameliorated chronic 

conditions such as fatigue, headaches, sinusitis and various neurologic symptoms 

which did not respond to conventional therapies. Most of these reports are 

vnecdotal., A definitive case-controlled study has not yet been conducted. Such a 

study; statistically valid, controlled at all levels and performed by acknowledged 

scientific experts is absolutely necessary in order to resolve the controversy 

which surrounds this issue. Until then, it is impossible fo the Alaska Division 

of Public Health to give a categorical warning against the use of silver-mercury 

amalgam.

Those persons who have a large number of amalgam fillings, who have experienced 

symptoms coaiDensurate with chronic low level mercury exposure and who have tried 

traditional treatments may wish to consider replacement therapy. This is a 

personal decision which should be given thorough consideration. Even proponents 

of amalgam replacement acknit that this treatment does not benefit all patients.

It is also important to note that the long term physiological effects of other

J a n u a r y  17/  1 9 8 9



O M N I  M E D I C A L  C E N T E R

Robert Jay Rowen, M.D.
Diplomate, American Boards of 

Family Practice, Emergency 
Medicine, Chelation Therapy

Biologic Alternatives to 
Drugs and Suigery"

907-344-7775

Sandra Denton, M.D.
Diplomate, American Boards of 

Emergency Medicine & 
Chelation Therapy

January 8, 1990

Senator Paul Fischer 
Chairman, HESS Committee 
Alaska Legislature, Room 510 
P.O. Box V 
Juneau, AK 99811

Dear Senator Fischer:

I request your support on Senate resolution #12 allowing the patient 
to have the ^freedom of choice in selecting their dental materials 
and to knowr-what Is' being placed in their mouths. I have personally 
seen this effect hundreds of patients, and I strongly urge you to 
stand with us in making this charge. >

Thank you for your support. 

Sincerely,

Sandra C. Denton, M.D.

SCD/fdl

Mem icadeinv
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1837 No Way Lane 
Fairbanks, Alaska 99701
455-6481 (h)
456-5156 (wk)
October 27, 1989

Bob Stephenson

The Honorable Paul Fischer
P.O. Rox 784
Soldotna, Alaska 99669

Dear Senator Fischer:

During the past two years or so I have been working w ith various people in sta te 
government in an e f fo r t to a le r t people to the dangers inherent in the use o f 
mercury in denta l amalgam f i l l i n g s .

As you probably know, Senator P a tr ic k Rodey has introduced Senate Resolution 12 
(copy attached) pe rta in ing to informed consent in the use of dental m a te ria ls . 
I am w r it in g  to ask tha t you give th is  reso lu tio n your f u l l  support. The issue 
deserves the widest possib le review , and the pub lic c le a r ly deserves to be in ­
formed about the s c ie n t i f ic a l ly  established hea lth r is k s associated w ith dental 
m a te ria ls . I am sure tha t the Senate HESS committee could con tribu te substan­
t i a l l y  to the reso lu tion of th is  unfortunate s ta te o f a f fa ir s  by review ing the 
fa c ts and bring ing the matter to the a tte n tio n o f other Senate members.

I  recen tly forwarded to your o ff ic e  a few documents o u t lin in g  the s c ie n t i f ic  
basis fo r the concern, progress in ether suates, and some in te re s tin g de­
velopments here in Alaska. In add itio n , I can repo rt tha t the issue is  re ­
ce iv ing widespread and serious a tte n tio n in Nortn Carolina w ith a hearing 
planned fo ’’ th is  f a l l ,  and tha t Senator John K e lly of Michigan has agreed to 
sponsor an informed consent b i l l .  Nationa l media coverage is  in preparation fo r 
th is  f a l l .

I  hope you w i l l give serious consideration to th is matte r. Please fe e l free to 
contact me i f  you have questions or requ ire fu r th e r s c ie n t i f ic  or other 
documentation regarding th is  problem.

Bob Stephenson 
RS/mnb

attachment

cc: Governor Steve Cowper
Senator A1 Adams 
Senator Jim Duncan 
Senator Lloyd Jones 
Senator Tim Ke lly 
Senator P a tr ick Rodey

S incere ly ,



T H I S  D O C U M E N T  
H A S  B E E N  R E P H O T O G R A P H E D  

T O  A S S U R E  L E G I B I L I T Y

02-576(2/77)



CONCEPT PAPER/Department of Health & Social Service

By Dr. K£ herine Kelley/ Director of Public Health 
Department of Health & Social Services/State of Alaska

REGARDING MERCURY TOXICITY RELATED TO DENTAL F ILLINGS

The process of repairing dental caries involves replacing decayed tooth tissue 

with an artificial substitute. All of the material? used for this involve sub­

stances foreign to the body and have the potential to cause adverse or harmful 

reactions. The intensity of such reactions will vary in each person from no 

effect to severe/ depending upon the individual’s basic physiology/ general state 

of health and prior history with the material-

Silver-mercury amalgam is the most coamonly used dental filling material. Recent 

data indicate that small amounts of mercury in amalgam can dissociate from the 

parent compound as mercury vapor or abraded inorganic mercury which may then be 

absorbed through the oral pharyngeal and gastric mucosa.

The actual amount of mercury absorbed from amalgam is not known with certainty/ 

nor have blood/ urine or other diagnostic test levels been established for chronic 

low level mercury exposure.

There are a nimfoer of individual and small case studies suggesting that in some 

individuals replacement of silver-mercury amalgam fillings ameliorated chronic 

conditions such as fatigue/ headaches/ sinusitis and various neurologic symptoms 

which did not respond to conventional therapies. Most of these reports are 

anecdotal. A definitive case-controll?3 study has not yet been conducted. Such a 

study; statistically valid/ controlled at all levels and performed by acknowledged 

scientific experts is absolutely necessary in order to resolve the controversy 

which surrounds this issue. Until thenr it is impossible fo the Alaska Division 

of Public Health to give a categorical warning against the use of silver-mercury 

amalgam.

Those persons who have a large number of amalgam fillings/ who have experienced 

symptoms commensurate with chronic low level mercury exposure and who have tried 

traditional treatments may wish to consider replacement theiipy. This is a 

personal decision which should be given thorough consideration. Even proponents 

of amalgam replacement acinit that this treatment does not benefit all patients.

It is also important to note that the long term physiological effects of other

J a n u a r y  17, 1 9 8 9



D r .  K a t h e r i n e  K e l l e y  

P a g e  2

f i l l i n g  m a t e r i a l s  s u c h  a s  c o m p o s i t e s  a r e  l e s s  w e l l  k n o w n  t h a n  t h a t  o f  s i l v e r -  

m e r c u r y  a m a l g a m .  S i n c e  t h e r e  a r e  i n d i v i d u a l s  w h o  m a y  b e  h i g h l y  s e n s i t i v e  t o  

t h e  m e r c u r y  i n  a m a l g a m  o r  t o  t h e  o r g a n i c  c h e m i c a l s  i n  c o m p o s i t e s /  i t  s e e m s  w i s e  

f o r  d e n t i s t s  t o  i n f o r m  t h e i r  p a t i e n t s  t h a t  t h e s e  m a t e r i a l s  a r e  b e i n g  u s e d  a n d  

d o c u m e n t  a n y  h i s t o r y  o f  a d v e r s e  e f f e c t s  f r o m  p r e v i o u s  e x p o s u r e .

I t  a p p e a r s  t h a t  t h e  b e s t  s o l u t i o n  f o r  t h e  p u b l i c  i s  n o t  t o  b e  f a c e d  w i t h  t h e  

n e e d  t o  u s e  a n  a r t i f i c i a l  s u b s t i t u t e  f o r  d e c a y e d  t o o t h  t i s s u e  a t  a l l .  R e c e n t  

a d v a n c e s  i n  p r e v e n t a t i v e  d e n t a l  c a r e  a n d  t h e  d o c u m e n t e d  r e d u c t i o n  i n  n u m b e r s  

o f  d e n t a l  c a r i e s  i n  c h i l d r e n  a r e  b r i n g i n g  u s  c l o s e r  t o  t h a t  i d e a l -  B u t  u n t i l  

t h i s  i d e a l  b e c o m e s  a  r e a l i t y /  t h e  i s s u e  r e q u i r e s  c o n t i n u e d  s t u d y  b y  b o t h  h e a l t h  

p r o f e s s i o n a l s  a n d  t h e  p u b l i c .



O M N I  M E D I C A L  C E N T E R

Robert Jay Rowen, M.D. 
Diplomate. American Boards of 
Family Practice, Emergency 
Medicine. Chelation Therapy

Biologic Alternatives to 
Drugs and Surgery"

907-344-7775

Sandra Denton, M.D.
Diplomate. American Boards of 

Emergency Medicine & 
Chelation Therapy

January 8, 1990

Senator Paul Fischer 
Chairman, HESS Committee 
Alaska Legislature, Room 510 
P.O. Box V 
Juneau, AK 99811

Dear Senator Fischer:

I request your support on Senate resolution #12 allowing the patient 
to have the .freedom o f^c ho ice in selecting their dental materials 
and to know what''is being placed in their mouths. I have personally 
seen this effect hundreds of patients, and I strongly urge you to 
stand with us in making this change. f

Thank you for your support. 

Sincerely,

Sandra C. Denton, M.D.

SCD/fdl
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Bob Stephenson
1837 No Way Lane 
Fairbanks, Alaska 99701
455-6481 (h)
456-5156 (wk)
October 27, 1989

The Honorable Paul Fischer
P ,0. Rox 784
Soldotna, Alaska 99669

Dear Senator Fischer:

During the past two years or so I have befcn working w ith various people in s t a t e  
government in an e f fo r t to a le r t people to tne dangers inherent in the use c f 
mercury in denta l amalgam f i l l i n g s .

As you probably know, Senator P a tr ic k Rodey has introduced Senate Resolution 12 
(copy attached) pe rta in ing to informed consent in the use o f dental m a te ria ls . 
I am w r it in g  to ask tha t you give th is  reso lu tio n your f u l l  support. The issue 
deserves the widest possib le review , and the pub lic c le a r ly  deserves to be in ­
formed about the s c ie n t i f ic a l ly  established health r is k s associated w ith dental 
m a te ria ls . I  am sure tha t the Senate HESS committee could con tribu te substan­
t i a l l y  to the reso lu tion o f th is unfo rtuna te sta te o f a f fa ir s  by review ing the 
fa c ts and b ring ing the matter to the a tte n tio n o f other Senate members.

I  recen tly forwarded to your o ff ic e  a few documents o u tlin in g  the s c ie n t i f ic  
basis fo r the concern, progress in other s ta tes , and some in te re s tin g de­
velopments here in Alaska. In add itio n , I  can repo rt tha t the issue is re­
ce iv ing widespread and serious a tte n tio n in Nor'/h Carolina w ith a hearing 
planned fo r th is  f a l l ,  and tha t Senator John K e lly of Michigan has agreed to 
sponsor an informed consent b i l l .  Nationa l media coverage is  in prepara tion fo r 
th is  fa l l .

I  hope you w i l l give serious considera tion to th is m atter. Please fe e l free to 
contact me i f  you have questions or requ ire fu r th e r s c ie n t i f ic  or other 
documentation regarding th is  problem.

Bob Stephenson 
RS/mnb

attachment

cc: Governor Steve Cowper
Senator A1 Adams 
Senator Jim Duncan 
Senator Lloyd Jones 
Senator Tim Ke lly 
Senator P a tr ick Rodey

S incere ly ,



Mary N. Boyd 
P.O. Box 72666 
Fairbanks, Alaska 99707 
December 12, 1989

The Honorable Paul Fischer 
Chair, Senate HESS Committee 
Alaska Legislature 
P.O. Box V 
Juneau, Alaska 99811

Dear Senator Fischer:

I am writing to urge your support of Senate Resolution 12, regarding informed consent 
in the use of dental materials. I really haven’t the words to express to you what I went 
through for more than twenty-five years in terms of my health and well-being due to having 
mercury poisoning, yes, filtered into my tissues from these damnable mercury/amalgam 
fillings. Whatever the American Dental Association line may be at this time, I am here to 
tell you that the only thing I changed was the removal of my mercury/amalgam fillings and 
their replacement with materials more compatible with my body chemistry . . .  and guess 
what? I have experienced some dramatic positive changes in my health! Senator Fischer, 
whether or not you agree with the fact that mercury leaches and vaporizes out of this filling 
material do you not believe that the people of Alaska deserve, at the very least, to be 
informed of the ingredients of these filling materials?

Thank you, Senator, for your serious consideration of Senate Resolution 12.

cc: Senator A1 Adams 
Senator Jim Duncan 
Senator Lloyd Jones 
Senator Tim Kelly
Senator Patrick Rodey, Resolution Sponsor

Sincerely,



ĵocutl princes (Hmmmttpe
Senator Paul Fischer, Chairman

PACKET A

SUPPORTS THE RESOLUTION AND THE NEED FOR 
INFORMED CONSENT.

1. ENVIRONMENTAL DENTAL ASSOCIATION NEWSLETTE

2. LEGISLATIVE ACTION FROM OTHER STATES:

A. MICHIGAN

B. NORTH CAROLINA

C. COLORADO

3. ALASKA DEPARTMENT OF H&SS AMALGAM
TOXICITY CONCEPT PAPER.

4 . '1 REPORTS IN SUPPORT.
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A n t i - m e r c u r y  g r o u p  l o b b i e s  i n  M i c h i g a n
Laming, Mich.— By all accounts, Paul 

Stewart probably didn't have a clue.
In early August, as the dental supply 

. company maintenance man worked in his 
father-in-law's basement reportedly smelt­
ing silver from dental amalgam, he was 
probably unaware of the odorless, yet lethal 
doses of mercury vapor he had unleashed 
throughout the suburban Detroit house.

By the end of the month, the 41-year- 
old Stewart, his wife, along with her father 
and grandmother, had died of mercury 
poisoning.

News of the tragedy spread quickly across

M:chigan, coinciding with a growing 
movement there calling for legislation 
requiring dentists to inform patients when 
they’re using silver amalgam for fillings and 
to explain the aiterna'ives.

“The group calle''. DAMS [Dental Amal­
gam Mercury Syndrome] has hit the 
Michigan are.', pretty hard in the last three 
or four months," said William Burke, the 
Michigan Dental Association's assistant 
executive director for public affairs.

“They’re getting newspaper and radio 
coverage, and they've been getting testimon­
ials from people who say that once they had

their amalgam removed all symptoms of all 
kinds of health problems ended. The claims 
have been pretty outrageous."

Moreover, representatives from DAMS 
ha ve approached stai; Sen. John Kelly, who 
is considering introducing a bill this session 
that will require dentists to inform patients 
about the potential hazards of mercury 
poisoning.

“ I know thedentists aren’t real happy with 
the proposal,"said Rosemarie Barone, Sen. 
Kelly’s administrative assistant. “ But the bill 
would not require anything other than for 
dentists to tell patients that a few people

Mr. 3orkc

do have a reaction to silver mercury 
amalgam, and then to explain the alterna­
tives and let the patients make up their 
mind."

Added Ms. Barone, “ It’s only a notifi­
cation bill, and we feel it’s really in the 
interests of both the dentists and patients 
in terms of liability.”

Ms. Barone s„id the impetus for the 
legislation came from the DAMS organi­
zation, which sent Sen. Kelly’s office 
petitions with 2,175 signatures supporting 
an informed consent bill.

“Those signatures were from all over the 
state of Michigan,” she said. “And we know 
that they’re collecting more signatures 
because other senators have called saying 
that they’re getting petitions and they want 
to know about the bill. We know that there's 
substantial interest about this on the part 
of the people and legislators. ... [DAMS] 
is a very well organized group, so whoever 
is behind them knows what they’re doing."

(  0 \ J  E ( C )



‘They’re getting newspaper end 
radio caverage eee the dams 
[they report] have been pretty 
outrageous.’

According to Carolyn Smith, president 
of the Michigan DAMS chapter, the 3-year- 
old organization has offices in 11 states: 
Alaska, California, Colorado, Florida, 
Illinois, Michigan, New Mexico, New York, 
North Carolina, Pennsylvania and 
Washington.

“ We have two goals," continued Mrs. 
Smith. “ The first is to dispense non- 
anecdotal information to both the lay 
person and the dental professional on the 
hazards of mercury as it’s used in dcntjl 
material. And we do this through contacts 
with the media, letter writing and on a one- 
on-one basis in small meetings.

The group’s second goal, she said, is to 
press state legislatures to pass informed 
consent legislation. “ We want people to be 
told that amalgam does contain a percentage 
of mercury, and that while some people can 
handle it, it can be toxic to others," said 
Mrs. Smith.

In response to DAMS' activities in 
Michigan, MDA representatives plan to 
meet with Sen. Kelly, and the association 
also has provided dentists with a package 
of materials to help them discuss the issue 
with patients.

“ We've outlined," said Mr. Burke, “ the 
questions patients most commonly ask, such

as: 'What is dental amalgam?’ 'How is it 
produced?' ‘Why is it chosen over other 
fillings?’ ‘Is it safe?’ And then we follow it 
up with a position paper from the ADA.” 

Included in the ADA material is the 
resolution on the use of mercury amalgam , 
passed by the House of Delegates in 1986: 
“ Resolved that based on current docu- , 
mented scientific research, the conclusions 
of conferences and symposiums on the 
biocompatibility of metallic restorative 
material, and upon joint reports of the 
Council on Dental Materials, Instruments 
and Equipment and the Council on Dental 
Therapeutics of the Association, the con­
tinued use of dental amalgam as a restor­
ative material does not pose a health hazard 
to the non-allergic patient...." '

Despite its efforts, DAMS has failed to 
get informed consent legislation passed in 
any state. Colorado Dental Association 
Executive Director Jeffrey Thompson , 
reports that DAMS representatives have 
unsuccessfully approached both the state 
board of dental examiners and Colorado’s 
Health, Environment, Welfare and Institu­
tions Committee. •• ' • j

In North Carolina, a resolution “to study 
the effects of the use of toxic substances ; 
by the medical and dental professions on ' 
the health of persons exposed to such 
substances,”  died in committee at the end 
of the state’s legislative session in August.

And in Alaska, a proposal requiring 
informed consent was introduced last May. 
No action has yet been taken. ■

— Daniel McCann 
---------------------------------------------------------



If a dentist wants to remove your fillings because 

they contain mercury, watch your wallet.

.;xW£:' ust how concerned should I 
be?" the CU reporter asked. 
Dr. Joel Berger, a Queens, 

iv?& -• .V. Y., dentist, paused a
moment before answering. "If I were 
you," he said, "and I had that test at 3 
o'clock this morning, I ’d have called two 
of my friends and made sure I had those 
filings out by 9 o'clock tonight. ”

Berger is a leading proponent of the 
notion that mercury-amalgam fillings are 
poisoning the populace— a notion now 
espoused by hundreds of dentists across 
the country. He has issued his warning on 
numerous New York City-area radio and 
television talk shows and was featured 
last September on the CBS Evening 
News, where he was shown measuring 
the mercury level in a patient's mouth. 
The CU reporter, without revealing his 
affiliation, had gone to Berger for a con­
sultation. What was told to him is similar 
to what is being told to thousands of con­
sumers by dentists who remove allegedly 
dangerous fillings and replace them with 
new ones.

One hundred million Americans have 
"silver”  fillings. The fillings are actually 
alloys, or amalgams, of silver and several 
other metals. One of those metals is mer­
cury, which makes up about half the 
filling, After the putty-like amalgam is 
inserted, it hardens in about one day.

Until recently, researchers believed 
that the amalgam released mercury vapor 
only while it was hardening. 3ut in 1979, 
University of Iowa researchers found that 
chewing can release minute amounts of 
mercury vapor from old fillings. That find­
ing sparked the present controversy over 
amalgam safety.

It's been known for centuries that mer­
cury is a potent poison when swallowed, 
inhaled, or absorbed through the skin. 
Exposure to high levels for a long time can 
damage the brain and nervous system. 
The classic example occurred in the 19th 
century, when makers of felt hats dipped 
material into mercuric-nitrate solution to 
make the felt easier to shape, in so doing 
the workers absorbed mercury through 
their skin and inhaled mercury vapor. 
t f in c o h e r e n t  speech, difficulty in 
waik.ng. and feeble-mindness resulted.

The problem was immortalized in the 
phrase "mad as a hatter" and by the Mad 
Hatter in "Alice in Wonderland."

Exposure to smaller amounts of mer­
cury vapor can cause less-drastic symp­
toms, including insomnia, anxiety, and 
miner tremors. Even today, mercury is a 
hazard for some workers— mainly those 
in thermometer factories and in plants 
that use mercury to make chlorine and 
caustic soda.

Can mercury in fillings cause those or 
other health problems? That's the key 
question in dentistry's newest contro­
versy. ".Anti-amalgam" dentists such as 
Berger contend that mercury fumes from 
amalgams can cause problems ranging 
from depression and multiple sclerosis to 
fatigue and irritability. Their solution: 
Drill out the amalgams and replace them 
with fillings made from other materials.

The American Dental Association 
(.ADA), on the other hand, insists that 
amaigam fillings are safe. Only people al­
lergic to mercury— probably less than 1 
percent of the population— need avoid 
them, the ADA says.

Cartoons (above and at righll from Dr. 
Hal H u g s ir .s ’ booh, "It’s All in Ycur 
Head," an attach on mercury fillings.

Dentists don't make up amalgam con­
taining mercury out of any special love for 
the stun. They use it because it's strong 
and durable.

Chewing exerts tremendous force on 
the back teeth —  mouthful after mouth­
ful, meal after meal, day after day. .An 
amalgam filling can withstand that force 
for a long time before breaking down. A 
mercury-amalgam filling usually lasts five 
to 10 years, and some of them last as long 
as 40 years.

The main alternatives to mercury- 
amalgam filings are composite resin fill­
ings. which were introduced about 20 
years ago and are made mainly of plastics. 
When amalgam fillings are removed 
uecause of "mercury toxicity." composite 
fillings usually take their place.

Composites can be mixed to match the 
color of the tooth, and so are often used 
for front teeth, where cosmetic considera­
tions are important. Buv. composites have 
several drawbacks. They usually last no 
more than three years in back teeth: 
they're more expensive than amalgam: 
and teeth filled with composites are more 
susceptible to recurrent decay.

In 1984. the ADA’s Council on Dental 
Materials provisionally approved the use 
of composites for back "baby" teeth. But 
for permanent back teeth, the ADA has so 
far withheld its endorsement.

Research is now in progress on com­
posites that can be chemically bonded to 
teeth. Such composites could rival amal­
gam fillings in durability. But CU’s dental 
consultants say that composites strong 
enough for use in back teeth probably 
won't be available for 5 to 10 years.

Gold inlays may also be used instead of 
amalgams. They're durable but cost a lot. 
both for the gold and the installation, for 
they must be pre-snaped to fit the cavity 
and then cemented into place. They're not 
a very practical alternative to amalgam 
fillings.

When the reporter had called Berger’s 
office for a consultation, I. e secretary 
had asked "H7iat are your problems?" I: 
was the Monday after a rough weekend. 
"Fatigue and headaches," the reporter 
answered. She told him he needed to come 
in for the mercury toxicity test.
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So there he was. with a rubber tube in 
his mouth. Berger held the tube there for 
about 10 seconds as it sucked a small 
amount of air into a mcrcury-vapor ana­
lyzer. The first measurement was reas­
suring: The digital readout said zero. 
Then Berger told the reporter to chew a 
stick of gum vigorously for 10 minutes. 
The measurement taken afterward was 
32—which prompted Berger's "out by 9 
P.M. " recommendation.

Berger said that 32 meant a mercury- 
vapor level of 32 micrograms per cubic 
meter. Government regulations, he 
explained, require that workers cannot be 
exposed to an average mercury-vapor 
level of more than 50 micr.igrams per 
cubic meter of air during an eight-hour 
working day.

A worker exposed to the CU reporter's 
mercury level, Berger said, would be 
regarded as having a "borderline toxic" 
exposure. And he would be carefully mon­
itored for five years for signs of mercu 'y 
poisoning.

A saliva test produced more bad news. 
According to Berger, the reporter's 
"highly acidic"saliva was corroding his 
fillings and adding to the mercury vapor 
released during chewing.

The message was clear: The reporter's 
fillings were endangering his health. 
How much would it cost to take them out 
and put non-mercury ones in? Berger 
counted up the number of fillings— 
eight—and gave his answer: $580.

"Will removal of my fillings cure my 
fatigue and headaches?" the reporter 
asked. Berger said he couldn't promise 
that, since it would depend on the 
reporter's "unique physiological 
response" to mercury. But he said that 
many of his patients with the same prob­
lems had experienced relief once their 
fillings were out.

The mercury-vapor analyzer is a device 
customarily used in factories, where it 
measures the mercury levels in workplace 
air. Is it appropriate for dentists to use it, 
as increasing numbers of them are doing?

CU’s dental consultants say that use of 
the mercury analyzer is a scare tactic to 
get patients to part with their fillings. Our 
consultants say that the device makes it 
easy for dentists to contend that mercury 
doses exceed occupational standards.

Vigorous chewing for 10 minutes cre­
ates heat and friction that maximize the 
release of mercury vapor. The analyzer 
senses the mercury contained in about 
one-half cup of air and multiplies it by 
8000. That gives a readout corresponding 
to the mercury level in a cubic meter of air 
(about the amount inhaled in an hour). But 
for the patient, the exposure doesn't last 
for hours. It lasts only a few minutes

during chewing— and only a fraction of 
the vapor may be inhaled.

Our consultants point out that most 
people don’t mhaie through their mouths 
when che'ving. And most people breathe 
through the nose, so that inhaled air 
bypasses any mercury ». apor that may be 
in their mouths.

In assessing mercury vapor’s effect on 
health, the key question is: How much 
actually gets absorbed by the body's tis­
sues? Dr. Thomas W. Clarkson of the 
University of Rochester School of Medi­
cine is one of the world's leading authori­
ties on mercury toxicity. He says that a 
mercury-vapor analyzer can’t answer that 
question.

Clarkson told CU that a person's mer­
cury exposure can best be assessed by 
measuring the mercury levels in blcod and 
urine. The urine level provides the best 
measure of "body burden," or long-term 
exposure to mercury, while the blood 
level reflects recent exposure.

"I can promise one thing," Berger 
said. "Removal of your fillings will defi­
nitely lower your body burden of mer­
cury."

Our reporter wondered: fust how heavy 
was his body's mercury burden? After all, 
he'd presumably been gulping mercury 
vapor ever since his first filling at age 
nine. And corrosive saliva had presum­
ably been his constant companion.

Two hours after leaving Berger's 
office, he was in the office of CU's chief 
medical consultant. There he provided a 
blood sample and a urine specimen. He 
also had his saliva tested for acidity.

In two hours, his saliva had changed 
from "highly acidic" to neutral. The 
blood and urine samples were analyzed 
for mercury by a leading biomedical labo­
ratory. For urine, the level was six 
micrograms per liter. Sormal, according 
to the lab, is anything up to 20 micro­
grams per liter. The blood level was also 
well within the normal range.

The reporter notified Clarkson of his 
test results. Clarkson's advice: "Hold 
onto your $580."

Almost everycr.e, Clarkson said, has 
delectable levels of mercury in the urine 
and blood. The main source of mercury in 
most people's bodies is the food they eat, 
seafood in particular. Clarkson expressed 
surprise that the CU reporter, who eats 
tuna at lunch most days, had such modest 
mercury levels in his blood and urine.

If dental amalgams really were poison­
ing people, Clarkson pointed out, the 
mercury levels in the general population 
(where fillings are commonplace) would 
rival those found amor.3 workers exposed 
to mercury. That’s far from the case. In

one study of 1107 people (mainly in the 
U.S.), 95 percent had urine levels of mer­
cury lower than 20 micrograms. Adverse 
health effects appear when the level 
reaches about 150 micrograms or more, 
Clarkson said.

CU’s dental consultants point out that 
replacing mercury fillings may cost more 
than money. Re-invading a tooth— drilling 
out amalgam and installing a replace­
ment— can increase tooth sensitivity and 
weaken the tooth. Also, studies show that 
drilling out amalgam can produce brief but 
significant increases in mercury levels in 
the mouth.

According to CU’s consultants, if any­
one faces a health hazard from mercury 
fillings, it’s dentists and their assistants. 
The average dentist handles between two 
and three pounds of mercury every’ year. 
Skin contact can result in abso'ption. 
Careless use and accidental spills can pro­
duce significant levels of mercury vapor in 
the air.

Surveys have shown that as many as 10 
percent of dental offices have mercury- 
vapor levels that exceed 50 micrograms 
per cubic meter of air— the upper limit 
that the National Institute for Occupa­
tional Safety and Health considers safe for 
eight-hour exposures in the workplace.

Despite their higher exposures, dental 
personnel aren't being poisoned. Since 
1982, the ADA has sponsored a mercury- 
testing service that measures urine-mer- 
cury levels in dentists and in people who 
work in dentists’ offices. While average 
levels are about four times higher than in 
the general population, they are still well 
within the acceptable range.

According to CU’s dental consultants, a 
major reason some dentists are jumping 
on the anti-amalgam bandwagon can be 
summed up in one word: fluorides.
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Largely because of fluoridated drinking 
water and flouride toothpastes, the inci­
dence of tooth decay over the past 20 
years has dropped by some 50 percent. So 
some dentists are suffering from a large 

. cavity in their practice. Taking out and

replacing amalgam fillings helps to fill 
their financial hole.

In CU's view, dentists who purport to 
treat health problems by ripping cut fill­
ings are putting their own economic 
interests ahead of their patients' welfare.

Amalgams have been used for more than 
150 years. Except for a few people with a 
genuine allergy to mercury, CL' knows of 
no one who’s been harmed by them. 
There's little danger of the U.S. becoming 
a nation of Mad Hatters. ■

■ T\V" "** i * . ««•
f . » ' -

"Have you felt draggy, listless and 
even fatigued when you wake up? 
Have you felt depressed, irritable and 
jumpy, and lashed out at people for no 
good reason? Have you worried your­
self sick because thoughts of suicide 
keep floating into your conscious 
mind? For many of my patients, the 
culprit is mercury toxicity."

So writes Dr. Hal Huggins, a 43- 
year-old Colorado Springs dentist and 
the leader of the anti-amalgam move­
ment. Huggins claims at least 20 per­
cent of people with amalgam fillings 
are "mercury toxic” — and the .Ameri­
can Dental Association "is covering 
up the fact" because of its fear of law­
suits.

Huggins gets his own message out 
through books, articles, tapes, and 
lectures. He told CU that he has spo­
ken to between 4000 and 5000 den­
tists, 1500 of whom have attended his 
seminars on mercury toxicity. Each 
day. he says, his omce fields about 
250 letters and phone calls from con­
cerned members of the public.

Huggins says that he hasn't prac­
ticed dentistry for 2l/t years. Instead, 
he's involved in "diagnosis and treat­
ment planning." A three-to-four-hour 
consultation with Huggins costs about 
S1500. Or for S300, patients can get 
a c msultation through the mail after 
completing an extensive computerized 
qu< iionnaire.

Huggins reports that he mainly 
treats patients with multiple sclero­
sis— about 150 so far. He said that 80 
percent of them have experienced 
"substantial improvement."

In 1983, such claims prompted the 
National Multiple Sclerosis Society to 
issue a memo to all its chapters. In it. 
the society said that there was no evi­
dence that multiple sclerosis was 
related to dental amalgams, and that 
"this therapeutic claim . . . involves 
economic implications, in terms of 
expense to the patient and great 
profit to the dentist,"

"The suicidal patient," Huggins has 
written, "is very special to us." He 
told CU that his success with suicidal 
patients is "better than 50 percent.”

rTCTT.":.::-'.- •—

For some of these depressed people, 
he said, "it just takes a couple of 
weeks and it's gone.”

Huggins claims that in addition to 
multiple sclerosis and depression, 
mercury toxicity causes many other 
conditions, including epilepsy, leu­
kemia, Hodgkin's disease, arthritis, 
mononucleosis, and premenstrual syn­
drome.

Huggins describes his treatment 
successes in his 1985 book "It's .Ail in 
Your Head." That book has prompted 
the Colorado Attorney General's 
office to investigate whether he is 
practicing medicine without a license.

Not surprisingly, Huggins pre­
scribes amalgam removal as part of 
the treatment process. But fillings, he 
says, must be removed in the proper 
sequence. That’s where the Amalga- 
meter, a Huggins invention, comes in.

The Amalgamcter supposedly 
reads the "electrical current" in each 
filling and determines if the current is 
"positive" or "negative." Huggins 
claims that highly negative fillings 
(which supposedly cause the worst 
diseases) must be removed first: 
otherwise, amalgam removal probably 
won’t help the patient.

Huggins formed Tox Supply Inc. to 
market the Amalgametericost:
S350) to other dent'sts. Last Novem­
ber, the U.S. Food and Drug Adminis­
tration informed Huggins that the 
Amalgameter's promotion and distri­
bution involved "serious violations of 
the Federal Food, Drug and Cosmetic 
Act.” The FDA contends that "there 
is no scientific basis for the removal 
of dental amalgams for the purposes 
claimed."

Huggins sold Tox Supply in 1984. 
The FDA says he "continues to pro­
mote the Amalga meter for use as a 
medical device." Huggins denies it.

When people are "mercury toxic," 
amalgam removal is not enough, 
according to Huggins. He also recom­
mends special nutritional supplements 
"to get rid of the body's stored mer­
cury." Huggins markets the supple­
ments through his company, Matrix 
Minerals Ir:. Two of them, X-IT and

Eater's Digest, prompted a warning 
from the FDA last November. The 
FDA contends that Loth products are 
"unapproved new drugs” whose label­
ing is "false and misleading."

Huggins claims to have been 
studying mercury toxicity since 1973. 
But when CU asked him for evidence 
that amalgam fillings can harm peo­
ple, Huggins acknowledged that he 
has no clinical studies.

His evidence, he says, is contained 
in the 600 case studies stored in his 
computer. They have provided "a 
massive amount" of data that "all 
points in the same direction.”  Hug­
gins told CU, "As soon as I take my 
course in statistics, I will start putting 
together the information."

In addition to Hal Huggins and Joel 
Berger (see page 150), some other 
prominent anti-amalgamists include: 

Michael F. Zif, an Orlando, F'.a.. 
dentist. Ziff travels around the ciu.n- 
try giving courses to dentists on mer­
cury toxicity. He claims to have 
"completed research on over 400 
articles on mercury toxicity."
"Ziff boasts a B.S. degree in nutri­

tion from Donsbach University. Crit­
ics describe Donsbach University as a 
diploma mill, with B.S. degrees selling 
for about 52000. (See CONSUMER 
r̂eports. May 19S5).

Sam Zif, Michael Zitf’s father, is 
be author of the book "Silver Dental 
Fillings: The Toxic Time Bomb."

^With his son Michael, he lias co­
authored a booklet, "The Hazards of 
Silver/Mercury Dental Fillings," 
which anti-amalgam deniists give 
away to their patients, Sam Zinalso 
has a degree from Donsbach L'niver- 
sity, in his case a Ph.D., which seifs 

\ fo r  about $6000.
Roy Kupsincl, M.D.. of Oviedo. 

Florida. Kupsine! publishes "Health 
Consciousness —  a holistic magazine." 
which prints numerous articles oppos­
ing mercury-amalgam fillings. He mar­
kets Amalgamctcrsand has written 
"A Patient's Guide to Mercury Amal­
gam Toxicity." He also publishes the 
rebelliously titled Journal of the Amer­
ican Quack Association.
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a m a lg a m  res to ra tio n s  a r e  s a fe

T he trituration of mercury with an 
alloy for dental amalgam produces 
results in an amalgam restorative 

material that has a long-proven clinical 
performance record.
The formitioa of mercury-silver (gam­

ma one) and mercury-tin (gamma two) 
phases are described in derail in dental 
materials textbooks. With the use of sen­
sitive analytiĉ  instrumentation, investi­
gators I rave reported that there were 
detectable nanogram amounts of mercury 
vapor in expired air of subjects after 
chewing.
This has stimulated extensive investiga­

tions and review of the safety of dental 
amalgam. This paper summarizes the 
positions on the safety of dental amalgam. 
It also discusses the Food and Drug Ad­
ministration regulations on medical and 
dental devices used for diagnostic 
purposes.

L i t e r a t u r e  r e v ie w s
In 1982 a review by Bauer and First 

concluded that, "The use of mercury in 
dental amalgam is relatively safe. The 
potential for mercurial poisoning exists. 
However, its occurrence is negligible.
“Of concern to the dental patient and 

personnel is the occurrence of mercurial 
hypersensitivity, the allergic response to 
mercury in amalgam restorations and 
from restorative procedures. Since the 
allergic reaction is self-limiting, it may 
be necessary for the dentist only to be 
aware of its symptoms for an adequate 
diagnosis and palliative treatment."1
In 1987, Enwonwu. in a critical review 

of the literature on the porantial hazards 
of use of mercury in dentistry, concluded 
that “white there is consistent evidence 
indicating release of mercury vapor from 
the restorations during chewing, tooth 
brushing, and other oral activities, proof

of a casual link of this specific source of 
the heavy metal to any major human 
health problem is lacking."*

A D A
In 1983, the American Dental Associa­

tion published a summary of scientific in­
formation then available.* It stated:
“There is no tvccrded scientific 

evidence of merr.ry vapor toxicity 
resulting from (b ng/mtn) of mercury 
vapor. Further, none of these measured 
amounts of released mercury have been 
documented as being associated with 
various diseases or medical conditions, or 
both.
“Furthermore, and it is most significant 

to note that there is no documented scien­
tific evidence to suggest that dentists and 
dental office personnel, who are exposed 
to much greater amounts of mercury 
vapor, have a greater incidence of certain 
medical conditions or higher mortality 
rates as compared with the general 
population."
The report also stated “the association 

wishes to cm; ’rasize that, except in in­
dividuals sensitive to mercury, there is no 
reason why a patient should seek to have 
amalgam restorations (silver fillings) 
rAwved. Indeed, the effect of such a pro­
cedure and further restorative operations 
could be detrimental to the patient's oral 
health, including the unnecessary loss of 
teeth, and cannot be justified."

"Dr. Fan is associate secretary. American 
Dental Association's Council on Dental 
Materials. Instruments and Equipment.

Another report from the ADA* in 1984 
considered the utilization and safety of 
patch testing for sensitivity to mercury 
and concluded that “patch tests for mer­
cury. ...are not to be used indiscriminate­
ly for all patieoa.. .the validity of the 
patch test results and the suggested inter­
pretation of the monitored patient reac­
tions have not been well documented.”
The report also stated that “a medical 

history of the patient and consideration 
of the benefit-to-risk should be included 
in the professional judgment on the use 
of patch tests. The decision rests with the 
dentist.

When a patch test is indicated, the in­
formed consent of the patient should be 
obtained. Patch tests should only be per­
formed by a professional trained in the ad­
ministration and interpretation of these 
tests. Referral to physicians, such as 
allergists or dermatologists, who special­
ize in this testing is strongly recommend­
ed."
The A D A  House of Delegates in 1986 

passed a resolution on the use of amalgam 
as restorative material.3 The resolution 
stated:
“Resolved that based on current docu­

mented scientific research, the conclu­
sions of conferences and symposiums on 
the biocompatibiiity of metallic restor­
ative material, and upon joint reports of 
the Council on Dental Materials. In­
struments and Equipment and the Coun­
cil oo Denial Therapeutics of the Associa­
tion. the continued use of dental amalgam 
as a restorative material does not pose a 
health hazard to the non-allergic patient, 
and be it further resolved that to advocate 
to a patient or the public the removal of 
clinically serviceable dental amalgam 
restorations solely to substitute a material 
that does not contain mercury is unwar­
ranted and violates the ADA Principles
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of Ethics and Code of Professional Con­
duct. and be it further resolved that in 
those instances where sane dental boards 
initiate proceedings on this question that 
the A D A  cooperate in such prcceedinp 
by making available scientific personnel 
as expert witnesses.'*

N ID R
The Natittml Institute of Dental Re- 

search (NIDR), in 1984, sponsored a 
workshop on biocompatibility of metals 
in dentistry.*'" The goal was to review 
existing scientific evidence and literature. ‘ 
about metals used in dentistry and to pin­
point areas of interest, or concern that 
warrant further research. The question as 
to whether the small levels of mercury 
released from amalgam surfaces can pose 
a possible risk for patients with amalgam 
restorations was also considered.
The summary on the workshop stated:.
"Studies have demonstrated that pa­

tients are exposed to mercury vapor when 
amalgams are placed as a restoration, 
when existing amalgams are removed, 
and during chewing.
“Some siudies suggest that blood levels 

of mercury are elevated in patients dur­
ing these procedures and that the levels 
are correlated with the number of amal­
gams and (he occluding surface area. 
Other studies have shown no difference 
in blood levels in patients with and 
without amalgam restorations. Additional 
studies in this area are required to more 
accurately assess (he possible ns(( to 
patients.

“Health hazards of blood mercury levels 
associated with dental amalgams have not 
been documented. It is difficult, there­
fore. to interpret the relevance of blood 
and urine levels of mercury that are 
observed after placement or removal of 
amalgams, and chewing on amalgam sur­
faces. In addition, the distribution of mer­
cury into body tissues is highly variable 
and there appears to be little correlation 
between levels in urine, blood or hair, and 
toxic effects."
The summary also addressed the con­

sideration of rare occurrences of possible 
allergic reaction to mercury and states 
that “although cases of allergy to mercury 
have been reported in the literature, the 
prevalence of mercury allergy is esti­
mated to be less than I percent.
“In patients with a hittory or clinical 

symptoms (or both) of mercury allergy, 
patch testing may be indicated to confirm

the allergy. Because of tac infrequency of 
reports of mercury allergy, it is not 
recommended that patients be tested 
routinely for sensitivity.
“When patch testing is indicated, it is 

recommended that the patient be referred 
to a professional trained in the administra­
tion and interpretation of the lest."

. The conclusion of the workshop is 
sated in the summary: “On the basis of 
the information presented in this 
workshop, there is no documented 
evidence for recommending the discon­
tinuation of the use of dental amalgams 
as a restorative material in dentistry. Ad­
ditionally. the removal of dental amalgam 
can be recommended only in those pa­
tients who have a true hypersensitivity to 
mercury or other constituents."

U 3 P H S
The . -Jd States Public Health Ser­

vice (USFHS), in 1984, issued a state­
ment on the safety of dental amalgam." 
The statement, signed by the Assistant 
Surgeon General. Dr. Robert E. 
Mecklenburg, put forth the position that 
“Research on dental amalgam, as well as 
the total range of dental restorative 
materials used in the United States and 
accepted by the U.S. Food and Drug Ad­
ministration and the American Dental 
Association's Council on Dental 
Materials, indicates no potential harm to 
the vast majority of dental patients receiv­
ing amalgam fillings.
“Additionally, no evidence exists to in­

dicate that the health of individuals oc­
cupationally exposed to dental amalgams 
(dentists, dental hygienists, dental 
assistants) is compromised where ap­
proved materials and methods are cons­
cientiously employed.

“As with any substance, the rare 
possibility ofindividuai allergy does ex­
ist* However, individuals suspected of 
having such allergies may receive skin 
tests and. where necessary appropriate 
denial treatment alternatives can then be 
selected.
“Individuals should not seek replace­

ment of amalgam fillings with alternate 
materials based on a fear of harm. To do 
so would result in unnecessary expen­
ditures. Providers of dental rare should 
be familiar with accurate scientific 
literature as well as (he actions and 
recommendations of representative pro­
fessional organizations, such as the 
American Dental Association, regarding

dental restorative materials, and should 
not discontinue appropriate use of dental 
amalgam."

N M S S
The use of amalgam as a restorative 

material has been implicated by some as 
the cause of a number of medical prob­
lems such as neurological diseases and 
more specifically, multiole sclerosis 
(MS).
In response to this specific implication, 

the National Multiple Sclerosis Society 
(NMSS) issued a memorandum in 1983 
to refute this implication.'1 The memoran­
dum said:
“A  review of the literature reveals that 

the question of mercury toxicity from 
silver fillings was raised in Europe ia the 
mid-1960s by a Swiss neurologist. Ernst 
Baasch. However, later publications from 
the same area and during the same decade 
show the seemingly contradictory recom­
mendation for the use of mercury as part 
of a salve compound to treat M S  
cutaneously.
“(This indicates the complex and in­

conclusive nature of these claims, and the 
difficulties faced when evaluating the 
theories which abound, concerning the 
causes of. and treatments for. multiple 
sclerosis.)
"There has been a related suggestion 

that a combination of gold and silver fill­
ings in contact with saliva can create an 
'electrogaJvanic current' which adversely 
affects (he cells of the body, causing 
neurological dysfunction. This claim is 
also questionable, as there are vast 
numbers of people with mixed dental 
metals, and there is no documentation of 
any adverse effects.

"Although the claim that removal of 
silver amalgam and replacement with 
alternative dental materais will alleviate 
the symptoms or cure neurological 
disease is based partly on the known tox­
icity of heavy metals, the toxic effects of 
mercury absorption occur only when this 
agent is in the form of elimenury mer­
cury vapor or as mercury compound 
dusts. The ‘occasional incidental swallow­
ing of metallic mercury is without harm' 
(Merck Index, 1976).
**If indeed there was a connection be­

tween silver amalgam dental fillings and 
multiple sclerosis, one might observe a 
much higher incidence of M S  among the 
professional dental community, as well as
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among those who assist dentists. These 
individuals deal with mercury in its more 
elemental form and theoretically are ex­
posed to greater risk.
"There is no indication that a higher 

incidence of M S  exists among (his, 
specialized group, (n addition, the in­
cidence of multiple sclerosis has been 
documented in (he literature long before 
modem techniques of dentistry were 
developed and thus it would be impossible 
to implicate dental amalgam in any of 
those cases.
"Several other factors need to be 

seriously appraised in relation to this 
therapeutic claim. First, there is a placebo 
response as high as 70 percent in patients 
with multiple sclerosis which makes 
defining the basis for improvement in any 
individual patient impossible unless sub­
ject of rigorously controlled trials.
"Second, while the effect of stress on 

the clinical course of multiple sclerosis 
can never be predicted in any specific in­
stance. it is th; consensus of experienced 
physicians that avoidance of unnecessary 
physical or emotional stress is an impor­
tant consideration in maintaining optimal 
function. Such stress includes un­
necessary surgery and anesthesia.
"Finally, this therapeutic claim for 

multiple sclerosis involve? economic im­
plications. in terms of expense to the pa­
tient and great profit to the dentist.
"In evaluating this treatment, patients 

should recognize all of these issues and 
are advised to consult their physician 
before pursuing this dental therapy. It is 
the advice of the National Medical Ad­
visory Board that replacement of silver 
amalgam fillings cannot be recommended 
for the treatment of multiple sclerosis."

C o n s u m e r s  U n io n
The Consumers Union investigated 

"the mercury scare" and reported its find­
ings in a 1986 article.'*
Its reporter visited a dental office and 

after undergoing a saliva test and a test 
for mercury vapor emission after chew­
ing. was advised to have the fillings out 
by 9 o'clock (hat night at a cost of S580. 
The reporter then visited the office of 
Consumer Union's chief medical consul­
tant and provided a blood sample and a 
urine sample for mercury testing.
The acidity of the saliva was also tested. 

The reporter also consulted with Dr. 
Clarkson of the University of Rochester 
School of Medicine, who is one of the

world's* leading authorities on mercury 
toxicity.
When the reporter notified Dr. 

Clarkson of the test results, the advice 
from D-. Clarkson was that the reporter 
should hold oo to his S380. The Con­
sumers Union's view b stated in the arti­
cle as "dentists who purport to treat 
health problems by ripping out fillings arc 
putting their own economic interests 
ahead of their patients' welfare.
"Amalgam ta been used for more than 

130 years. Except for a few people with 
a genuine allergy to mercury, Consumers 
Union knows of no one who has been 
harmed by them. There is little danger of 
the U.S. becoming a nation of Mad Hat­
ters."

F D A
The use of mercury vapor analysers cr 

galvanic current meters as diagnostic 
devices for toxicity or allergy would place 
these items under the categories a f 
medical and dental devices.
Government regulations require that 

medical and dental devices need to be ap­
proved for marketing before they are com­
mercially available. The agency respon­
sible for approving these devices is the 
Center for Devices and Radiological 
Health, Food and Drug Administration.
This agency can remove unapproved 

medical and dental devices from the 
market. This has been the case for an 
amalga meter.

C o n c lu s io n s
The current analysis of scientific infor­

mation indicates that amalgam restora­
tions are safe. Exceptions may be the rare 
individuals who are allergic to mercury.
The incidence of mercury allergy is so 

rare that a percentage number cannot be 
assigned to its ocr utrence in the general 
public Routine allergic testing to mercury 
should not be performed. If an allergy test 
is to be considered, the administration 
and interpretation by a professional train­
ed in these areas are recommended.

There is no scientific basis to consider 
mercury from amalgam restoration b a 
causative factor for medical problems, 
especially neurologic diseases such as 
multiple sclerosb.
Apart from demonstrated allergic reac­

tions. there is no reason for patients to 
have amalgam restorations removed. The 
practitioner should be aware that

diagnostic systems are regulated by the 
“Food and Drug Administration.
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R E V I E W  A R T I C L E S

M e r c u r y  h a s  b e e n  u s e d  f o r  a  v a r i e t y  o f  m e d i c i n a l  p u r p o s e s  f o r  c e n t u r i e s .  E x p o s u r e  t o  m e r c u r y  

c a n  o c c u r  f r o m  e n v i r o n m e n t a l ,  d i e t a r y ,  a n d  o c c u p a t i o n a l  s o u r c e s .  S i n c e  t h e  b e g i n n i n g  o f  t h e  

e a r l y  1 8 0 0 s ,  i n t e r m i t t e n t  c o n t r o v e r s y  h a s  s u r r o u n d e d  t h e  u s e  o f  m e r c u r y  i n  d e n t a l  a m a l g a m  

r e s t o r a t i o n s .  A t  t h e  c e n t e r  o f  t h i s  c o n t r o v e r s y  a r e  q u e s t i o n s  c o n c e r n i n g  t h e  a m o u n t s  a n d  e f f e c t s  

o f  m e r c u r y  e x p o s u r e  t o  d e n t a l  p a t i e n t s  a n d  p e r s o n n e l .  T h i s  r e p o r t  r e v i e w s  r e c e n t  s c i e n t i f i c  

l i t e r a t u r e  o r .  t h e  s a f e t y  a n d  u s e  o f  m e r c u r y  i n  d e n t i s t r y .

The u s e  of m e r c u ry  in d e n t i s t r y :  a  c r i t i c a l  r e v iew  
o f  t h e  r e c e n t  l i t e r a t u r e

Dan C. Langan. DDS 
P. L. Fan. PhD 
Alice A. Hoos

M ercurv has been tised lor more 
tli.in 2 .<iili) \ears in preparations 
such a> diuretics, .mtilwctena! 

agents, laxatives, skin antiseptics, and 
other ointments. Presentlv, workers in 
more than tit) industries are occupation- 
allv exposed to mercun. These industries 
include factories producing chlorine, 
caustic soda, insecticides, and fungicides, 
as vs ell as those involved in the manulac- 
tnre oi neon lights, paper, paint, and 
jewelrv. and in the practice of dentistrv.1

Since the IsOOs. mercun has been an 
important component ol dental amal­
gams. being used in various lorms and 
compositions. In 1944. it was estimated 
that Mj ri ol posterior restorations placed 
in the Lnited States were amalgams.-' Pre­
vious reports estimated that 75*7 ol all 
single tooth restorations were amalgam 
restorations and that this percentage had 
remained stable lor main years.3 In 1971). 
a survcv •conductedhv the American Den­
tal Association's Bureau ol Economic and 
Bell • ual Research estimated that in the 
l r  ' States .tnnuallv. neurlv 37 million
oif lace and 3:1 million two-surface 
am an restorations are placed.

Vet. the saletv ol dental amalgams lor 
both flit*dental patient and thedcninl prn- 
lessinii.il has been i|uestinncd intermit- 
teiitlv since the iiaeptioii ol the useol this 
material. Main ,ntitles and reports have 
appeared in dental journals and the lav 
| it ess t < me fining the properties and s.iletv 
o| denial amalgams.'”'*

History (Amalgam Wars)

Controversv is not new tor amalgams. The 
foundations tor the earliest recorded 
"Amalgam War" were laid around 1833. 
The Crawcour brothers, then exiled from 
France lor dental practice irregularities, 
started a thriving practice in New York 
Citv using a silver coin-mercurv mixture 
called "roval mineral succedaneum." Be­
cause their treatment was inexpensive and 
painless (tliev did not bother to remove 
decay), patients Hocked to the C.rawcours' 
ol lice. Main dentists abandoned the tradi­
tional gold foil techmi|ue ol the dav10 in 
favor of this more lucrative technique.

After a few veurs of the unscrupulous 
and inept work of the Craw coins and their 
followers, disastrous side eliects started to 
appear. In 1843. the American Societv ol 
Dental Surgeons condemned the use ol all 
tilling materials other than gold, therebv 
igniting the lirst Amalgam War."'

The societv went lurtherand requested 
memhers to sign a pledge refusing to use 
amalgams. Members could stav in good 
grace hv signing the follow mg: "I herein 
cenifv it to he mv opinion and linn convic­
tion that anv amalgam whatever... is until 
lor the plugging ol teeth or lungs and I 
pledge mvscll never under anv circum­
stances to make useol it in mv practice as a 
denial surgeon, and lurthcrmnre. as a 
member ol the American \ss... i.itioii ol 
Dental Surgeons. I do *ub*i nhe and unite 
with them in this protest against the useol

the same'' (Goldwater. 1972)."
The question of amalgam composition 

was tinallv settled m 1895 bv Dr. G. V. 
Bkick of Northwestern L'niversitv. who 
after vears of scientific research on amal­
gams. demonstrated the proper quantita­
tive and qualitative mixture of mercurv in 
amalgam to make an effective restorative 
material.

The work of Black served as a basis for 
modern concepts and practices in die use 
ol amalgam restorations and led to later 
standardization in the manufacture of 
amalgams. Specifications for mercurv to 
be used in making dental amalgam were 
drawn up and promulgated jointlv bv the 
American Dental Association and the LS 
Bureau ol Standards in 1932."

The second Amalgam War was started 
bv a German chemist. Professor A. Stock, 
in the mid-192<)s when Stuck claimed to 
have ev idencc showing that mercurv could 
lie absorbed from dental amalgams and 
that tins led to serious health problems. 
Stock also expressed concern lor the 
health ol dentists, stating that neurlv all 
dentists had excess mercurv in their urine. 
He reported that the mercurv level* m 
urine ol seven patients with amalgams 
ranged from <f I to 4.(1 /ag L. but tailed to 
record anv urine mercurv levels beloie 
restorations were placed. Mm k s wm k was 
later questioned: even Sunk, m 1934. re­
pudiated his earlier unulvses. Regardless, 
tin* mat ks the beginning ul a contrnvet*v 
that inmimie* "
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The controversy remained dormant 
until the late 1970s when it was reignited 
bv published reports —  entirely unsub­
stantiated bv scientific or medical evidence 
—  that linked mercurv release from amal­
gams to severe and debilitating cardiovas­
cular. psvchiatric. neurological, and im­
munologic diseases.914 It was advocated 
that all amalgams be removed and that the 
biochemical condition ol the bodv be de­
termined. Electrical current from amal­
gams was to be measured "to determine 
the sequence of negative to positive elec­
trical currents." This was essential, it was 
claimed, because the removal of the amal­
gams in the wrong sequence and without 
concomitant biochemical treatment would 
worsen the patient's condition. One pro­
ponent of th '* technique suggested that 
negatively chaijed amalgam restorations 
should be removed lirst for the greatest 
health benefit, whereas removal of posi- 
tivelv charged amalgam restorations 
would not have an immediate health ef­
fect.13

The following dramatic health historv 
also was reported.14 A 17-year-old girl, 
withdrawn, totally lacking in energy, even 
suicidal, sought treatment. When she be­
came ill. she began to hyperventilate, and 
"started withdrawing from life," and even­
tually dropped out of school. She was sent 
to psychiatrists, internists, and car­
diologists without results, and became 
progressively sicker. A detailed case his­
torv recorded by a dentist disclosed that 
her svmptoms had begun 6 months ear­
lier, after the placing of several amalgam 
restorations. A mercury evaluation and 
biochemical tests were done. The amal­
gam restorations were removed and 
within davs all symptoms cleared. The pa­
tient has been reported to have returned 
to school and is now leading a normal, 
productive life. These reports made their 
way into the professional and lav press, 
causing concern among patients and the 
dental profession. A few dentists even 
started advocating the removal of dental 
amalgam restorations. It seemed to some 
that a third Amalgam War had started.

This report presents a critical rev iew of 
the literature on mercury and dental 
amalgams, concentrating on material and 
research after 1980 when an excellent re­
view appeared.5 Manv fundamental as­
pects ol mercury metabT'-m and toxicity 
have been well establish*. . .id this report 
has relied on current reviews to complete 
these sections rather than original re­
search articles, most of which v*ere pub­
lished before 1980. Subjects covered in 
this paper include mercurv exposure ol

dental personnel during dental practice: 
mercury vapor release from amalgams; 
mercurv metabolism and its distribution in 
bodv tissues (such as hair, blood, nerve 
tissue, and urine): allergy to mercurv (in­
cluding patch testing and the mechanism 
of mercurv allergvi: and possible linkages 
between diseases jnd dental exposure to 
mercury.

Chemical forms and sources of mercury

Chemical forms of mercury
Mercury exists in three major chemical 
forms, which determine the toxicitv of the 
metal. These forms are: elemental mer­
curv (mercurv vapon. inorganic mercury 
or salts of mercurv. and organic mercun 
(organomercu rials).

Elemental mercurv is the most volatile 
of the three and exposure to it is usually 
occupational. Chronic exposure can result 
from mercurv in the ambient air after ac­
cidental spills, improper handling of mer­
cury, and poorlv ventilated work rooms or 
laboratories. Mercurv vapor can have 
toxic effects and can be an occupational 
hazard in dentistrv.14 Inorganic mercury 
or mercury salts can exist as monovalent 
mercurous pr divalent mercuric salts. 
Mercury salts can be irritating and acutelv 
toxic. The organomercurials or organic 
mercury compounds used todav contain 
mercury with one covalent bond on the 
carbon atom. This is a heterogenous 
group of compounds with the ability to 
produce various toxic effects. The alky i- 
mercury salts are the most toxic, with 
methylmercurv being the most common 
form of these salts. Organic mercurv com­
pounds are not a hazard in dentistry but 
can be an environmental hazard.14

Mercury hv the environment 
and food chain
Mercurv is a naturalh occurring element 
with 30.000 to 150.000 tons being released 
into the atmosphere bv the degassing of 
the earth's crust and the oceans. Addi- 
tionallv. 20 .001) tons ol mercurv are re­
leased into the enviionmeni through the 
combustion ol fossil fuels and other indus­
trial activities. Ten tons ol mercurv are 
produced annuallv for industrial use.13

L'nloriunaielv. environmental pollu­
tion has increasingh contaminated vvuter, 
air. and soil. This contamination results 
from the use of mercurv in agricultural 
f ungicides, industrial pollution, and an in­
creased burning ol fossil fuels containing 
mercurv. However, the use ol mercurv

containing fungicides is mm banned bv 
manv nations.

Mercurv enters the lood chain bv in­
adequate and improper disposal of wastes 
into oceans, lakes, and streams where mi­
croorganisms modulate inorganic mer­
curv to the more toxic methvhnercurv. 
Methylmercurv is then rapidlv taken up bv 
plankton algae and is concentrated in fish 
via consumption of these organisms. Pre­
dators and larger fish concentrate more 
mercurv than smaller feeder fish. From 
the aquatic environment, metiivImercurv 
becomes incorporated in the terrestrial 
environment bv species feeding on die 
aquatic organisms. Factors influencing die 
amount of methvlmercurv in fish are: 
mercurv content in water and bottom sed­
iment: acidity and oxidatinn-reducimn 
potential of the water: species, age. and 
size ol fish.

A survev of 34 countries was conducted 
to establish the lev els ol mercurv contami­
nation in food and to determine if these 
levels presented a health problem. The 
results from each counirv were reported 
in the form ol median and 90th percentile 
levels. The highest median values were 
reported for shark (1.800 Mg(kg) and 
swordfish (1.500 Mg^kg). For tuna, die 
highest median level for anv country was 
1.500 Mg/kg. but the majoritv of sample 
values was in the range ol 100 to 500 jig' 
kg."4

In 1972. the jo int Food and Agriculture 
Organization/World Health Organi/aiion 
(WHO) Expert Committee on lood addi­
tives established a provisional tolerable 
weeklv intake of 0.3 mg ol total Hg per 
person with not more than 0.2 mg being 
methylmercurv."’

The earliest indication that niethvlmer- 
cury was an environmental hazard came 
from two episodes in Minamata Bav and 
Niigata. Japan, from 1953 to 19150. In 
Minamata. 121 people were poisoned with 
methvlmercurv. 46 ol whom died. In 
Niigata. 47 cases were identified with six 
deaths. Adults and children consuming 
the contaminated Fish suffered a de­
generative neurological disease with 
paresthesia, ataxia, hearing and visual 
changes, and dvsarthria. Alter the con­
tamination. 6(7 ol births resulted in cere­
bral palsv. In both the Minamata and 
Niigata epidemics, there was a relation­
ship between the nature ol the disease and 
fish intaxe. In both episodes, the fish were 
contaminated fix mercurv I t orn discharges 
from factories using mercuric chloride 
catalvsts in the manufacture ol vin\l 
chloride and acetaldehvde. '7

Major incidents of human poisoning
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also occurred trom die inadvertent con- 
suniption of mercun -treated seed grain 111 
Iraq, Pakistan. Ghana, and Guatemala. 
The most catastrophic outbreak occurred 
in Itaq in 1972. Iraq, having imported 
large quantities ot seed treated with 
methvlmercurv hmgicide. distributed the 
grain lor planting. Despite ollicial warn­
ings. the grain was ground into Hour and 
made into bread. Asa result. 6.530 victims 
were hospitalized and 500 died.1' 19

Mercury exposure Item other sources
Mercurv exposure can result from manv 
commercial products. Mercurouschloride 
or calomel, the best-known mercurv com­

pound. is still used in some lace creams as 
an antiseptic. Mercurv exposure also can 
result trom exposure to antiseptic agents 
such as merbromin. tincture ol mercresin. 
and menhiolate. Exposure mav occur 
trom the use of mercury-containing medi­
caments. micIi as diuretics and ointments.M 
Cases ol rash and skin reactions have been 
reported*’" from mercuric contact alter 
breaking clinical thermometers.

Receiulv. neuropsvchiatric symptoms 
were reported in a sphygmomanometer 
repairman who used poor mercury 
hygiene.41 Also, two cases of acrodvnia —  
following the accidental home spill of 
mercurv from the repair ol a manometer 
and barometer —  have been reported in 
voting children.4™*

Occupational exposure to mercury

Mercury vapor levels In dental offices
Exposure to mercurv and mercurv vapor 
has been recognized .is a potential health 
hazard to dental personnel for manv 
vears. Exposure can occur either through 
direct skin contact with mercurv or 
mercurv-containing compounds, or 
through die inhalation ol mercurv vapor. 
Inhalation ol mercurv vapor is the pri- 
marv rmitv ol exposure: approximate!' 
8 l)‘F ill inhaled mercurv is absorbed 
through the lungs.4' At 25 C. the equilib­
rium vapor concentration mercurv is 
calculated to he 2D iiig/iirV' • The vapor 
pressure of mercurv increases rapitllv with

increases in temperature. The threshold 
limit value iTLV) lor mercury vapor rec­
ommended bv the National Institute for 
Occupational Safety and Health (NIOSH) 
is 50 /ag/nr*. based on a time-weighted av­
erage during an .3-hour day.4'4,47 The TLV 
is coir.wleied to he the concentration of 
mercury vapor to which nearlv all workers 
mav he repeaiedlv exposed without ad­
verse effects.4'

Many recent surveys44- 44-34 have been 
undertaken to determine the cause and 
extent of mercury vapor contamination in 
dental oftices. Comparisons between sur­
veys are dif ficult because of the variety of 
sites tested and sampling techniques used. 
A recent study o f 52.3 dental offices in

North Carolina —  in which ambient air 
mercurv vapor concentrations were re­
corded in 1.064 rooms —  found that 108 
rooms ( 10 .2 ft) had mercurv vapor con­
centrations greater than 50 /ag/nv1. and 44 
rooms (4.1 ft) had levels reported as equal 
to 50 Mg/ni3.4* Canadian studies in Man­
itoba49 and the Atlantic regions4' found 
mercury vapor concentrations in the am­
bient air above the TLV in 11.4ft and 
3.2ft ol offices respectively. However, in 
the latter study some areas, such as the 
area used for trituration. 15.7ft had mer­
curv vapor concentrations equal to or ex­
ceeding 50 /tg/m*. Similar studies in 
Texas47 and New York*1’ found that 10ft 
and approximately 6ft. respectively, had 
ambient air mercurv vapor levels exceed­
ing the TLV. whereas an Iowa study3* 
noted that 16*7 ol the offices surveyed had 
mercurv vapor measurements above the 
TLV in one or more locations. In general, 
recent studies support earlier reports, 
concluding that at least 10*7 of dental ol- 
lices have mercurv vapor concentrations 
higher then the 50 Mghn3 level recom­
mended by NIOSH.43

Sources of mercury exposure
Sources of mercurv contamination in the 
dental environment include mercurv 
spills, expression ol excess mercurv I mm 
amalgam, leakage from dispensers, im­
proper storage <>l scrap amalgam, leakage 
I mm amalgam capsules during tritura­
tion. mercurv vaporization from contam­

inated instruments placed in sterilizers, 
grinding of amalgam during removal of 
resto-auons. and amalgam condensation 
with ultrasonic condensers.

Mercurv spills and the suhsequent ac­
cumulation ol mercurv in carpeting or 
cracks in the flooring material are a major 
source of mercurv contamination. Studies 
have found little or no difference in am­
bient air concentrations ol mercurv v npor 
between offices with carpeting Jtid those 
with hard floor coverings.44'4" 3'1 Each 
kind ol flooring poses unique problems 
with regard to spilled mercury. Mercurv 
spilled on hard surfaces tends to be dis­
persed more widelv and divided into 
smaller droplets, whereas mercurv spilled 
on carpets is contained to a smaller area. 
Cleanup ol mercurv on seamless vinvl or 
linoleum floors is relative!' easv to ac­
complish. but complete decontamination 
of carpets is dil ficuit except for removal ot 
the carpet.4'--4’1-4’'

Much attention has been focused oil 
mercurv vapor leakage from disposable 
and reusable amalgam capsules.33"17 Both 
types of capsules are possible sources of 
mercurv vapor during trituration with 
neither having a proved superiority. 
However, researchers have concluded 
that disposable capsules are preferable be­
cause their usage greatlv reduces the risk 
of accidental mercurv spills.33 Contami­
nated capsules of either tvpe should he 
reassembled after use. if possible, and 
stored or disposed ot properly in an air­
tight container or plastic bag to prevent 
mercury vaporization.34

Other possiblv contaminated dental of­
fice equipment and furnishings of con­
cern as indirect sources of mercurv in­
clude contaminated amalgamators, 
sterilizers, cabinets and countertops, cus­
pidors. drains, filters in beating or cooling 
systems, waste containers, capsule storage 
areas, and drapes.44 :IN,4U

Mercury hygiene procedures
The potential hazards ol mercurv expo­
sure in the dental environment are pre­
ventable bv using proper mercurv Ingiene 
practices. Recognizing the importance of 
mercury Ingiene. the ADA Council on 
Dental Materials. Instruments, and 
Equipment has periodically published 
recommendations in denial mercurv 
Ingiene.4" In addition, several authors 
have inveMigaied the ellectivcnessof vari­
ous In giene procedures and commercial!' 
available products lor prevention and de­
contamination.

Ellcithe techniques for cleanup of am

j he potential hazards of mercury exposure in the dental environment are preventable by using proper mercury hygiene practices.
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'•pilled mercurv include using a wash- 
bottle trap connected to Miction systems 
lor removing visible droplets ol mercun. 
Other devices lor recovering mercurv in- 
i lode handheld pumps, aspirator bulbs, or 
plastic svringes. Sponges are generallv 
hi m il less el lee live  lo r m ercury 
cleanup.41'14 Adhesive tape, tin toil, or a 
Iresli mix ol dental amalgam can remove 
droplets ol mercurv and have been 
suggested.4'*-43 Powdered sulfur and other 
chemical products that react with the sur­
face of mercurv droplets will suppress va­
porization onlv when the mercurv is un­
disturbed. Reagents that combine with 
mercurv mav facilitate cleanup. Commer- 
ciallv available spill cfzanup kits that con­
tain a combination ol these devices and 
materials have proved useful.4'’-41-44 

A "no-touch" technique should be used 
for handling amalgam.4*1 Using precapsu- 
lated allovs eliminates main potential 
sources ot mercurv vapor and minimizes 
the possibilitv ot accidental spillage. Of­
fices using precapMilated allow have lower 
mercurv vapor levels. Express­
ing excess mercurv from amalgam should 
be avoided.4"-411 Amalgamator arms and 
capsules should be covered during tritura­
tion.44-4"-:,rt

Researchers recommend that scrap 
amalgam be stored in sealed containers 
under sulfur-containing solutions such as 
used X-rav fixer solution, or a commercial 
mercurv vapor suppressor which has been 
proved effective.4*-44,44 Mercurv and 
amalgam should lie stored nwav Irom heat 
sources. Contaminated instruments 
should be thoroughly cleaned before ster­
ilization.4* Disposable items contaminated 
with mercurv should be discarded in 
properlv sealed containers.-'4 

During removal ol amalgam restora­
tions. the use of a water spray and high- 
volumc evacuation greatly reduces mer­
curv vapor levels.4T-4* Good ventilation 
with rapid fresh air exchanges and an out­
side exhaust is extremelv important to 
prevent inhalation of mercury vapor in 
high concentration hv dental personnel.4* 
Although not a substitute for good mer­
curv Ingiene. air filters with chemical ab- 
surbants i usually iodized charcoal) can re­
duce mercurv vapor levels.44-4* ■'"

Investigators have tested several dev ices 
for monitoring mercurv vapor and con­
cluded that Mime of these devices mav be 
valuable adjuncts lor assessing the effec­
tiveness o f mercury hvgiene proce­
dures.4*-44 Biologic monitoring through 
periodic urine analvsis lor mercurv is a 
recommended method for assessing die 
exposure ol dental office personnel.4*

Also, these periodic checkups are excel­
lent lor indirect evaluation of the effec­
tiveness ol tlie mercurv hvgiene in an of­
fice.

Mercury exposure from amalgam

Mercury vapor from amalgam
Measurable amounts of mercurv vapor 
have been reported in the expired air of 
patients with or without amalgam restora­
tions.'1"'* In persons with amalgam resto­
rations, increases in the amount ot mer­
cury vapor were observed after chew­
ing'1'-’  and brushing: the degree to which 
•his vapor is inhaled is not known.'* Neg­
ligible changes were observed in subjects 
without amalgams. The lev els of mercun 
vapor reported in different studies varied 
greatlv. as did the me.hods of measure­
ment. The chewing before measurement 
also varied and ranged f rom 3 minutes at 
121) cycles/min to 10 minutes without a 
defined frequency, interpretation and ex­
trapolation of the data are also not uni­
form. making comparisons between 
studies dif ficult.

In a studs reported in 1979.’ 1 seven pa­
tients were instructed to exhale ten times 
into a collector tube tilled w ith silver wool. 
The silver wool was then heated to release 
mercurv- vapor, which was measured by 
ultraviolet absorption. After chewing, the 
amount of mercurv collected ranged trom 
64 to 244 ng per ten exhalations.

In a studv ol eight subjects without 
amalgams (amalgamless groupi. and 40 
subjects with amalgams, the mercurv con­
centrations of expired air samples were 
measured bv collecting 2.7 Lot expired air 
in a plastic bag and passing it through a 
gold foil mercury vapor analyzer. The 
mean average mercurv concentrations be­
fore chewing were 0.26 /xg/nv1 for the 
amalgamless group and 0.88 Mgmi3 for the 
amalgam group. After vigorous chewing 
for 10 minutes, the mean mercurv concen­
trations were 0.13 jzg/nv1 tor the amalgam­
less group and 13.74 Mg/m3 for the amal­
gam group. '4 A similar approach was used 
in another studv of 15 subjects without 
amalgams, and 54 subjects with amalgams. 
Before chewing, the mean mercurv con­
centrations were 0.05 /xg/m3 lor the amal­
gamless group and 0.29 Mg/m3 lor the 
amalgam group. Alter chewing, the mer­
curv levels were 0.05 Mgon3 for the amal­
gamless subjects and 1.35 Mgd'i1 lor the 
amalgam group. '3

As expired air is a mixture of ai. m m 
the mouth and the entire respirators tract, 
a later studv Hushed air through the

mouth lor 15 seconds in an aitempi to 
measure mercurv concentrations m the 
mouth onlv. The mie ol air tliwli w.i> iex­
ported to have little influence on the 
amount ol mercurv vapor measured. A 
15-second air llusli was analv/ed with a 
gold loll mercurv vapor analv/er in a 
group ol 14 amalgamless subjects, and 17 
subjects with amalgams. Belore chewing, 
the mercurv levelswere 1.13ng ISsector 
the amalgamless group and 2.24 ng 15 >ec 
lor the amalgam group. Alter chewing. 
ih“ mercurv levels were 1.06 ng' 15 sec lor 
amalg.iiHess subjects and 18.97 ng 15 mjc 
lor the amalgam subjects. '4

In another studv" usingagold toil mer­
curv vapor analv/ei. the collection tube 
was moved rapidlv and conimuou-l' 
around the open mouth lor 10 or 20 sec­
onds at a How rate ol 0.75 Lmui. Before 
chewing, the mean mercurv concent ra­
tions were 0.54 Mg m3 lor theainalgamle*' 
group and 4.91 Mg-m1 tor the amalgam 
gioup. Alter chewing, the mercurv con­
centrations were 0.72 Mgm3 for amalgam- 
less subjects and 29.10 Mg/m3 for subjects 
with amalgams. The mercurv level de­
creased as a function of time after cessa­
tion of chewing. From the results, at­
tempts were made to estimate the dailv 
dose of mercurv according a sub-' ct'v 
number o f occlusal amalgam surl ,ce>. 
The estimated dailv dose lor all subjects 
(one to I6 occIu.miI surfaces) was 19.85 Mg- 
For the subgroups ol subjects with less 
(hail lour, or greater than 12 occlusal sur­
faces, the estimates were 8.10 Mg and 
29.24 Mg. respectively. An attempt to esti­
mate the bodv burden ol mercurv using a 
computer model was reported in 19S6.’ 7 
The investigation*- ’ iicluded that the 
compute'- M'nulr remains to be con­
firmer' lerimental data.

The ei ’-' t < .shing on the level of 
mercurv in expired air has also been as­
sessed. Measurements were made bv col­
lecting breath samples exhaled from the 
mouth at approximately 22 L/min into a 
tube tilled with gold trimmings. The mer­
curv was then measured using a photo- 
acoustic mercurv detector.’ * A mean value 
of 8.2 ng/L w as found after brushing com­
pared to 3.1 ng'L belore brushing for 172 
subjects with amalgam restorations. The 
mean mercurv level in the expired air of 
live.subjects without amalgam restorations 
was 0.06 ng'L. These results are shown in 
Table I.

The validity ot measuring mercurv 
vapor concentrations in a small volume 
sample and extrapolating the results to 
much larger volumes is questionable. The 
amount of mercurv vapor available toi re-
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Tablfl 1 ■ Summary of report* of mercury vapor released from dental amalgam 
restorations.

Mercurv var-or levels

Investigator
Chewing 

or brushing
Without
amalgam Amalgam Units

Abraham and others (1984) Before 1.13 2 24 ng 15 sec
Alter 1.06 18.97

Svare and others (1981) Before 0.26 0.S8 Mg m ’
After 0.15 13.74

Vimy and Lorscheider 11985) Before 0.54 4.91 M S 'm 1
After 0.72 2910

Patterson and others (1985) Before 0.06 5.1 ng L
After 8.2

On and others (1984) Before 0.05 0.29 Mg m ’
After 0.05 1.35

lease from a liniie source —  such n» 'lie 
surface of an amalgam restoration —  may 
limit tlie concentration which can he 
leached in a volume as large as the total 
volume of air inhaled bv an individual 
ov er a number ot \ ears. Furthermore, the 
assumption that these extrapolated values 
arc comparable to situations in the indus­
trial work environment involving consis­
tent exposure to elevated mercurv vapor 
concentrations is also questionable.

It has been shown that small but mea­
surable elevations exist (lasting about 10 
minutes) in the level of mercurv in the 
expired air of patients as the result of 
amalgam removal.** This kind of expo­
sure to mercurv can be reduced with the 
use of certain techniques, such as wet cut­
ting. high vacuum evacuation, and a rub­
ber dam. An in vitro simulation of amal­
gam removal demonstrated that with the 
use of water sprav. exposure to mercun' 
vapor and particulate amalgam seems neg­
ligible. In a studv simulating operators 
procedures, the measured mercurv vapor 
in the breathing zone and in the exhaled 
air of dentists removing amalgams was 
similarlv reduced when water spray and 
vacuum evacuation were used.4"

Corrosion of amalgam
The reaction of amalgam with chemical 
species in the surrounding liquid pro­
duces soluble and insoluble corrosion 
products. Simulations of mercurv dissolu­
tion from amalgams have been reported 
for in vitro studies'9'’4- using distilled wa- 
ter, isotonic saline solution, and saliva as 
liquid media. The mercury dissolution 
from dental amalgam into mixed saliva in 
v itro was reported to have a mean value of 
0.853 r  0.423 ppm. '9 One studvM showed 
that the cumulative dissolution of mercurv 
after 6 months ranged from 0.001 to 0.003 
Mg'mL in water, and 0.003 to 0.088 Mg/mL 
in 0.5ft sodium chloride. The dissolution 
of mercury from three tvpes of amalgam 
after 7 davs in 0.9ft sodium chloride solu­
tion ranged from 0.50 to 2.21 ug.cm3.’42 

The effects of organic acids, chlorides, 
sulfites, and ammonia on the corrosion 
anddis .ilutionof amalgam have also been 
reported. After immersion in chemical so­
lutions for b months, the amounts ot mer­
curv dissolved from amalgam samples 
were 0.05 to 0.1)9 MgniL lor acetic acid. 
0.01 to 0.10 Mgon I. l or tormicacid. 1.30 to 
2.64 Mg' ml- lor lactic acid, and 0.02 to 0.04 
Mg'niL lor siicciti'iic acid.'44 The corre­
sponding values lor sodium chloride, 
sodium sulfide, and aninioma solutions 
v\eie 0.04 to 0.17 Mg oil.. 0.23 to 21.19

Mg mL, and 6.24 to 7.39 M.g'mL. respec­
tively."*

The in vitro test results of mercurv dis­
solution from amalgam in simulated oral 
environments have been reviewed."" For 
the first 24 hours, mercurv dissolution in 
most cases ranged from 0.5 to 5 Mg'vm-. 
with one study reporting higher va!ues."r 
The dissolution rates decreased sharplv 
with time."* "44 Long-term dissolution rates 
af ter 10 or more days ranged f rom 0.0 ! to 
0.5 Mg/cm- per dav. It was concluded that 
over the Ion-* term, dissolution of mercurv 
from amalga.n into saliva is insufficient to 
cause concern.""

The in vitro corrosion rate of dental 
amalgam was increased if the amalgam 
surface was subjected to abrasion.7" The 
observed increase was attributed to die 
disruption of the protective passive sur­
face laver. and repassivation is relatively 
slow. The release of mercury Irom an 
amalgam during cyclic loading to simulate 
chewing and under tatic conditions has 
also been studied in vitro.71 Amalgam par­
ticles accounted for most of the mercury 
loss of about 10 Mg -'em* during a cvclic 
loading of 20-minute duration. The 
amount of ionic mercurv released was es­
timated to be 3 Mg cm ’ or about 18 Mg daily 
for a person with 20 amalgam surfaces, 
which is less than hall ol the provisional 
tolerable intake (43 Mg'dav or 3u<) Mg' 
week) established hv WHO.1"

The elemental contents of a (i-vear-old 
copper admix amalgam testoraiion. alter 
6 sears ot clinical service, have been com­
pared with the calculated values based on 
phase composition.7- The percent ol mel ­
on v in thegamui.i one ph.ise ol theieslo-

ration was 72.8 r  2.3 compared with a 
calculated value of 73.6. The niitro*truc- 
ttires ot amalgams corroded in vitro,mil in 
vivo were also compared, and it was con­
cluded that the changes in niicrnsrruciure 
were similar. The micrnstrticture changes 
appear '<> lie consistent w itli the amount i *1 
corrosion products released into saline so­
lutions in vitro.

The corrosion ol an amalgam mav he 
affected when the amalgam is in contact 
with a dissimilar metal forming a galvanic 
cell. The release ol mercurv from amal­
gam was studied in vitro with amalgam in 
contact with gold.7:4 gold and base-metal 
casting allots.74 and amalgams ol different 
composition.7* The total amount ol mer­
curv released into solution ranged from 62 
to 1.650 Mg'cm- after a 35-week period. 
When amalgam was in contact with gold, 
the amount of mercurv released was 
greater in the early periods of the <tudv. 
but the values for amalgams with or with­
out contact with gold were similar tor 
longer periods. When different amalgams 
were in contact, he accumulated mercun 
released during the 35 w eeks ranged I t orn 
122 to 176 Mg- The differences in values 
were dependent on the sample configura­
tions as well as the tvpes ol amalgam.

Pa.ilculate exposure from amalgam
Amalgam particles embedded in oral tis­
sues mav manifest clinicallv as pigmented 
macules that are referred to as "amalgam 
tattoos." File localized tissue reactions to 
implanted amalgam have been re­
viewed. 7"':r Amalgam pat tides are pres­
ent in the tissue in two forms: verv tine.
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discrete, round, black, or dark brown 
granules ol 1.0 jcm or less in sue. or as 
irregular.dark, solid fragments'll various 
larger sizes. The embedded panicles usu- 
allv elicit 110 reaction, although in some 
cases .1 mild to moderate chronic inthm- 
matorv response occurs. This response 
mav result m the formation ol a loreign- 
bodv granuloma with macrophages and 
multinucleated giant cells.

The pigmented areas mav possible in­
crease in size and intensity ol color From 
the continuous disintegration ol the amal­
gam particles and migration ol the break­
down products. In addition to the lo­
calized tissue reactions, the release, distri­
bution. and excretion ot mercurv Irom 
implanted amalgam have been studied in 
guinea pigs/ '-' 1 It has been observed that 
larger amalgam particles become enclosed 
in tibrous tissue and that there is limited 
breakdown and corrosion on the particle 
surfaces. Finelv powdered amalgam is 
phagocvtized bv macrophages and giant 
cells. Further investigation disclosed disso­
lution and redistribution ol mercurv trom 
the gamma one and gamma two phases ot 
amalgam into boclv tissues. Elevated mer­
cury concentrations were detected in sev­
eral tissues— including blood, kidnev. and 
liver— with the highest concentration in 
the renal cortex. Micronnalysis and im­
plantation ot individual constituent 
phases ol dental amalgam have demon­
strated that mercurv and tin are com- 
pletelv removed Irom experimental amal­
gam tattoos. Tattoos always result Irom 
the persistence ot minute particles ot silver 
and sullur associated with basal lamina 
and connective tissue/“

The ingestion ol amalgam particles and 
subsequent dissolution in the gastrointes­
tinal environment have been studied in 
rats. Particles o f 7-dav-old amalgam were 
administered gastrointestinal!}-, and the 
animal tissues were analyzed 20 hours la­
ter. The highest levels of mercury were 
found in the kidneys (about 0.91 to 0 .1 
Mg;g wet tissue) and in blood (about 6.005 
to 6 .1 pg/g). The values varied among the 
various kinds ot amalgam studied,'-

Absorption, biotransformation, 
distribution, and elimination of mercury

The metabolism of mercurv is dependent 
on the chemical lormol mercurv and the 
route n* exposure. Onlv those lonns ol 
mercurv encountered bv denial personnel 
or dental patients w ill be considered ill ibis 
report.

Metal ions including the mercuric ion 
iH g " )  mav Ik* released Irom amalgam

rertoraiions because ol corrosion. The 
quantities ol such ions released are ev­
il emelv minute. Exposure to the H g "  ion 
in the form of mercuric salts results in 
gastrointestinal absorption ol 10^  or less 
ol the ingested mercuric ions.1411 For 
these reasons, it is tmlikelv that exposure 
to ionic mercurv has anv significant role in 
exposure of dental patients to mercurv. 
One possible exception is that mercuric 
ions, as well as other forms ol mercurv, 
mav act as allergens leading to allergic 
reactions.

There is no direct exposure of person­
nel or of patients to organic mercury in

dentistrv. On the basis of in vitro studies, 
some investigators have speculated that 
mercurv released from amalgam in par­
ticulate or io lie form mav undergo biolog­
ical meihvlation by bacteria present in 
either the mouth or the intestine."-1 A re­
cent in vitro study' 4 has shown that 
methylmercurv can be formed bv com­
mon oral streptococci in a nutrient broth 
containing mercurv Irom pulverized 
amalgam. However. the studv inves­
tigators caution against extrapolation of 
these results to m vivo situations without 
further investigation.

A study that compared one group of 
dentists who are occupationallv exposed to 
inorganic mercury with another control 
group not occupationallv exposed to inor­
ganic mercury found that tl.e dentists' 
blood levels of inorganic mercurv were 
significantly higher. However, no signifi­
cant difference existed in the blood con­
centrations of organic mercurv between 
the two groups.'5 These findings suggest 
that in vivo biotransfm mation of inor­
ganic mercurv to methvlmercurv probablv 
does not occur to anv significant degree.

There is ev idence-5 that elemental mer­
curv can penetrate the skin, but quantita­
tive data are lacking. Ingested elemental 
mercurv is verv poorlv absorbed from the 
gastrointestinal tract and not considered 
p.miciilaiiv toxic.14 ’ 1 In contrast, elemen­
tal mercurv vapor readilv crosses cell 
membranes because of its high dillusibil- 
itv and lipid sulubililv.,5J5 About 73‘ r to 
Si)rt of inhaled mercurv vapor is absorbed

across alveolar membranes into the blood­
stream. '1 Mercurv vapor dissolved in the 
blood is transported to other tissues and 
absorbed bv those tissues, including the 
biam.13-*5 However, mercurv vapor has a 
limited lifetime in the bodv as it is rapidlv 
oxidized to divalent mercuric ion (Hg:—  
Hg*1) bv the action ot catnlase in ervthrti- 
cvtes and in cells ol other tissues.

The mercuric ion does not easilv cross 
cell membranes, either From blood to tis- 
supnr Irom tissue to blood/5 Reduction of 
H g " also occurs, but the extent of this 
reaction is unclear. The mercuric ion is 
believed to be largeh bound to sullhydrvl

groups on proteins and has limited mobil- 
itv in the body.15

The accumulation of mercury. ■ iter ex­
posure to mercurv vapor, is dependent on 
the dose, frequency, and duration of ex­
posure. as well as a number of metabolic 
factors related to the exposed indiv idual. ' 1 
The retention time of mercurv in organs 
varies considerablv. with biologic half- 
times ranging from  a few clays to 
months.15 -5 The organs with the longest 
retention ti.nes are the brain, kidnevs. and 
testicles. 15 The kidnev s are the main organ 
of accumulation.’ 41 In cases of chronic low- 
level exposure, the critical organ is the 
brain/1

The elimination of mercurv from the 
bodv occurs primarily bv the excretion of 
H g" via the urine and leces.14--5 Exhala­
tion of mercurv vapor lias been demon­
strated in hitmans after inhalation expo­
sure but is thought to account for onlv a 
small portion (7*7) ol total mercurv elimi­
nation.15 ,1 Perspiration mav also have a 
role in the excretion of mercurv under 
certain conditions. '8 Overall, based on the 
limited data available, it is believed that the 
majority ot inorganic mercurv accumu­
lated in the bodv has a biologic halt-lile ot 
about 50 to 60 clavs. '5 -’5 ' 8

All forms ol mercurv cross (he placenta 
to varying degrees. The results ol animal 
experiments indicate that elemental and 
organic mercun cross the placenta to a 
greater extent than inorganic mercurv , 'r 
Several studies*' have reported that the 
mean total mercurv concentration ol leial

J he accumulation of mercury, after exposure to mercury vapor, is dependent on the dose, frequency, and duration of exposure, as well as metabolic factors related to the individual.
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Table 2 i  Mercury concentrations associated with time-welghted-average air con­
centrations of mercury that cause the earliest effects In the most sensitive adults with 
long-term exposure to mercury vapor.*

Blood Urine Air
<>ig 100 mg) (<ig.L) (Pg m’) Earliest effecu
3.5 150 50 Nonspecific symptoms
7-14 300-600 100-200 Tremor

"Adapted from Coyer. !9S6."

cord blood is 139c to 249c higher than in 
maternal blood. O f these studies, one that 
analvzed organic and inorganic mercun 
in fetal cord blood and maternal blood 
indicated that higher methvlmercun con­
centrations in fetal cord blood are primar­
ily responsible for the difference. The 
mean values of total mercury in fetal cord 
blood and maternal biood. respectively, 
range from 1.2 parts per billion I ppbi and
1.0 ppb (from a studv in rural lowai to
20.0 ppb and 16..3 ppb (from a studv in 
Japan).’9 Based on these findings, re­
searchers have suggested that diet is an 
important factor in explaining the varia­
bility of the mercurv concentrations re­
ported."9 The relationship of occupational 
exposure to mercurv in dentistry and 
pregnancv outcome was examined in a 
studv of 30.272 female dental assistants 
and the wives of 29.514 dentists. The sub­
jects were divided into low exposure and 
high exposure groups based upon the 
number of amalgam procedures ihev or 
their spouses performed. The studv 
found that there was no difference in the 
rate o! spontaneous abortions or congeni­
tal abnormalities between the low- 
exposure group and the high-exposure 
group in either the dental assistants or Die 
wives of dentists.90

Biologic monitoring for mercury exposure

Methods and relationship to exposure
Biologic monitoring of mercurv concen­
trations in blood, urine, and hair has failed 
to produce an exact relationship between 
these parameters, organ concentrations, 
and toxicitv."1 It is necessary to exercise 
caution when reviewing reports ot the 
concentration ot mercurv in biologic sam­
ples since methodologies van and some 
past studies have lacked adequate con­
trols. On a group basis, a linear correlation 
seems to exist between average time- 
weighted atmospheric air concentrations 
ol mercurv vapor and average urmarv 
mercurv concentrations.,f! Because ol

high individual variations and dailv lluc- 
tuaiions. serial monitoring is recom­
mended to increase the reliability o. blood 
and urmarv concentrations as a measure 
o f exposure tor individuals."1'*" Blood 
levels retlect very recent exposure since 
mercury in blood has a short hall-life, es­
timated to be about 3 davs. Lrinarv 
monitoring is recommended for assessing 
long-term steady-state exposure."" A cor­
relation has been shown between levels of 
mercurv in urine and blood; however, this 
correlation cannot be assumed to be linear 
over a wide range of concentrations, and 
an exact quotient between mercurv con­
centration in urine and blood cannot be 
given.13

The range of concentrations of mercury 
in urine and blood in the general popula­
tion (not excessively or occupationallv ex­
posed to mercu ry) is 0 to 20 Mg' L91,9- and 0 
to 1.0 ptg/100 mL."1*91 respectively. On a 
group basis, blood and urmarv mercurv 
concentrations of 3.5 Mg/100 mL and 150 
/xg/L. respectively, are associated with an 
average air mercurv level of 0.05 mg/m1 A1 
These concentrations. 3.5 Mg Hg/100 
mL ’ 1 for blood and 150 Mg'L’ r for urine, 
also are estimated to be the minimal con­
centrations associated with clinical effects 
(Table 2). However, group occupational 
exposure data have indicated that detect­
able health effects— measured as an in­
crease in tremor frequency ol the forearm 
when loaded with a 15-lb weight —  mav 
rise significantly when urinarv mercury 
concentrations exceed 50 Mg'L. 15 As 
stated, because of the number of variables 
affecting toxicitv. clinical sv mpioms or de­
gree of etleci cannot be predicted pre­
cisely bv biologic monitoring. However, 
lyecause urine samples rellect exposure 
(which in turn leads to (he accumulation ol 
mercurv in the CNS. and as a conse­
quence. adverse health ellectsi. these pa­
rameters do provide iiselul information 
lo r the prevention ol toxicitv. ' 3 The 
monitoring ol urinarv mercurv i% the cur­
rent method lor evaluating exposure on a 
group basis in industry.

Analvsis ol -<eqiienii.il segment* "I 
human bead ban has been advocate ! !"i 
the determination ol longitudinal expo­
sure to methvlmercurv. Hair rclleits rhe 
blood concentrations ol metliv linervurv a*, 
the tune ol Formation."'4,94'"'' Because ot 
the differences in metabolism ot the dil- 
leient chemical lortns ol mercurv. long­
term exposure to methvlmercurv can lie 
assessed bv analvsis ot hair, although 
long-term exposure to mercurv vapor is 
better assessed bv urine analysis.*" Hair 
analvsis for mercurv vapor exposure is inx 
considered valid because mercury vapor 
mav directlv contaminate the hair anil not 
reflect mercurv metabolized into the hair. 
In addition, other exogenous sources <>l 
mercurv such as bands, gloves, equip­
ment. and some hair treatments contain­
ing mercurv nutv also directlv contaminate 
the hair.

The legitimate use of hair analvsis lw 
qualified researchers should not be con­
fused with the misuse ot hair analysis io 
assess nutritional status or diagnose toxi- 
citv to various trace elements. This misuse 
and misinterpretation of hair analyses has 
been the subject of several recent arti­
cles.97'"" A recent studv.*" in which hair 
samples from two healths teenagers were 
submitted to 13 commercial laboratories 
performing hair analvsis. lound that the 
reported levels ol trace elements varied 
considerably between identical samples 
sent (odie same laborato. v and Irom labo­
ratory to laboratory. In the words ot the 
studv investigator: " . . .  most reports con­
tained computerized interpretation' that 
were voluminous, bizarre, and potentially 
frightening to patients."97 Other re­
searchers9' have noted that such reports 
often suggest "nutritional imbalances" 
and "toxic levels" ol certain elements ancl 
then proceed to marker dietary supple­
ments. vitamins, and chelating agents to 
consumers.9"

Monitoring to assess occupational 
mercury exposure
Monitoring ol air for mercurv vapor levels 
in dental ol tices is important lor maintain­
ing a sale working environment, but be­
cause exposure and absorption are al­
iened bv a number ol individual specific 
variables, the absorbed mercurv level can 
Ik * determined onlv bv biological monitor­
ing ol Iwidv 11 ciids .tiitl tissues/' Several 
recent studies have reported (be inert urv 
coiHeiKiaiioiis ul urine/91"1 blood. *'"*• 
i<i.i.mi i(|U| )i;|j|- samples1''-9' ’"4 collected 
Irom dental personnel. In a 9-ve.tr siudv 
during \\!iic 11 mine specimens ueie cot-
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levied Irom 4.272 tleim-t-. it ua» tmmd 
lh.it I9(r ol ilie clctni>i> Ii.kI urinary mer- 
vui\ voiivenirations greater ih.in 20Mg L. 
w liu li i' considered die upper limit ol die 
normal range. The mean urinarv mercun 
concentration wa> 14.2 Mg L wiili a range 
ol (Mo 351) Mg L. Among the tailors-ignit- 
ivamlv related to urinarv mercurv concen­
trations were die tvpe ot practice, hours 
practiced per week, iv pe ol amalgam cap­
sules used, and die number ol amalgams 
placed per week.1"-’

In a siudv ol 203 dentists, the mean 
whole blood concentration ol mercurv was 
lound to lie O.iil Mg' 100 ml.as opposed to 
0.40 fjL\r‘ loo mL for a group of 24 control 
subjects not occupationallv exposed to 
mercun." In another studv ot 23 dentists, 
who bad been in active practice lor at least 
2(1 \ears. a serum mercurv concentration 
ol l.l3Mg loOinl.was lound compared to 
.i serum concentration ol 0.72 Mg I do mL 
in a group ol control subjects.91 In a Ko­
rean studv ol 35 dentists, die mean blood 
mercun concentration was reported tube 
21.62 Mg'ldO m l..1"1 The Korean studv 
did not measure blood concentrations in a 
control group, but cited another Korean 
siudv that lound a mean blood concentra­
tion ol 23.3 Mg' ido ml. in a group ol per­
sons not occupationallv exposed to mer­
curv. These data tiggest that other 
sources ol mercurv. such as dietarv 
sources, mav have n much greater ellect 
on blood mercurv concentration than oc­
cupational exposure.

Although recognizing the limitations ol 
hair analvsis. several studies have reported 
the hair mercurv values Irom dental per­
sonnel. and one such studv is noted here to 
indicate the magnitude ol the levels re­
ported. in.i British siudv",ol 150dentists. 
43 dental surgery assistants, and 26 con­
trol subjects, the range of hair mercurv 
levels was 0.5 to 64 ppm lor the dental 
personnel and 0.33 to 2.7 ppm in the con­
trol subjects. Fourteen percent ol the den­
tal personnel had hair mercury levels 
greater than 10 ppm. It was also reported 
that one dentist w ith a hair mercurv con­
centration ol 40 ppm had been lotted to 
give tip bis dental practice because ot the 
gradual development ol at.ixia and a cere­
bellar speeih delect. The investigators 
noted ill,ii those dentists with the highest 
hair mercurv le'els expressed the least 
t mern hi obtaining the results ol the 
au.ilvsiv Similarly. Canadian reseauhers, 
w bo sin vevetl ineicurv vapor levels, noted 
(li.ii onlv |n‘ ( ol the denial personnel bad 
I wen tested lor inert in v levels in the Ixxh 
and suggested ili.ii Umber emphasis he 
plated on dn> Mihjcii ill the education ol

dentists, hvgienists. and assistants/ 4 
In addition to monitoring ol IhkIv fluids 

and hair, an attempt has been made in 
measure the mercurv content ol tissues ot 
dentists in -mi using an X-rav iluorescente 
technique. Evaluation ot the technique in 
vitro with samples irradiated lor 20 min­
utes produced results that compared well 
with a chemical assav: however, the in situ 
tissue measurements were made with an 
X-rav exposure time ot onlv 1 minute. 
Furthermore, the technique is limited to 
measuring mercurv in the superficial 
lav ers ot tissues onlv. The mercurv con­
tent ol the superficial luvers ol the head 
and wrist was determined in situ for 296 
dentists using this technique. Ol the 296 
subjects studied. 64 had detectable mer­
curv levels (defined as greater than 20 
MU g) in die superficial tissues ol the head 
and 32 subjects bad detectable lev els in the 
wrist.1"' To equate these measurements 
with mercurv bodv burden would appear 
unwarranted as the researchers note that 
die mercurv content of tissues such as the 
kichiev and liver could not be measured 
with this technique because ol the thick­
ness of the overlying tissue. The implica­
tion that "head" mercurv levels are indica­
tive ol brain mercurv concentrations has 
not been proved. In a lolltm-up of tl. 
stuclv. 23 dentists whose mercurv levels 
ranked within the top 20<7 of the stuclv 
population, and 22  control dentists whose 
lev els were designated undetectable, were 
assessed bv neuropliv siological and 
ne u ropsv c lio ln g ica I tests. Poly ­
neuropathies. delined as reduced motor 
or sensorv conduction velocities or re­
sponse amplitudes in two or more nerves, 
were found in seven demists, all in the 
elevated mercurv group. The elevated 
mercurv group was also reported to have 
more visuographic alterations as detected 
b\ the neuropsy chological tests and higher 
distress levels measured from self reports 
ol symptoms on a checklist.1"*

A necropsy report of seven cases—  
three of whom were dentists and Four con­
trol subjects with no known occupational 
exposure to mercurv— measured the mer­
curv content of iis%ues from the occipital 
cortex and pituitary glands. Tlieoccipii.il 
cortex lewis ranged Irom 5 to 14 ng gwet 
weight lor the dentists and I mm 3 to 21 
ng’gwet weight lorihecnntmlsubjects, In 
contrast, the pituitary gland levels lor the 
dentists ranged Irom 133 to 349 ng g wet 
weight, whereas these levels lor the con- 
in»ls ranged Irom 3 to 97 ng'g wet weight. 
I’ lie voiurol subject with the highest 
puuit.irv gland level had several amalgam 
resioialums removed during the l.i*i vear

ol life. The results ol this control subject 
and those Irom the three dentists suggest 
that inhalation ol mercurv vapor mav lead 
to high mercurv concentrations in the 
pituitary glanci.",r

Monitoring to assess mercury 
exposure Irom amalgam
Although numerous reports on the con­
centrations ot mercurv in the urine ol sub­
jects with occupational exposure to mer­
curv exist, similar information on subjects 
without such exposure is limited. One 
s tu d v o f  such nonexposed subjects re­
ported that the mean urine mercurv val­
ues were 1.66 Mg'L for 25 subject- with 
amalgam restorations, and 1.54 Mg L h>r 
19 subjects without amalgam restorations. 
In the same studv. the mean values tor 
subjects with occupational mercurv expo­
sure were 3.99 M.g'L for 43 subjects with 
amalgam restorations, and 2.4 Mg L hit" 13 
subjects without amalgam restorations. 
The concentrations of mercurv in the 
urine of subjects before and after amal­
gam placements have also been re­
ported.8" The concentrations of mercurv 
in urine were observ ed to rise for 24 hour* 
alter amalgam placement, but returned to 
pretreatnient levels after 7 clavs.

In a group of 73 Norwegian schoolchil­
dren. with a mean age of 12 . the mean 
creatinine-adjusted concentration ot mer­
curv in urine was 0.56 nmol Hg mmol 
creatinine. A significant positive correla­
tion iR=.35i was found between the con­
centrations o f mercurv in urine and the 
extent of amalgam restorations as assessed 
on a point scale that took into account the 
number and si/e of restorations in each 
child. However, no correlation was found 
between the extent of amalgam restora­
tions and illness or allergy. The authors 
concluded that the ven small amounts of 
mercurv found did not warrant reev abla­
tion of the use ol amalgam as a dental 
restorative material.1"9

The concentrations of mercurv in blond 
have been compared between subject 
groups with or without amalgam restora­
tions. hi one comparison the mean value 
of mercurv in blood for 47 subjects with 
amalgam restoration- was 0.07 Mg’ 100 ml. 
with a range of 0 to .33 Mg'10 0  mL. 
whereas the mean value lor 14 subject- 
without amalgam restorations was .03 
Mg' 100 ml., w itb a range ol 0 to 0 .1 Mg I Or 
mI.."’*4 Another siudv' 1 showed the mean 
value lor 34 subjects with amalgam resto­
rations was 0.0)5 Mg' 100 ml.w ith a r.ntgeoi 
0.012 to I). IS Mg 100 ml., wliile the mean 
value lor 13 subjects w it limit amalgam w.i-
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Table 3 ■ Mercury concentrations of subjects with and without amalgam resto* 
rations.

Investigator Sample Occupational exposure
Urine levels tjig’ L)

K/oncke and oiheis (1981) 
Kroncke and others (1981)

Amalgam 
1 66 
3.99

Without amalgam 
1.54 
2.4

No
Yea

Blood levels fjjg' 100 mL)

Kxoncke and others (1981)
Abraham and others 11984) 
Ou and others'1984)

Amalgam
0.18
0.21
0.07
0.06

Without amalgam 
0.19 
0.24 
0.03 
0.08

.Vo
Yes
S o
S o

0.0S jug/100 mL with a range ot 0.01b to 
0.3:5 /ajj' 11ll) mL.M Vet another studv1"' 
reported that tor subjects without occupa­
tional contact u ith mercurv. the mean val­
ues tor 23 subjects with amalgam restora­
tions were 0.1 ,x Mg' 100 m L vvhile the mean 
value tor 16 subjects without amalgam res­
torations was 0.19 Mg 100 mL. The mean 
values tor subjects with occupational mer­
curv exposure were 0,21 Mg' 100 mL for 41 
subjects v\ith amalgam restorations and 
0.24 /Ag'ItlO mL for 14 subjects without 
amalgam restorations. The results ot the 
foregoing studies are summarized in 
Table 3.

The concentrations of mercury in saliva 
have been reported in several studies. One 
such studv*" lound geometric mean values 
ol 1.91 ppb tor 141 subjects in central 
Tokvo and 1 .0 1- ppb lor 37 subjects in a 
suburban location. The same study also 
reported that the mean concentrations of 
mercurv in saliva were 2.11 ppb for 133 
subjects with amalgam restorations and 
O.xx ppb lor 03 subjects without amalgam 
restorations. The study estimated that the 
dailv ingestion ol mercurv in saliva would 
he l.oM.gantl would be increased bv 2.1 Mg 
bv the presence of amalgam restorations. 
These estimates correspond to 1/30 of the 
total mercurv intake Irom lood lor a per­
son without amalgam restorations and 113 
ol the intake ol a person with amalgam 
restorations.

In another investigation of the mercurv 
concent rat ion in s.tliva. no significant dil- 
lereiues were demonstrated between sub­
jects with occupational exposure idental 
ollice personnel) and subjects with amal­
gam restorations without occupational 
exposure."1 Other investigators compar­
ing the mercurv ievels in saliva repot ted a

mean level ol 30.X ppb lor subjects with 
four or more amalgam restorations which 
was ib times the mean value ot 1.9 ppb tor 
subjects without amalgam restorations.11" 
A study”  that assessed the etlect ol chew­
ing reported that the mean mercurv levels 
in saliva for subjects with amalgam resto­
rations was 4.9i)Mg L irange O.tiO to 143.0) 
before chewing and 12.95 Mg L trange 
0.30 to 193.Mi after chewing. The corre­
sponding values tor subjects without 
amalgam restorations were 0.30 Mg'L 
(range 0.10 to 2.70) and 0.4 Mg I- 1 range 
0.1 toO.ji. respectivelv. An evaluiion ol 12 
subjects lor various metal ions in saliva 
showed that onlv one had a mercurv con­
centration above the detection limit ol 2.0 
pph. The studv concluded that there is no 
support for the tlteorv that increased oral 
galvanic action inlluences the saliva con­
centration ol mercurv or ions ot other 
elements contained in amalgams.1"

The meicurv content ol . "ve tissue 
from the head and peripheral nerves was 
determined in an autopsv studv ol two 
men whose dental status was recorded. 
The mercurv levels ranged Irom 0.03 to 
130 Mg g drv weight. In the >ame report, 
an experiment was conducted on dogs to 
assess the el lect ol amalgam restorations 
on the mercurv levels ol nerve tissues. The 
mercurv content ol nerve tissues m bnih 
humans and dogs dillcred wjdeb Irom 
one nerve to another with no apparent 
relationship m the number, tv pe. or loca­
tion ol amalgam restorations. " 2 \noiher 
studv" 1 ili.it aitempied u> relate mercurv 
in die central nervous svstem in dental 
amalgam restorations reported that, lor 
15 human subjects, the mean mercurv 
level (wet weightt in the occipital m ittx 
was 12.4 ng g with a range ol 4.x to 2x 7

ng g. The mean level in cerebellar coi lex 
was 1 1.2 ng g with ,i range ol 3.0 to 33.x 
ng g: and the mean level in the semilun.tr 
ganglion was 5.0 ng g w uh a rangenl 1.5 in
I4.X ng g. Tlie investigators also reported 
a ttatisticallv significant correlation be­
tween the total mercun level in the occipi­
tal cortex and the number ol dental amal­
gam restorations. In contrast to these val­
ues, a computer simulation model ol mer­
curv exposure front amalgam that as­
sumed long-term pielerentiul accumula­
tion ol mercurv in tiie brain projected a 
concentration of mercurv in the brain ot
4.0 Mg'g wet tissue.”

Data on the brain level ol mercurv that 
causes toxicitv arc scnice. It has been re­
ported1' that in two confirmed cases "i 
mercurv toxicitv Irom long-term mercurv 
vapor exposure, the brain mererrv con­
centrations ranged from 6 to 9 Mg’g- but m 
one other case of chronic calomel intake 
the concentrations ranged between 4 to 5 
Mg g. These three cases represent the low­
est levels reported. Other autopsv studies 
have reported higher levels ol mercurv m 
the brain.

Mercury toxicity

The toxic effects ol elemental mercurv are 
produced after it has been oxidized to 
mercuric ion. which has a strong .dlinitv 
for the sullhydrvl groups ol proteins."* 
The mercuric ion also combines with other 
ligands, such as the pho«.phoi v|. carhoxvl. 
amide, and amine groups.11 Within cells, 
mercuric ions act as potent nonspecific ch­
av me inhibitors and denaiuranis ol pro­
tein. thus in terfering with cellular 
metabolism and lunction.1* 1"  The mer­
curic ion has also been shown to alter 
membrane lunction and transport, includ­
ing the release and uptake ol netiro- 
tr.uismitters in the brain.1'  ' 1 Although lit­
tle is know n about the exact distribution nl 
mercurv in the brain, it does appear to be 
nonunilorm. with prelerenti.il accumula­
tion m certain cells.1' 111

Chronic exposure to mercurv vapor 
produces a Infill ol toximv ili.il is domi­
nated bv neurological e lic its.1* L.niv 
nonspecific signs ol men urv exposure 
have been termed the .tsihenic-veg.tlive 
sviidnimc or mil rometi uii.tli'in and m- 
ilude such >v mpinms.is weakness. butane, 
.motexia. weight loss, .mil g.isiiomiesiin.il 
disturbances. With increasing expn»iuc. 
the ihatacietisiii mciciirt.il ircmni ap­
peals as line trembling ol muscles iniet- 
mpicd bv course shaking movementsT 
The iivmni begins wiili intention irentoi * 
ol muscles involved in line nmioi
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I millions— such as those in the lingers, 
ev elids. and lips— and progresses to a gen­
eralized tremor involving the entire bodv 
and violent chronic spasms ol the ex­
tremities.1' ”  Concurrent with the de­
velopment ol tremors, psvchological and 
behavioral changes occur.”  .Svmptoms 
mav include increased excitability, loss of 
memorv. insomnia, severe depression, ir- 
litnbilitv. excessive shvness. and confu­
sion. Other reported svmptoms"2 include 
ataxia, speech disorders, rellex abnor­
malities, v isual disturbances, and impaired 
nerve conduction. Oral sv ntptoms ol mer­
curv intoxication include gingivitis, exces­
sive salivation, metallic taste, and loosen­
ing of teeth.iv*r The triad consisting of 
increased excitabilitv. tremors, and gin­
givitis has been recognized as die major 
manifestation of mercurv poisoning from 
inhalation ot mercun vapor.”

In all cases ot suspected mercurv 
poisoning, treatment begins with im­
mediate termination ot exposure. In some 
cases, the symptoms of mercurv exposure 
are reversible when exposure is elimi­
nated. Blood and 24-hour concentrations 
of mercurv in urine are generallv mea­
sured as s -on as possible and are used to 
monitor the effectiveness of treatment.21 
The afftnitv of mercurv for thiols prov ides 
the basis for treatment with chelating 
agents.14 Dimercaprol. penicillamine, and 
N-acetyl-D.L-penicillamine are most 
commonlv recommended for the treat­
ment of chronic mercury vapor expo­
sure.I4MM,J A recent report has suggested 
that 2.3-dimercapto-propane-1 -sullonate 
mav also lie a sale and effective agent.1"1

Mercury allergy

Mechanisms of mercury allergy
Recent studies reporting mercury release 
trom amalgam, either as mercurv vapor or 
mercurv ions in saliva, have focused in­
creased attention on the incidence and ef­
fects of mercury hypersensitivity. The lit­
erature" 11 i;m " indicates that consider­
able confusion exists about the misuse of 
the term hypersensitivitv as it applies to 
mercurv in dental amalgam. Mercurv hv- 
persensiiiv itv is an adergic response 
mediated hv the immune svsiem. It is a 
tv pe IV or cell-mediated response that is 
tiMiallv delaved because ot the time re- 
i|uired lor el lector cells to accumulate and 
produce sv mptoms at the site of the reac­
tion. The reacion is the result ol the re­
lease ol Ivmphokines Irom sensitized 
T-cells stimulated bv contact with the anti­
gen. The i dense ol iv mpitokines results hi

an inllammatorv response and localized 
tissue damage. Mercurv. like most sub­
stances that induce contact allergies, is an 
incomplete antigen or hapten. It must 
combine with proteins in the skin or mu­
cous membranes to form a hapten-protein 
conjugate that is the complete antigen.112 
As in other allergic reactions, prior expo­
sure to the antigen, that is. sensitization, is 
necessan before a secondnrv response 
that results in svmptoms can occur. Al­
though the reasons are not clear, it is 
know n that there is a much lower rate of 
sensitization to most compounds when 
exposure is through mucous membranes 
than when it is through the skin, and this 
appears to be true for mercurv,12,)

The method lor confirming allergv to 
mercurv involves the proper use and in­
terpretation ol a patch test.1*1 Manv dif­

ficulties are associated with the use of 
patch tests, including the fact that many of 
the compounds used for testing are irri­
tants or have been used in excessive con­
centrations. producing false-positive re­
sults.1211 It should also be noted that allergv 
to certain mercurv-containing compounds 
does not necessarilv indicate a true allergy 
to mercury, and a patient with allergy to 
one form of mercurv may or mav not 
cross-react to other forms of mercury.12" 
A patch test is judged positive on the basis 
of the evaluation of cutaneous signs such 
as erythema, edema, vesicles, and papules, 
and not on svstemic changes, such as pulse 
rate and blood pressure, as suggested hv 
some opponents of amalgam usage.117 "" 
The North American Contact Derma.itis 
Group has recommended that 15 am- 
moniated mercurv in petrolatum lie used 
in the patch test lor mercurv allergv.1*"2 
Some European investigators11’' 1'-"1 use 
0.55 metallic mercury in petrolatum. 
Patch testing with mercuric chloride is 
considered extremelv unreliable because 
ol the high number of irritant reactions 
tliat occur.1'"

Occupational contact dermatitis
Occupational exposure to mercurv is 
known to cause contact dermatitis: how­

ever. case reports ol mercurv allergv 
among dental personnel are extremelv 
rare.2'-124 In a recent case report1'24 on a 
44-vear-old male who had been a dentist 
for 2 vears. the symptoms were ervtliema. 
vesicles, and itching ol the lingers spread­
ing to the palms and back ol the hands. 
The patient also showed positive patch 
tests to 15 ammoniated mercurv in pet­
rolatum and 0.55 metallic mercurv in pet­
rolatum. The symptoms cleared within I 
week after using topical steroids and stop­
ping work. This would appear to he a tv pi- 
cal case ol occupational contact dermatitis. 
Contact with mercurv or mercury- 
containing compounds is easily avoided in 
dental practice with the use ot gloves and 
"no-touch" techniques lor amalgam prep­
aration.

The incidence ol mercurv allergv

among dental personnel has been re­
ported most recentlv in a studv122 that 
tested dental students at the L niversitv ol 
Texas. The studv showed that positive 
patch test reactions to a 0.15 mercuric 
chloride solution increased from 2.05 in 
prelreshmen (students tested before entry 
into dental school) to I0.S5  in senior den­
tal students. The students were also tested 
for positive reactions to a pate a test of a 55 
mixture ol powdered artalgam and 
anhvdrous lanolin. The rest Its of the lat­
ter test showed that onlv live of the 39b 
students tested ( 1 .35) exhibited a positiv e 
reaction and that there was no increase in 
the incidence ol sensitization from pre- 
freshmen (one case) to seniors (0 cases). 
Considering the concentration and the 
unrcliubilitv ol mercuric chloride m patch 
testing, the result' ol the powdered amal­
gam patch test mav he more indicative of 
:he actual incidence ol sensitization 
among dental personnel.

Allergic reactions to amalgam 
restorations
In a comprehensive review. French re­
searchers1 1!l cite 4 I published clinical cases 
ol allergv to dental amalgam restorations 
Irom liltla to |tkMi. The authors acknowl­
edge tiiat in lour oi die 41 cases, it was

* /
J  he method for confirming allergy to mercury involves the proper use and interpretation of a patch test.
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dillia ilt in he certain ili.it an allergic reac- 
tnui to amalgam was the principal cause ot 
the 'Miiptom.s reported. Tliev also recog- 
m/ed that m\ additional cases have been 
mentioned in the literature bin were not 
included 111 their re\ tew because there was 
insidlicient inlormation available. Since 
19M). there have been live cases reported: 
all but two were covered in the French 
review.2" 12*1-12"

A studv ol the 4 1 cases disclosed sonteol 
the characteristic manitesiaiions ol aller­
gic reactions to amalgam restorations. In 
37 ol the 41 cases, allergv to mercun or 
mercurv and another metal was present. 
In the other lour cases, two were consid­
ered to lie caused hv allergv to silver and 
two hv allergv to copper.

Women seem m he attected more otten 
than men. as 30 ot die cases involved 
lemales. Cutaneous signs and svmptoms 
were predominant, occurring in 3X ot the 
41 cases. The most common svmptoms 
were dermatitis, eczema, urticaria, erv- 
thema. edema, and itching, occurring 
primarilv on the lace. neck, limbs, and 
upper torso. The svmptoms usuallv ap­
pear 24 to 4* hours alter the placement ol 
an amalgam restoration. Oral manifesta­
tions were seen in 17 ol the 41 cases and 
were described as gingivostomatitis. Other 
oral svmptoms included burning sensa­
tions. hvpersalivation. drv mouth, altera­
tions ol taste, ancl erosive lesions. Less tre- 
i|uemlv reported isix ol 4 11 were general 
svmptoms, usuallv malaise or lever. In 20 
ol the cases, the svmptoms resolved alter 
removal ol the amalgam restorations, usu­
allv w ithin a tew davs «> 2 weeks, whereas 
in eight cases, the svmptoms resolved 
spontaneously without amalgam re­
moval.112

Two ol the recent reports of allergic 
reactions to mercun deserve closer scru- 
tinv because of die spread of symptoms 
over large areas ot the bodv. A Japanese 
stuclv2" reported 15 cases of patients w ith a 
generalized rash that tliev termed “mer­
curv exanthem" and described as diffuse 
sv nimetrical erythema predominaiulv on 
major flexural areas ol the bodv, Other 
common svmptoms included V-shaped 
ervthematous areas on both upper au- 
teromcdial thighs. pvrexia. malaise, mild 
itclumr and. in some cases, burning sensa­
tions. Severe cases exhibited miliarv pus­
tules and.or purpura on ervthematous 
skin. Almost all ol the cases occurred I m2 
davs alter exposure m mercurv Irom a. 
broken clinical rlteiinnmctcr. One case 
was thought to he deliniiclv related to den­
tal treatment, and one other case had a 
iiisioi v ol both the placement ol a dental

restoration and the breaking ol a ther­
mometer. In Imih these latter cases, the 
patients showed positive patch tests to 
pheneImercuric nitrate, ammoniated 
mercurv. and mercuric chloride. Previous 
sensitization was thought to have occurred 
trom prior exposure to mercurnchrome. 
It was pointed out that there is probable a 
higher frequency ol sensitization to mer­
curials in ti.e Japanese population as a re­
sult of extensive useol mercurnchrome. A 
similar case was reported127 in Great Brit­
ain involving a 36-vear-old man who expe­
rienced widespread ervthematous erup­
tions with a similar llexural distribution 
followed bv an eczematous process. The 
reaction occurred after receiving dental 
treatments. Patch testing showed a posi­
tive reaction to ammoniated mercurv. 
These cases seem to demonstrate that svs- 
temic absorption of mercurv can precipi­
tate a widespread or systemic contact der­
matitis. Another tvpe of reaction that has 
been reported to be the result ot mercurv 
allergv are lesions that were diagnosed as 
oral lichen planus.

Oral lichen planus and allergy to amalgam 
restorations
Oral lichen planus occurs in reticular, 
papular, plaquelike, bullous, erosive, and 
atrophic forms, characterized hv white 
striae (Wickham's striae) ui netlike or lacv 
patterns or radiating outward trom the 
edge of the lesion. Hisiologicallv the le­
sions show "saw-toothed." rete ridges, a 
bandlike suhepithelial inliltnuion of Ivm- 
phocvtes. degeneration ol the basal cell 
layer, and hvperparakeratosis. Although 
the cause ol oral lichen planus is unknown, 
some recent reports have suggested that 
some cases mav lie caused or aggravated 
hv an allergv to mercurv from dental 
amalgams.129'111 Another possibilitv is that 
mercurv allergv mav develop secondarily 
in patients with oral lichen planus because 
ol the greater penetration ol mercurv ions 
into suhepithelial lavers w hen the iniegmv 
ol the oral mucosa is compromised. The 
incidence ol mercurv allergv associated 
with oral lie lien planus varies greatlv in the 
literature reviewed. In a studv ol 67 pa­
tients w nli oral lichen planus. 64 ol whom 
had amalgam restorations. I I patients 
(165 I were positive to at least one 
mercurv-containing compound in a patch 
test series nl lour mercurv compounds. In 
contrast, lour ol 50 patients iS5 1  in a re­
ference group, w ho were tested because ol 
suspected contact derin.unis Inn did not 
have oral lichen planus, showed a positive 
patch test reaction to mercurv.122 Another

studv1,1'2 reported 'hat IS ot 29 patients 
(625) with oral lichen planus showed a 
positive patch test to 0.55 metallic mer­
curv in petrolatum versus 3.25 positive in 
a group ol control patients wiihou. lichen 
planus.

In a third group ol 52 patients w ith ero­
sive lichen planus topographicallv related 
to amalgam restorations. IS patients 
(345) were reported lo have an allergv to 
mercurv as indicated bv patch testing.11,1 
Although these studies convincingly dem­
onstrate an association between positive 
patch tests tor mercun allergv and some 
case, of oral lichen planus, die Ircquencv 
ol this occurrence is still uncertain.

Researchers have investigated thee!feet 
ol amalgam removal on the clinical course 
ol oral lichen planus, in the studv that 
lound a 625 Irequencv ot mercurv al­
lergv. amalgam restorations were re­
moved Irom tour patients and replaced 
with gold or composite materials. In three 
ol these cases, the lesions heated com­
pletely within an observation period ot I 
vear. and considerable improvement was 
reported in the fourth case.112 In the 
group o f 52 patients previously men­
tioned (345 allergic to mercurvt. the 
amalgam restorations ol IX patients were 
replaced bv oilier materials such as gold, 
porcelain, or composite resin. In 16 of 
these IX patients, complete remission ot 
the lesions was observed within 1 to 12 
months alter replacement ot the amalgam 
restorations. Ol die two remaining cases, 
partial remission wa.s seen in one case after 
4 months, and in the other case, no clinical 
change occurred al ter 2 vears. Ot 23 cases 
in w hich no replacement of amalgams w as 
performed, two showed spontaneous re­
mission, and 21 showed onlv minor IIac­
tu a tio n s  in c lin ic a l course and 
svmptoms.1”  Ii should lie noted that six ot 
the cases in which complete remission of 
lichen planus occurred alter removal of 
amalgam restorations did not test positive 
tor mercurv allergv.

In another report. 31 of 43 patients with 
hisiologicallv verified oral lichen planus 
were patch tested lor allergic reactions to a 
batten of 30 substances that the re­
searchers selected to indicate allergies to 
dental materials. Twelve patients i395» 
tested positive lor allergv to one or more 
ol the substances. Flight ot the patients 
(265) tested positive* to mercurv in ihc 
lonii o f 0.15 meiTiirous bichloride 
iHgGIji or 0.15 mertltiolate. The dental 
restorations and or piostheses ol eight ol 
the patients were replaced with alternative 
lesioraiive materials «> eliminate the al­
lergens discovered. Die allergen replaced
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wos mernirv in 'is ol ilie cases. topper m 
one case. .md livdroqumnne in one other 
case. I ii 'ix o l these eight p.itients. the oral 
lichen pi.uni' lesions showed regression 
and in the oilier two patients the lesions 
di'.ippe.ned coinpletelc.l:l4 These results 
suggest that allergic reactions to a \ariet\ 
ol substances mac he ol significance in 
case' ot oral lichen planus.

These cases ol remission alter replace­
ment ot amalgam restorations with alter­
native restorative materials support the 
theory that mercurv allergv mav he a 
causative or aggravating lactor in certain 
cases ol oral lichen planus. As ii is unlikely 
that a single agent is responsible lor all 
lesions curremlv classified as oral lichen 
planus the term "oral lichenoid reaction" 
propo'ed hv Lind and others111 is proba­
ble more appropriate lor describing these 
lesions.

Discussion

Exposure to mercurv compounds can 
uccur trom manufactured mercurials and 
a wide variety of other sources including 
environmental, dieiarv. and occupational. 
There are manv well-documented cases of 
mercurv toxicitv from these sources. Mer­
curv toxicitv is dependent on the chemical 
lorm and dose ol mercurv to which an 
individual is exposed. In dentistrv. ele­
mental mercurv vapor is the onlv chemical 
lorm ol mercurv encountered in sullicient 
quantities to he ot possible concern with 
regard to toxicitv.

Occupational exposure has been well 
documented among dentists and dental 
assistants. Recent investigations have 
shown that a significant portion ol dental 
personnel are being exposed to mercurv 
vapor levels in excess ol recommended 
saletv limits. Biologic monitoring has con­
tinued that some dental personnel have 
mercurv concentrations in blood, urine, 
and tissues alxive the normal range ol the 
general population. However, even at 
these higher levels ol exposure, sv mptoim 
ol loxit iiv are rare. Manv sources ol mer- 
mrv ex|>osure in the denial ollice have 
been identified and correlated with blood 
and urine mel t urv concentrations. Excess 
exposure to mercurv vapor is completelv 
preventable through the implementation 
ol proper men urv hvgiene practices ih.it 
have been wulclv disseminated to the pro­
fession.

flic potential toxiiitv ol mmurv and 
advances in leilniologs lor measuring 
mercurv vapor have revived the cun- 
troversv over the saletv ol dental amal­
gam Never.il studies have shown that mea­

surable .minimi' ol mercurv vapor are re­
leased Irom amalgam restorations, par- 
ticularlv when the surlace ol the amalgam 
is subject to mechanical forces such .is 
chewing or brushing. The critical issue' 
that need to be considered are the amount 
ol mercurv released, the amount ot mer- 
cun absorbed, and the* ellect ot this expo­
sure on tlte patient s health.

A wide range ol experimental values 
have been reported lor the amount ol 
mercurv vapor released Irom amalgam 
lollowing mechanical stimulation (Table 
l). The measurements ol mercurv re­
leased from amalgam are iitllueuced bv 
experimental design and subject to a vari- 
etv of interpretations and extrapolations. 
As an example, a series ol 13 mercurv 
vapor measurements ot 10- or 20-second 
duration, made at 5-minute intervals, has 
been extrapolated to calculate cumulative 
exposure lor 10 vears. The absolute dose, 
frequence, and duration ot exposure re­
main a matter ot speculation, as do the 
effects ot confounding variables such as 
the age and composition ol the dental 
amalgam.

Because exposure parameters cannot be 
precise!' defined, the amount ol mercun 
absorbed and its concentration in bodv tis­
sues and fluids mav be better indicators 
tor assessing potential toxicitv. Exposure 
prevention programs in industry and clin­
ical management ol cases ot mercurv toxi­
citv have long relied on biologic monitor­
ing. Although each ol the methods ol 
biologic monitoring has recognized limita­
tions its precise indicators nl mercurv toxi­
citv. these methods provide a good indi­
cator of the ab'tirbed dose and can lie used 
to compare the relative magnitude ol ex­
posure Irom various sources ot mercurv. 
The blood and urine mercurv concentra­
tions ol subjects with dental amalgams in­
dicate that the magnitude ol the absorbed 
dose ol mercurv Irom this source is sub­
stantially less than the lowest mercurv con­
centrations reported to cause adverse 
health ellects I Table 2). In addition, an 
autopsv studv that measured mercurv 
concentrations m the brain tissues ot pa­
tients with amalgams Immd mean levels ol 
12.4 ng g. 11.2 ng g. and 5.0 ng g in die 
occipital miiex. ierehell.tr cortex, and 
sennlun.tr ganglion, respectivelv, flic 
maximum In am tissue level lound in anv 
subject was 33..s ng'g. I Ins amount is 100 
times less ihun the 4.n ^g g (4.000 ng g) 
predicted hv some investigators on the 
basis ol iiitraural measurements ol iiici- 
curv vapor. I lie concentrations ol mei- 
ctnv measured in urine, blood..md nerve 
i issues emphasize the need to exercise cau­

tion m extrapolating mercun exposure, 
oil the basis ot Intel measurement.' ol 
mercurv vapor in the mouth, lollowing 
'tumilatioii In chewing or brushing.

The final is'iie that needs to he ad* 
diessed is the question ot svmptoms ol 
mercurv toxicitv reported in patients w ith 
dental amalgams. To date, no studies or 
case reports have appealed in retereed 
scientific journal* to support the assertion 
that dental amalgams are the cause ol rec­
ognized svmptoms ol mercurv toxicitv. 
Opponents ol amalgam Usage have relied 
upon their own anecdotal reports that cite 
svmptoms such as backache and heart pal­
pitations to support their conclusions.

In contrast, mercurv allergv manifested 
as an allergic reaction to amalgam restora­
tions has been documented. A com­
prehensive review ol allergic reactions to 
dental amalgams published in 19Sli found 
41 case' and noted the possibility ol ox 
additional cases. Recent reports would 
adcl two more case' lor a total ol 49 cases, 
excluding possible cases that appear a* 
oral lichen planus. Considering that a 
1979 survey estimated that I lO.OOO.tlOt 
one- and two-surface amalgams are placet 
in I vear in the United States alone, it i- 
obv ions that allergic reactions to amalgan 
restorations are an exceedingly rare 
phenomenon.

When allergic reactions to amalgam di 
occur, the svmptoms are consistent with . 
tvpe IV allergic response mediated bv tin 
immune "  stem. Svmptoms are usuallv In 
cali/ed and most Irequeiulv include tier 
matitis. eczema, urticaria, ervthema 
edema, and itching. The most cnmmouh 
reported oral svmptoms are gingivo 
stomatitis, burning sensations, alterations 
of taste or salivarv How. and erosive lesioii' 
adjacent to the amalgam restoration. Sus­
pected case* should he continued bv ap­
propriate tests performed by profes­
sionals trained in the administration anf 
interpretation ol these tests, such as aller 
gists m dermatologists.

Recent reports have indicated that cei 
tain cases ol oral lichen planus mav l> 
caused or aggravated bv mercurv allergv 
The possibility that mercurv allergv nia 
develop secondarily to oral lichen planu 
has also been suggested. In the studies i 
oral lichen planus reviewed, a toial ol i> 
cases were cited that demonstrated met 
cun allergv. .o evidenced hv a positiv 
patch test to mercurv -containing t on 
pounds, or remission ol the oral lithe 
planus lollowing.imalgam removal.Ot lie 
allergens, such as copper, were.il-*> note 
in a lew eases ol remission.

I’liese studies provide sullicient ev
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rlence to warrant further investigation ut 
the possible relationship between mercurv 
allergv and oral lichen planus. However, 
even when these cases are combined with 
the other cases of allergic reactions to 
amalgam restorations, the incidence ol 
adverse effects trom amalgams is minus­
cule, considering the number ol patients 
who have such restorations.

Conclusions

Occupational exposure to mercurv is a po­
tential hazard for dental personnel, but is 
completelv preventable with the im­
plementation ol proper mercurv hvgiene 
practices. There is no evidence in the sci­
entific literature that the minute amounts 
of mercurv vapor that mav be released 
from amalgam restorations cause mercun 
poisoning. Allergic reactions to mercun 
and other constituents of amalgam have 
been documented, but are exceedingly 
rare. The association between allergies 
and oral lichen planus requires further 
investigation. Finallv. dental amalgam, 
which has been used extensively for more 
than 100 years, has an exemplary record 
of safetv and benefit to the dental patient. 
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A S S O C I A T I O N  R E P O R T S

S a f e ty  o f  d e n ta l  am a lg am — an  u p d a t e

Council on Dental Materials, Instruments, and Equipment 
Council on Dental Theraps <:cs

T he Council on Dental Materials, 
Instruments, and Equipment and the 
Council on Dental Therapeutics 

reported in 1983* that based on scientific 
information amalgam is safe. The councils 
further emphasized that, except in individuals 
allergic to mercury, there is no reason why 
a patient should seek to have amalgam 
restorations removed. The councils also 
reported in 19841 that the need for patch tests 
for allergy is a professional judgment, and 
when patch tests are indicated, they should 
be performed by a professional trained in 
the administration and interpretation of these 
tests. Referral to physicians such as allergists 
or dermatologists, who specialize in this 
testing, is strongly recommended.

Investigations of mercury vapor from 
amalgam1'* and mercury concentrations in 
blood,5,*'ia urine,10'"  and other biological 
specimens11*15 (such as nerve tissues of subjects 
with amalgam restorations), report that small 
quantities of mercury are released from 
amalgams. Quantification of in vivo mercury 
vapor release from amalgam based on direct 
measurement with a mercury vapor analyzer 
is questionable and a variety of analytic 
techniques and interpretations have been 
reported.’ Nevertheless, the quantities reported 
are small in comparison with mercury from 
other sources such as diet, and are far less 
than the quantities required to induce symp­
toms of mercury poisoning.1* Dental health 
care workers having occupational exposure 
to mercury vapor have higher mean values 
of mercury in blood17'1* and urine1*'10 than 
the general population: however, these levels 
have not been shown to cause symptoms of 
mercury poisoning in dental health care 
workers who practice good hygiene in use 
of dental mercury.

Allergic reactions to amalgam restorations 
are extremely rare. When such reactions do 
occur, they are most frequently characterized 
by signs and symptoms that are similar to 
those seen in other contact allergies such

as dermatitis, urticaria, erythema, and edema. 
Oral symptoms are usually described as 
gingivostomatitis.11 In some cases where 
allergy to mercury was determined, previous 
exposures to other sources of mercury such 
as Mercurochrome or skin contact with 
metallic mercury were noted. Occupational 
exposure to mercury is known to cause contact 
dermatitis; however, case reports of mercury 
allergy among dental health care workers 
are also extremely rare.11

The method for confirming allergy to 
mercury involves the proper use and inter­
pretation of a patch test.1 Many difficulties 
are associated with the use of patch tests, 
including the fact that many of the compounds 
used for testing are irritants or have been 
used in excessive concentrations, producing 
false-positive results.15 It should also be noted 
that allergy to certain mercury-containing 
compounds does not necessarily indicate a 
true allergy to mercury, and a patient with 
allergy to one form of meTcury may or may 
not CTOss-react to other forms of mercury.11 
A patch test is judged positive on the basis 
of the evaluation of cutaneous signs such 
as erythema, edema, vesicles, and papules, 
and not on systemic changes, such as pulse 
rate and blood pressure.14-15

Galvanic currents have been shown to be 
of similar magnitude and distribution in 
patients with and without symptoms attributed 
to galvanic corrosion in the mouth.14 The 
clinical recording of electrochemical variables 
such as potentials, currents, or cha *ransfers 
cannot be accomplished by using imraon 
instruments.1* Even with special measuring 
instruments of the type constructed and used 
in well-controlled studies, the magnitude 
of the recorded values has not been related 
to the presence or severity of symptoms 
allegedly caused by galvanic corrosion in 
the mouth. These kinds of measurements 
should not be the sole basis for a decision 
regarding the substitution of one type of 
restorative material for another. There is no

basis for the use of galvanic current mea­
surements as diagnostic tools for neither allergy 
nor toxicity.

There are several reviews of literature on 
mercury and amalgam.1* ^ 7' 51 On the basis 
of these reviews and current information, 
amalgam is safe for patients not allergic to 
mercury, and the occurrence of mercury allergy 
is extremely rare. The long history of amalgam 
successfully used for more than 150 years, 
and the number of amalgam restorations 
placed with no documented toxicity support 
the safety of amalgam. The councils have 
reviewed extant scientific information and 
reaffirm the Association's51 position that 
amalgam is safe for patients not allergic to 
mercury. There is no reason, based on 
toxicological consideration, why a nonallergic 
patient should seek to have serviceable 
amalgam restorations removed. There is 
insufficient evidence to justify claims that 
mercury from amalgam restorations has an 
adverse effect on the health of the patients.
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c o n c e n t r a t i o n s  i n  t h e  h u m a n  b r a i n  a n d  k i d n e y s  

i n  r e l a t i o n  t o  e x p o s u r e  I r o m  d e n t a l  a m a l g a m  f r o m

d e n t a l  a m a l g a m  f i l l i n g s .  S w e d  D e n t  J  1 9 8 7 : 1 1 : 1 7 9  

8 7 .

1 3 .  E g g e l s i o n  D W ,  N y l a n d e r  M .  C o r r e l a t i o n  o f  

d e n t a l  a m a l g a m  w i t h  m e r c u r y  i n  b r a i n  t i s s u e .  J  

P r o s t h e t  D e n t  1 9 8 7 ; 5 8 : 7 0 4 - 7 .

1 6 .  E l e y  B M ,  C o x  S W .  M e r c u r y  f r o m  d e n t a l  

a m a l g a m  f i l l i n g s  i n  p a t i e n t s .  B r  D e n t  J  1 9 8 7 : 1 6 3 : 2 2 1 .  

6.
1 7 .  C h a n g  S B ,  S i e w  C  C r u n i n g e r  S E .  E x a m i n a t i o n  

o f  b l o o d  l e v e l s  o f  m e r c u r i a l s  i n  p r a c t i c i n g  d e n t i s t s  

u s i n g  c o l d - v a p o r  a t o m i c  a b s o r p t i o n  s p e c t r o m e t r y .  

J  A n a l  T o x i c o l  1 9 8 7 : 1 1 : 1 4 9 5 3 .

1 8 .  S i c w  C .  C h s n g  S B ,  C - r u n i n g e r  S .  A d d i t i o n a l  

t h r e a t !  C D A J  1 9 8 7 : 1 5 : 1 9 2 1 .

1 9 .  N a l e w a y  C ,  e t  a l .  U r i n a r y  m e r c u r y  l e v e l s  i n  

U S  d e n t i s t s ,  1 9 7 5 - 1 9 8 3 :  r e v i e w  o f  h e a l t h  a s s e s s m e n t  

p r o g r a m .  J A D A  1 9 8 5 ; 1 1 1 : 3 7 - 4 2 .

2 0 .  L a n g a n  D C ,  S t e f l e k  A J ,  N a l e w a y  C A .  M e r c u r y  

h y g i e n e  p r a c t i c e s .  C D A  J  1 9 8 7 ; 1 5 :2 4 - 9 .

2 1 .  V e r n o n  C ,  H i l d e b r a n d  H F ,  M a r t i n  P .  A n t a l -  

g a m e s  d e n t a i r e s  e t  a l l e r g i e .  J  B i o l  B u c c a l e  1 9 8 6 : 1 4 : 8 3 -  

100.
2 2 .  L a n g a n  D C ,  F a n  P L ,  H o o s  A A .  T h e  u s e  o f  

m e r c u r y  i n  d e n t i s t r y :  a  c r i t i c a l  r e v i e w  o f  t h e  r e c e n t  

l i t e r a t u r e .  J A D A  1 9 8 7 ; 1 1 5 : 8 6 7 - 8 0 .

2 3 .  B u r r o w s  D .  H y p e r s e n s i t i v i t y  t o  m e r c u r y ,  n i c k e l ,  

a n d  c h r o m i u m  i n  r e l a t i o n  t o  d e n t a l  m a t e r i a l s .  I n t

D e n t  J  1 9 8 6 : 3 6 : 3 9 4 .

2 4 .  M a c k e r t  J R .  H y p e r s e n s i t i v i t y  t o  m e r c u r y  f r o m  

d e n i a l  a m a l g a m .  J  A m  A c a d  D e r m a t o l  1 9 8 3 : 1 2 : 8 7 7 -  

8 0 .

2 3 .  F i s h e T  A A .  T h e  m i s u s e  o f  t h e  p a t c h  l e s t  t o  

d e t e r m i n e  " h y p e r s e n s i t i v i t y "  t o  m e r c u r y  a m a l g a m  

d e n t a l  ( i l l i n g s .  C e r t i s  1 9 8 3 : 3 5 : 1 1 0 ,  1 1 2 ,  1 1 7 .

2 6 .  C o u n c i l  o n  D e n t a l  M a t e r i a l s ,  I n s t r u m e n t s ,  

a n d  E q u i p m e n t  A m e r i c a n  D e n t a l  A s s o c i a t i o n  s t a t u s  

r e p o r t  o n  t h e  o c c u r r e n c e  o l  g a l v a n i c  c o r r o s i o n  i n  

t h e  m o u t h  a n d  i t s  p o t e n t i a l  e f f e c t s .  J A D A  

1 9 8 7 ; 1 1 5 : 7 8 3 - 7 .

2 7 .  . M j o r  L A . T h e  s a f e  a n d  e i l e c d v e  a r e  o f  d e n t a l  

a m a l g a m .  I n t  D e n t  J  1 9 8 7 : 3 7 : 1 4 7 - 5 1 .

2 3 .  E n w o n w u  C O .  P o t e n t i a l  h e a l t h  h a z a r d  o f  

u s e  o f  m e r c u r y  i n  d e n t i s t r y :  c r i t i c a l  r e v i e w  o f  t h e  

l i t e r a t u r e .  E n v i r o n m e n t a l  R e s  l 9 8 7 ; 4 2 J ! 3 7 - 7 4 .

2 9 .  E l y  B M ,  C o x  S W .  ' M e r c u r y  p o i s o n i n g '  f r o m  

d e n t a l  a m a l g a m — a n  e v a l u a t i o n  o l  t h e  e v i d e n c e .  

J  D e n t  1 9 8 8 : 1 6 : 9 9 5 .

3 0 .  D o d e s  J E .  A m a l g a m  t o x i c i t y :  a  r e v i e w  o f  t h e  

l i t e r a t u r e .  O p e r  D e n t  1 9 6 8 ; 1 3 : 3 2 - 6 .

3 1 .  R e i n h a r d t  J W .  R i s k  a s s e s s m e n t  o f  m e r c u r y  

e x p o s u r e  f r o m  d e n t a l  a m a l g a m s .  J  P u b l i c  H e a l t h  

D e n t  1 9 8 8 : 4 8 : 1 7 2 - 7 .

3 2 .  A m e r i c a n  D e n t a l  A s s o c i a t i o n .  T r a n s  1 9 8 6 : 5 3 6 -

3 7 .

ASSOCIATION IIFOKT1

ANSI/ADA sp e c i f i c a t io n  no. 66* fo r  d e n t a l  g l a s s  
ionomer  c e m e n t s

Council on Dental Materials, Instruments, and Equipment

A merican Denial Association specifi­
cation no. 66 for dental glass ionomer 
. cements has been approved by the 

Council on Dental Materials, Instruments, 
and Equipment of the American Dental 
Association. This and other specifications 
for denul materials, instruments, and equip­
ment are being formulated by subcommittees 
of the Accredited Standards Committee MD156 
for Dental Materials, Instruments, and Equip­
ment. The council acts as administrative 
sponsor of that committee, which has rep­
resentation from all interests in the United 
States in the standardization of materials, 
instruments, and equipment in dentistry. The 
council has adopted the specifications, show­
ing professional recognition of their usefulness 
in dentistry, and has forwarded them to the 
American National Standards Institute with 
a recommendation that the specifications be 
approved as American National Standards. 
Approval of ADA specification no. 66 as an 
American National Standard was gTanted by 
the American National Standards Institute 
on Jan 25, 1989. This standard becomes 
effective Jan 25, 1990.

The council thanks the subcommittee

members and organizations with which they 
were affiliated at the time the specification 
was developed: John M. Powers (chairman), 
University of Michigan, Ann Arbon B. Keith 
Moore (secretary), Indiana University, Indi­
anapolis; Emery Dougherty, Denuply Intl. 
York, PA; Richard Norman, Southern Illinois 
University, Alton; and V. B. Dhuru, Marquette 
University, Milwaukee.

This standard specifies requirements for 
denul glass ionomer cements produced by 
the reaction between a powder of add-soluble, 
aluminosilicate glass and an aqueous solution 
of a polymer (alkenoic add). Glass ionomer 
cements prepared by the addition of water 
to a mixture of dry add and aluminosilicate 
glass are also covered by this standard. The 
glass ionomer cements covered by this standard 
may be used as luting cements, restorative 
materials, or as pit and fissure fillers or sealers.

This standard does not cover glass ionomer 
cements used as liners or bases. The desirable 
properties to be tested for liners and bases 
are being investigated at this time. When 
suitable test methods have been developed 
and verified, this classification will be added 
as a revision or addendum.

This specification is essentially identical 
to ISO Standard 7489, dental glass polyal- 
kenoate cements, prepared by technical 
committee, ISO/TC106, dentistry, of the 
International Organization for Standardization 
(ISO). In accordance with the desire to have 
ISO and ANSI/ADA specifications as similar 
as possible, this ISO standard was circulated 
to the ASC MD156 subcommittee for glass 
ionomer cements for acceptance as the ANSI/ 
ADA specification no. 66. The subcommittee 
approved the ISO standard with one exception, 
the specification differs from ISO 7489 in 
reference to the name of dental glass polyal- 
kenoate cements. The specification title and 
all references made within the body refer to 
denul glass polyalkenoate cements as glass 
ionomer cemenu.

•ANSI/ADA specification no. 66-1989. 
Approved Jan 25, 1989.

--------------------------------------------------------------J W Q 4 -------------------------------------------------------------

C o p i e s  o f  t h i s  a n d  o t h e r  A N S I / A D A  i p e a f i a u o n s  

a r e  a v a i l a b l e  f r o m  t h e  A m m a n  N a t i o n a l  S t a n d a r d s  

I n s t i t u t e ,  1 4 3 0  B r o a d w a y ,  N e w  Y o r k ,  1 0 0 1 8 .
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Your Money
By Barbara Gilder Quint

S even S lic k  

S w in d le s
Y o u  c a n  o u ts m a r t a  

c m  a r t is t . J u s t  be w is e  to  th e  

n e iv e s t r ip -o f fs  a r o u n d .

RIP-OFF No. 1:
YHI O I N T A L  
F I L U N O  DIAL

Silver dental fillings con­
tain a small amount of 
mercury, an element that, 
if absorbed in large 
enough quantities, can 
cause insomnia, feeble­
mindedness, tremors and 
brain damage. The Ameri­
can Dental Association 

(ADA) reports that unscrupulous dentists across the 
country are preying on the fears of new patients who have 
recently moved to town.
Here's how the scam worts: After thoroughly inspect­

ing your fillings, the dentist will offer to measure your 
mercury level in order to “determine whether an allergy 
exists." He then reports that tests show you are indeed 
allergic to mercury, and he strongly recommends that he 
replace your present silver fillings with new ones made of 
composite resin— an expensive procedure 
Yet the ADA says that very few people (less than 1% of 

the population) suffer any ill effects from the mercury 
found in silver dental fillings. “Scientific studies have been 
conducted on these types of fillings for over a hundred 
years, and there is no sound evidence that links silver 
fillings to any general medical disorders," says Suzanne 
Richter, a spokesperson for the ADA. In fact the associa­
tion points out that it’s possible to get more mercury ft m  
eating swordfish than from these dental fillings. And other 
leading health experts advise that even if you do suspect 
you’re allergic to mercury, you should consult a dermatol­
ogist or an allergist... not a dentist.

Barbara Gilder Quint, a writer on financial matters, is a 
contributing editor to Family Circle.

22 Family Cfrti* ?/s/s9

RIP-OFF Na. 3s 
THI " $ 3 9  AIR- 
FAR!" S C A M

Last March, Jine Ad- 
^ a m s *  of Cincinnati,

  Ohio, received a
W  teleptene =3 cSer- 

UflfeS ing her a real bar-
( gain— a round-trip
i airiine ticket to Ha-

^  waii for only $29.
Jane charged it to her credit card, and a certificate eventu­
ally arrived in the mri.
When June began arranging her trip, she was told she 

could use the certificate only if she booked the flight and a 
hotel through a specified travel agency. She then discov­
ered that the hotel rates were outrageously high: The 
agency was adding the true airfare onto the hotel price and 
quoting that figure as the hotel rate. The total cost— hotel 
plus airfare— was higher than what Jane would have paid 
had she planned the trip on her own.
From March 1986 to September 1987, some 700,000 

certificates were sold, and people who tried to get refunds 
were generally unsuccessful The Illinois company that 
sold the certificates has been stopped by a court order 
from making further sales, but similar deals have cropped 
up elsewhere. Don’t fall for a bargain vacation offer until 
you've asked for written details and references.

RIP-OFF No. 3:
THI " G O L D  AT 
9 0 %  OFF" C O N

When Catherine 
Reed of San
Diego, Califor­
nia, was first offered 
a chance to buy gold 
at 50% off the cur­
rent market price, 
she was skepticaL 
The sales represen­
tative claimed his 
company was selling 
"gold-bearing ore"; once Catherine purchased the ore, he 
promised, pure gold would be extracted from it and deliv­
ered to her. Then the sales rep quickly followed up by 
sending an assay report guaranteeing the amount of gold 
in “her" pile of ore. Convinced, Catherine put up $5,000.
The catch was that the assay report was a fake. G. W. 

McDonald, assistant commissioner in the enforcement di­
vision for the California Department of Corporations, 
found that in a similar deal a test of the ore showed it 
contained only one-tenth of the gold promised. In another 
case the promoters neglected to mention that the assay 
report was 100 years old! What Catherine was actually 
buying was nothing more than a pile of dirt (Continued)

•Vic*rm'nom*i hcv* been chooqed K> tĥ r onvocy
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U.S. Public Health Service Statement on 
the Safety of Dental Amalgam

Recently, claims have been made that dental amalgams (silver fillings), which 
have been used by the dental profession safely and effectively both in the 
United States and abroad for a century and a half, are potentially harmful to 
individual a. Concern has been raised by a few individuals that the mercury 
component of amalgam fillings, which also contain silver, copper, tin and 
sometimes zinc, may remain unreacted in the amalgam and release vapors that 
are toxic to the human body.

Research on dental amalgam, as well as the total range of dental restorative 
materials used in the United States and accepted by the U.S. Food and Drug 
Administration and the American Dental Association'4 Council on Dental 
Materials, indicates no potential harm to the vast majority of dental patients 
receiving amalgam fillings. Additionally, no evidence exists to indicate that 
the health of individuals occupationally exposed to dental amalgams (dentists, 
dental hyglenists, dental assistants) is compromised where approved materials 
and methods are conscientiously employed. As with any substance, the rare 
possibility of individual allergy does exist. However, individuals suspected 
of having such allergies may receive skin tests and, where necessary, 
appropriate dental treatment alternatives can then be selected.

Individuals should not seek replacement of amalgam fillings with alternate 
materials baaed on a fear of harm. To do so would result in unnecessary 
expenditures. Providers of dental care should be familiar with accurate 
scientific literature as well as the actions and recommendations of 
representative professional organizations, such as the American Dental 
Association, regarding dental re6to.rative materials, and should not 
discontinue appropriate use of dental amalgam. Continuing evaluation of 
dental amalgam is being conducted by the U.S. Public Health Service (National 
Institutes of Health and the Food and Drug Administration) and the American 
Dental Association. Workshops to provide continuing evaluation and to clearly 
determine the state-of-the-art and further research directions for 
biomaterials in dentistry are planned for the summer of 1984 and during 1985.





S e p t e m b e r  1989

W e l c o m e  t o  t h e  first in a  s e r i e s  o f  D e n t a l  D i a l o g u e s .  T h e  M i c h i g a n  D e n t a l  

A s s o c i a t i o n  P u d Ii c A f f a i r s  D e p a r t m e n t  will b r i n g  y o u  t h e  la te s t  i n f o r m a t i o n  o n  

c u r r e n t  t o p i c s  o f  i n t e r e s t  o n  a  q u a r t e r l y  basis. A d d i t i o n a l l y ,  w h e n  u r g e n t  i s s u e s  

a r i s e — s u c h  a s  this-- y o u  will r e c e i v e  s p e c i a l  b u l l e t i n s  o n  a  t i m e l y  basis. P l e a s e  k e e p  

this i n f o r m a t i o n  o n  t'iie f o r  f u t u r e  r e f e r e n c e .

T h i s  first D e n t a l  D i a l o g u e  is d e v o t e d  t o  t h e  t o p i c  o f  d e n t a l  a m a l g a m .  O n c e  a g a i n  t h e  

is s u e  o f  t h e  s a f e t y  o f  m e r c u r y  a m a l g a m s  h a s  b e e n  r a i s e d ,  t h i s  t i m e  in n e w s  r e p o r t s  in 

t h e  D e t r o i t - a r e a .  " S i l v e r  ( M e r c u r y )  Fillings, Y o u r  H e a l t h  U n d e r  S i e g e , "  a  p u b l i c  

f o r u m  s p o n s o r e d  b y  t h e  I n t e r n a t i o n a l  A c a d e m y  o f  O r a l  M e d i c i n e  a n d  T o x i c o l o g y  will 

b e  S e p t e m b e r  1 5 - 1 6  in T r o y .  It c a n  b e  a n t i c i p a t e d  t h a t  q u e s t i o n s  wil l b e  r a i s e d  b y  t h e  

n e w s  m e d i a ,  p o s s i b l y  t h r o u g h o u t  t h e  st ate,  a n d  b y  p a t i e n t s  in t h e  d e n t a l  offi ce.

T h e  f o l l o w i n g  m a t e r i a l s  a r e  p r o v i d e d  t o  u p d a t e  y o u  o n  t h e  i s s u e  a n d  t o  m a k e  it 

e a s i e r  f o r  y o u  t o  c o m m u n i c a t e  w i t h  y o u r  p a t i e n t s :

1. D e n t a l  A m a l g a m  Q u e s t i o n s  a n d  A n s w e r s

S u g g e s t e d  U s e s :  A n s w e r  p a t i e n t  q u e s t i o n s ;  d u p l i c a t e  a n d  m a k e

a v a i l a b l e  t o  p a t i e n t s ;  u s e  i n f o r m a t i o n  f o r  o f f i c e  

n e w s l e t t e r ;  b a c k g r o u n d  f o r  i n t e r v i e w  if c o n t a c t e d  

b y  lo c a l  m e d i a .

2. A D A  P o s i t i o n  P a p e r  o.. t h e  " S a f e t y  o f  A m a l g a m , "  b y  P.L. F a n ,  P h . D . ,  a s s o c i a t e  

s e c r e t a r y ,  A D A  C o u n c i l  o n  D e n t a l  M a t e r i a l s ,  I n s t r u m e n t s  a n d  E q u i p m e n t .

T h i s  p a p e r  p r o v i d e s  a  c o n c i s e  r e v i e w  o f  c u r r e n t  l i t e r a t u r e ,  a s  w e l l  a s  t h e  

p o s i t i o n  o f  t h e  A D A ,  N a t i o n a l  I n s t i t u t e  o f  D e n t a l  R e s e a r c h  ( N I D R ) ,  U .S. P u b l i c  

H e a l t h  S e r v i c e  ( U S P H S ) ,  N a t i o n a l  M u l t i p l e  S c l e r o s i s  S o c i e t y  ( N M S S ) ,  C o n s u m e r s  

U n i o n  a n d  t h e  F D A .

C o m m e n t s  a n d  S u g g e s t i o n s

If y o u  h a v e  i d e a s  f o r  f u t u r e  t o p i c s ,  o r  s u g g e s t i o n s  o n  h o w  t o  m a k e  D e n t a l  D i a l o g u e  

m o r e  b e n e f i c i a l  t o  y o u ,  p l e a s e  c o n t a c t  M r .  T o m  K o c h h e i s e r ,  d i r e c t o r  o f  p u b l i c  

r e l a t i o n s ,  a t  5 1 7 / 3 7 2 - 9 0 7 0 ,  ext. 1 2 2 .  Y o u r  i n p u t  is v a l u a b l e  a n d  a l w a y s  w e l c o m e .



DENTAL AM ALGAM  QUESTIONS AND ANSWERS

D e n t a l  a m a l g a m  is o n e  o f  t h e  m o s t  e f f e c t i v e  a n d  w i d e l y  u s e d  t o o t h  r e s t o r a t i o n  m a t e r i a l s .  E v e n  

w i t h  its w i d e s p r e a d  u s e  a n d  e x c e l l e n t  s a f e t y  r e c o r d ,  s o m e  p e o p l e  still h a v e  m i s c o n c e p t i o n s  a b o u t  

d e n t a l  a m a l g a m  T o  p r o v i d e  y o u  w i t h  a c c u r a t e  i n f o r m a t i o n ,  s o m e  o f  t h e  m o s t  f r e q u e n t l y  a s k e d  

Q u e s t i o n s  a b o u t  d e n t a l  a m a l g a m  a r e  p r e s e n t e d .

W h a t  Is D e n t a l  Am algam ?

H o w  Is A m a l g a m  P r o d u c e d ?

D o e s  A n y o n e  E v a l u a t e  T h e  S a f e t y  &  

E f f e c t i v e n e s s  O f  D e n t a l  A m a l g a m s ?

W h y  Is A m a l g a m  O f t e n  C h o s e n  O v e r  

O t h e r  Filling M a t e r i a l s ?

Is D e n t a l  A m a l g a m  S a f e ?

Is t h e  M e r c u r y  P o r t i o n  o f  A m a l g a m  

A l s o  S a f e ?

D e n t a l  a m a l g a m  is a  s i l v e r - c o l o r e d  filling 

m a t e r i a l  c o m m o n l y  u s e d  t o  r e s t o r e  d e c a y e d  

o r  d a m a g e d  t e e t h .  First d e v e l o p e d  in F r a n c e  

in t h e  e a r l y  1 8 0 0 ' s ,  a m a l g a m  b e c a m e  

a c c e p t e d  f o r  u s e  in t h e  U n i t e d  S t a t e s  a  s h o r t  

t i m e  l a t e r  a n d  still is p o p u l a r  t o d a y .  D e n t a l  

a m a l g a m  c u r r e n t l y  is u s e d  in a b o u t  7 5 %  o f  all 

s i n g l e - t o o t h  fillings.

D e n t a l  a m a l g a m  is p r o d u c e d  b y  m i x i n g  o n e  

o r  m o r e  m e t a l s  s u c h  a s  silver, tin a n d  c o p p e r  

w i t h  m e r c u r y  t o  f o r m  a  c o m p o u n d .  T h e  

m e r c u r y  r e a c t s  w i t h  t h e s e  m e t a l s ,  c a u s i n g  

t h e m  t o  h a r d e n  i n t o  p l a c e  in t h e  c a v i t y  w h i c h  

t h e  d e n t i s t  h a s  c l e a r e d  o f  d e c a y .  T h e  

a m a l g a m  f o r m s  a n  e f f e c t i v e  d e n t a l  

r e s t o r a t i v e  m a t e r i a l ,  o r  filling.

Y e s .  M e r e  t h a n  5 0  y e a r s  a g o ,  t h e  A m e r i c a n  

D e n t a i  A s s o c i a t i o n  e s t a b l i s h e d  a  c e r t i f i c a t i o n  

p r o g r a m  t o  h e l p  d e n t i s t s  c h o o s e  f r o m  a m o n g  

t h e  s a f e s t  a n d  m o s t  e f f e c t i v e  b r a n d s .

C u r r e n t l y ,  m o r e  t h a n  1 0 0  b r a n d s  o f  a m a l g a m  

h a v e  b e e n  c e r t i f i e d  f o r  d e n t i s t s '  u s e .

In m o s t  c a s e s ,  d e n t a l  a m a l g a m  is t h e  

p r e f e r r e d  filling m a t e r i a l  f o r  u s e  in t h e  b i t i n g  

s u r f a c e s  o f  t h e  b a c k  t e e t h .  It is less e x p e n s i v e  

t h a n  a  c a s t  r e s t o r a t i o n ,  s u c h  a s  g o l d  i n l a y ;  

a n d  it is m o r e  d u r a b l e  t h a n  c u r r e n t  

c o m p o s i t e  r e s i n s  ( t o o t h - c o l o r e d  plastics), 

w h i c h  h a v e  n o t  y e t  d e m o n s t r a t e d  t h e i r  l o n g ­

t e r m  u s e  in t h e  m o l a r s  a n d  b i c u s p i d s  o f  a d u l t s  

d u e  t o  t h e  i n a b i l i t y  o f  this m a t e r i a l  t o  

w i t h s t a n d  t h e  i n t e n s e  p r e s s u r e s  o f  c h e w i n g .

Y e s .  Sc i e n t i f i c  s t u d i e s  o f  d e n t a l  a m a l g a m  in 

t o o t h  r e s t o r a t i o n  h a v e  b e e n  c a r e f u l l y  

c o n d u c t e d  f o r  m o r e  t h a n  1 0 0  y e a r s .  T h e r e  is 

n o  scientifically s o u n d  e v i d e n c e  l i n k i n g  

a m a l g a m  fillings t o  a n y  g e n e r a l  m e d i c a l  

d i s o r d e r .  Q u i t e  t h e  c o n t r a r y ,  a m a l g a m  

r e s t o r a t i o n s  c o n t i n u e  t o  b e  s h o w n  s a f e  f o r  

t h e  v a s t  m a j o r i t y  o f  d e n t a l  p a t i e n t s .  If t h e r e  

w e r e  a n y  p r o v e n  h e a l t h  h a z a r d ,  d e n t i s t s  

w o u l d  i m m e d i a t e l y  s t o p  u s i n g  a m a l g a m .

Y e s .  A f t e r  m o r e  t h a n  a  c e n t u r y  o f  t h o r o u g h  

t e s t i n g ,  n o  scient if ica lly  r e l i a b l e  s t u d y  h a s  

f o u n d  t h e  m e r c u r y  c o m p o n e n t  o f  a m a l g a m  

t o  p r e s e n t  a  t h r e a t  t o  t h e  g e n e r a !  h e a l t h  o f



d e n t a l  p a t i e n t s .  I n d e e d ,  f o r  t h e  g r e a t  

m a j o r i t y  o f  p a t i e n t s ,  t h e  b e n e f i t s  o f  u s i n g  

a m a l g a m  fillings f a r  o u t w e i g h  a n y  risks. T h i s  

is b e c a u s e  m e r c u r y  is m a d e  v i r t u a l l y  h a r m l e s s  

w h e n  it c o m b i n e s  w i t h  t h e  o t h e r  m e t a l s  u s e d  

t o  p r o d u c e  a m a l g a m .

In fact, m e r c u r y  in s m a l l  q u a n t i t i e s  is f o u n d  

t h r o u g h o u t  t h e  h u m a n  b o d y ,  it e n t e r s  t h e  

b o d y  p r i m a r i l y  t h r o u g h  t h e  f o o d s  w e  e a t ,  a s  

w e l l  a s  t h r o u g h  t h e  air w e  b r e a t h e  a n d  

t h r o u g h  o u r  d r i n k i n g  w a t e r .  E v e n t u a l l y ,  t h e  

b o d y  rids itself o f  m e r c u r y  t h r o u g h  t h e  u r i n e ,  

b u t  t h e r e  is a l w a y s  a  v e r y  l o w  l e v e l  o f  

m e r c u r y  p r e s e n t  in t h e  h u m a n  s y s t e m .  T h e  

a v e r a g e  m e r c u r y  le v e l  f o u n d  in t h e  g e n e r a l  

p u b l i c  is m o r e  t h a n  1 0 0  t i m e s  l o w e r  t h a n  t h e  

levtrl a t  w h i c h  h a r m f u l  e f f e c t s  a r e  u s u a l l y  

r e p o r t e d .

T h e  m e r c u r y  w e  r e c e i v e  e a c h  d a y  f r o m  

t h e s e  n o n d e n t a l  s o u r c e s  f a r  e x c e e d s  t h e  

m i n i s c u l e  a m o u n t  r e l e a s e d  f r o m  d e n t a l  

fillings.

Is A m a l g a m  A p p r o p r i a t e  F o r  U s e  W i t h  A m a l g a m  r e s t o r a t i o n s  a r e  a p p r o p r i a t e  f o r

Al l D e n t a l  P a t i e n t s ?  t h e  v a s t  m a j o r i t y  o f  p e o p l e .  In e x t r e m e l y  r a r e

case s ,  s o m e  i n d i v i d u a l s  a r e  a l l e r g i c  t o  

a m a l g a m .  H o w e v e r ,  a n  a l l e r g i c  r e a c t i o n  t o  

a m a l g a m  is s o  u n c o m m o n  t h a t  it i n v o l v e r  less 

t h a n  o n e  p e r c e n t  o f  t h e  g e n e r a l  p o p u l a t i o n .

S o m e t i m e s ,  in r a r e  c a s e s  o f  s e n s it ivi ty t o  

a m a l g a m ,  t h e  s e n s i t i v e  p a t i e n t  will 

e x p e r i e n c e  l o c a l i z e d  s y m p t o m s  o f  a l l e r g y  in 

t h e  f o r m  o f  i n f l a m m a t i o n  o r  r a s h .  M a n y  

t i m e s ,  this r e a c t i o n  is o n l y  t e m p o r a r y  a n d  w il l 

s u b s i d e  o n  its o w n  w i t h i n  2 - 3  w e e k s .

U s u a l l y  p a t i e n t s  w h o  a r e  t r u l y  a l l e r g i c  t o  

a m a l g a m  h a v e  a  m e d i c a l  o r  f a m i l y  h i s t o r y  o f  

a l l e r g i e s  t o  m e t a l s .  T o  g u a r d  a g a i n s t  t h e  

r e m o t e  p o s s ib ili ty t h a t  a  p a t i e n t  m a y  b e  

a ller gic  t o  a m a l g a m ,  d e n t i s t s  m a i n t a i n  a  

c o m p l e t e  m e d i c a l  h i s t o r y  f o r  e a c h  o f  t h e i r  

p a t i e n t s .  If t h e r e  is a n  a l l e r g y ,  s o m e  o t h e r  

r e s t o r a t i v e  m a t e r i a l  will b e  u s e d .

W o u l d n ' t  It B e  B e s t  T o  R e p l a c e  A m a l g a m  N o .  T h i s  p r o c e d u r e  is n o t  a s  s i m p l e  a s  it

Filling s W i t h  A n o t h e r  R e s t o r a t i v e  M a t e r i a l ?  a p p e a r s ,  a n d  it c a r r i e s  t h e  risk o f  u n n e c e s s a r y

d a m a g e  t o  h e a l t h y  t o o t h  s t r u c t u r e .  It a l s o  

c a n  b e  q u i t e  e x p e n s i v e .  U n l e s s  a  p a t i e n t  is 

t r u l y  all e r g i c  t o  d e n t a l  a m a l g a m ,  d e n t a l  

r e s e a r c h e r s  c a u t i o n  c o n c e r n e d  p a t i e n t s  n o t  

t o  h a v e  t h e i r  a m a l g a m  r e s t o r a t i o n s  r e p l a c e d .

A m a l g a m  r e s t o r a t i o n s  a r e  m a d e  t o  last f o r  m a n y  y e a r s .  B y  f o l l o w i n g  t h e  p r o p e r  o r a l  h y g i e n e  

r o u t i n e  a t  h o m e  a n d  b y  v i sit ing  y o u r  d e n t i s t  r e g u l a r l y ,  y o u  c a n  m a k e  y o u r  a m a l g a m  fillings last 

f o r  a  l o n g  t i m e .  O n e - h u n d r e d  a n d  fifty y e a r s  o t  e x p e r i e n c e  w i t h  d e n t a l  a m a l g a m  h a v e  p r o v e d  it 

t o  b e  a  s a f e  a n d  e s s e n t i a l  m e a n s  o f  m e e t i n g  p a t i e n t s '  d e n t a l  c a r e  n e e d s .



A m a l g a m  and Lawsuits; 

W h a t  are the Chances?

One of the more complex issues surrounding amalgam is over the potential of mass tort litigation. 
Should patients sue dentists? If they did, how successful would they be? We interviewed two attorneys and 
asked them their opinion. Dr. Berger is a dentist who received his law degree in December of 1989. Vasilios
B. Choulos is the senior partner of the San Francisco-based firm, Choulos, Choulos and Wyle.

“I  would not want to be a dentist today placing amalgam, ” stated Berger. This comment was based on 
his prediction that lawsuits stemming from the use of amalgam would dominate the courts in the 1990’s.

Berger couched his prediction with the following argument:

"On a scientific basis, there is no disagreement that mercury is coming out o f the filings and going into 

the body. In law, any change in structure or form o f the body is a harm, and is actionable.”

He then outlined three potential targets:

1. Individual liability against the dentist who places the amalgam.

2. Against the same dentist for being the actual manufacturer of the amalgam
(the material doesn’t become an amalgam until the dentist mixes the alloy with mercury).

3. Against the dental supply houses and the dental manufacturers for being the manufacturers and
suppliers of the component parts, knowing the use the doctor was going to put it.

However, San Francisco attorney Vasilios Choulos1 cautions any lawsuits stemming from the place­
ment of amalgam involving the dentist, would be difficult to win. He feels the best approach, is the latter 
target, the manufacturer.

In his words, “This most probably would not come under a drug concept; it is simply a product. I f  you 

can show that a product is defective, then you have strict liability."

Choulos believes this would be easier to pursue, however, he cautioned that it too, would be difficult, 
since it would involve numerous attorneys and a vast amount of money.

Whatever the outcome of the legal approach, we feel that continued research and public awareness 
will add to the chances of success for any such actions. ■

'Co-author of “Toxic Health Risks of Dental Amalgam." Vasilios B. Choulos. Esq. and Michael A. Weiner. Ph.D. 
— San Francisco Barrister, June 1985.
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This is the first edition of the 
newsletter for members of the 
Environmental Dental Association 
(EDA).

The E D A  is a non-profit organi­
zation whose purpose is to raise 
the awareness level of the dental/ 
medical community concerning 
hazardous side effects of specific 
dental materials and procedures.

Membership is composed of den­
tists, physicians, lawyers, biochem­
ists, researchers, and other profes­
sionals concerned about the poten­
tial side effects of dental materials 
and procedures. The Board of 
Advisors is composed of represen­
tatives from manv professional dis­
ciplines. E D A  president and news­
letter editor is Joyal W. Taylor. 
D.D.S., author of: The Complete 

Guide to Mercury Toxicitv from 

Dental Fillings. ■

E D A  B O A R D  O F  A D V I S O R S  

Charles Gableman. M D  
William Kellas, PhD 
Tim Kerstin, DDS 

Gordon Tessler, PhD 
Bill Wolfe, DDS

THE GOAL OF THE EDA IS TO TRANSFORM DENTISTRY 
INTO AN ENVIRONMENTALLY CONSCIOUS PROFESSION

A  valuable benefit of member­

ship is the quarterly ED A  News­
letter, Informed Consent which 

is dedicated to informing the den­
tal/medical community as well as 

the general public.
Each of its pages addresses a 

major concern. Example: “Speaking 

Out” —  events happening close 
to home, media and educational 

opportunities; “Global Perspec­
tives” —  significant research and 

evenLs happening around the world; 

and “Legislation and Law,” focus­
ing on what’s happening in the 
legal arena. ■

The ED A  Newsletter informs 

the membership of events and educa­

tional opportunities that are help­
ing to promote this transition.

Coming in future issues of the 
E D A  Newsletter:

• Interviews with leading authori­

ties in the non-toxic movement.
• Safety concerns with nickel, com­

posites, fluoride, etc.

• Protocol for amalgam removal.

• Updates regarding “Informed 

Consent” legislation surround­
ing the use of mercury in 

amalgams. ■

MEMBERS RECEIVE:; ■  CONTENTS

1. Subscription to The E D A  
Newsletter.

2. Immediate notification of sig­

nificant events.
3. Copies of noteworthy media 

articles.

4. Discounts on meetings, semi­

nars. and workshops sponsored 
by the EDA.

5. Discounts on books, booklets, 

cassette tapes, VHS tapes, and 

other literature distributed by 
the EDA.

6. Listing with the ED A ’s Refer­
ral Service. Toll-free Number 
(800) 388-8124. B

Portland Media Tour by 
ED A  president, Joyal 

Taylor, D.D.S..............Page 2

60 Minutes
Australia Page 3

Sweden Announces: 
“Amalgam will

be Banned”.................Page 3

New Research Confirms 
Mercury from Amalgams 

Accumulates
in Fetus Page 3

Amalgams
and Law Suits Page 4



PORTLAND-MEDIA TOUR Liter the same day, the station 

taped Dr. Taylor in a segment for 
PM Magazine. The producer has 

submitted the story as a network 
feature to other affiliate stations 

throughout the United States.

A M  Northwest featured Dr. Taylor 

in a special segment on mercury 
toxicity.

KATU-AM NORTHWEST

The local NBC affiliate invited 
Dr. Taylor on several programs.
Their morning news featured an 

interview with Taylor as he ex­
plained the concept of informed 

consent legislation. pM m a g a z in e

KATU-AM NORTHWEST

The program had the largest 

audience per capita of any tele­
vision morning show in the United 
States. As a result of his appear­

ance on the program, the E D A ’s 
Mercury Information Number was 
deluged with calls. Viewers wanted 
information on dentists in the Port­

land area that did not use mercury 
and who understood protocol.

Dr. Taylor recently completed 

a two day media tour of Portland, 
Oregon. Appearing on many local 

television and radio programs, he 
informed the public of the possible 

health hazards of amalgam.

The Oregon Dental Associa­

tion declined debate. They did 
issue a position paper stating, 
"Denial amalgam . . . presents no 

known general health threat to 

dental patients."

KGW-NEWS

Concluding, "This misinfor­

mation is a great disservice and a 

cruel hoax that only serves to 

confuse and needlessly alarm the 

public."

KGW-NEWS

Prior to the tour, press kits 
were sent to several senators and 
members of the Oregon legislature. 
Additional media coverage is now 
being planned for Portland in early 

1990. The purpose of the next tour 
is to target informed consent legisla­
tion in Oregon. H

Doctors interested in sponsoring similar 
coverage in tlieir area, mav contact 
David Collins al (503) 783-2212.

m  m

NEW RESEARCH 
REAFFIRMS:

MERCUR Y FROM AMALGAMS 
ACCUMULATES IN FETUS 
AS WELL AS MOTHER

September 1

Calgary, Canada 
Initial results of 
research involv­
ing radioactively 
tagged mercury 
amalgams placed 

in pregnant sheep showed eight times 

more mercury in the mother’s milk 

than in her blood The research team 
composed of doctors from the Univer­
sity of Calgary Medical School used 

radioactive mercury to prevent mis- 
identification with other sources of 
mercury accumulation.

Amalgams were placed in five 
sheep on the 112th day of pregnancy. 
After three days radioactive mercury 
was found in both mother and fetus 
blood. Also there was accumulation 

in the amniotic fluid and in maternal 
urine and feces.

At 16 days, mercury levels were 
highest in the mother in the kidney, 
liver, G.I. tract and thyroid. In the 
fetuses the highest levels were found 
in the pituitary, liver, kidney, and 
placenta.

At 33 days, some fetal tissues 
(such as brain, blood and liver) 
showed higher levels than the same 

tissues in the mother. ■

m MINUTES AUSTRALIA

Australia’s 60 Minutes recently 

aired a segment on amalgam. The 
report titled “Mouthful of Trouble,” 
featured an interview with Dr. Hal 

A . Huggins, several patients and 

mercury-free dentists from Sydney 

and Melbourne.

The program favored Huggins. Using anecdotal evidence, the report 
did not mention scientific studies in Sweden, Canada or the United 

States.

While we applaud favorable exposure to the issue, we believe 
scientific data that is now available, should be included in such reports 

to support anecdotal evidence. ■

SWEDEN'S CHEMICAL INSPECTION ANNOUNCES: 
"AMALGAM WILL BE BANNED" j

November 12 —  In the continuing con­
troversy over the possible health hazards of 
mercury silver fillings, director general of Swe­

den’s Chemical Inspection, Kerstin Niblaeus, 
announced that the dental filling material will 
be eliminated from use in Sweden. The three- 

ycar-old agency believes the recommendation will be adopted.

In a recent interview Niblaeus stated: “ The question is not if, but 

when." She further emphasized: *7 have not even considered that the 

government should not decide on a prohibition."

The agency submitted a list of ten hazardous chemicals it recom­
mended should be banned in that country. Mercury headed the list. H
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In 1988\ scrap dental a m a l g a m  w a s  declared a - • 

hazardous wi^tematerial b y  the Environmental 

P r o t e i M o n A g e m ^  f £  O n c e  a  doctor removes an 

a m a l g a m  piling f r o m  your m o u t h  a n d  places it on 

the tray, it once again becomes a hazardous waste . 

m a t e r i a l.. I  ask the reader —  w h a t  is it about the 

m o u t h  that ma k e s  this s a m e  item non-toxic?

r-iVrC?*:
Ju n e  1989, Health  C o n s c io u s n e s s — 29

4. t ..‘ it- ' ' >V' lu '•••* * 1 * ' *' ■*̂

By SANDRA DENTON, M.D.

brushing.U3< (F o r  m any years the 
Am erican  D en ta l A sso c ia tio n  m ain­
tained that once m ercury was placed 
with the other ingredients o f  theden - 
tal Oiling — silver, tin, zinc, copper 
—  it v-as tightly bound and did not 
escape.) In the face o f  vo lum inous 
research they were forced to change 
their position and adm itted that a l­
though m ercury does com e ou t o f  the 
filling, the am ount is "insignificant."

Everyon e  knows that m ercury is a p o i­
son. It is in fact, as Sharm a and 
O b e r s tc in c r  sta ted , *. . . a strong 
protoplasm ic poison  that penetrates 
all living cells o f  the hum an body. 
M e rcu ry  is a powerful biological p o i­
so n  w ith  no n e ce ssa ry  b io log ica l 
function."5

M ercu ry  is extrcm el) toxic. Sharm a 
and Oberste iner at U ta h  S ta te  U n i ­
ve rs ity  d iscovered  m ercu ry  is the 
single m ost toxic m etal that they in­
vestigated (even in such m inute co n ­
cen tra tio n s as 3.47 x 10 '7 m<. les).
M e rcu rv  is m en more toxic than lead, «
cadmit ;n and arsenic! It has cen 
stated r>y world regulatory agi ane.*. 
that tl . -nr\!c?i a m o u -i o f  ~ 
trc»t * ■ • t c ..... .

Absolutely A m a z i n g m m ?

A n  ju st a few  m inutes I can presen t 
the "facts" to  m ost lay people, and they 
can im m ediately grasp the significance 
that a poison has been im planted in their 
m outh w ith ou t their knowledge or co n ­
sent. N a tu ra lly , thev are unhappy about 
this and w ould like to  see the practice  
stopped.

W h y  is it then, that trained, educated 
professionals still ignore and d iscount 
these "facts" and even go so  far as to 
place paid advertisem ents in the  new s­
papers to  assure the public o f th e  sa fe ty  
o f this po ison ???  T h e  legal op in ion s 
right now  seem  to  be indicating that th is 
is frank  neg ligen t m isrep resen ta tion , 
possib ly consum er fraud, and th is action 
may have serious consequences.

W h a t are som e  o f the  'facts’ I tell m y 
patien ts?
» M e rc u ry  com prises over 50%  o f  the 

"silver" dental filling.
• R esearchers from all over the  world 

have m easured mercury vapor co m ­
ing o f f  the  filling, particularly a fter 
s tim u la tion  through r'ncwjng. b ru v  
’ *.*. h e ;  a n  J . J i r v e .  t i ’ i r t h

Sandra Denton, M.D.

K N O W N !  H o w  then  a m  w e be so  
certain that th e  am ount com ing ou t 
o f  our dental fillings is insignificant?

• T h e  world's fo rem ost researchers on
m ercury toxicity, D rs . T h o m a s C la rk ­
son and Jo h n  H u rsh  o f  the  U n iv e r s ity  
o f  R o c h e s te r  S ch o o l o f  M e d ic in e , 
Departm en t o f  Tbxicology and D rs . 
M agn us N y la n d e r  and L a r s  Friberg 
o f Karolinska In stitu te  in Sto ckho lm , 
Sw eden , co n c lu d e d  from  the ir re­
search6 that "the release  o f  m ercury 
from  denta l am a lgam s m akes the 
predom inant co n tribu tion  to  hum an 
exposure  to  inorgan ic m ercury in­
cluding m ercury vapor in th e '  ral 
population."

• T h e  In ternational Co n fe re n ce  on B io -
com patib ility  o f  M a te r ia ls  was held 
in N o v e m b e r  1 9 S 8  in  C o lo r a d o  
S p i in g s ,  C o lo r a d o . M a n y  o f  the  
world au tho rities on  m ercury m et to 
discuss the issue  o f  den ta l amalgam 
and o ther m ateria ls co m m on ly  used 
in dentistry. (T h e  proceed ings o f  this 
m eeting arc being pub lished  by L i fe  
Sciences Press in T h o m ia , W ash ing­
ton (2'X> i'ZTr-05301 and audio-visual 

• — '*• -1 • r-’-jn.̂ ns



m&the^o^sinaUMdMa$^eldS^4i!̂ i,*,/‘r,/,mflrl/ fnt manu vears and had he£n considered safe: ■ *3 \
i*. ®* ‘>>Wi.t-.i -T'"-'*; >■.-• ̂Si'j.■it and signed  the ir oi

■ • : A  f5r- WeT-'
, which read: 
j. toxic potentials
1 d o cu m e n te d  re le a se  fro m  d e n ta h - i J^  —  v --------- —— . . . . . . — . . . . . .  . 7 ................... U v o r . '.■*■■., :
; 4 a m a l g a m s , r ‘u  s a g < £ o f  m e r c u  r y - f  v | r  ( . to  h a n d l e  s c r a p  a m a l g a m  i n  t h e  f o l - ? r ‘: ? . r  p l e t e c o n f i d e n c e  i n  t h e s a f e t y o f d e n -  
"  c o n t a i n i n g * a m a i e a m ^ i n o r e a i e s  t h e  51 r l o w i n g m a n n e n ! ; - '  i ̂ ' L ’ " .^ I ' i'= rh -r ; . S r  Lai a m a l g a m .  . T h e  m e m b e r s  o f  t h ec o n t a i n i n g  a m a l g a m .
1 b e a l t h ' r i s k  o f  t h e  p a t i e n t s ,  t h e  d e n - '  
; t i s t s ,  a n d  d e n t a l  p e r e o p n c L ' c v f ^ l f  
f  A u t o p s y  s t u d i e s ’s b o t f a  p o s i t i y e . c 6 r r e | 
i I a t i o n  b e  t  w S S ' h - ' t  h e  ’ n  u r n  b e  r  " o f

occlu sa l surfaces o f  dental'am algani

•  Research' h a i show n m ercury dental 
: 'am algam ’to  have 'an  adverse'e ffect

' on th e  T-lym phocyte  coun t (a  very 
; '  im portan t part'jofjour. im m une sys- 
. ’ te m ).T  In o n e  pa tien t, D r .  D a v id  

Egg le ston  o f  the U n iv e r s ity  o f  C a li­
fornia, found a T-lym phocyte  count 
o f  4 7 %  (ideal levels are between 70- 
80% ).* A f te r ’ rem oval o f  the  amal­
gams th e  T-lym phocyte  coun t rose to 
73% .. R e in sertion  o f  four amalgam 
restorations on top o f  the com posite  
fillings, not even in direct contact 
w ith th e  teeth, resulted in a decrease 
to 55% .'. T h e  am algam s w ere  re­
m oved and the  T-lym phocyte  count 
m easured 72% .10 D r . Eg g le sto n ’s im ­
portan t research is ongoing and even 
m ore startling  resu lts are being pub­
lished now. W ith  all the concern 
about the im m une system  diseases o f 
today, does it m akesense  toco n lin u e  
using a dental material that might 
have such a drastic e ffect on  one’s 
de fense  system ?

• M u lt ip le  Sclero sis patients have been \
found to have 8 tim es higher levels 
o f  m ercury in the cerebrospinal fluid 
com pared to  neurologically healthy 
con tro ls."  Inorganic m ercury is ca­
pable o f  producing sym ptom s which 
are indistinguishable from those o f 
m ultip le  sclerosis.

• In 1988 scrap dental amalgam was de­
clared a hazardous w aste material by 
th e  E n v iro n m e n ta l P ro te ctio n  A -  
gency."  Scrap  amalgam, the portion 
'hat rem ains, after placing a filling in 
your m ovth. m ust be handled with 
erani a r e .  Accord ing  io :iic M a te ri- 

■ . • T .itii Sh ee t for mercury.
- ; ;  \  •» j ,fj», ,  ̂  r ,  y ^ . ,

^1 ^5 ^ • p • ., r» - .» • . • i_ | .»» ' ’
•/ . Store in unbreakable, tightly sealed con- 
^dftainers, away from heal : ~ _ _ e ' .  

f  2  Use a no touch technique for handling 
^ ’amalgam. ‘
; 3. Store under liquid, preferably glycerin or 

phn,ngraphic fixer s o lu t io n ^  . j ... 
M  O n c e  a docto r rem oves an amalgam 
fiiling from  your m outh  and p laces it on  
the tray, it once  again becom es a haz­
ard ou s w a s te  m a te r ia l and m u st be  
handled in the sam e m anner described 
above. I f  this scrap amalgam shou ld  find 
its way in to  the ground, one m ay be fined 
a sizable a m o u n L12 I ask the reader —  
whnt is  it  about the m outh  th a t makes 
th is sam e item non-toxic? O r  is it pos­
sible that the m ou th s o f som e  80%  o f 
Am erican s w ith  amalgam fillings are in 
actuality "toxic w aste  dumps."

In A la sk a , during A p r il and M a y , 
1989, the  sta te  dental associa tion  appro­
priated m oney for a paid advertisem ent 
titled "Straight T a lk  A b o u t D e n ta l A -  
malgam." L e t ’s  com pare facts.

"FACT" : T h e  fillings in your teeth are 
safe. Fo r  m ore than 100 years den­
tists have used, observed and tested 
am algam  filling  m aterials, and we 
have found them  to  be bo th  safe and 
e ffe c tive . N o  o th e r  m ateria l has 
been so  thoroughly tested, nor found 
to be as co st e ffective  as dental am al­
gams. .

T h is  sta tem ent is very m isleading. A -  
m algam  filling s have been tested for 
their streng th  but n o t for the ir safety. 
A lthoug h  asked several tim es to do so, 
the A D A  cannot produce these  "studies" 
show ing safety. O n  the  o ther hand the 
research pointing ou t its toxicity  is vo lu ­
m inous. Prior to th e  use o f  m ercury 
fillings, lead fillings had been custom ary 
for m any years and had been considered 
safe. F o r  years radiation was considered

~  denta l team, w how ork  w ith  amalgam 
. .  e veryd a y ,, are as h e a lth y  as th e ir  ; 
. | peers in the genera! population. A n d  

m o st o f  us have and would accep t
a m a lg a m  f i l l in g s  in  o u r  o w n  

-*•" m o u th s . . O v e r  100 m illion  A m e r i-  
cans have amalgam fillings. • v

■.... I f th is s ta te m e n tis t r u e ,a s th e A la sk a . 
D e n ta l A sso c ia tion  w ould  have us b e ­
lieve , then  w hy do d e n tis ts  have the 
h ighest suicide and d ivorce  rate am ong 
professionals? W h y  was neurop sych o l­
og ica l dysfunction  p re sen t in 90%  o f  
d e n tis ts  tested  by Jo e l B u tler, P h .D ., 
p ro fessor o f  psychology, U n iv e r s ity  o f  
N o r th  Texas?  Th is  in form ation  was p re­
sen ted  at the 1 C B M  co n feren ce  N o v e m ­
ber 1SS8 . H is  abstract reads "Areas o f  
su b o p tim a l function  w e re  ev id en t in 
sh iftin g  tasks - a tten tion  span, ability to 
concen tra te  - recent m em ory de fic its - 
visual recall, control dyspraxia - trem or 
and perceptual accuracy in judgm ent.

Psycho log ica l p rob lem s were co n ­
centra ted  in the areas o f  irritability, im - 
p a t ie n c e ,  te n s io n ,  f r u s t r a t io n  a n d  
co n flic L  N o ta b ly  absent w as calm ness. 
O b se rv a tio n  o f  data suggeu* tha t the 
longer a dentist practices, th e  less ability  
he  has to p3ss the en tran ce  exam s in to  
dental school. D r . B u tle r  is alarm ed at 
the  im plications o f  h is stud ie s nnd w nnis 
to  inform  dentists o f  the dam age that is 
underm ining their persona litie s and m o­
to r sk ills.'7

If the above " F A C T  is true, w hy then 
d o  fe m a le  d e n ta l p e r so n n e l r.nve  a 
h ig h e r  sp o n ta n eo u s a b o rtio n  ra te , a 
raised incidence o f  p rem ature  labor, and 
an elevated perinatal m o rta lity?0  T h is  
has been substantiated by the E n v iro n ­
m ental Protection Agency' to  be charac­
teristic  o f  wom en ch ron ica lly  exposed to 
m ercury vapor.14 R e ce n t stud ies in preg­
n a n t w om en ind ica te  th a t e lem en ta l

safe. Rem em ber the day's o f  shoe  fluo- m ercury does cross the p lacenta a n J  in- 
roscopy? D o e s  the routine use  o f pesti- J corporate into the fetus. ". . .the pla- 
civ les fo r  m a n y  y e a r s  r e d u ce  th e i :  ;_-nta. the chcrin ll.m io i. rvc nbrane, the

me aeoii.-tai
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m ercury w h ile  working In den ta l o ffice s  ' 
w ere  fo u n d  to  co n ta ir i s ig n i f i c a n t ly  
higher m ercury  levels’ th a n  in  co n tro l 
w on/ehw ith  n o ’occupationa l exposure  
to mercury.",* Sikorsky’s  w ork  in Poland 

f  studied 8 1  fem ales (45 den tists  and  36 
denta[ a ssistan ts). - S ik o rsk y .found  hair.

: m ercury leve ls m uch  greater than in  34
non-exposed contro ls;:. T h e r e  w as sig - 

| nificant positive  correla tion  be tw een  to - 
) ta l m e rcu ry  le v e ls  and re p ro d u c tiv e
* failures and also w ith  a preva tence  o f 
r m enstrual cycle  d isorders.1?; T h is  is a 

very recen t and significant study. T h e re  
was a h igh  incidence  o f  sp in a  bifida 
b ir th s th a t o ccu rred  in  th e  S ik o r sk y  
study popula tion  (5  ou t o f  1 17  pregnan­
cies). T h e  norm al ratio o f  occu rrence  is 
1 in 1000 births. Fo lic  acid de fic iency  
has been associated  w ith  sp ina  bifida and 
m ercury is  known to block  the function  
o f folic acid in the body. O th e r  a rtic les 

■ with sim ila r inform ation abound in  the 
literature.17:.^ .1. -̂1̂ . I  also  encourage 
the reader to  get Sam  and M ich a e l Z i f f s  
book In fe rtility  and B ir th  D e fe c ts  - Is 
M e rcu rv  Fro m  Silver D e n ta l F illin g s A n  
U n su sp e c te d  C a u se ? 21 7

I f den tis ts  and dental personnel are 
so  "healthy", w hy do den tists, accord ing 
to the insurance industry, have o n e  o f 
the h ighest utilization ra tes o f  m edical 
insurance? A n o th e r  reason to  consider 
why m ore  dental personnel are n o t d i­
a g n o s e d  a s m e r c u r y  to x ic  m a y  b e  
exp la ined  bv an inciden t reported  by 
M a cd o n a ld ’ who sta ted  "Since sym p ­
tom s vary  greatly, im proper d iagnosis 
may resu lt. Fa ilu re  to  consider m ercury 
as a causative  factor in digital num bness 
resu lted in two explora torysu rg ica l p ro ­
cedures for a 40 year old den tist. H e  was 
treated in several prestig ious m edical fa­
cilities for 16 years be fore  a ‘long sh o t’ 
lest fo r urine m ercury w as taken." O n e  
m ust a lso  rem em ber that the  diagnosis 
o f m ercury intoxication is extrem ely d if­
ficult because o f  the insid ious nature  o f 
. .• a r . j  b e a n o e  o f  m e . I  jih\M- 

;fiin;.ii.::itv w ith  p r . u . ;  'c

* .. > f' J,; . -r

’.v. * .*• v  r . r. v c;- . 'J  J u n e  1 9 8 9 ,  H e a l t h  C o n s c i o u s n e s s  —  3 1 -
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'levels may be found.in acute, exposures';t difficult because of the insidious 
j.’ (macromercunalism).-. However,!theyl f r -M $ i‘nature of the ohset ' a n d v

d a i Products by R o b ert G o sse iin , M .D ., '  
Ph.D.; Roger Sm ith , P h .D .; and H a ro ld  
H odge, Ph.D., D .S c ., makes, th is clear. 
"Urinary mercury levels are characteris­
tically low in chron ic exposure suggest­

i n g  a. h y p e r s e n s i t i v i t y  r e a c t io n .*  
A n o th e r  article by L J .  G o ldw ater, "The 
Toxicology o f Inorganic M ercury"15 says 
that urinary m ercury levels m ay give 
som e indication o f  the degree o f  expo­
sure. How ever, they are o f  lim ited value

W h y  do dentists, 

according to the insurance 

industry, have one of the 

highest utilization rates of 

medical insurance?

in the  diagnosis o f  poisoning. H igh  lev­
els can be found in hum an subjects w ho 
are sym ptom  free, and low  levels in those 
2xl.ibiting marked evidence o f  m icrom - 
ercurialism . It has been suggested that, 
in som e cases, failure to  excrete  m ercury 
is a factor in the developm ent o f  po ison­
ing. T .W . C lark son  in Biological M o n i­
toring o f T o x ic  M e ln ls ,0 discusses the 
significance o f  urine m ercury values. " U -  
r in a ry  e xcre tio n  o f  m e rcu ry  is used  
widely in m onitoring workers exposed to 
m ercury vapor (see  U . S .  E P A ,  1984). 
How ever, the relationship between uri­
nary excretion and absorbed dose is not 
well understood; urinary excretion m ay 
be directly related to  the kidney burden 
o f mercury un less renal damage has oc­
curred." T h is  point was a lso  made by 
La m m  and P ra tt in the ir  1985 study  
when they discovered a clear, negative 
ar. J  significa; t correla tion between lim e 
on the job and the level o f  m ercury in 
th-* urine. Th e se  researchers found that 
the longer a worker was on the job, ihe 
li'sr . m ercury is excreted in h is  urine.

l e v e l s  are n e i  helpful in the 
*: m e- r,.-Meaning since

. . . -• •--» j-j 1 r» H » y  ̂

few  m inutes. M e rc u ry  qu ick ly  finds its 
way in to  the  various tissues o f  th e  body, 
depositing  in  the  brain, adrenals, th y­
roid, and o th e r  organ system s. O n ly  at 
h igh levels o f  exposure will th is  param e­
ter be  o f any value. •rreiy/Wjii.x*:!: •
•- A n o th e r  poin t to  beconsidered  is  D r . 

M a g n u s  N y la n d e r 's  rep o rt w hich  a p ­
p e a r e d  in  L a n c e t  d e s c r i b i n g  th e  
increased uptake o f  m ercury in the  pi­
tuitary gland o f den tists.17

Th ere  are not enough w ords to  d e ­
scribe  the den tists and dental a ssistan ts
I have seen  w hose  lives have been dev­
astated by the  e ffects o f  ch ron ic m ercury 
exposure. It is tru ly heartbreaking - and 
preventable!

T h e  last part o f  the above  " F A C T  
in d ica te s th a t s in ce  over 100 m illion 
p eo p le  have  m ercury fillings in  the ir 
m outh, it m ust be right. T h e  m ajority  is 
no t always r ig h t R e p o rts  ind ica te  that 
every one  o f  us has m easurable residual 
am ounts o f  pesticides in ou r body. D o e s  
that reduce the  degree o f  to x ic ity?  . 
" F A C T " : A n v  den tist w ho encourages 

vou to  rem ove am algam  fillings in 
order to  "rem ove tox ic  sub stan ces 
from the  body" is guilty o f  a breach 
o f  eth ics. In addition to  the  A D A ,  
the  U n i t e d  S la te s  P u b lic  H e a l th  
Se rv ice s , the N a tio n a l In stitu te  o f,. 
D e n ta l Research  and the  C o n su m e rs  
U n io n  have all investigated  th e  a lle­
gations about am algam  —  and have 
found them  to  be use less. 
R e m e m b e r ,  th e  A D A  fo r m e r ly  

m aintained that m ercury did  n o t co m e 
ou t o f th e  filling. It m ay in te re st you  to  
know that the sam e d e n tis t su b je ct to  
breach o f  e th ics for suggesting  tox ic ity  
n a y  rem ove the fillings for co sm e tic  rea­
sons w ithout threat o f d isapprova l, ce n ­
sure, or rem oval o f  his license. I f  it is 
i 'icthical to rem ove a d ocu m en ted  b io- 
' v i r a l  known p o i s o n  from  the  m outh ,

, I . . . . . • tr \
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, .  v  an am algam  for. co sm etic reasons. but to  

be  reprim anded because1replacem ento^ 
; - . ' C l  amalgam.' fo r  a n *  o th e r  purpose; may. 
;  jeopairdize the  f i e a l t h ^ U i e ^ t o o ^ ' i s  it 

• v  considered  proper e th ics to  w ithho ld  th e  
’• in form ation  that m ercury is p resen t in  

•• - I -  the  re stb ra tio 'n a n d jo  lise'arnajgam’in- 
- d iscrim ina te ly?! In th e ’A m e rica n  legal 

'  ' sy stem  the ju d g e -a lw a js .d ire c ii the ju ry
- that it can n o t re fu n jT ^ e rd iir fla fg u ilty  

•. - i f  there .is any 'rw sonabie^aoubum ^f-:^ . 
> A la ska / Sta te  ^ M t e  m ajority  leader 

Pat R o d ey , has recently s ta te 4  "there j‘t. 
enough evidence to establish  R E A S O N *  

/  A B L E  D O U B T ,  as to th e sa fe ty  o f  den ta l 
'■ am algam s in any prudent p erson ’s m indz 

Sen a to r  R o d e y  followed his w ords w ith  
action  by  in troducing a se n a te  reso lu­
tion w h ich  w ill be vo ted  on in  the next 
session . I t reads thus: z i v y  :>.%• •

" S E N A T E  R E S O L U T I O N  N O .'i2 *
IN  T H E  L E G I S L A T U R E  O F  T H E  

; ‘ , S T A T E O F A L A S K A  ’ '
’ S I X T E E N T H  L E G I S L A T U R E . •

’ "• " F I R S T S E S S I O N ' "• ‘
 • • u’’

• R e la tin g  to  the use o f  in form ed 
consen t by den tists when they insert 
dental fillings that contain  mercury.

B E  I T  R E S O L V E D  B Y  T H E  S E N A T E :  
W H E R E A S  it i s ’ a ’com m on  dental 

practice  in th e  sta te  to  use an amalgam 
o f m ateria ls for dental fillings; and 

W H E R E A S  th is dental amalgam is 
thought by m ost perrons to be  m ade only 
o f  silver, but its  com position  is actually 
50 percen t m ercury, and -

W H E R E A S  s o m e  s t u d ie s  h a ve  
show n  tha t tox ic  m ercury vapors can 
leax from  the  fillings into a pa tien t’s 
blood system  and lead to m ercury po i­
soning, particularly in chem ically sen si­
tive o r  allergic persons; and

W H E R E A S  dental patien ts should 
have the  right to choose  which m aterials 
are used for the irden ta l fillings,but they 
o ften  lack basic in form ation  from the 
den tist that w ould help them  rr3ke an 
in form ed choice;

B E  I T  R E S O L V E D  that the Sen a te  
respectfu lly  requests the G o vern o r  to di­
rect th e  Board o f  D e n ta l Exam iners to  
report to the legislature by th e  10th day 
o f the Seco nd  Session  o f the S ixteen th  
A la sk a  S ta te  Leg isla tu re  its rccom m cn - 
■,'iion? r a :b r.r- r :'r. w hich  dentists 

: -  t - th a t

* (3 ) th Y r 'e / a fe ^
^ f^ c o u ld  bd used to r  dental fillings th a t 
:f'  could have o th e r  effects' on  th e  per*

(4 )th e y  have the right to in sist that an 
• '^ .a lte rn a tiv e  material bd'used." f ? /*»- 
?i?L I t  is hoped that'othe'r sta tes w ill fo l­
lo w ' th is  recom m enda tion  in  p a ssin g  

. sim ilar l e g i s l a t f p i ^ ^ ^ ^ i t * * -  
a "Concept Fa p er’ the  A la sk a  D e i  

partm en t o f  H ea lth  and Socia l Se rv ice s 
o h  January 17 ,19 8 9  stated: T h o s e  per- 

. so n s  w ho have had a large num ber o f  
‘ "amalgam fillings! w ho have experienced

' ■ c . - -

There are not enough wo r d s  

:i? to describe the dentists a n d '

. dental assistants I have seen 

whose lives have been 

devastated b y  the effects of 

chronic mercury exposure.

It is truly heartbreaking—  

a nd yreventablel

sym ptom s com m ensurate w ith  ch ron ic  
low  level m ercury  exposure and who 
have tried traditional treatm ents may 
w ish  to consider replacem ent therapy*. 
T h e  A la sk a  P u b lic  In terest R esea rch  
G r o u p  investiga ted  in fo rm a tion  pre­
sen ted  in this paper and is now  su p p o rt ­
ing e fforts to introduce legislation that 
w ill mandate the provision o f  fu ll in for­
m ation about these  potential health  e f­
fe c t s  from  m ercury  am algam s. T h e  
group is also supporting additional leg­
islation  to  "hold harmless" den tists who 
provide this inform ation (in  rejection  o f  
A D A  guidelines which prohibit even 
telling patients about these concerns). 
" FA CT " : T h e  Board o f D e n ta l E x a m in ­

ers o f the S ta te  o f  A la sk a  suppo rts 
the position o f  the Am erican  D e n ta l 
A sso cia tion  that "there is no scien­
tifically docum ented evidence o f  a 

■ cu re o rim p ro vem en to fa sp ec ificd is- 
. ease due to the  removal o f  (silver) 

amalgam restorations from  a non- 
allergenic patienL"
Th is  is true because poisoning is n o t  

:: s p e c i f i c  d i s e a r e . N o n e t h e l e s s ,  I h a v e
.. ’ ' . : * r \ *’• . «vi W»: .’'W .* Oi Scliiur*’ iCtUli.i,

‘ rp:ip,

sym ptom s,‘.various eye problem s, head : 
a ch e ^ 'm u sc le .jre m ’ora, jo in t  paira) in ^ !  

“ t e s t i n g  problem s; irregular heart b e a t s ' 
and/or u n exp la ined 'chest ‘pains, ag ita-y. 

' tion  and  irritability,*suicidal th o u g h ts ,’ 
and m an y  m any m ore cond ition s d isap - . 
pearing’a fter amalgam rem oval. \
/ -  T h e ‘A la sk a  paid advertisem ent goes * 
on  to  s a y  "D erisions about fillings, like, 
all d ecision s abou t yo u r dental hea lth ,■ 
shou ld  b e  m ade in yo u r  den tist’s  o ffice ' , 
w ith in  th e  bounds o f  th e  doctor/patient’: 
relationship.*,. T h is  m ay be  som ew hat 
d ifficu lt i f  the  reader experiences w h a t 
m any o f  my. pa tien ts te ll m e happens 
w hen th e y  e ithe r inqu ire  as to w ha t m a-l- 
terial is  being^placed in  their m ou th  o r  
i f  they  shou ld  request non -m ercury fill­
ings b e  placed in their m ou ths o r  that o f  
the ir ch ildren. In  m any cases the  den tist 
h a s g o n e  in to  an a b so lu te  rage a n d  
sto rm ed  o u t o f  the  o ffice . In  severa l 
o th e r  docum ented  instances, the  den tist, 
d e sp ite  the  request for non-m ercury fill­
ings, de libera te ly  placed m ercury am al­
gam fillings. W h a t does that do  for th e  
d o c to r / p a t ie n t  t r u s t  an d  r e la t i o n ­
sh ip ? ? ? ?  - •

I f  th e  den tists  o f  A la sk a , o r  any d e n ­
tist, ca re  about ou r health, as th e  adver­
tisem en t claim s, they would give se rio u s 
co n s id e ra tio n  to  the ev idence th a t is 
m oun ting  a t an alarm ing rate p roving  
m e rcu ry ;<: detrim ental to  our health  and 
well being. W h e n  the  report appeared 
in a Sw ed ish  new spaper M a y  o f  1987 
s ta t in g  th a t th e  Sw e d ish  governm ent 
h e a lth  board d ecla res am algam  to x ic  
and un su itab le  as a den ta l filling m a te ­
rial it w as quick ly disregarded. H e a d ­
l in e s  in  t h e  A D A  l i t e r a t u r e  r e a d  
"Am algam  ban reports are bogus." I 
th ink  i t  is qu ite  sign ificant that p u b lic  
hearings occurred  in Sw eden  toward th e  
end o f  19 8 S  and the  previous ruling w a s 
upheld  and reinforced.

Fo r tu n a te ly , there  are  d en tists  w h o  
have se riou sly  questioned  the  in fo rm a­
tion be ing  propagated by the e sta b lish ­
m e n t  T h e y  can no longer, w ith  a c le a r  
conscience , con tin ue  placing a po ison  in  
u n su sp e c tin g  pa tien ts w ho tru st th e ir  
d en tist. E sp e c ia lly  now  that wu h a ve  
suit? hie a lterna tives w hich , according to  
pro-.’.malgam den tist D r .  G e o rg e  F r c c d -  
mar-. m ay be stronger than am algam . 
(Dc :;>*rvTrim'. 7cb. JPS9). T r . ’ -c co n -



are' using' and  how  to  properly 
unsu itable  p n e ^ - T h e r e a r e . t w o .s u ch  
m eetings in  th e  near future^; T h e  Jn le r* [ 

■L’V .n a tio n a l A ca d e m y  o f  O ra l M e d  fcine and.1 
?;/ Toxico logy w ill hold its annual m eetin g  

. S e p te m b e r  15*17; 1989, in  D e t r o i t/  
M ich ig a n ?1 F o r  in form ation  call 3 13  [ 

7 627-4934/' H u g g in s  D ia g n o s t ic .C e n te r
" ;r  will h o s f 'a n  in ten sive  five day/course. 

O c to b e r 18 -23 ,1989 , on  B iq com p a tib je

C lin ica l ob serva tion  seem s to. indi* 
cate that se ru m  biocom patib ility  te stin g

r
t L - t h r o u g h  H u gg in s D ia g n o stic  C e n t e r . ^  

Z^ 've iy .va luab le ;!.Im m uno io g ic  r a t i o n s -  
f. to va riou sden ta lrna teria lsa re  iden tified
I and quantified , providing gu idance in
; determ ining the need for rem oval and

replacem ent w ith  appropria te  m a te ri­
als. F o r  in form ation  about th is te st call 
(1-800 / 331-2303). So m e  pa tien ts w h o  
have not had the bene fit o f  th is te st have 
had to  rep lace  their dental m a teria ls a 
second or th ird  tim e before  finding  co m ­
patible restorations.

.An excellen t re ference  text fo r the  
health  p ro fe s s io n a l and v ictim  in te r­
ested in learn ing m ore  about m e rcu iy  
toxicity is C b r o n ic  M e rc u ry  T o x ic itv  — 
N e w  H o p e  A g a in s t an En d e m ic  D ise a se . 
D o c to r ’s  G u id e  for L ife s ty le  C o u n se lin g ’ 
by H . L  Q u e e n  (1988 ). F o r  yo u r  co py  
call 1-SOO / 2 H E A R T  2. T h e  book  d e ­
scribes the in sid iousness o f  the prob lem  
and, m ore im portan tly , ou tlines p ro to ­
cols for p roper u se  o f  in travenous v ita ­
min C a n d  o th e r  trea tm ent m odalities.

In subsequen t issues o f  Health Con­
sciousness I w ill d iscu ss patient in s tru c­
t io n s  f o r  s o m e o n e  g o in g  I h r o u g n  
detoxifica tion  and helpful clinical p o in t­
ers for both  physicians and d en tists.

I trust th is article has eaused so m e  to 
have "second thoughts" about the  sa fe ty  
o f amalgam, and o thers to stand  up and 
end w hat was referred, to  by D r . A l fr e d  
S to ck  in 1926 as a "terrible sin  against 
humanity."
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KUP'S KOMMENT: * • ;
I had the indeed pleasure o f  being 

with Sa n d ra  D en ton , M .D .  at the  W o rld  
Co n g re ss  on  A lte rn a tiv e  M e d ic in e s  ia  
A th e n s .  G r e e c e  th is  spring. I asked 
S a r J y  i f  sh e  w ould honor H C  by being 
on the cover and w riting  a feature sto ry  
for you . H e r  m ost beautifu l pho to  ap­
p e a r s  o n  th e  c o v e r  a n d  h e r  m o s t  
dynam ic, high im pact writing The Mer­
cury Cover-Up appears here!!!

T h e re  is an aura o f  love, calm ness, 
caring, com passion, and balance about 
San d y  tha t is  im m edia tely  perceived. 
Sh e  is also  a very powerful, effective, 
truthful and well docum ented speaker 
and w riter; and from  the feedback tha t I 
have received  from  H C  readers and pa­
tients o f  hers, a superb  physician. W h a t 
a treat you  have in th is issue o f  H C  w ith  
Sandra D e n to n , M . D .

The Mercury Cover-Up is a paper to 
be read by all the m em bers o f the  health 
p r o fe s s io n  a s  w e ll  as th e  m edica l/  
allopa th ic p ro fession  and as m any lay 
people as possible. Ex tra  issues will be 
available for a while and 1 am planning 
on having p r im pd reprints o f th is article. 
Thanks, Sandy! G o d  bless you !

”r. D e n to n  received her medical 
degree from  the U n ive rs ity  o fT e n n e sse e  
in 1971 and com pleted  an internal m edi­
cine in tern sh ip  at S t.  Lu k e ’s  Ep iscopa l 
H o sp ita l in H o u sto n , Texas. She  then 
specialized in em ergency m edicine for 
a lm ost 14 years, becom ing board certi­
fied in  1981. Serv ing  as d irector o f  two 
hosp ita l em ergency medical services in 
Lou isv ille , K e n tu ck y  for five years, D r. 
D e n to n  gave many lectures in her field 
o f  expertise, "poisoning and toxicology."

D ; .  D e n to n  made a career change in 
1985 w hen  sh e  becam e convinced o f  the 
b e n e fit  o f  n u tr itio n a l and preventive 
m e d ic in e . F ry lea rn ing m any o f  the  
therap ies tau; nt by t h e  Am erican  C o l ­
lege o f  Ad va t '.em c'.t in  M e d i c i n e ,  s h e  
felt sh e  could «moI> n c  a n d  i m p r o v e  t h e  
q u a l i t y  o f  l i t  ! ’■' •. .
k e e p  t h e m  •.

Ch e la tio n  therapy is an accepted ther­
apy for th e  treatm ent o f  heavy metal 
poisoning and recognized b y  som e for its 
efficacy in  improving arterial circulation 
throughout the body. '• " - .  *

K eep in g  in line with her in terest in 
toxicology, D r. D e n to n  becam e aware o f  
the presence o f  mercury in dental fillings 
and im m ediately recognized the poten­
tial health  problems.^. H avin g  majored 
in chem istry  in college, she  saw  that any­
thing having such a strong affin ity for 
sulfhydryl groups could cause major dis­
ruption o f  normal cellular functions in 
the body. It occurred to her that many 
o f  those  people who used to frequent 
the em ergency room w ith  strange, bi­
zarre, unexplained, undiagnosed sym p­
tom s, finally being labeled as "crazy*, 
could instead be suffering from chronic 
m ercurv toxicity. Sh e  began to investi­
gate this possibility and has collected 
n u m ero u s articles (a lm ost 3000) and 
several books on the subject o f mercury 
toxicity. S h e  spent four m onths at H ug- 
g in s  D ia g n o s t i c  C e n t e r  rev ie w in g  
p a tie n t charts, answering phone calls 
from  patients worldwide, going through 
the files adding to her docum entation, 
and doing research.

D r. D e n to n  has since treated hun­
dreds o f  patients whose health problems 
have de fin ite ly  im proved when toxic 
dental materials were properly removed 
and detoxification procedures followed. 
She , o f  course, works closely with den­
tists trained in this area.

Realizing that m ost physicians are 
not aware o f  even the presence o f  mer­
cury in the dental fillings, much less its 
e ffe cts, D r . D en ton  lectures to inter­
e sted  p ro fessiona l organ iza tions. In 
fact, she recently had the  privilege o f 
le d  uring at the W orld  Con gre ss o f  Co m - 
p l e m c n t a r y  M e d i c i n e  in  A t h e n s ,  
G reece , to physicians from  44 countries. 
D r . D e n to n  also gave two lectures a l the 
International Con fe rence  on B iocom - 
p a t i b l c  M ateria ls, Novem b er 19SS: 1) 
C l i n i c a l  Foin tcrs on Detoxifica tion  o f 
’ . t e r c u r v  21 I n f e r t i l i t y  and B i r t h  D e f e c t s

/ 2 7 2 -0 5 3 0 ) a n d  ta p e s  a re  a va ila b le  
th r o u g h  H u g g in s  D ia g n o s t i c  C e n t e r  
(800 / 3 3 1 -2 3 0 3 ): D r .  D e n to n  a lso  le c­
tured a t  the  In te rn a tio n a l A c a d e m y  o f  
O ra l M e d ic in e  and T o x ico lo g y  m eeting  
Se p te m b e r  1 5 8 8 . . . .

. p D r .  D e n to n  has s tu d ie d  th e  various 
trea tm en t m od a litie s fo r  m ercury  tox ic­
ity  extensively. .W h ile  ra ising  aw areness 
o f  th e  p rob lem  bo th  a t the  pub lic  and 
p r o fe s s io n a l le ve l, s h e  e n d e a v o rs  to  
teach  th e  so lu tio n  as w ell. S h e  is a fre ­
quent radio  and  te levision  g u e sL  
; D r .  D e n to n  has b e co m e  in vo lve d  

w ith  d e n ta l p e rso n n e l,  tre a tin g  th e ir  
h e a l th  p r o b le m s  a n d  f ig h t in g  th e ir  
ba ttles fo r d isab ility  fro m  th e ir  o ccu p a ­
tional exp o su re  to a know n po ison .

H e r  p ro fe s s io n a l m em bersh ip s in ­
clude:

A m e r ica n  C o lle g e  A d va n ce m e n t in 
M e d ic in e  —  ch e la tio n  therapy and n u ­
tritiona l m edicine

A m e r i c a n  A c a d e m y  o f  E n v i r o n ­
m ental M e d ic in e  —  allergies and  tox ic  
su b stan ces in th e  env iro nm en t

In te rn a tion a l B io -O x id a tiv e  M e d i­
cine Fo u n d a tio n

In te rn a tion a l O z o n e  A sso c ia tio n  

C o n su lta n t  for T o x ic  E le m e n t R e ­
search  Fo u n d a tio n

B oard  o f  D ire c to r s  for In te rn a tion a l 
A c a d e m y  o f  O r a l  M e d ic in e  and T oxico l- 

ogy
F e l lo w ,  A m e r ic a n  C o l le g e  E m e r ­

gency P h ysic ian s

D r .  D e n t o n  and  h e r  d e n ta l  c o l­
league, D r .  Paul R u b in  o f  Se a ttle , W a sh ­
in g to n , m a d e  a p ro fe s s io n a l ca sse tte  
tape "M e rcu ry  D e to x ifica tio n  —  P a tien t 
In structions"  w hich  has been o f  great a s­
sista n ce  in ou tlin ing  general p rocedures 
fo r th e p a tie n t  to sp e ed  th e  healing  p ro c­
ess. T o  o rder call 206 / 32S-0221.

D r .  D e n to n  is in priva te  p ractice  w ith  
D r .  R o b e r t  R o w e n  a l Omni Medical 
Center, w hich is a to ta l h o lis tic  health  
c e n te r .  C h e la t i o n  th e ra p y ,  o x y g e n  
th e ra p ie s ,  a p p lie d  c lin ica l n u tr itio n , 
a cu p u n c tu re , neu ra l th e ra p y , s c le r o ­
therapy, counse ling , a w e igh t loss p ro ­
gram, and m ercury  tox icity  e va lua tion  
and trea tm en t are on ly  a few o f  the se rv ­
ices o ffered  at O M N I .  F o r  fu rth er in ­
form ation  w rite  D r. D e n to n  a t:

A m e r i c a n  !•> . ..:



M e r c u r y  P o i s o n i n g  F r o m  

D e n t a l  A m a l g a m

Jaro Pleva, Ph.D.1

T h is  report is a critical evaluation ot the 
use  of dental am algam  w ith  special consider­
ation o f  the po ssib ility  o f ch ron ic  m ercury 
poison ing. T h e  d escrip tio n  o f p sych ic  and 
so m a tic  sy m p to m s  a sso c ia ted  with co rro ­
sion  o f am algam  m ight help people with 
similar sy m p to m s  to  recogn ize  the possible 
so u rce  o f the ir p rob lem s. M e d ica l practi­
tioners need  to  recogn ize  the characteristic  
m an ife sta tio n s o f m e rcu ry  poisoning and it 
is also  m y  hope  that th is  rep o rt might help 
d e n tis ts  to  a b e tte r  understand ing  o f the 
haza rd s o f am algam  and com bina tions of 
m etals.

T h e  o n se t, d eve lop m en t and disappear­
ance  o f  sy m p to m s  in relation to  the dental 
trea tm en ts, an exam ination  of m y corroded 
am algam  fillings (deta ils will be published 
e lsew here) and  a know ledge o f corrosion  
m e ch a n ism s, leads to  the co n clu sio n  that 
co rrod ing  am algam  w as the cause  of a 
syn d ro m e , typ ica l o f ch ro n ic  m ercu ry  poi­
soning . A ll m y  o b se rva tio n s, both as a 
pa tien t and a s  a co rro sio n  sc ien tist, have 
reasonable exp lanations and ca n  be support­
ed by data  from  the scien tific  literature.

A n a ly se s  o f saved  silver amalgam fillings 
sh o w ed  that th ey  w ere  bad ly corroded. 
C o r r o s io n  a tta ck s  o n  a lm o st every aged 
am algam  filling sh o w  that a ssu ra n ce s that

amalgam is a stable alloy can  be d ism issed. 
S ta te m e n ts  that amalgam is not harmful are 
unfounded and based on sho rt-te rm  co n ­
siderations. Ga lvanic coupling of gold and 
amalgam g ives a guarantee  for m ercury  
poisoning within a relatively short time. T h e  
label “oral galvanism" is insufficient and 
misleading since  the problem  is crevice  
corrosion  o f amalgam.

F o r  va riou s rea sons the h azard s o f amal­
gam have been disregarded for at least 50 
years, resu lting in insufficien t inform ation 
about its dangers and an u n sa tisfa c to ry  
developm ent of alternative filling materials. 
T h e  dangers o f insidious m ercu ry  in tox ica­
tion from  amalgam are know n at least since  
the 1920s, but after m ore than  half a ce n tu ry  
the problem  seem s m ore to  the fore than 
ever. V o ic e s  have often been raised, warning 
that silver amalgam (and before that copper 
amalgam) is not harm less and describ ing  
sym p to m s of poisoning. In sp ite  of th is, the 
amalgam situation in the m ou th  is seldom  
considered  in medical practice . A  s tu d y  of 
the subject and today's situation, leads one 
to conclude  that the dental and medical care
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s y s te m s  have se r io u s de fic iencies in k now ­
ledge o f im portan t border sc ie n ce s  like 
co rro sio n  ch e m istry  and toxico logy.

Dental and Medical history
F ro m  abou t 20 yea rs o f age (beginning of 

1960s) m o s t o f m y  tee th , w ith  excep tion  of 
the  front o n e s, w ere  repaired w ith  amalgam. 
In 1963 a gold bridge w as placed in the left 
s ide  of the  lower jaw  to  replace tw o m issing 
tee th . In 1976 on e  o f the supporting  teeth  
had  to  be trea ted  for caries. T h e  hole in the 
to o th  w as tem porarily filled w ith  amalgam 
through  a hole drilled through the gold. T h e  
final treatm ent w as delayed for a year and 
th e n  the to o th  w a s root-filled through the 
hole  in the gold. T h e  cavity  w as again filled 
up  with amalgam.

U p  to th is  time m y general p rob lem s were

migraine and feelings o f s tr e s s ,  bo th  in crea s­
ing w ith time. T h e  headache  sta rted  in the 
late 1960s and becam e m ore  severe  a few 
yea rs later, well before the period  of w o rst 
sym p to m s. T h e  migraine w a s m ost o ften  
precipita ted by w eather ch an ges, especially 
low pressures. T h e  feelings o f s tr e s s  I related 
to  hard work and a lack o f balance betw een 
office w ork  and physical activity.

A  few m on th s after the  final dental trea t­
m ent I w as su r p r se d  b y  stron g , unexpla in­
able sym p to m s. 1 woke up  in the nights with 
in tense anxiety and irregular heartbeat and 
e ach  time, for a few m inu te s, I thought that 
th e se  w ere the last m inu tes of m y life. A t  the 
sam e time, o ther acute  sy m p to m s increased 
ve ry  m uch.

Table I.
Symptoms of the Amalgam Syndrome

I r r e g u la r  h e a r t b e a t ,  o f t e n  l o g e t h e r  w ith  a n x i e t y  
S t r o n g  p a i n s  in  th e  le f t p a r t o f  t h e  c h e s t  
R e t in a l b l e e d i n g
D im  v is io n ,  e s p e c i a l l y  a f t e r  e x e r c i s e :  s lo w  a n d  p o o r  a c c o m m o d a t i o n  
I n a b i l i t y  t o  f ix  t h e  g a z e ,  u n c o n t r o l l a b l e  e y e  m o v e m e n t s .  E y e s  d r a w in g  t o  o n e  s i d e  
G e o m e t r i c  f ig u r e s  in  t h e  v is u a l f ie ld , m ig r a t i n g  in  a  few  m in u t e s  f r o m  th e  p e r i p h e r y  t o w a r d s  t h e  c e n t e r  a n d  

s l o w l y d i s a p p e a r i n g  
A  " film " o v e r  t h e  e y e s ,  d r y  e y e s  
A r c u s  s e n i l is : a  g r e y  r in g  a r o u n d  t h e  c o r n e a  ( p e rm a n e n t)
R e d .  i r r i t a t e d  t h r o a t ;  i n f l a m m a t i o n  in  u p p e r  a i rw a y s  a n d  p l e u r i s y  a  y e a r  a f t e r  t h e  d e n t a l  t r e a tm e n t  
D i f f i c u l t i e s  in  sw a l l o w in g
S e v e r e  a m n e s i a :  c o n s t a n t  s t r a in ; a n x i e t y ;  ir r ita b il i ty : d i f f i c u l t y  a n d  e v e n  im p o s s i b i l i t y  t o  c o n t r o l  b e h a v i o r ;  

i n d e c i s i o n
L o s s  o f  i n t e r e s t  in  life ; t i r e d n e s s :  a  fe e l in g  o f b e i n g  o ld
R e s i s t a n c e  t o  i n t e l l e c t u a l w o r k : r e d u c e d  c a p a c i t y  fo r w o r k , b o t h  i n t e l l e c t u a l a n d  p h y s i c a l ;  r e d u c e d  

p o w e r s  o f  c o m p r e h e n s i o n ,  in f o r m a t i o n  d o e s  n o t c o m e  th r o u g h .
I n c r e a s e d  n e e d  fo r  s l e e p  
V e r t i g o
H e a d a c h e  ( a b o u t o n c e  a w e ek ) , o f t e n  m ig r a in e -l ik e , e s p e c i a l l y  i n d u c e d  b y  w e a t h e r  c h a n g e s  a n d  b y  

p r o l o n g e d  s l e e p  in  t h e  m o r n i n g s  
F a c i a l p a r a ly s i s ,  r ig h t s i d e  a n d  p a r t l y  p e r m a n e n t .  D a m a g e  t o  b a l a n c e  a n d  h e a r in g  
A  p a in f u l p u l l a t th e  lo w e r  ja w  t o w a r d s  th e  c o l la r  b o n e  
I n c r e a s e d  s a l i v a t o n ,  s o u r  m e ta l l i c  t a s t e  
B l e e d i n g  g u m s  a t t o o t h b r u s h i n g  
J o in t  p a in s ,  e s p e c i a l l y  in c r e a s in g  1981-2 
P a i n s  in  t h e  l o w e r  b a c k  
W e a k n e s s  o f  m u s c l e s ,  s lo w  m u s c l e  a c t i o n  
P r e s s u r e ,  p a i n s ,  “ n e e d l e s ” in  t h e  l iv e r  r e g io n
A s t h m a t i c  b r e a t h i n g  t r o u b l e s ,  a f e e l i n g  o f  n o t  b e i n g  a b l e  t o  b r e a t h e ,  " c r a c k in g  in  t h e  lo w e r  p a r t  o f  t h e  

p l e u r a l s a c ,  t o r c i n g  t o  c o u g h  
G a s t r o i n t e s t i n a l  i r r i t a t io n
" N e e d l e s "  a t ly m p h  n o d e s  u n d e r  a r m s  a n d  in g r o in  
E c z e m a

IBS
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A  s ta te  o f indescribable tiredness, s tre s s  

and anxie ty  w as co n stan tly  presen t. T o  per- 
-form sim ple tasks, to join d iscu ssio n s, to 
-fftink, talk and to be  social required consider­
able effort. During  v isits to  d o c to rs  I mainly 
com plained  about m y irregular heart. S in ce  
all te s ts  w ere  in general normal (a slightly 
e levated cho lestero l level), the resu lt w as an 
e n try  in the records that the patient imagines 
his troubles. T o  several d o c to rs  I pointed out 
that there w as an amalgam filling in the gold 
bridge, a filling w hich  after a few m on th s had 
b e co m e  black and rough w h ich  indicated 
co rro sio n  and d isso lu tion  of the amalgam. N o  
d o c to r  w as interested in this fact.

B e ca u se  o f eye troub les I visited an eye 
specia list. H e  found bleedings in the retina 
and high blood p re ssu re  and se n t m e back  to 
a general practitioner w ith the sam e resu lts as 
before. Pa ins in the c h e s t  fo rced  m e to 
d o c to rs  again. E C G  during rest and exercise  
sh o w ed  norm al hea rt condition. T h e  gastro­
intestinal sy s te m  w as x-rayed and exam ined 
for a. w hole day w ithout resu lts. M e rcu ry  
ana lysis o f the urine and blood, perform ed 
o n  m y urgent req u est, sh o w ed  Hg-values 
below  industria l limits.

T h e  d iagnosis that all th is w a s because  of 
s tr e s s  o r stra ined  relations in the family I 
co u ld  no t take seriously. F ro m  m y  previous 
life I w a s u sed  to  m ore stre ss , bo th  psych ic 
and physica l than during this period. S in ce  no 
d o c to r  co u ld  help m e I tried to  find the cause 
b y  m yself. I no ticed  that the su rfa ce  o f  the 
am algam  filling (about 4 x 4  m m ) in the gold 
bridge (su rfa ce  670 m m 2) rather quickly be­
ca m e b lack  and rugged. A s  a corrosion  
specia list I w a s fully aw are o f the fact that this 
w a s a galvanic cell w here the m ore  noble gold 
w a s the ca th od e  and the amalgam the anode. 
T h is  m ean t that the anode/amalgam was 
d issolving and th a t the m etals ionized as 
ca tion s. T o o  long I a scribed  this effect little 
significance, believing that the p ro ce ss  c e r - . 
tainly co u ld  n o t resu lt in dangerous am ounts 
o f  d isso lved  m ercury  s in ce  the university- 
trained d e n tis ts  tw ice had  put amalgam in 
d irect metallic co n ta ct w ith  gold w ithout the 
slightest hesitation.

W h e n  I had been torm ented  for about a 
yea r and a half and help w as now here in sight,
I did w hat now  seem s self-evident: I read 
abou t m ercu ry  poisoning in a toxicology 
book. M y  sym p to m s agreed well with those

o f chronic m ercury intoxication. T h e n  I went 
to  a dentist and had the amalgam in con tact 
with the gold exchanged for plastic. A fte r  
about three w eeks it becam e evident that this 
was a step  in the right direction and that I 
really was m ercury poisoned. T h e  stinging 
sensations in the armpits and groins and the 
eczem a disappeared first. T h e n  m any of the 
subjectively strongest sym p to m s began to 
diminish, but no t all o f them  and not 
completely.

Ab o u t three m onths after the exchange of 
the filling in the gold bridge I suffered a 
paralysis in the right half o f m y face, balance 
and hearing also affected. T h e  tentative diag­
nosis by the first doctor was a rare, tropical 
disease, imported from abroad. A n o th e r  d o c­
tor later diagnosed the m anifestations as 
H erpes zoster otis. Fo r  all 1 know  this latter 
diagnosis was based on  the d isco very  of a 
small area of sk in eruptions on  the  right ear. 
There  was never pain or itching in the 
affected area. T h e  facial paralysis / ear, 
balance troubles were considered  unusually 
severe which is also confirm ed by the fact 
that the damage was largely perm anent.

Three years after elimination o f the gold- 
amalgam galvanic cell (autum n 1981) m any 
sym ptom s remained and som e, e.g. tiredness, 
m uscle pains and breathing troubles were 
increasing. A  s tu d y  of the literature on dental 
amalgams and a knowledge of metal stability, 
and corrosion m echanism s led to the decision 
to  have al! amalgam removed. T h is  was done 
in the sum m er o f 1982. A lready after the first 
treatm ents considerable im provem ents were 
noted. W hen  the fillings opposite  the gold 
bridge were rem oved, every tendency to 
headache or migraine disappeared. T h e  
change was so  abrupt that I can se e  no other 
explanation than the removal o f the fillings in 
these still living teeth. In writing this, headache 
has not reappeared excep t on ce , after a 
dental treatm ent when several fillings were 
drilled o u t and presum ably so m e  amalgam 
was swallowed and inhaled. A n o th e r  in terest­
ing observation w as the disappearance o f the 
painful strain from  the lower jaw tow ards the 
collar-bone when two amalgam fillings in the 
lower jaw were rem oved.

W h en  all fillings had been rem oved, all 
sym p to m s e x ce p t the facial paralysis and 
arcus senilis rather quickly dim inished in 
about three m on ths. Su b jec tive ly  the mental
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abilities and m em ory  se em e d  to  recover 
m ore  slow ly than the so m a tic  functions. 
H o w e ve r, m ental functions are m ore difficult 
to  q u a n tify  th a n  s y m p to m s  o f a m ore  
physica l ch ara cter, for exam ple  irregular 
heart and difficulties in breathing.

S o m e  sy m p to m s  I had though t to  have 
o th e r  c a u se s  than am algam  also  d isa p ­
peared. especially back acne, w hich  I related 
to  office w ork and my height 1 190 cm ). A lso  
the pains below  the ribs w h ich  were thought 
to  be rem nan ts of a hepatitis 20 years earlier, 
d isappeared . In D e ce m b e r  19 8 2 1 also found 
that sm all ve s ic le s  and exfoliation of the 
epiderm is on the  sole of one foot and on the 
insides o f m y hands com plete ly  disappeared.

A b o u t five m o n th s after the las; amalgam 
filling had b een  rem oved  so m e  relatively 
s tro n g  sy m p to m s returned for a period of 
one  to  tw o w eek s. T h e se  w ere mainly nears 
irregularities together w ith  anx ie ty  a tta ck s 
and  stro n g  m etallic ta ste  in the m outh . A fte r  
th is period 1 had a feeling of even better 

•well-being than  before.
T h e  im p ro vem en ts in m y health  could  not 

be related to a n y  factor in m y surroundings: 
w ork , hom e, personal rela tions or diet since  
th e se  rem ained unchanged. T h e  disappear­
ance  of the sy m p to m s clearly fails into the 
period o f am algam  rem oval and afterwards. 
Finally I want to  s tre s s  the am azing im prove­
m ent in well-being, only three m on th s after 
the final dental treatm ent. In spite o f stiil 
im proving, 1 have  regained a feeling of peace 
and ca lm n ess, o f being able to  appreciate 
sm ells, details and gradations in m y su r­
round ings, som eth ing  I m u st go  back 10-15 
y e a rs  to  find. I no longer a c ce p t that a 40 
year old p e rso n  m ust have so m e  age-reiated 
sym p to m s: tiredness, headache  or pains in 
so m e  places. A c co rd in g  to  m y  opinion, a 
prerequisite  for health is that corroding 
alloys, releasing highly tox ic  heavy m etals, 
are rem oved  from  the oral cavity .

C o r r o s i o n  o f  S i lv e r  A m a lg a m
S o m e  pieces o f amalgam fillings, rem oved 

in 1982. have been saved  and analyzed for 
co rro sion  a tta ck s and com position  with a 
J E O L  scann ing  electron m icroscope  with 
E D A X  (En erg y  D ispersive  A n a ly sis  with X- 
rays) equipm ent. The first apparent features, 
visible with the naked eye, both  on  these and 
o ther fillings, w ere that their su rfaces towards

the tooth cavities, were largely black. Fig. 1 
show s an example of co rro sion  at the margin 
of a filling (five years old). T h e  su rfaces were 
clearly corroded, m ost severe ly  near the 
margins towards the outer eiectroiyte (saliva i. 
a feature which is characteristic  for crevice  
cell corrosion.

A  selective dissolution of th e  least co rrosion  
resistant phase in the metallograpnically com - 
piex amaigam sy ste m  has been ob served  
many times and has been accep ted  as one o f 
the m ost com m on ca u se s  for co rrosion  o f 
silver amalgam (Jorgensen. 1965: G u th ro w  et 
al.. 1967: Sarkar et al.. 1975). Co rro sio n  ot 
this phase releases metailic m ercury w hich  
can either ionize, evaporate or partly react 
with the other phases to form  new corrodible 
phase and the attack can continue (E sp ev ik , 
1977). Tne fiiling b eco m es porous w hich 
enhances corrosion  and ca u se s  the m argins 
to crack (Fig. 1. Jo rg en se n . 1975). Se ve re  
corrosion could be seer., not only betw een 
filling and tooth, but also o n  the free surface 
towards the cheek.

Su rfa ces and the inner o f fillings were 
anaiyzed with the E D A X  equipm ent. T h e  
inner of the fillings show ed  no  considerable 
difference between the tw o siiver amalgam 
fillings aged 5 and 20 years. The mercury- 
con ten t o f 40 percent w a s lower than in 
freshly prepared amalgam w hich contained 
45 percent m ercury. T h e  new  amalgam co n ­
tained significantly higher am ounts of copper 
relative to the siiver con ten t, which su gg ests a 
new type of amaigam. From  the chem ical and 
electrochemical point of view , the increased  
copper content (14 percen t) m ust be co n ­
sidered completely unsuitable since co p p er ;s 
easily dissolved to easily soluble com pound s 
(Wranglen &  Berendson. 1982).

Ana lyse s of the black corrosion  p ro d u cts  
in the crevices yielded interesting information. 
T h e  sm oo th  black su rface  o f  a five year old 
filling contained 27 percen t m ercury, 3 p e r­
cent silver and 66 percen t tin. T h e  black, 
porous surfaces of a 20 year old filling were 
devoid of m ercury and silver and conta ined 
40-60 percen t tin, 37-51 p e rcen t zinc and  4-7 
percent copper. T h e  surprisingly high zin c 
content might originate from  an underlying 
zinc phosphate cem ent layer, if originally 
present. G re y  areas o f the sam e  crevice  still 
contained 5 percent m e rcu ry  and 4 percen t 
silver and tin was enriched to  80 percent. T h e
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o u ter su rfa ce  o f  the five year old filling 
show ed  about 10 percen t lower m ercury 
co n ten t near the margin com pared to n o n ­
corroded su rfaces. Point analyses of corroded 
areas sh ow ed  none  of the phases reported to 
be  presen t in fresh amaigam (Espevik, 1977).

C o r ro s io n  is an electrochem ical p rocess 
w hich  ca n  be separated  into  two part reac­
tions (W ranglen , 1967) : an anodic p rocess 
w hich is the dissolution o f  the metal and a 
ca thod ic one, o ften  reduction  o f  oxygen and 
in an acid ic environm ent the reduction of 
hydrogen ions to hydrogen  gas. B oth  anodic 
and ca thod ic reactions m u st proceed sim ul­
taneously but can o ccu r  o n  separate places. 
T h e  p ro ce sse s  can  be dem onstra ted  by co n ­
necting a zinc and a platinum  electrode in 
dilute su lphuric acid. Z in c  will dissolve and 
hydrogen gas evolve on  the platinum elec­
trode. T h is  is called galvanic corrosion of one 
o f the tw o  m etals in d irect metallic contact. 
Basically, the sam e  p ro ce ss  can occur on  a 
m icro sco p ic  sca le  be tw een  different phases 
of an alloy.

A n o th e r  type o f co rro sion  cell can occur, 
e ven  in a pure and hom ogeneo us metal if the 
co nd itio n s for anodic and ca thod ic reactions 
differ at various places of th e  surface. Oxygen- 
rich  regions will be ca thod ic whereas regions 
depleted in oxygen will be anodic and corrode. 
In crev ices, the oxygen  partial pressure is 
low. C re v ic e  corrosion  is know n to occur on 
m etals like aluminium, sta inless steel and 
dental amalgam (W ranglen , 1967; Eroevik,
1977).

T h e  e lectro lyte  in a c re v ice  corrosion  cell 
differs from  that of the surrounding  solution. 
It is oxygen-dep ie ted , enriched  in corrosion  
p ro d u c ts , i.e. m etal io n s and som e o ther 
ions, o ften  -M o rid e s. p H  values a s low as 2 
have been  reported  in amalgam crevices 
(E sp e v ik , 1977).

A n  evaluation o f the co rro sio n  resistance 
o f a m etal m ust co n sid e r  b o th  the metal, the 
co rro sive  environm ent and  other factors. 
T h e  geom etry  of the  model/apparatus, filling 
is im portant; c re v ice s o c c u r  alm ost always 
and  are in p ractice  im possib le  to com pletely 
avoid. Am algam  f l in g s  in the teeth are no 
e x ce p tio n s  (S ch o o n o v e r  and  Souder. 1941; 
Jo rg e n se n , 1965). It is a well know n fact that 
am algam  o f every  know n com position  c o r ­
r o d e s  ( S c h o o n o v e r  a n d  S o u d e r ,  1941; 
al., 1965; M a teer  and R e itz. 1970). M a n y

people will have noticed that fillings which 
have to be exchanged are black along the 
margins. Corrosion  in crevices between too th  
and filling makes the latter brittle and ca u se s  
the margins to crack (Jd rgensen , 1965). It is 
important to observe that during corrosion  
the metal is d issolved a s a positive ion. a 
cation, and not as a neutral atom . Th e  latter 
is, however, the case w hen m ercury evapor­
ates.

Biological films which are som etim es a s­
cribed high stability and properties which can 
prevent e lectron transport (G la n tz  and 
Bergman. 1982), can be rem oved during 
chewing. S in ce  crevice corrosion  of amalgam 
is a fact, such  films can not have any real 
significance for this process. It is hard to 
imagine that their isolating properties could 
be better than the oxide film on an aluminium 
surface. Stiil. aluminium co rrodes in crevices. 
In the presence of even m inute am ounts of 
nobler elements, galvanic m icroelem ents are 
formed and the passivisation becom es in­
complete (Kaesche. 1971). Th e  cathodic rea c­
tion is nor blocked if the surface  film is 
electrically conductive.

If there is con tact betw een amalgam and 
gold or other nobie metals, the anode 
amaigam wiil be polarized towards m ore 
positive potentials and the rate o f corrosion  
will considerably increase (Sch oon over and 
Souder, 1941; Fraunhofer and Staheli, 1972; 
Till and W agner, 1973; W agner and Till. 
1973). M y  own experiences have show n that 
the entire surface of the filling then co rrodes 
rapidly and :hat the gold then takes over the 
function as a cathode. T h e  magnitude o f the 
corrosion current in su ch  a galvanic cell 
depends i.e. on the conductiv ity  of the e le c­
trolyte saliva, the oxygen  partial p ressure  
etc. Relevant to the role o f conductiv ity  is an 
interesting observa tion  I m ade when the 
gold-amalgam galvanic elem ent w as still p re­
sent. S o m e  days I had increased pains in the 
ch est and m ore troub les with m y eyes. A f te r  
som e m on th s of ob serva tion s I could c o n ­
nect the sym p to m s w ith  m y lunch salad. 
Th ere  w as nothing w rong w ith  the salad 
itself. M o n th s  later, w hen  I had d isco vered  
the cau se  of m y sym p to m s, I could also  
solve the riddle of the stro n g  e ffe c ts  o f the 
salad. I like salad with d ressin g , m uch  salt, 
vinegar and sp ice s. V inegar and salt will 
p roduce an e lectro lyte  with considerab ly
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MERCURY POISONING FROM DENTAL AMALGAM
in crea sed  co n d u c tiv ity  and o f low p H . Both  
fa c to r s  will p roduce  higher co rro sio n  cu r­
re n ts  and a co ncom itan t increased  release 
o f m ercury. R o s t (1976) h a s described  a 
ca se  o f  ch ro n ic  inflammation * the m outh, 
n o se  and throat. Th e  sym pton... were rapidly 
increasing  after acid food w a s ingested. Th e  
patient had b o th  gold and am algam  in the 
m ou th . A fte r  elim ination of the  amalgam the 
sy m p to m s disappeared.

Figure 1.

C o r r o s i o n  a t t a c k s  o n  a  5 y e a r  o l d  f i l l i n g  
• o p p o s i t e  t h e  g o l d  b r i d g e .  P i e c e s  o f  t h e  
m a r g i n  h a v e  b r o k e n  o f f .

D is c u s s io n
A ll sym p to m s described are well known 

from  chron ic mercurialism  (S to ck , 1926; 
Friberg  and V o sta l, 1972). T h e y  also agree 
well w ith  ca se s similar to  m y ow n  (Ste ffensen , 
1934). T h e  severe  co rro sion  o f my silver 
amalgam fillings and the d isappearance of 
sym p to m s during and im m ediately after the 
rem oval of the fillings, p roves that it really was 
a ch ron ic  m ercury  poisoning from  amalgam. 
T h e  typical pathological p ictu re  has been 
excellently described by S to c k  (1926), w hose 
report on  20 years of ob serva tion s clearly 
sh o w s the sufferings o f a chronically m ercury 
po isoned  person. 1 had the dub io u s pleasure 
to  s tu d y  the sam e phenom enon  on m yself 
during at least five years, bo th  a s a m ercury 
poisoned patient and as a co rrosion  specialist.

B o th  m y ow n  experiences and the m iser­
able situation o f other p e rso n s  I know  of, 
dem onstra te  that it is a lm ost im possible to 
d isco ver that the  cause o f o n e ’s  sym p tom s is 
p o iso n in g  from  dental am algam  w ithout 
being inform ed about th is so u rce  of poison. 
It is, in this ca se , within u s and  not com ing 
from  the  external env ironm en t. M o s t  of us

have m ore or le ss  am algam  in the m ou th  
both  day and night and are not aware of the 
fact that half o f it is m ercu ry . Th ere  are gram  
am ounts at e levated  tem perature  in the 
relatively aggressive  fluids of the m ou th . 
Co m p a red  to  the prohibition of cadm ium - 
containing glazing on  ch inaw are, w arnings 
for cadm ium  in m u sh ro o m s and lead in 
g a so lin e , th e  s i tu a t io n  s e e m s  a lm o s t  
grotesque.

I have o b se rve d  m y su rround ing s and 
questioned about 150 people with sym p to m s 
similar to tho se  I e xperien ced  m yself. A  
causai relation be tw een  their troubies and 
their dentai s ta tu s  se e m s to  em erge. T h e  
relation is m o st clearly se en  w hen there are 
gold resto ra tions w hich  ca n  com e into  c o n ­
tact with am algam , but also  w hen there  are 
m any large am algam  fillings and no gold. It :s 
remarkable that no  broad investigation on  
these relations has been carried  out already 
a long time ago, for in sta n ce  within the 
sco p e  of investiga tions on  the etioiogy o f 
civilization d iseases.

M e rc u ry  is probably the m ost tox ic  metal 
in our environm ent (S to c k . 1936; Fellenberg. 
1977; Till et al.. 1980) and all form s are tox ic  
(Friberg and V o s ta l. 1972). S in ce  the half- 
time for e xcre tio n  from  the brain for the 
m ost slow ly elim inated p h a se  is years, also  
small am oun ts of m ercu ry  during a long time 
can  p ro d u ce  the  sa m e  e ffe c ts  a s high 
c o n c e n t r a t io n s  d u r in g  a s h o r t  t im e  
(H ansch ler. 1977). T h is  w as known already 
in the 1930s (S to c k .  1938). A n  insidious long­
term  e xp o su re  can  p rod u ce  dam age and 
sym p tom s after d e ca d e s and the ca u se  wii! 
be very difficult to  estab lish  (Fellenberg.
1977). Additional so u rce s  o f poison will aiso  
be im portant. It is p assible that insid ious 
heavy-m etal poison ing (m ercu ry , cadm ium , 
iead) can be a factor in the increasing 
frequency o f civilization d isea se s (Fe lle n ­
berg. 1977). It has recen tly  been show n  that 
m ercury, in the sam e  a m o u n ts as th o se  
released from  amalgam (estim ated), can  p ro­
duce parodontitis in germ -free animals (Till,
1978).

Materials, as hazardous as m ercury, should 
not be put into the hum an body un less the 
last su sp icion  that it co rrod e s and gives 
sym ptom s o f poisoning, has been eliminated. 
It is remarkable that the situation is the 
opposite: amalgam poisoned person s have to
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Eve n  if amalgam released m ercury in 
a m o u n ts not m easurable with today's instru­
m e n ts , bu . the body reacted  to these  
am oun ts, the real e ffects m ust be considered 
and not presum ptions and figures based on 
inadequate m ethods of m easurem ent. H o w ­
ever. literature on  the hazards of silver amai­
gam  and the special dangers of galvanic 
e lem en ts amalgam-gold can  be found already 
from  the 1920s. Am ong  o thers, Prof. S to c k  
( S to c k ,  1926; 1936; 1938) has in detail and 
v e ry  com p e ten tly  d iscu ssed  the problem, 
b o th  as a ch em ist and as a poisoned patient. 
G a s s e r  (1976) has described a num ber of 
ca se s  w ith sym p to m s similar to mine. Th ese  
all d isappeared w hen the fillings were re­
m oved. G a s s e r  (1976I also  examined the 
surfaces of old fillings (age unknown), a ttack­
ed  by cre v ice  co rrosion  T h e  depth of co rro ­
sion  w as 50-90 m icrom eters which was e sti­
m ated  to  have released 240-560 milligrams 
during several years in a m outh  with m any 
fillings. T h e  corroded  marginal areas were 
depleted  in m ercury. T h is  agrees with the 
p re sen t E D A X  analysis ol the black surfaces. 
A n  increased silver con ten t, o b se a ’ed by 
G a s s e r  (1976) could not be seen in the 
p resen t investigation. O n  the contrary, the 
silver co n ten t w as in all in stances consider­
ably* lower than in non-corroded areas.

It m ust a lso  be pointed ou t that people with 
o ther metal com binations than with amaigam 
a s one  co m p o n e n t, can he troubled by the 
cu rre n ts  passing  between the metals. M o re  
local irritation can  then o c cu r  than when 
m ercury  is released from amalgam (W ranglen 
and B eren dson , 1982). H ow ever, cu rren ts 
are norm ally coupled to co rro sion  of metals 
and release of metal ions. F o r  som e sym p ­
to m s  it m ight be difficult to decide if they are 
ca u se d  by the cu rren ts or by  released metal 
ions. T h e  term  "oral galvanism" is misleading 
s in ce  the main problem  is corrosion  and 
release o f tox ic  metals.

R e p o r ts  on  co rro sion  of amalgam, publish­
ed  b y  dental institu tions, often indicate a 
m isu n d e rsta n d in g  o f po ssib le  co rro sio n  
m ech a n ism s (N ilner, 1981; G la n tz  and Berg­
m an. 1982); su ch  questions should be handled 
by co m p e te n t technical institu tions. Sw e e p ­
ing. un founded  sta tem en ts like "passivation 
o f the su rface  o f metallic dental materials is a 
co m m o n ly  o ccu rr in g  phenom enon  which 
m e a n s that the  intraoral co rro sio n  can be so

insignificant that it can  practically be c o n ­
sidered io have ceased" (G la n tz  and B erg­
man. 1982) can not be considered sufficient 
justification for loading the m outh with gram s 
of m ercury, o ften  in com bination with gold.

T h e  sta tem ent that there have never been 
reports on  system atic dissolution of silver 
amalgam fillings (G la n tz  and Bergman, i-^oz) 
has no foundation in reality. A lm o st any old 
amalgam filling, viewed through the m icro s­
cope, sh o w s attack  by crevice  corrosion. 
Disregarding the question  of the stability of 
single restorations, it is primarily the very 
com m on and thoug h tle ss use ot co m b in a­
tions of m etals like gold and amaigam w hich 
ind ica te s that d e n t is ts  today have little 
qualification to  prevent poisoning ot their 
patients. M o r e  educa tion  and interest are 
n e ed ed  to  ta k e  a d va n ta g e  o f p r e se n t  
knowledge.

Fo r  the sam e  rea son s, s ta tem en ts that 
there are no  rea so n s to  advise d e n tis ts  
against the  u se  of am algam  and that people 
shou ld not be im parted the belief that we 
face considerab le  health problem s (Triberg. 
1982). do not reflect the real sin  ation .tnd are 
w orthless w hen it co m es to solving existing 
problems.

T h e  co rrect approach  is not first to u se  
amalgam and then to dem and that the patient 
himself shall prove that amalgam caused the 
ensuing problem s. F irst it m ust be proved 
that amalgam is not harm ful and hat it does 
not corrode. It is certainly not sufficient to 
diffusely refer to m any people w ithout trou­
bles (the first years). Furtherm ore, as long as 
patients with sym p tom s o f m ercury poisoning 
are not investigated regarding the amaigam 
situation and their com plain ts a pnori are 
dism issed, there will be no reports on the 
su sp ected  role o f amalgam. D e sp ite  this, the 
num ber of p e rso n s w ho  have solved their 
problem s them selves is increasing. Scientific 
m ethods like chemical analysis are som etim es 
not sufficient and have no  value on their ow n; 
the practitioner ca n  se ldom  form the right 
diagnosis w ithout taking the patient's s ta te ­
m ents seriously.

C o n c lu s io n s
M y  ow n sym p to m s, the similarity w ith 

those of chron ic m ercury  poisoning, their 
disappearance w hen  the amalgam was re-
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Hahn, Leszek J.; Kloiber, Reinhard; Vimy, Murray J.; Takahashi, Yoshimi; and Lorscheider, Fritz L.

Dental "silver" tooth fillings: a source of mercury exposure revealed by whole-body image scan and tissue 

analysis.

The F A S E B  Journal. Vol. 3:2641-2646. Dec. 1989.

A B S T R A C T :  "Mercury (Hg) vapor is released from dental "silver" tooth fillings into human mouth air 
after chewing, but its possible uptake routes and distribution among body tissues are unknown. This 
investigation demonstrates that when radioactive 203H g  is mixed with dental Hg/silver fillings (amalgam) 
and placed in teeth of adult sheep, the isotope will appear in various organs and tissues within 29 days. 
Evidence of H g  uptake, as determined by whole-body scanning and measurement of isotope in specific 

tissues, revealed three uptake sites: lung, gastrointestinal, and jaw tissue absorption. Once absorbed, high 
concentrations of dental amalgam H g  rapidly localize in kidneys and liver. Results are discussed in view 

of potential health consequences from long-term exposure to H g  from this dental material."

A U T H O R S ’ C O N C L U S I O N :  "Our laboratory findings in this investigation are at variance with the 
anecdotal opinion of the dental profession, which claims that amalgam tooth fillings are safe."

T H E  A U T H O R S :  This research study was conducted by the Departments of Radiology, Medicine, and 
Medical Physiology of the University of Calgary, Faculty of Medicine, Calgary, Alberta, T 2 N  4N1,

Canada. Murray J. Vimy, D.M.D., F.A.G.D., 
F.I.A.O.M.T. is the dental member of the team. The 
other investigators are M.D.s or Ph. D.s in medical 
research. Purely dental researchers know dentistry, but 
are not expert on medical or physiological 
considerations. This research team and the research 
facility are highly qualified to investigate and evaluate 
the dental, medical, and physiological aspects of the u3e 
of dental mercury amalgam fillings. The safety of 
dental mercury amalgam fillings should, and will, be 
determined by the cooperative efforts of experts in the 
various human health disciplines and not by dentists 
alone.
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Association of Immunologists - The Society for Cell Biology. It consists of over 30,000 scientists in these 
human health investigative disciplines. It is a highly respected and esteemed organization that presents no 
bias on the issue of the safety of dental mercury amalgam filling*;.

T H E  E X P E R I M E N T A L  P R O T O C O L :  The sheep was selected as the experimental model for this 
study because it is an animal that closely approximates the human in its physiological function and 
response. In studies of the hard tissue of the teeth, such as the incorporation of fluoride into tooth enamel, 
sheep are not a good model because of differences in the mineral structure of the teeth themselves. But this 
was not a study of tooth enamel; it is a study of the fate and physiological effect of a dental filling material. 
For this purpose, sheep are a far better model than are hamsters, rats, mice, guinea pigs, or other commonly 
used animals.

The use of radioactively labelled mercury in the experimental fillings guarantees specificity and 
eliminates the need for control animals. Other possible sources of mercury such as food, air and water will 
not contain mercury that is radioactively labelled. Extreme measures were taken by the researchers to 
guarantee experimental accuracy.

Amalgam fillings were placed into 12 molar teeth of the experimental animal. The fillings were 
deliberately over-carved to a concave form to ensure that they would not wear excessively. Each filling 
contained approximately 425 milligrams of mercuiy which, according to literature reports cited by the 
authors, is about 5 0 %  of the mercury in an average molar amalgam filling in humans. The animal was then 
provided free access to water and fed fresh hay twice daily for 29 uays, after which it was sacrificed and 
evaluated. During the 29 days post-chewing intra-oral mercury vapor measurements were periodically 
taken. These measurements closely approximated like measurements derived from human subjects in 
previously published studies. The fate of the dental amalgam mercury was determined by whole-body 
scanning and measurement of radioactive isotope in specific tissues.

The results of this study clearly demonstrate that "substantial quantities of H g  from amalgam will appear 
in various body tissues as early as 29 days after placement of amalgam fillings in teeth". The highest levels 
of mercury were found in kidney, feces, stomach, and liver. Substantial amounts were also found in the 
g u m  tissue, the alveolar bone surrounding the teeth, and the lining of the trachea. Even during this relatively 
short time H g  accumulation was also found in the heart tissue, the brain and several endocrine glands 
(pituitary, thyroid, adrenal, pancreas, and ovary). The levels of mercury found in the blood and urine were 
a great deal lower than levels found in most tissues.

In other studies on sheep performed by this research team run as long as 140 days, it was found that H g  
from dental amalgam fillings will progressively accumulate in tissues and remain elevated with time. In 
humans, each dental amalgam filling remains in the tooth an average of 7-9 years and often much longer.

The authors pointed out that it has been scientifically established that mercury can cause autoimmune 
disorders and that this study established that dental amalgam fillings can be a major source of chronic 
exposure to mercury.

E D I T O R I A L

Previously published research has conclusively demonstrated that mercury is released from dental 
amalgam fillings and that the amount of mercury released is greatly increased by stressing the fillings with 
chewing or brushing. Several published human autopsy studies have found a direct correlation between the 
number of amalgam fillings present and the amount of mercury found in brain and kidney tissues.

This latest study clearly demonstrates that mercury from dental amalgam fillings transfers to numerous 
body tissues in a very short period of time. There can be no argument over the source of the mercury. It 
also establishes the entry routes into the body of the dental amalgam mercury. Besides the previously 
theorized lung inhalation and gastrointestinal absorption routes, this study also clearly identifies the tissues 
of the oral cavity as an entry route. Considering previously published research on the pathological effects 
of mercury on oral tissues, this finding adds significance to the consideration of mercury from dental 
amalgams as an additional factor in periodontal disease. Finally, this study further confirms the fact that 
measurements of mercury levels in blood and/or urine are not reflective of body burdens of mercury, 
particularly after exposure primarily to mercury vapor. This is significant and vital research, indeed.

As the authors of this study pointed out "Mercury (Hg) has been the major component of tooth filling
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materials for the past 150 years and its use has met with continuing controversy, as clear evidence regarding 
its safety has not been demonstrated". It is a matter of record that the dental profession, until quite recently, 
has never even bothered to investigate potential health effects of mercury amalgam dental fillings. Opinions 
that this filling material is harmless when placed in human teeth are all based on evaluation of levels of 
mercury found in blood and/or urine, which are procedures well acknowledged to not be reflective of the 
body burden or toxic effects of mercury.

This landmark study represents a new quality of research on the potential health effects of mercury from 
dental amalgam fillings that has become apparent in recent years. The question is no longer being left to 
strictly dental investigators. Qualified investigators in other health disciplines have become involved. 
Moreover, publication in the F A C E B  Journal is significant. It means that a large number of health science 
expens will now become aware of the issue.

Three things are becoming increasingly clear. It is obvious that the controversy over the use of mercury 
amalgam dental fillings is no longer confined to the dental profession. Secondly, it is also becoming clear 
that the position of the dental profession that mercury amalgam dental fillings are totally harmless to human 
patients (unless they are allergic to mercury) is based on a dangerously insecure scientific foundation. All 
over the world scientists, physicians, government officials, environmentalists, and patients are discovering 
this uncomfortable situation. Thirdly, the patient must be advised when a toxic material is to be implanted 
in their teeth, the potential hazards of the material, the alternative materials available and be extended their 
constitutional right to freedom of choice and informed consent. The time has come for organized dentistry 
to seriously and honestly reevaluate its position.

In this regard, several state legislatures have been made aware of the potential toxicity of mercury 
amalgam dental fillings and the lack of dental patient freedom of choice and informed consent. The first to 
take some formal investigative action is the State of Illinois. The Eighty-Sixth General Assembly, Illinois 
House of Representatives recently adopted the following House Resolution No. 1084. Offered by 
Representative Cowlishaw:

W H E R E A S ,  It is a com m on dental practice in Illino is to  use  an amalgam o f  materials for dental fillings; and 
W H E R E A S ,  T h is  denial amalgam, thought by the p u b lic  to be m ade only o f  silver, is actually 50% mercury; 
and
W H E R E A S ,  S tu d ie s have show n that toxic m ercuiy vapors can leak from filling s into the blood system and 
cause serious health problem s, particularly in persons w ith  allergies or chem ical sensitiv ities; and 
W H E R E A S ,  Dental patients often lack information that w ou ld  enable them to avoid having mercury used fo r 
their fillings; therefore be it
R E S O L V E D ,  B Y  T H E  H O U S E  O F  R E P R E S E N T A T I V E S  O F  T H E  E I G H T Y - S I X T H  G E N E R A L  
A S S E M B L Y  O F  T H E  S T A T E  O F  I L L I N O I S ,  d ial th is  body hereby requests that the Illinois Department 
o f  Public Health review  die studies that have examined the health risk s o f  m ercury in dental fillings and report 
to the General A s se m b ly  b y  M a rch  1 ,19 9 0 , its find ings about such  risks a s well as its recommendations for 
providing a means by w hich  dental patients may be in form ed  o f  the find ings and o f  the alternatives to mercury 
content in filling s when seeking dental treatment; and be  it further
R E S O L V E D ,  Th a t a co p y  o f  th is preamble and reso lu tion  be presented to the D irector o f the Illinois 
Departm ent o f  Public Health.
Adopted  by the H o use  o f  Representatives on No vem b er 1, 1989. S ig ned  M ich a e l J . M adigan, Speaker o f the 
H o use  and John F . O ’B rien , C le rk  o f the House.

********************

IS D E N T I S T R Y  P O L L U T I N G  T H E  E N V I R O N M E N T  W I T H  M E R C U R Y ? ? ?

Recent articles in the A D A  News (9 October 1989) and The Arizona Daily Star (16 October 1989) are 
sending shock waves through the dental community and drawing the interest of environmentalists and other 
citizens. The newspaper article was entitled "County Says Dentists are Dumping Excess Mercury"; the 
A D A  response was "Arizona mercury decision ‘misguided’".

Pima county (Tucson) Wastewater Management Department officials, working with the U.S. 
Environmental Protection Agency, have determined that dentists’ offices are illegally dumping mercury 
into treated sewer water. Excess mercury was found in the Santa Cruz River, which is downstream from
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the county’s two sewer treatment plants, and officials traced the source to local dental offices. The county 
temporarily closed seven dental offices because of excessive mercury dumping.

The U S E P A  is ordering the county to keep mercury out of the Santa Cruz, which supports a large and 
complex array of plants and animals. Officials of the Arizona G a m e  &  Fish Department supported the 
county’s action and pointed out the threat to wildlife caused by the mercury pollution.

Arizona Dental Society officials deny the allegations. According to the president of the Southern Arizona 
Dental Society: "There is mercury in the amalgam, but it’s O K  to put amalgam in your mouth and it’s O K  
to put it in a landfill". Dental officials contend that free mercury is not available in amalgam once the metals 
are mixed together. [ B I O - P R O B E  C O M M E N T : This is the very same ‘mercury is locked-in the amalgam 
filling once it is placed in the teeth’ explanation n o w  conclusively disproved by numerous published 
scientific research studies.] Basing their position on this explanation, the dental officials maintain that the 
mercury pollution must be coming from other sources, not dental offices.

The Pima County Wastewater Management Department contradicted the dental officials. They routinely 
check all local users of mercury and found mercury only in the sewer lines of dental offices, but not in 
sewer lines of anyone else. A  check of county records since 1985 supported the W M D  position. Of the 73 
mercury violations since 1985, dental offices violated the mercury limit 71 times and hospitals exceeded it 

twice,

These events in Arizona are supported by world-wide attention devoted to the environmental aspects of 
the use of mercury in dentistry. At least one dental school in Tokyo, Japan was temporarily closed for 
polluting waste water with mercury. In West Germany, attempts are underway to evaluate dentistry’s 
contribution of mercury to waste water. Most importantly, die recent dramatic announcement of the 
intention to ban dental amalgam in Sweden was made by that country’s Chemical Inspection Agency, 
which has the responsibility for environmental pollution.

D E N T I S T R Y ’S O B L I G A T I O N  T O  T H E  E N V I R O N M E N T .

Obviously, dentistry has an obligation to the environment as well as the patient. It would be helpful to 
first understand the extent of the problem, which is two-fold: 1) N e w  mercury added to the pool each year 

by the placement of new amalgam fillings; 2) The removal of existing amalgam fillings. Mercury amalgam 
fillings are removed for a variety of reasons and are replaced with new amalgam fillings, gold inlays, 
crowns, or composites.

According to U.S. government information on the amount of mercury used in dentistry each year and 
American Dental Association estimates of the number of dentists in the country, amalgam-using dentists 
use at least 2 pounds of mercury per year. Estimating that approximately 100,000 of the nation’s 140,000 
or so dentists use amalgam (excluding specialists and mercury-free general dentists), this adds about 
200,000 pounds (100 tons) of new mercury to the pool annually. N o  figures are available as to how much 
of this is placed into teeth and how much of the excess mixed amalgam is discarded and disposed of. If 
only 1 0 %  (certainty a conservative estimate) of the mixed amalgam is thrown away or carved away from 
the top of the filling and washed down the drain, 20,000 pounds (10 tons) of mercury is immediately added 
to the environment annually in the United States in this manner. This leaves 180,000 pounds (90 tons) of 
mercury going into the teeth of U.S. citizens each year.

Since there is no data available on mercury disposal of removed amalgam fillings, we shall try to make 
reasonable and conservative estimates. All general practice dentists (non-specialist), whether or not they 
place mercury amalgam fillings, remove them. A  reasonable and conservative estimate would be the 
removal of 5 amalgams per day. Dentists work at least 200 days per year, so each G P  dentist removes at 
least 1000 amalgam fillings per year.

According to Craig’s textbook on Dental Materials, each average sized amalgam filling contains 78C 
milligrams of mercury. Being as conservative as possible, we shall use the figure of 680 milligrams, which 
is 0.68 grams (1000 milligrams= 1 gram), for the amount of mercury in each removed amalgam. The 
amount of mercury in 1000 removed amalgam fillings would therefore be at least 680 grams, which is 0.68 
kilograms (1000 grams= 1 kilogram). Since there are 2.2 pounds to a kilo, each G P  dentist contributes at 
least 1.5 pounds of mercury (2.2 x 0.68) to the environment each year just from the removal of old mercury
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amalgam fillings. Since these ure very conservative estimates, the amount could be much more. So if a state 
has 1000 dentists, that is over 1500 pounds of mercury going into the environmer jach year in that state.

Where does it all go? Dentists drill out the old amalgams. The material is mixed with water and either 
vacuumed out of the mouth or spit into a sink. In either case, it goes out into the waste water. Dental offices 
have, or should have, traps in the lines to catch large particles of amalgam. These traps allow the water, 
and smaller particles of amalgam, to pass through. These traps will also allow the passage of free 
(elemental) mercury. The question of the stability of mercury within an amalgam mixture has already been 
settled. Mercury is not ‘locked in’ the amalgam. That has been repeatedly proven scientifically. Any 
number of forces will cause the release of mercury from mixed amalgam.

W e  at Bio-Probe are not experts on water treatment, but w e  did make an effort to learn what we could 
about the subject in a short period of time. W e  wish to express appreciation to Warren Clough (Ozark Water 
Analysis Co. Sulfur Springs, Arkansas. Tel: 8(30-835-8908) and Tim Robbins (Sears H o m e  Improvement 
Dept. Orlando, Florida) for their prompt and willing cooperation in providing the following information. 
W e  will pass on to you additional information as it becomes available.

There are filters available that will remove small particles of amalgam and even elemental mercury from 
water. Carbon filters and ceramic filters will remove small panicles, but not elemental mercury. They must 
be inserted into the plumbing and changed or cleaned on a regular basis. The only filters that will remove 
elemental mercury are reverse osmosis filters. Unfonunately, these filters are impractical for use in dental 

office waste systems. Only 25% of the water passes through the reverse osmosis filter to become 
decontaminated water. The remaining 7 5 %  is divened to become waste water which still must be disposed 
of.

So none of these filters are practical solutions to the problem. Furthermore, none of these filters remove 
the mercury from the environment. They remove the mercury only from the waste water, so the problem 
of environmental contamination is not really solved; it is only diverted to another location.

Until better solutions are provided there are two approaches to minimizing dentistry’s contribution to 
environmental mercury contamination.

1. ‘Section’ or ‘dissect’ the amalgam filling for removal. Most dentists simply drill away the old 
amalgam, which results in very fine particles mixed with water that easily pass through the traps. Sectioning 
entails using a small burr to cut the amalgam filling into pieces for easy removal. The sections will easily 
pop out of the tooth. Dissecting the amalgam filling out consists of using a small burr to cut away the 
circumference of the filling and popping out the entire filling. Both of these procedures minimize the 
amount of small particles of drilled amalgam that is mixed with water and provide large chunks of amalgam 
that are easily caught by existing traps. The traps should be emptied and cleaned regularly as it has now 
become obvious that water passing through the trapped amalgam particles will result in mercury leaching 
into the water.

2. Minimize or eliminate the amount of new mercury added to the pool each year by dentistry'. Sweden 

is taking the dramatic approach by simply banning the use of amalgam altogether, based on environmental 
as well as patient health concerns. A n  argument can be made that this eliminates the ‘freedom of choice’ 
for those patients who elect to have mercury amalgam fillings on an informed basis. Does the patient’s 
freedom of choice supercede concerns for the environment, or not?

Where do we go from here? It is obvious that the practicing dentist cannot totally avoid contaminating 
the environment with dental mercury at this time! Does the dental profession have an obligation to the 
environment, or not? If so, who in the dental profession bears the responsibility? Practicing dentists can 
stop adding to the pool of dental mercury by refusing to place new mercury amalgam fillings, but they 
cannot stop removing them.

„ practice policies and procedures have always been determined by what is commonly called
organized dentistry . This consists of a coalition of the American Dental Association with its constituent 
state and local bodies, the state Boards of Dentistry, the dental schools, and governmental dental agencies, 
ince ese groups determine and dictate dental policies and procedures, the responsibility for ensuring the

safety of the environment (and the patient) rests on their shoulders.

Practicing dentists do not have the financial resources or the manpower to solve this problem. Organized
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dentistry does. Steps should be taken immediately to find ways to protect the environment from dental 
mercury. If the dental profession does not willingly face its responsibility in this issue, it may soon fmd 

itself forced to do so, under extremely uncomfortable circumstances.

* * * * * * * * * * it * * * * * * * *

A B S T R A C T S

Johansson, A; Curstedt.T; Robertson, B; Camner, P.

Lung lesions after experimental combined exposure to nickel and tnvalent chromium.

Environ Res. 50(1): 103-19. Oct 1989.
3 2 + • 3

Rabbits were exposed to a combination of 0.7 m g / m  of nickel (Ni ) as NiCl2 and 1.2 mg/m of 
chromium (Cr3+) as Cr(N03}\ to 0.6 mg/m3 of Ni2+ as NiCl2, o.- to filtered air for 4 months (5 days/week, 
6 hr/day). Light microcopy of the lung tissue showed widespread areas with nodular accumulation of 
macrophages in all rabbits exposed to both metals, in two rabbits exposed to nickel alone, and in none of 
the controls. Pathology included attenuated septa, alveoli stuffed with surfactant-like material and densely 
packed debris, and obscure cell borders. The reaction in the group exposed to nickel alone was less 
prominent. Compared to controls, the volume density of alveolar type II cells showed a four-fold increase 
after exposure to both metals and a two-fold increase following exposure to nickel alone.

The authors concluded: "Our observations raise the concern that noxious effects might occur also in 
humans exposed to a combination of nickel and tnvalent chromium".

*****

Glasscock, N. et al. ( V A M C  and U M ,  A n n  Arbor, MI.)

Recorded changes in quality of crown &  bridge restorations: 84 month report.

J Dent Res. 68(Spec. Issue):921. Abst. #439. June-July 1989.

Over 800 dental units distributed among four "alternative alloys" were evaluated at 1 month (baseline), 
6 months, 12 months, 24,36,48,72, and 84 months for 11 well defined criteria and for overall performance 
using a paired t-test. Three of the four dental alloys were nickel-chromium alloys (Ticon, Ceramalloy II, 
and Micro-Bond N/P2) and the fourth (W-l) was a palladium-silver alloy. Conclusions: 1) All alloys are 
deteriorating with prolonged clinical function for most criteria and overall performance - most statistically 
significantly; 2) clinically significant deterioration has been documented - for the first time - for several 
criteria and overall performance; and 3) Ceram? lloy II has consistently performed worse than Ticon, 
Micro-Bond N/P2 and W-l.

*****

Wataha, JC; Craig, RG; Hanks, CT.

Analysis of culture medium for elements dissolved from casting alloys.

J Dent Res. 68(Spec. Issue):323. Abst. #1122. March 1989.

Atomic absorption spectroscopy was employed to detect metallic elements in cell culture medium in 
contact with 5 experimental dental casting alloys of known composition. It is accepted that dissolution of 
elements into interstitial fluid is needed to produce a cytotoxic reaction. Previous investigations had shown 
these alloys to be cytotoxic to Balb/c 3T3 cells. Most elements present in the casting alloys (including gold) 
were detected in the 3 day cell culture mediums. Concentrations for the different elements tanged from 100 
ppb to 28 ppm. In no case was only a single element detected in the medium. The ratio of the concentration 
of an element in the cell culture medium to the atomic percent of the element in the alloy was found to 
range from 0.001 to 2.0 ppm/at %. It was concluded that most elements in these casting alloys dissolved to 
some extent into the cell culture medium, but that some elements, such as Cd (cadmium), Cu (copper) Ga 
(gallium), Ni (nickel), andZn (zinc) dissolve preferentially to Au (gold), A g  (silver), and Pd (palladium).

Vougiouklakis, G. et al. (U of Athens Faculty of Dentistry and NTU, Greece.)

Galvanic corrosion of prosthouonucs alloys with high and low A g  content high Cu amalgams
J Dent Res. 68(Spec. Issuc):998. Abst. #1047. June-July 1989.
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High copper amalgams with high or low silver contents do not contain the g a m m a  2 phase in contrast to 
the conventional amalgams. Howe/er, the presence in the oral cavity of various prosthodontics alloys can 
affect the corrosion process of the amalgams. The purpose of this in vitro investigation is to measure the 
galvanic corrosion of two amalgams combined in galvanic systems with three prosthodontics alloys. The 
amalgams used were one of high-Cu, high-Ag content (lytin) and one of high-Cu, low-Ag content ( A N A  
2000). The prosthodontics alloys were one nickel-chromium base metal alloy (Ceramalloy II), one 
silver-palladium (Ney 76), and one gold-platinum alloy (Ney-Oro G3). A  1 %  NaCl solution at a constant 
temperature of 36 degrees Celsius (+ or - 1 degree) was used as the corrosion medium. The following 
methods were used: 1. Measurement of the potential of the galvanic cells amalgam/NaCl/NaCl/alloy, 2. 
Determination of the dissolution rates of Hg, Ag, Sn, and C u  up to 6 months of the systems amalgam/alloy 
by atomic absorption spectroscopy. 3. S E M  examination of the corroded specimens. The potentials of the 
galvanic cells ranged from 10-140 millivolts. The total amounts of dissolved metals after 6 months were 
1.15-3.00 mg/cm . According to the results of the present investigation w e  came to the conclusions that: a) 
The galvanic corrosion of amalgam A  is in all the combinations the worst and b) for amalgam A  the worst 
combination in regard to corrosion is with the silver-palladium prosthodontics alloy and for amalgam T  
were both with silver-palladium and nickel-chrome alloys.

B I O - P R O B E  C O M M E N T :  In June of 1985 a research team at the University of Tennessee College of 
Dentistry published a study in the Journal of Prosthetic Dentistry [See Bio-Probe Newsletter 2(6):8. Sept 
1985]. Fourteen dental casting alloys were analyzed for release of nickel and beryllium into acidic salivary 
solutions in vitro. The authors concluded that "nickel-beryllium dental casting alloys possess the potential 
to be a significant hazard to the laboratory technician, dentist, and patient". In 1987 another research team 
at the University of Michigan School of Dentistry and V A  Medical Centers evaluated the use of base metal 
casting alloys in dentistry. They pointed out the hazards and advised the medico-legal need for "informed 
consent" if these alloys were to be used in patients. Their study was also published in the Journal of 
Prosthetic Dentistry [See Bio-Probe Newsletter 4(4): 14. Sept 1987J. The current research presented in this 
newsletter emphasizes the previously determined hazards of the use of base metal alloys in dentistry. It has 
been estimated that 75-85% of the crown and bridge units now being placed are base metal alloys. 
Moreover, these alloys are routinely placed in oral cavities already containing numerous mercury amalgam 
fillings. The time has come for the dental profession to seriously consider the health effects of dental 
materials rather than solely their hardness and longevity!

*****

Guillermine G, Adriana T M ,  Monica EM.

The implication of renal glutathione levels in mercuric chloride nephrotoxicity.

Toxicology 58(2):1S7-195, Oct 2,1989.

A B S T R A C T

The effects of renal glutathione (GSH) depletion on renal injury following a single injection of mercuric 

chloride ( H g C y  were evaluated in the rat. Animals were injected with different doses of HgCl2 and the 
renal function were studied 1 he r '.ater. Diethylmaleate (DEM) (4mmol/kg body wt, i.p.) induced a 
significant depletion of G S H  by reducing renal G S H  levels to 2 5 %  of control values. This effect lasted for 
6 hours. RgClr induced nephrotoxicity, as measured by fractional excretion of glucose, lithium, sodium, 
potassium and water was increased in rats treated with D E M .  The time course of HgCl2 nephrotoxicity was 
also investigated by determining the renal function of different times after HgCl2 and HgCl2 plus D E M  
injection. Renal impairment was significantly marked in rat depleted of GSH.

*****

Jaro Pleva, Ph.D.

Corrosion and mercury release from dental amalgam.

J Orthomolecular Med. 4(3):1-19, Third Quarter 1989.

A B S T R A C T

Corrosion attacks on twenty-two dental amalgam restorations after in vivo seiwice have been studied by 
Scanning Electron Microscopy together with the Energy Dispersive X-Ray Technique, and by optical
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microscopy. From the measured depth and type of corrosion attack, estimates of released mercury amounts 

are made.

The amalgam fillings have been obtained from members of a group of 250 individuals, who suspected 
their health troubles potentially to be chronic mercury poisoning from amalgam and were to have all 
amalgam fillings removed. Three typical patient cases are presented.

Model calculations of released mercury, based on previously published measurements of corrosion 

currents with and without abrasion are also given.

The investigations show, that the long-term release of mercury from a few amalgam fillings will often 
reach or exceed the recommended limits for daily intake of mercury. Hence mercury from corroding 
amalgam fillings represents a potential health hazard. Danger of galvanic contact between amalgam and 
gold restorations is particularly emphasized. (BIO-PROBE will publish a more detailed review of Dr 

Pleva’s work in the next issue of the Newsletter)

* * * * % * * * * * * * * * * *

F O R U M

The International Academy of Oral Medicine and Toxicology (LAOMT) will hold it’s winter regional 
scientific session and board meeting February 17 &  18, 1990 in Tucson, Arizona. The meeting will be at 
the Viscount Hotel, 4855 East Broadway, Tucson A Z  85711. (602) 745-6500, $99.00/night (single or 
double).. State you are with I A O M T  meeting when making reservations, includes American breakfast 
buffet; transportation to and from the airport by Arizona Stage Coach van.. The subject of the Saturday 
February 17,1990 scientific session will be Toxins in the Dental Office. The Board Meeting will be Sunday

February 18,1990, from 8:30 A.M. -12:30 P.M. and non-board or Academy members are invited to sit in.
*****

International Symposium On The Environment, Occupational, and Patient Health Hazards of Mercury 
Amalgam (Silver) Fillings to be held Friday March 30,1990 in Faleigh, North Carolina. The meeting will 
take place in the North Carolina Senate Auditorium. Michael Kerning, D.D.S. Moderator. Speakers are 
Mats Hanson Ph.D. Sweden; Sandra Denton, M.D., Alaska; David Kennedy, D.D.S., California; Michael 
F. Ziff, D.D.S., Florida; Hal Huggins, D.D.S., M.S., Colorado; Robert Reeves, J.D., Kentucky; Jim Pearce, 
Environmental Action Foundation, Washington D.C.; Doug Rader, Environmental Defense Fund, 
Washington D.C.. In addition representatives of the top ten environmental groups in the United States, 
National Health Federation, and C A N A H  will be in attendance. Write to Elizabeth Ridenour, 3F Fountain 

Manor, Greensboro, N C  27405 for invitation to attend. There is no charge to attend but because of seating 
considerations, attendance will be limited.

*****

The Holistic Dental Association will hold it’s 1990 Annual Meeting March 30 &  31st, 1990 at the Hyatt 
Regency Hotel in Columbus, Ohio. Outstanding Clinical T M J  authorities in the United States will be 
sharing their clinically proven techniques for Successful T M J  Treatment. In addition there will be major 
workshops on Nutrition in Dentistry; Homeopathy in the Dental Practice and Dento-Cranial Therapy. Hyatt 
Regency '’olumbus, 350 North High Street, Columbus O H  43215, (614) 463-1234. Convention rate for 
attendees is $89.00 per room for one or more persons. To insure the $89.00 rate please book your rooms 
prior to March 8, 1990. For more information call (614) 366-3309 or writ''. II.D.A , 0 7 4  North 21st St 
Newark, O H  43055

*****

The American Academy of Biological Dentistry presents "Solutions for the alternative health care 
practitioner by John Yiamouyiannis, Ph.D.. and "The physics of living system" by Douglas Leber, 

f'Sm ^ 1 " °  at the Carmel Mission Inn* Carmel, CA. For more information cail (408) 659-5385 or

93924 °r W m e  AmenCan Academy of Biological Dentistry, P.O. Box 856, Carmel Valley, C A
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SUBJECT::.;;; CLASS 2 RESINS—  UPDATE REVIEW  .;,;
N e w  o p t im i s m  I s  d e v e lo p in g  in fa vo r  o f  C l a s s  2  r e s in  r e s to r a t io n s .  C l i n i c a l  d a ta  c o m p i le d
a f te r  m a n y  y e a r s  o n  n u m e r o u s  b r a n d s  o f  r e s in  s h o w  p e r fo r m a n c e  c o m p a r a b le  to  t h e  t im e
h o n o re d  s i lv e r  a m a lg a m  re s to ra tio n  (J Deni Res Vol. 68. Mar. ‘89 Abs. #32, #33, #39, #706.). P u r p o se  
o f  t h i s  r e p o r t  i s  to  u p d a te  c l in i c ia n s  in  fo l lo w in g  a rea s': (1 )  d e v e lo p m e n t s  t h a t  h a v e
im p r o v e d  C l a s s  2 r e s in s ;  (2) c o m p e f i s o n  o f  C l a s s  2 r e s in  v s .  s i lv e r  a m a lg a m  c l in i c a l
c h a r a c te r i s t i c s ;  (3) su m m a r y  o f C R A ' s  c l in ic a l  r e s e a r c h  o n  C l a s s  2 r e s in s ;  (4) C l a s s  2 re s in
m i s c o n c e p t i o n s ;  - & (5) C R A  c o n c lu s io n s .  ' " ' “•/

* '' ‘ *

1 .  D E V E L O P M E N T S  T H A T  H A V E  I M P R O V E D  C L A S S  2  R E S I N S :
A. Realization that resin is more difficult to manipulate & requires significantly more time & higher fe>’
9. Identification ot contraindications lor resin use such as patients with abusive occlusal habits (bruvmg. 

clenching, & nervous grinding); large restorations >  Vi tooth's isthmus width; visible horizontal cricks.
C. Accessory products & techniques that maximize resin potential such as:

(1) Adhesives that attach resin to dentin.
(2) Dispensing that allows direct placement into cavity preparation (Example: Compute systems).
(3) Pigmenteo etching gels to assist precise placemen*. & thorough removal. •
(4) Placement instruments with special configurations & non-stick surfaces.
(5) Special finishing burs, diamonds, disks, & siliccne polishers.
(6) Lignt initiated polymerizaiion that allows operator control of set.
(7) Elimination of hand mixing base & catalyst that reduces air incorporated into resin.
(8) Resin curing lighls with higher intensity output & larger diameter tips.
(9) Post-curing after finishing & use of longer curing limes.

(10) Transparent matrices & wedges.
✓

D. Formulation changes by manufacturers' as clinical data became available.
E. Quantitative methods for measurement cl wear & margin depredation (Lulz, Ri net, Lamltrechts, Christens?" 

& Bangerter, Douglas & De'.ong) established that silver amalgam wore & ailowed accurate comparison 
of resin & silver amalgam which eventually has lead to identification of resins with clinical perlormance 
very similar to silver amalgam.

2. C O M P A R I S O N  O F  C L A S S  2 R E S I N  V S .  S I L V E R  A M A L G A M  C L I N I C A L  C H A R A C T E R I S T I C S :
! A B c 0 E F a • H 1 J K

PATIENT
ACCEPTANCE

EASE OF 
PLACEMENT

TIME FOR 
PLACEMENT

BONO
TO

DENTIN
POSTOP
SFr.’SmVTTY

RECJRHENT
CARIES

COST TO 
PATIENT LONGEVITY ESTHETICS TOXICITY WEAR

SUMMARY
OF

SCORES

AMALGAM S a S
*
I B a 7 9 8 1 » 8 5 2 - 6 9

RESIN 9 s 4 a
a *
4 1

* * *
B-T S

• * * •
3 -8 9 5 4-8 6 2 - 7 6

KEY:
10> EXCELLENT 

1 = POOR

• Incroatad bond with ParXa'1 Amalgan bond.
* * Lining wllh g lu t lonomir A uaa ol currant ganaratlon danlln adhailra dacruatan san iill« it 

•  a * Currant iludlaa ahow naarly aqual cartas Involvamanl.
•  *  a •  Currant ganaratlon branda laat longar than aartlar matarljts.

•  * *  a a Soma branda diacuaaad balow hava waar almllar to filter amalgam.

Although Class 2 resins & silver amalgam have different clinical characteristics, chart above shows overai 
they are more similar than expected. Newest developments In silver amalgam are materials & methods. !i 
bond amalgam to tooth (Amalgambond by Parkell) & formulations that significantly reduce rncrcury conten 
(Indlsperse by Indisperse Industries Inc., & Heragam 48 by Kulzer). Newest developments in resin are use c 
current generation dentin aohesives to prevent post-operative hypersensitivity, use of smaller particle filic' r 
higher concenirations to minimize wear, & slow release of fluoride over time (Heliomolar Radiopaque by Vi.-arv-’t

3. S U M M A R Y  O F  C R A ’S  C L I N I C A L  R E S E A R C H  O N  C L A S S  2 R E S I N S :
Summary below is based on 21 brands of resin that have undergone 2-5 year clinical eva'uation at •£*».•« ■
2, 3, & 4 surface restorations in mola s & premolars (Adapiic, Adapiic n. ah-i, aia-Fit i. cu»a n. ouianu
Extrc Smooth. Ful tll, Hfllomoltr, Htllomolar Radlopaqu*. Harculita, Itomolir, Occfusln, P-30. PSC, P*jat Ccm I, Pfollla, Sp#ctf»*cih,.
& ZoonL

a Wear — Highly tilled microliils have least wear & wear at same r3te as Dispersalloy & •" similar .x.i-n-
(ie: Heliomolar Radiopaque). All types of hyorids undergo combination ot degreoation e> o.c!l i 
(io: Aoapllc II, Bis-Fii j. Ful-fil, Herculiie, Ccclusin, P-30, P-50, Status, etc). Wear .data
using cor-puierized occlusal mapping of restoration replicas (J Dent Res 66:126 Mar. ?7 Al>s ■ st-



iw t ' V'. v ■*. * - -w,
1939

f  Margin Adaptation— Hybrids have best adaptation at resln-tooth interface, but occlusal surfaces degrade & wear over
.time (le: Adaptic II. BIs-FII I, Ful-fil. Herculite,: Occlusin, P-30, P-50, Status, etc.). Microfills 4 ultra-small particle

r - hybrids may develop small chips at margin in manner similar lo silver amalgam (ie: Heliomolar Radiopaque & Herculile).
. .. ... ... • • ■ - 1. r* -•

C. Proximal Contact— If contacts were well established at placement, they remained tight over time (all resins). .
2 . , J t .

D. Post-operative Hypersensitivity— Use ol Vitrabond (3M) glass Ionomer liner on cavity floor & Scotchbond 2 (3M) dentin 
adhesive on all exposed dentin has virtually eliminated all hypersensitivity In Class 2 resin restorations In CRA clinical 
research. Other brands of similar liners & dentin adhesives may be expected to provide same results.

rr, Ci •
E. Recurrent Carles— Properly placed resin restorations should not have recurrent caries. Heliomolar Radiopaque releases

fluoride,'but anticaries effect needs documentation. ; ■ “ •%;, • b.;
■ ■ ■ < -  ‘

F. Surface Smoothness— Hybfids have grainy surface. Microfills can be finished very smooth initially, but can develop 
surface porosity on heavy occlusal contact areas. *• :V <• ’■

G. Csvosurfsce Margin Discoloration— Nona of current generation Class 2 resins have this problem when acid etch 4 
bonding agent are used. .

H. Color Match— None of current generation Class 2 resins undergo yellow-orange discoloration typical ol old aulocure 
resins. When color mismatch was noted, it was either operator error cr material was available only h one color.

Overall, Heliomolar Radiopaque restorations have shown least change over time. This material had similar characteristics
tc Dispersalloy silver amalgam control ie: restoration body & proximal surfaces showed almost no change over 3 years
of clinical service; margins developed small chips shortly after placement; most wear occured on marginal ridges; &
bulk fracture sometimes occured If restoration was very large. >

I. M I S C O N C E P T I O N S :
A. Misconception #1— Class 2 resins can bo placed rapidly & easily.

Experience has shown that Class 2 resins require at least 1'/» times as much time as amalgam :o place & can
be technically very challenging,

B. Misconception ff2— Resin will not last In Class 2 areas.
Newest information based on several long term studies shows comparable life of resin & amalgam in Class 2 areas.

C. Misconception If3— Most reslr. wear occurs in first year & then tapers oil.
Quantitative wear instruments have confirmed both resin & silver amalgam wear is generally linear.

it. Misconception #4— Resin is less toxic than silver amalgam.
Sufficient data are not yet available to confirm this belief one way or the other. Replacement of silver amalgam 
with Class 2 resin to correct alleged biocompatibility p'Oblems cannot be substantiated scientifically.

E. Misconception #5— New exlraorally cured rosin Inlay/onlay systems are belter than direct placement resins.
Clinical studies demonstrating differences in intra vs. extraoral curing have not been completed due to newness 
of extraoral curing concept. However, early CRA data (1 year) casts doubts on validity ol this theory,

j. C R A  C O N C L U S I O N S :
—   —  . ■ i ■ . . i d iw w f - : ^
" l3 s s  2 r e s i n s  a re  c o m in g  o f  a g e  a f te r  20 y e a r s  o f  u p s  & d o w n s .  C o m p i la t i o n  o f  m a n y  y e a r s "

af c l in ic a l  r e s e a r c h  o n  n u m e r o u s  r e s in  b ra n d  n a m e s  fro m  d iv e r s e  r e s e a r c h  c e n t e r s  h a s  r e v e a le d  

te rv ic e  r e c o rd  o f  a d e q u a te ly  p la c e d  c o m p o s i t e s  su rp r is in g ly  s im ila r  to  s i lv e r  a m a lg a m . A l s o  n e w e r  

t c c e s s o r i e s  & t e c h n i q u e s  c o n c e iv o d  to  s o lv e  c l in ic a l  p r o b le m s  h a v e  im p r o v e d  r e s in  p e r fo r m a n c e ,  

'o c ia y , b ig g e s t  v a r ia b le s  a re  o p e r a to r ’ s  te c h n i c a l  e x p e r t i s e  & a p p ro p r ia te  p a t ie n t  s e le c t i o n .  M o s t  

m p o r ta o l  c r i te r ia  fo r  c l in i c ia n  in  s e l e c t i o n  o f  r e s in  b ra n d  n a m e  are . (1 )  e a s e  o f  p la c e m e n t  & 
in is h in g ;  [2) w e a r  c h a r a c t e r i s t i c s ;  & (3) s t r e n g th  c h a r a c t e r i s t i c s .  P o p u la r  b r a n d s  th a t  s o  fa r  T m ve  

>roven t h e m s e l v e s  c l in i c a l l y  a re :

A .  H e l io m o la r  R a d io p a q u e ,  (mlcrofin with fluoride release) T h i s  m a te r ia l h a s  h a d  l e a s t  w e a r  o f  a ll 

21 r e s in s  t e s t e d  b y  C R A .

B. H e rcu lite  X R . (ultra-small particle hybrid) H a s  a b o u t tw ice  a s  m u c h  w e a r  a s  H e lio m o la r  R a d io p a q ue, 
b u t e a s ie r  to  h a n a le .

C. F u l- fi l .  (small particle hybrid) H a s  a b o u t  s a m e  w e a r  a s  H e r c u l i te ,  b u t  e a s i e s t  o f  3 to  h a n d le .  

Seve ra l o th e r  m a te r ia l s  a p p e a r  p r o m is in g  b u t n e e d  m o re  r e s e a r c h  to  c o n f ir m  c l in ic a l  lo n g e v i ty  

3 i s - F i l  I, P-50, P r i s m a  A P H ) .

SUBJECT: RES.NI CEMENTS
>esin c e m e n t s  a re  v e ry  s im i la r  to  r e s in  r e s to r a t iv e  m a te r ia ls ,  b u t  c o n ta in  l e s s  fille r  to  o b ta in  
. s c o s i l y  tor e a s e  in s e a t in g .  D e c r e a s e  in filler c o n te n t  in c r e a s e s  w e a r  o r d e g ra d a tio n . H o w e ve r , ror.i? 
e m e n t i s  n o w  u s e d  e x te n s iv e ly  for: (1) b o n d in g  v e n e e r s ;  (2) b o n d in g  c e r a m ic  or r e s in  in la y s  *  o n la y s .  
3) lu tin g  o r b o n d in g  m e ta l  o r p o r c e la in -m e ta !  r e s to r a t io n s  & f ix e d  p r o s t h e s e s ;  (4) b o n d in g  m e ta l  
M a r y la n d "  b r id g e , e t c .  In fo r m a t io n  b e lo w  g iv e s  s t a t u s  re p o rt o n  im p o r ta n t  c l in ic a l  c o n s id e r a t i o n s :
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A B STRA C T  OF 
VITAL NEW MERCURY AMALGAM RESEARCH

DR. M U R R Y  J. VIMY, D.M.D., FROM THE UNIVERSITY OF C A L G A R Y  IN 

ALBERTA, CANADA, and research scientists, F.L. Lorscheider, Y. Takahashi, 

L.J. Hahn, and R. Kloiber, have been conducting studies at the Departments 

of Medicine, Radiology and Medical Physiology at the University of Calgary. 

Initial results were presented at the 32nd Annual Meeting of the Canadian 

Federation of Biological Societies on 14-17 June 1989 and the Second 

Meeting of the International Society for Trace Element Research in Humans 

on Aug. 28 - Sept. 1, 1989

Dental A m a lgams were placed in 12 molar teeth of 5 pregnant sheep on the 

1 12th day (2nd trimester). Radioactive isotope w a s  injected to detect the 

Hg. This allows specific identification of the mercury source, preventing 

possible misidentification with mercury from other potential sources. The 

fetuses received catheter implants. Radioactivity measurements were 

utilized to determine the presence and quantity of mercury from the dental 

amalgam fillings (in the mothers) in various body iissues of the mothers 

and fetuses. (As early as 5 dayslfollowing placement of the amalgam 

fillings in the mothers.Imercuru accumulationVas evident in maternal 

blood_and fetal blood amniotic fluid, and maternal urine and feces. By 1 6 ^  

days after amalgam placement maternal mercury levels were highest in * 

kidney, liver, G.l. tract.-and thuroidVThe mercury .levelsHn Tie fetuses^ 
were highest in the pituitary gland, liver,; kidney, pti placental cotyledon 

(a portion of the placenta). At 33 daus after amaloarn placement 

(birthtime) most fetal tissues had higher levels of mercury than did the 

mat erne] ^jssufis Specifically, the fetal levels were higher nn the liver,' 

epiphysial bone (the ends of long bones in arms and legs), bile, bone 

marrow, blood, and brain. During lactation, there w a s  8 times more 

mercury in the milk of the mothers than in their blood serum. With 

amalgams in place for 73 days the mercury tissue levels in mothers 

continued to rise in kidneys, liver, parotid glands, lungs, G.l. tract, adrenal- 

glands, pancreas, pituitary glands, urine, bile, brain, ond thyroid glands:

The researchers concluded that mercury vapor released from dental 

amalgam fillings is readily absorbed in lung, gastrointestinal tract and 

jaw bone and progressively accumulates in maternal end fetal tissues 

with exposure duration Neonatal mercury exposure (afterbirth) from this 

dental material occurs via milk. Results indicate that dental amalgam is 

most probably the major source of chronic mercury exposure in humans.



D e n t a l  “s i l v e r ” t o o t h  f i l l i n g s :  a  s o u r c e  o f  m e r c u r y  

e x p o s u r e  r e v e a l e d  b y  w h o l e - b o d y  i m a g e  s c a n  

a n d  t i s s u e  a n a l y s i s

LESZEKJ. HAHN, REINHARD KLOIBER, MURRAY J. VIMY,* YOSHIM I TAKAHASHI,' AND 
FRITZ L. LORSCHEIDER'-'
Departments of Radiology, 'Medicine, and 'Medical Physiology, University of Calgary, Faculty ofi Medicine, Calgary, 
Alberta, T2N 4N1, Canada

ABSTRACT

Mercury (Hg) vapor is released from denial “silver” 
tooih fillings into human mouth air aficr chewing, but 
its possible uptake routes and distribution among body 
tissues arc unknown. This investigation demonstrates 
that when radioactive 303Hg is mixed with dental 
Hg/silvcr fillings (amalgam) and placed in teeth of 
adult sheep, the isotope will appear in various organs 
and tissues within 29 days. Evidence of Hg uptake, as 
determined by whole-body scanning and measurement 
of isotope in specific tissues, revealed three uptake 
sites: lung, gastrointestinal, and jaw tissue absorption. 
Once absorbed, high concentrations of dental amalgam 
Hg rapidly localize in kidneys and liver. Results are 
discussed in view of potential health consequences 
from long-term exposure to Hg from this dental 
material. —  Hahn, L. J.; Kuoiber, R.; Vimy, M. J.; 
Takahashi, Y.; Lorscheider, F. L. Dental “silver" 
tooth fillings: a source of mercury exposure revealed by 
whole-body image scan and tissue analysis. FASEB J. 
3: 2641-2646; 1989.

Key Words: dental amalgam • mercury • tooth fillings •
mcnury vapor • mercury exposure

M ercurv (H g) has been the major component of 
tooth filling materials for the past 150 years (1) and its 
use has met with continuing controversy, as clear ex­
perimental evidence regarding its safety has not been 
demonstrated (2). Dental “silver" tooth fillings typically 
have a weight composition that is approximately 50% 
pure elemental Hg, 35% silver, 13% tin, 2% copper, 
and a trace amount of zinc when mixed as an amalgam
(3). A  newly placed multisurfacc dental silver filling in­
volving an occlusal (grinding) surface of a molar tooth 
contains between 750-1000 mg of Hg and has an aver­
age serviceable life span in the human mouth of 7-9

years (4, 5). Approximately 80% of all tooth restora­
tions employ this Hg/silver dental, amalgam (6).

The traditional view in dentistry maintains that the 
Hg component of dental amalgam becomes inert once 
the fillings have been allowed to set for several days, and 
that long-term danger to the patient from Hg vapor is 
therefore remote (7). However, more recent clinical 
studies in subjects with amalgam fillings who chewed 
gum for 10 min have demonstrated that quite substan­
tial amounts of Hg vapor are released into intra-oral aii^ 
from dental amalgam, being sixfold higher than prc- 
chewirig levels (8). The intra-oral Hg vapor concentra­
tion remained elevated during 30 min of continuous 
gum chewing; and after cessation of chewing, the 
mouth Hg vapor concentration declined sfowly to pre­
chewing levels over a period of 90 min (9). Control sub­
jects with no amalgams had insignificant intra-oral air 
Hg vapor levels that did not change as a function of 
chewing (8). Brushing the teeth with commercial tooth­
paste will also stimulate the release of Hg vapor from 
amalgam surfaces (10). Although a positive correlation 
has been demonstrated between the number of dental 
amalgams and the levels of Hg vapor in the mouth (8, 
9), it remains uncertain how much of this Hg is ab­
sorbed into body tissues. A  current review, addressing 
whether H g  usage in dentistry constitutes a potential 
public health hazard, has concluded that further ex­
perimental evidence is needed, particularly regarding 
the metabolic fate of Hg vapor (2). The objective of this 
investigation was to determine possible sites of uptake 
and patterns of tissue distribution for Hg released from 
in situ dental amalgams. Qualitative information by 
whole-body scanning and quantitative tissue measure­
ments by scintillation detection were determined using 
radioactive 203Hg in a sheep experimental model.

'lo whom correspondence should be addressed, at: Dcpnrimcnt 
of Medical Physiology, Faculty of Medicine, Health Sciences 
Ccnirc, University of Calgary, 3330 Hospital Dr. N.W., Calgary, 
Alberta T2N 4NI, Canada.
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M E T H O D S

In  ihe  p resen t s tu d y  a 4 -yca r-o ld  ewe tha t w e ighed  61 kg 
w as a n e s th e tize d  w ith  h a lo th a n c  a d m in is te re d  th ro u g h  
an e n d o tra ch e a l tu b e  fitted  to  a  N a rk o v c t-2  ^as a n e s­
th e tic  m a ch in e . D e n ta l  su rg e ry  w a s p e rfo rm e d  w ith  the 
p rep a ra tio n  .and p la ce m e n t o f  o c c lu sa l a m a lg a m  filling s 
a c co rd in g  to  s ta n d a rd  p ro ce d u re  (11) in to  12 m o la r  
tee th  (3  m o la rs  o n  each  sid e  o f  th e  u p p e r  a n d  low er 
ja w s ).  T h i s  p a r t icu la r  n u m b e r  o f  tee th  w as ch o se n  be­
ca u se  p re v io u s  a t te m p ts  to e s tim a te  the d a ily  duse  o f  
H g  a n d  b o d y  b u rd e n  in  h u m a n s  had  fo cu sed  o n  s u b ­
je c t s  h a v in g  12 o r  m o re  tee th  w ith  o cc lu sa l a m a lgam  
fillin g s (9 , 12). T h e  a m a lg a m  m a ss  p laced  in  each  
fin ish e d  m o la r  to o th  o f  th is ewe w a s a p p ro x im a te ly  050 
m g , o f  w h ich  5 0 %  w a s e lem en ta l H g .  F ig u r e  1 sh o w s 
the  p la c e m e n t o f  n o n ra d io a c liv c  d e n ta l a m a lg a m  fill­
in g s in  tee th  o f  a sh e e p  fro m  a p re lim in a ry  s tu d y  w ith  
a la te ra l v iew  o f  th e  sk u ll (/I), an  o cc lu sa l v ie w  o f  am a l­
gam  re s to ra tio n s  in  th e  r ig h t lo w e r ja w  (7i), a n d  ra d io ­
g ra p h  im ag es o f  the  u p p e r  and  low er r ig h t ja w s  be fore  
( C )  a n d  a fte r  (D )  a m a lg a m  p la ce m e n t. B e fo re  m ix in g  
th e  a m a lg a m , 7.5 m C i  o f  ra d io a c tive  203H g  ( N e w  
E n g la n d  N u c le a r , B o s to n , M a s s . ) ,  w h ich  had  a sp e c ific  
a c t iv i ty  o f  12 m C i/ g , w as d ilu te d  11-fo ld  w ith  n o n ra d io ­

a c tiv e  H g . A t  the  co n c lu s io n  o f  th e  den ta l su rgery , the 
o ra l ca v ity  w as H u sh ed  w ith  H 20  and  r in sed  several 
t im e s  b y  v a c u u m  a sp ira tio n  to rem ove  any  a m a lg a m  
p a rtic le  tr im m in g s .

A f t e r  su rg e ry  th e  ew e w as p ro v id e d  free a cce ss  to  
w a te r  and  fed  fresh  hay  tw ice  d a ily  fo r 29 days. D u r in g  
th e  co u rse  o f  th e  s tu d y  in tra -o ra l H g  v a p o r  m e a su re ­
m e n ts  were taken in te rm itte n tly  a fte r  ch e w in g  as p re v i­
o u s ly  d e scr ib ed  (8 ). O n  day  29, the  a n im a l w as killed 
w ith  so d iu m  p cn io b a rb iln l/ sa lu ra lcd  K C 1 .  T h e  too th  
s t iu c tu ie  above the  g u m  line co n ta in in g  the e n tire  a m a l­
g a m  filling  w as in d iv id u a lly  se c tio n e d  and  rem o ved  in ­
ta c t fro m  each  o r  the  12 m o la rs to  red u ce  the h igh  b a ck ­
g ro u n d  fro m  203H g  re m a in in g  in the filling s. T h e  
a n im a l w as then  im ag ed  u s in g  a  T c c h n ic a r c  O m c g n -5 0 0  
la rg e -fic ld -o f-v icw  g a m m a  ca m e ra  e q u ip p e d  w ith  a 
m e d iu m  e n e rg y  co llim a to r  (13 , 14). A n  im age  o f  the 
sh e ep  w as o b ta in e d  in  the  r ig h t la tera l p ro je c tio n , u s in g  
th e  279 ± 28 K c V  g a m m a  rays o f 203l lg .  In  a d d itio n , 
tra n sm iss io n  im ag es w ere  o b ta in e d  u s in g  a Hat 3 0 -cm  
d ia m e te r  57C o  so u rce  tha t o u tlin e d  the c o n to u r  o f  the 
sh e e p ’s body. A  p o s te r io r  p ro je c tio n  im age w as repea ted  
a fte r  rem oval o f  the  g a s tro in te s tin a l tract. T i s s u e  a n d  
flu id  sp e c im e n s  w ere  w e ighed  a t a u to p sy  and  a n a ly ze d  
fo r  ra d io a c tiv ity . Iso to p e  m e a su re m e n ts  w ere taken fo r

Figure I. Placement of dental amalgam fillings in sheep teeth: /I) lateral view uf sheep skull; II) occlusal view of sheep mandible showing 
occlusal amalgam restorations in the mandibular right quadrant; C) periapical radiographs of the upper and lower right quadrants before 
amalgam placement; D) periapical radiographs of the upper and lower right quadrants after amalgam placement. The x-ray views indicate 
(hat anchorage uf these fillings has been achieved with appropriate undercuts.
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the specific activity of I03Hg (83,300 ng//iCi), and for 
the dilution of 203Hg with nonradioactive Hg (11-fold). 
The final calculation represented the total amalgam Hg 
(ng) per g (wet wt) of tissue or fluid as follows: (epm/ 
65%) x (83,300 ng//iCi x 11)/1,77G,000 cpin/pCi/g.

RESULTS

Figure 2 demonstrates the 203Hg distribution from 
amalgam within the body of the sheep as viewed from 
the right side. The transmission image obtained 
without moving the animal is superimposed to facilitate 
orientation. Primary sites of Hg concentration arc in 
the abdominal cavity, specifically in the gastrointestinal 
tract, liver, and kidneys. A  second major site is in the 
upper and lower jaws, even though the tooth structure 
containing the radioactive amalgam has been removed 
in its entirety.

Figure 3 is the posterior image of 203Hg distribution 
from amalgam in the sheep’s abdomen after removal of 
the gastrointestinal tract. The left kidney is dearly 
identified. The larger area of activity on the right side 
of the animal represents the liver and the right kidney, 
from which some tissue had been removed for well- 
counting.

Table 1 lists the total concentration of amalgam Hg 
in various tissues at autopsy 29 days after placement of 
dental amalgam fillings. Whole blood and urine con­
tained 9.0 and 4.7 ng Hg/g, respectively. Muscle con­
centration of Hg was similar to blood, but concentra­
tion in fat remained low. In the oral/nasal tissues, Hg 
was concentrated primarily in gum mucosa (323 ng/g) 
and tooth alveolar bone (318 ng/g). In the gastrointesti­
nal tract the washed stomach lining (929 ng/g) and

** .• *«,* •AWV 1.*.* i
* •' + > tmijbW *

. . .  • '  " % ; •  •;

Figure 2. Right latcr.il image or amalgam ,05Hg distribution in the 
intact sheep, after removal of the dental amalgams, with superim­
posed transmission scan showing the body contour. The greatest 
concentrations of ,0JHg arc in the gastrointestinal tract (a), kidneys 
(i), and in the gum and alveolar bone of the jaws (c). Liver activity 
(d) is obscured by large quantities or Hg in the gut on this image.

10 min per specimen (approximately 2% SD counting 
error) or 100 min per specimen for tissues with low 
counts (<10% SD counting error) in a Picker gamma 
well-counter calibrated to an energy range window of 
249-309 KcV. Background counts +15% were set auto­
matically for subtraction after a blank reading was
taken for 100 min. This instrument subtraction level 
was sufficiently high so that no net counts were detect­
able during a repeat 100-min background measurement. 
At an 80% instrument counting efficiency, 1 /tCi equals 
1,776,000 epm. Data, initially expressed as net radio­
active epm, were corrected for the physical half-life (47 
days) of 503Hg decayed to 29 days (65% remaining), for
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Figure 3. Posterior image of amalgam ,05iig distribution in the 
abdomen after removal of the gastrointestinal tract which demon­
strates Iig within the kidneys and liver. The left kidney (LK) is 
clearly identified. The large area of I Ig deposition on the right side 
of the animal represents a combination oflivcr (L) and right kidney 
(RK). Some tissue had been removed from the right kidney, which 
had been mobilized and placed further from the detector, explain­
ing the lower intensity compared with the left.
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Tissue ng Hg/g

Whole blood 9.0
Urine 4.7

Skeletal muscle (gluteus) 10.1
Fat (mesentery) 0.9

Cortical maxillary bone 3.6
Tooth alveolar bone 318.2
C*u .-. ImuCvSS 3°3 7
Mouth papilla 19.7
'longue 13.0
Parotid ginnd 7.8
Ii.thnioturbin.il (nasal) uonc 10.7

Stomach 929.0
Sinai) intestine 28.0
Large intestine 63.1
Colon 43.1
Bile 19.3
Feces 4489.3

Heart muscle (ventricle) 13.1
Lung 30.8
Tracheal lining 121.8

Kidney 7438.0
Liver 772.1
Spleen 48.3

Frontal cortex 18.9
Occipital cortex 3.5
Thalamus 14.9
Cerebrospinal fluid 2.3

Pituitary gland 44.4
Thyroid 44.2
Adrenal 37.8
Pancreas 45.7
Ovary 2G.7

feccs (4489 ng/g) contained (he most Hg, although Hg 
concentration in other washed intestinal tract tissues 
was three- to sixfold higher than in blood, and bile con­
centration was more than twice that of blood. Heart 
muscle contained Hg levels that were similar to skeletal 
inusde. However, lung concentration of Hg (30 ng/g) 
was threefold higher than blood, and tracheal lining 
was much higher at 121 ng/g. Abdominal organs dem­
onstrating the greatest concentration of Hg were kid­
ney (7438 ng/g) and liver (772 ng/g). Spleen contained 
48 ng Hg/g, which was fivefold higher than blood con­
tent. in the central nervous system the brain frontal 
cortex and thalamus concentrations ol Hg were higher 
than in either blood or cerebrospinal fluid. Endocrine 
gland concentrations of Hg were three- to fivefold 
higher than blood. There is not a direct correlation be­
tween the intensity of Hg-203 localization on the 
whole-body scan and absolute radioactivity counts in 
autopsied tissues because of attenuation and geometry 
factors that affect the image.

The results of this study clearly demonstrate that sub­
stantial quantities of Hg from amalgam will appear in 
various body tissues as early as 29 days after placement 
of amalgam fillings in teeth. This Hg can be readily 
visualized by scintigraphy and can be easily quantified 
by analysis of tissue radioactivity. The experimental de­
sign of this in vivo isotope study has the advantage that 
all of the Hg measured originates only from dental 
amalgam and cannot be attributed to food, water, or 
background environmental sources.

Our findings indicate at least three principal sites for 
absorption of Hg from amalgam. First, the lungs ab- - 
sorbed Hg as did the cilia lining the trachea because of 
continual breathing of intra-oral air that had a Hg 
vapor concentration ranging from 19-50 /ig/m3 through­
out this study. In humans, approximately 80% of in­
haled elemental Hg vapor is absorbed into blood and 
becomes available for tissue retention (15). Second, the 
gastrointestinal tract contained a large amount of Hg 
likely due to mixing of intra-oral Hg vapor, amalgam 
microparticles, and dissolved mercuric ions with saliva 
and food before swallowing. About 10% of the elemen­
tal Hg in the human gastrointestinal tract can be ab­
sorbed into blood (16). Even though the efficiency of Hg 
absorption in the gut is low, large amounts of Hg in 
feccs seen in the present study may signify a substantial 
pathway for uptake of Hg in its elemental or vapor 
forms. Amalgam microparticles containing Hg would 
not likely be susceptible to gut absorption. Third, some 
tissues in the jaw such as gum mucosa and the tooth 
root and surrounding bone also absorbed Hg. The Hg 
absorbed into the jaw could be transported from bone 
marrow directly into blood by venous routes radio- 
graphically demonstrated for human circulation (17). 
The highly vascularized oral mucosa may likewise 
afford a route for some Hg vapor transport directly into 
the systemic circulation.

We are confident that the Hg uptake observed in this 
animal was not the result of procedural contamination 
during dental surgery because serial blood measure­
ments taken for 24 h after surgery had no measurable 
radioactivity. This indicates that the endotracheal tube 
prevented inhalation of Hg vapor. Any amalgam parti­
cles not removed from the mouth by surgical rinsing 
would have passed through the gastrointestinal tract 
well before 29 days when the imaging was performed.

After the Hg released from dental amalgam is ab­
sorbed into blood, the two principal target organs of 
rapid accumulation are kidney and liver. Based on or­
gan weights for kidneys (250 g) and liver (1000 g) in the 
adult ewe, the total Hg concentrated in the kidney in 
this animal was 1.86 mg, and in the liver it was 0.77 mg. 
after only 29 days. Even during this relatively short 
time, the brain and several endocrine glands (pituitary, 
thyroid, adrenal, pancreas, and ovary) also showed evi­
dence of Hg accumulation from the dental amalgams.
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Sin* f I ly/silvct* lillini's rcmnm in Innnan tccih fin 8-10 
years, iliis would allow an extended opportunity lor 
body tissues to be continuously exposed to Hg. Other 
investigators have recently reported that Hg concentra­
tions in autopsied human brain and kidney are sig­
nificantly higher in those subjects with dental amal­
gams than in subjects with no amalgams (18).

Each molar tooth of this sheep contained approxi­
mately 425 mg Hg, only one-half the amount of Hg 
used in the average human occlusally involved molar 
filling. !n humans, occlusally involved Hg/silvcr dental 
fillings frequently encompass additional tooth surfaces 
such as buccal, lingual, mesial, and distal aspects. 
Thus, such complex human tooth restorations have a 
greater surface area exposed to grinding forces from 
which Hg may vaporize. This is in contrast to occlusal 
restorations in this sheep that arc limited only to the oc­
clusal surface and are totally supported circumfcren- 
lially by solid tooth structure. The natural ovine molar 
is muhiridged for forage grinding. Technical reproduc­
tion of these ridges to their original exact functional oc­
clusal level in the amalgam fillings was not possible. 
Therefore, the restorations were purposely ovcrcarvcd, 
which created a concave occlusal surface, ensuring that 
the amalgams would not be functionally too high and 
thus subject to abnormally rapid wear. None of the 
Hg/silvcr fillings were lost from the mouth during the 
course of this study.

We believe the sheep is a suitable experimental 
model for the purpose of our investigations because it 
exhibits molar chewing mechanics that arc similar to 
those of humans. Moreover, intra-oral air Hg vapor 
levels, in the sheep are very similar to those reported in 
humans with the same number of amalgams (9). A l­
though sheep may chew more than the average human 
docs, it is likely that humans who are chronic gum 
chewers or who exhibit bruxism (chronic grinding of 
teeth) would have daily periods of chewing that are 
comparable to sheep fed two meals per day. The sheep 
body weight also compares favorably with humans, and 
the sheep is the most widely used obstetrical model in 
research today.

In other studies of sheep that were not imaged (19), 
we have established that Hg vaporized from dental 
amalgam fillings will progressively accumulate in both 
maternal and fetal tissues as a function of time, and 
tissue Hg levels will remain elevated in experiments 
run for as long as 140 days. Exposure of newborn lambs 
to milk suckled from ewes with dental amalgams results 
in Hg uptake into tissues of the young.

Jn North America 5.4% of the population display 
contact hypersensitivity to Hg (20). The pathogenesis 
of a variety of immediate or delayed Hg-induccd hyper­
sensitivity tcsponscs by the immune system resulting in 
glomerulonephritis has been postulated (21). Experi­
mental evidence supports this contention because Hg is 
capable of inducing autorcactive T  lymphocytes and 
specific autoantibodics resulting in Hg-induced auto­
immunity (22, 23), indicating a potential for Hg to 
precipitate antibody-mediated tissue injury and auto­
immune disease. The kidney and endocrine glands are

known sites of autoimmune distil tier.s. whit It brings 
into question the long-term implications of Hg concen­
tration in these tissues from dental amalgams as dem­
onstrated by the present study.

Our laboratory findings in this investigation arc at 
variance with the anecdotal opinion of the dental 
profession, which claims that amalgam tooth fillings are 
safe. Experimental evidence in support of amalgam 
safety is at best tenuous (2). From our results we con­
clude that dental amalgams can be a major source of 
chronic Hg exposure. As it has been estimated that in 
North America 100,000 kg of Hg arc used each year in 
dentistry (7), continuing research in this area is essen­
tial and may have an clfecl on public health. 0
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S W E D I S H  P A R L I A M E N T  H A S  S T A T E D  T H A T  T H E  U S E  O F  
A M A L G A M  W I L L  B E  D I S C O N T I N U E D  A S  S O O N  A S  A  

S U I T A B L E  R E P L A C E M E N T  IS  A V A I L A B L E .
This statement by the Parliament is in addition to an existing prohibition on the use of amaigam during 

pregnancy. Further it appears that this prohibition will be extended to children in the near future. The 

Third Amalgam War may continue on for a while yet in Sweden before there is complete surrender but 

the major battles are being won by the anti-amalgam patients, scientists, medical docurs and dentists.

The Swedish Parliament has further stated that funding for research on the health effects of amalgam 

will be made available. To this end, Dr. Lars Friberg has submitted research proposals calling for the 

allocation of a total of 16 million Swedish Crowns over the next four years. Dr. Friberg’s research 

proposals will investigate and evaluate, among other things, the release and uptake of mercury vapor 

from amalgam; its effect on the immune system; the impact on neurological function of the CNS; and 

effects on reproduction.

The Swedish Medical Research Council has approved initial funding of one million Crowns for work 

to begin. A  previously approved project of the Medical Research Council, the writing of a booidet 

addressing the amalgam controversy, has been completed. The leading Swedish authorities on both sides 

of the issue participated in providing their viev/s to the author. Bio-Probe understands that the

conclusions to be drawn from this effort appear to
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Amalgam toxicity - Epidemiological symptom study. Hanson 3
~i\ie contribution of dental amalgam to mercury in blood..............7
In vitro oxidation of mercury by the blood. Hursh..................... 7
distribution of mercury 201 in pregnant rats and their fetus i following systemic infusions with thiol-containing amino acidsand glutathione during late gestation. Aschner €f Clarkson 7
Sn in the Ag-Hg phase of dental amalgams. Mahler....................8
Long term clinical failures in posterior composites......................9
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Profile of respirable particulate produced during amalgamremoval, Nimmo et al............................................................10
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Nocturnal bruxing and sleep posture. McClynn...................... 11
Beta Carotene decreases growth and CCT inhuman carcinoma. ..11 
Experimental cancer regression by oral administration ofcombined alvha toccrherol ■ II Carotene. Trickier et al................12
FORUM...'.  ........................................   12

Tweigh heavily in favor of the anti-amalgam position. 

The booidet, some 70 plus pages in length is being,. 

distributed to libraries and schools and being made 

available throughout Sweden so that everyone from 

children on up will be able to read the facts about the 

amalgam issue rnd draw their own conclusions. 

Something sorely needed in this country.

It is interesting to note, that the study by Dr. Mats 

Hanson that follows was done in 1985. A  tremendous 

amount of progress in exposing the true facts has 

certainly transpired since that date. W e  feel that when 

this page in history is written, the whol e world will owe 

a debt of gratitude to Dr. Hanson and uis dental patient 

organization and the political pressure that they brought 

to bear on the issue. W e  will also be : debteti to those 

wonderful scientist researchers, all O' me v. orlu. who
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have and are continuing to provide the scientific validation of the unsuitability and toxicity of amalgam 

as a dental material. Soon the results and findings of new experiments will be providing additional 

scientific da*a further demonstrating the potentially devastating health effects of mercury released from 

amalgam denial fillings. These new studies could be the coup-de-gras to the pro-amalgamists.

In our last issue, we talked of the major research effort underway at the University of Calgary in Canada, 

investigating the release and uptake of mercury from amalgam dental fillings. I a m  still not at liberty to 

disclose any of ihe findings but let it suffice to say, that the initial experiments have p ^ " '  ed enough 

scientific datr. to complete three articles that have been submitted for publication. I a m  also k-;-py to report 

that the International Academy of Oral Medicine and Toxicology has provided a total of $13,000 funding 

to the University of Calgary in support of this particular research project. The same is true for the 

Foundation For Toxic Free Dentistry which has just made a contribution of $2000 to the University of 

Calgary for this same project.

In Sweden, Dr.Magnus Nylander has completed work on another project showing the relationship of 

amalgam fillings to the mercury content of the pituitary gland. Again, we are not at liberty to disclose 

any further data because it has been submitted for publication.

When published, these papers will be another step in the process of leaving the establishment twisting 

slowly in the breeze, all alone with their "experts". The same can be said for the National Council Against 

Health Fraud spokesmen such as John Dodes and William Jarvis who have publically stated that any 

dentist who considers mercury amalgam dental fillings to be a health hazard is a fraud or a quack. What 

we find especially interesting in this regard is that more and more attorneys are requesting scientific data 

on the mercury issue. Remember, all we need is one successful court case and the ball game is over. 

Before the amalgam story is completed, it will take an act of Congress to save the pro-amalgamists who 

have so willfully ignored the preponderance of scientific data that has been published since 1984. Will 

we ever know how many millions of innocent victims of mercury toxicity there are because they listened 

to the unconscionable and negligent misrepresentations of the establishment experts on the "safety" of 

amalgam?

A n  abstract of a scientific study completed at the University of Iowa and published in the March 1989 

issue of the Journal of Dental Research adds additional refutation of the pro-amalgam position that 

essentially claims that amalgams make no contribution to blood mercury levels. The study demonstrated 

that when amalgam fillings were removed from the test subjects there was almost a 5 0 %  drop in blood 

mercury levels. This was a statistically significant drop in 9 of the 10 patients in the study. The full 

abstract is contained in the A B S T R A C T / R E V k - W  Section of this issue and provides what we consider 

to be very significant data:

1. Amalgam dental fillings D O  make a significant contribution to mercury levels in the blood.

2. The definition of half-times for the elimination of mercury from blood after amalgam removal is 

extremely important and to our knowledge, the first time such data has been published. Based on the 

half-time provided, it appears that it should take about 6 months for blood mercuiy levels to stabilize at 
those related only to environmental and dietary sources.

3. T w o  prior studies by Ott &  Kroncke (1981,1984) concluded that amalgams make no contribution to 

blood mercury levels. Other scientists around the world have questioned the validity of the protocols and 

methodology utilized by Ott &  Kroncke. This study directly refutes the Ott &  Kroncke work. If nothing 

else, their work can no longer be cited by the establishment as unequivical proof!
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C H A N G E S  IN H E A L T H  C A U S E D  B Y  E X C H A N G E  O F  T O X I C  M E T A L L I C  D E N T A L
R E S T O R A T I O N S

An epidemiologic study of 519 patients with suspected mercury poisoning from amalgam

by

M A T S  H A N S O N ,  Ph.D.

S U M M A R Y :

Of 519 cases of adverse effects caused by dental restorative materials, 80.6% reported improved health 

status after exchange to alternative filling materials. The remaining cases were about equally divided 

between unchanged and worse health status. Mean ages and duration of disease showed that severe 

symptoms appear after a number of years but that it is often possible to trace health disturbances with a 

likely identical etiology back to youth. Acute, severe effects are often precipitated by amalgam in contact 

with gold.

The geographical distribution with conspicuously elevated levels in sulfide-ore areas should merit a 

thorough investigation on relations between geochemistry, health and susceptibility to additional toxic 

load, especially M S  related to dental fillings, selenium and environmental heavy metals should be studied.

Amalgam-poisoned perons suffer not only from their disease but also economically and socially. 

Actually, from some of the descriptions one might thinl: people were "treated" by the Inquisition rather 

than by the health care system. The situation for people with adverse effects from de " A  materials is 

unworthy of a civilized society.

The symptom complex is clearly identical to that reported from inorganic mercury exposures in industry. 

Anyone who wants to claim that these people suffer from anything else than mercury poisoning has to find 

an acceptable explanation, not "psychogenic" without explaining what causes the psychic changes. Neither 

is a label, chosen from a large collection of various "syndromes" with unknown causes, an explanation. 

That is of no help to the patient, just a mania for classification.

From the various medical diagnoses given you can, however, get an idea on which hospital departments 

should be first searched for misdiagnosed and in reality mercury poisoned patients. The politicians have 

the responsibility to ascertain that such a search is carried out. The medical establishment is not likely to 

do that since the matter is too embarrassing.

In a wider perspective, the study of how humans are affected by the environment, inclu' ing dental 

fillings, chemicals in the household and at work, the properties of air, water and ground, should be very 

much intensified. The emphasis should be on how all this works together to determine whether the 

individual will ha''e a good or bad quality of life, even if each component is below legal limits, how all this 

■is affected by and affects the defense systems of the body, including minerals, vitamins etc. i

Finally, the results of the present questionnaire is a complete condemnation of amalgam as a dental filling !' 

material. Dentistry must get a new direction with emphasis on non-toxicity and safety.

I N T R O D U C T I O N :

During 1985 the Scandinavian Dental Patient Organization sent out a questionnaire as an additional page 

in their journal, TF-bladet. The aim was to obtain information on, and to what degree an exchange of 

amalgam, some other metals e.g. gold-plated brass screwposts and combinations of different metals, for 

composite plastics and sometimes gold, affected the state of health.

W e  also wanted to obtain a good description of the symptoms and the most usual diagnoses (if any) ir 

order to make it easier in the future to correctly find the causes of diseases. ^

In addition we asked some social questions to find out bow the patients have been treated by the dental! 

and medical care system when the patients own view differed from that of the professionals. It is extremei
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clear from the results that to not be believed, not to be listened to or to be declared psychosomatically ill, 

especially when the patient is aware of that he/she knows more than the doctor or dentist, that is often worse 

than the disease. In addition to the statistical material the respondents have by themselves, spontaneously 

given additional information, especially about this side of their situation. Often there were several pages 

with comments, something which made it a bit hard for myself who was to compile the results and had a 

pile of half a thousand answers. Nevertheless, these comments give a human aspect to the statistical 

material.

Every answer represents a human tragedy, completely unnecessary. The responsibility for the 

present situation lies with many generations of dental professors who have, when they have been 

confronted with the amalgam controversy, by ignorance, fright and a desire to make a fast career, chosen 

to behave like ihe three apes who don’t want to see, hear or say anything. A  typical example is found in 

Skinner’s Science of Dental Materials. In the third edition firom 1948, you can read about gold in contact 

with amalgam: "Such a condition is always a hazard to the health of the patient. When couples of this nature 

are studied under laboratory conditions, the amalgam corrodes, regardless of a polished surface or a 

protective tarnish film." In the fourth edition this has been replaced b y : "Such a practice should be avoided 

whenever possible." The responsibility for today’s situation; that poisoned people do not get help, lies v/ith 

a very limited number of bureaucrats and "experts" at the dental schools, medical and dental authorities, 

A D A  and NIOM.

Dentists around the country have learnt at the dental school how to use amalgam and have often not even 

heard that die safety of amalgam ever has been questioned. The dentists can consider themselves cheated. 

Certainly no dentist want to put something harmful into the teeth of his patients and the dentists want to 

trust their "experts" and rely on their evaluations to the utmost extent in order to be confident that they have 

done the right thing. It r‘*“,ms as if more and more dentists have come to the insight that it is better to trust 

their own eyes, judgement and what the patients tell them. Dentists who consider their own exposure 

harmless do not fool anybody but themselves. The effects of mercury are slow and insidious. Occupational 

exposure limits are compromises between economy and health with economy as the dominating factor. The 

limits vary widely between different countries and safe levels, as reported in the literature, even more. The 

most recent risk evaluation gives a figure of 1 microgram/m as probable safe continuous exposure level 

for the general population (Gerstner &  Huff, J Toxicol Environ Hlth. 2:491, 1977).

When you meet all these persons, having many symptoms characteristic of mercury intoxication, having

5-10 grams of mercuiy' in their mouths, whose symptoms reduce or disappear when the fillings have been 

take out, and who are classified as psychosomatically ill, you are tempted to formulate a new dogma for 
dentistry and medicine: Only experimental animals and Japanese can be mercury poisoned! Surprisingly, 

industrial exposure limits are considered "safe" for anyone; pregnant women, children, sick and weak 

peopie. And what are "normal" blood and urine levels? Nobody knows since amalgam has been disregarded 

as a source of mereury. The workers in the factories have also amalgam. What are they really exposed to? 

D o  they have symptoms from mercury exposure? The controls are "normal" people with mercury exposure 

from amalgam. The system fully guarantees that nobody can be recognized as mercury poisoned. W h e n  

you look at the symptom list you are fully justified to ask if the medical care system really knows what a 

healthy person looks like. Not a "healthy" one with amalgam fillings.
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S Y M P T O M  DESCRIPTION A N D  C H A N G E S  A F T E R  A M A L G A M  R E M O V A L  

The respondents were asked to report the 10 most severe symptoms and, if possible, to order 

them into degree of severity. Usually people had considerably more symptoms with a possible 

mercury etiology. The reported symptoms were grouped under some general headings e.g. 

"problems with vision" which thus contains several characteristic changes.

Symptom much un- %  %  

no of better better changed worse a+b c+d 

Svmproms &  Signs times a b c a

Muscle ioint Dains................. 285... ..77... 1?6 ...52.....2 0 ... 75 ...25

Tiredness....................... ... 222... ..49... 130 ...36......7 ... 81 ...19

Vertigo......................... ... 206... ..75... 105 ...20......6 ... 87 ...13

Headache, pressure ov ;r head...... ... 182......70... , 82, ...23......7 ... 84 ...16

Gastrointestinal trouble........... ... 169.... ..52... 78 ...31......8 ... 77 ...23

Problems with vision............. ... 168.... ..50... 70 ...32.....1 6 ....71 ...29

Oral ulcers, burnins mouth........ ... 124......56... 47

Irreaular heart, circulation......... ... Ill.... ..47... 47 ...11......6 ... 85 ...15

Loss of memory (short-term)...... .... 98... ..11... 45 ...37......5 ... 57 .,43

Breathing troubles, asthma......... .... 90... ..........3 5 . . . 39 ...13......3 ... 82 ...18

Loss of hearing, pains in ears...... .... 86... ..23... ,31 , .,26......6 ... 63 ,  37

Deoression.  .............. ....85... ..3 6 . . . ..34.......... ...11...........................4 .................82 ...18

Concentration problems................................................. ....................81 ................. ...........14... 44 ...21...........................2 .................72 ,.28

Eczema, rash, skin problems................................ ..................78 ................. ..........34... 32..., ,.6 ................................6 .................85 ...15

Pains, general................... ....7 3... ..17... ,37 .......13......6 ... 74 .,26

Throat troubles.................. ....68... ..25 ... .32 .......... ...10...........................1 .................84 ,.16

Nervousness, restless............................................................. ..................68 ................. ..........16... 36, . . .  13 ...........................3 .................,70 .,24

Sleeping difficulties............................................................... ..................67 ................. ..........2 4 . . . ,30 ,.12 ...........................1 ..................81 ...19 t .v I,

Agony .................................................................................................................... ....67... ..25... .31.. ,.10...... 1 ....84 .,16

Metal taste...................... ....62... ....34... .19 , ...8....... 1 ....85 ,.15

Tremor, jerks.......................................................................................... ..................61 ................. ....32... , 17 .,8 ................................4 ................80 .,20

Cramps ............................................................................................................... ..................60 ................. ....20. . . ,27, .,.8 ................................5 .................72 ...22

Infection prone ................................................................................... ..................55 ................. ....22... 23 .,9....... 1 ....82 ...18

Bad temper, shyness, aggression.... ....52... ....17... .26.. ...7....... 2 ... 83 , 17

Aching teeth, cheek, jaw.......... ....50... ....18... , 18 ...10......4 ... 72 .,28

Weakness c\ muscles............. ....4 9... .28.. ...14 ..... 2 . 67 33

Allergy......................... ....4S... ... 7 ... 27 ...10...........................4 ... 71 .,29

Kidney, un . rv tr::t roubles...... ....44... ..20... .16.. ...6....... 2 ... 82, 18

MS, ataxi:-, r:.raiv* is............................................................. ..................4 3 ................. ..........16... , 19 ^  Q  1 p

Numbness ...................................................................................................... ....37.... ..........19 ... 10 ...5................................1 .................84 ,.16
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Symptoms &  Signs

Symptom 

no of 

times

much un­

better better changed 

a b c

worse

d

%  %  

a+b c+d

Vomiting, feeling sick............ .....37.... ....17... 17 ....5..... 3 ...78 ...22

Paresthesia tension.............. .....34.... ....12... 70 ....2..... ...94..6

Changes in blood pressure........ .....2 9.... ....11 ... in ....7..... 1 ...72 ...28

Heat sensation, burning of skin, smarting, ague ..29.... 9 . 14 ....6..... 79 ...21

Sinusitis........................ .....2 7.... ....12... 10 ....4..... 1 ...81 ...19

Abnormal DersDiration........... .....26.... ...7.....ii......6.......2.......69 ...31

Salivation none/excessive..............2 6.... ....14... 10 ,...1..... , 1 ...92..8

Anorexia....................... .....23.... ....14... 4 „..4..... 1 ...78 ...22

Tender/swollen lymph nodes...... .....22.... 6 , 1? ,...2..... 7 82 ...18

Troubles with sexual organs...... .....19.... 9 6, „..3..... 1 ...79 ...21

Loss of hair..................... .....18.... 6 , 9 9 1 ...83 ...17

Chronic fever, irregualr temp...... .....17.... 9 4 „..4..... ...76 ...24

Disturbance of taste and smell 

(excluding metal taste)........... .....16.... .. 5 .....4... ...6..... ....1.....56 ...44

Speech difficulties............... .....13.... 6 5 , ...2.....

Swollen, edema................. .....13.... .. 6... .6 ...1..... ,.92..8

Sensitivity to electromagnetic fields 12...... 3 ... 2 .....4 .......3 ....42 ...58

Thyroid hypo^yper............. ..... 12....... 5 ... 5 ..1....... 1 ... 83 ...17

Light-sound-sensitivity................. 8 ... ... 4.. 7 ..2 ... ........ 75 ...25

Bleeding nose, bruises.................. 8 ... ... 3 ... 1 ..2 ... ... 2 ... 50 ...50

Changes in hair color/struct....... ...... 8 ... ... 3 .. 3 ..2 ... ........ 75 ...25

Noises in head.................. ...... 7 ... 9 1 ..4 ... ........ 43 ...57

Pains in chest.............................. 6 ..... ...5.....1............. 83 ...17

Epilepsy.................... ............. 6 ........ 1 .....5.......

Phobias..................... ................2.. 9 9

Psoriasis.................... ..........4 ... ...4.......

Urinary incontinence......... ..........4 ... ...............2.. ...2.......

Parkinson................... .............................................1 .................. ...............1 ..

Scleroderma................ ............................................1 ..................... 1 ..

Ulcerous colitis.............. ............................................1 .................. . . .  1 ...............................

Diabetes.................... ............................................1.... ... 1.........................1


