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To e v a l u a t e  t h e  s a f e t y  o f  p r o s t h e t i c  m i n i - m a g n e t s ,  12 p a t i e n t s  t r e a t e d  w i t h  i m p l a n t e d  
c a r d i a c  p a c e m a k e r s  w e r e  e x a m i n e d .  Smal l  c y l i n d r i c  m a g n e t s  w e r e  a p p l i e d  one ,  two ,  
a n d  t h r e e  at  a t i m e  to  c o n s t a n t  p o i n t s  on  the  p a c e m a k e r  u n d e r  e l e c t r o c a r d i o g r a p h i c  
m o n i t o r i n g .  N o  i n f l u e n c e  on  the  p a c e m a k e r  w a s  d e t e c t e d  in  n i n e  o f  th e  pa t i en t s ,  b u t  
l i m i t e d  c h a n g e s  w e r e  e n c o u n t e r e d  in  t h r e e  pa t i en t s .  H o w e v e r ,  t h e  c h a n g e s  d i sap-  
p e a r e d  w h e n  the  m a g n e t s  w e r e  m o v e d  1 c m  a w a y .  Th e  c o n c l u s i o n  w a s  tha t  t h e  u s e  o f  
m i n i - m a g n e t s  in  d e n t a l  c a r e  in  p a t i e n t s  w i t h  i m p l a n t e d  p a c e m a k e r s  is  safe  a n d  
accep tab le .  (J PROSTHET DENT 1995;74:420-1.) 

T h e  use of ra re  ea r th  magnets  in dent i s t ry  to 
ensure the  re tent ion  of overdenture  or maxillofacial pros- 
thesis  has  become increasingly popular,  l, 2 The magnets  
a re  usual ly  made  of cobal t - samar ium or neodymium. Be- 
cause of thei r  small  size and grea t  capacity for retention,  
they  are  ext remely  useful  for applicat ion in dent is t ry.  
Magnets  are  used more extensively in dent is t ry  because 
they  t r ansmi t  l i t t le  l a te ra l  force to abutments ,  are  simple 
to inser t  and remove (self-seating), require  no exact para l -  
leling techniques, 3 and have nondiminishing retent ive 
propert ies  compared with  mechanical  a t tachments .  1 

The magnet ic  fields of these systems are  e i ther  open or 
closed; the  more recent  systems use closed fields. The 
closed-field principle ensures  t ha t  the  surrounding t issue 
is protected from the effects of magnet ic  flux. Most pa t ien ts  
who need prosthetics are  in an  older age group in which the 
use of pe rmanen t  cardiac pacemakers  is also most preva- 
lent. Pe rmanen t  implan ted  pacemakers  are  widely used 
throughout  the  world and are  most  frequently implan ted  
in pa t ien ts  wi th  symptomat ic  b radyar rhy thmias ,  par t icu-  
la r ly  when a l ikelihood of dangerous  syncopal a t tacks  is 
present .  All  modern pacemakers  use a demand mode and 
s t a r t  pacing whenever  the  sensed ventr icular  ra te  falls be- 
low a cer ta in  threshold.  

Powerful magnets  a re  used to check the function of de- 
mand  pacemakers .  Applicat ion of such a magnet  over a 
demand  pacemaker  will  change i t  to a fixed ra te  mode, 
which can induce vent r icu lar  f ibri l lat ion and death.  This 
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s tudy examined whe ther  mini-magnets  used in prosthetic 
dent is t ry  are  capable of changing the function of implanted  
cardiac pacemakers .  

P A T I E N T S  A N D  M E T H O D S  

A total  of 12 pat ients  in whom permanen t  cardiac pace- 
makers  had  been implan ted  were examined. The pace- 
makers  (Medtronic-Spectrax units) were of the demand 
ventr icular  sensing and ventr icular  pacing mode. The ages 
of the pa t ien ts  ranged from 52 to 82 years  of age (mean 71 
years). Five men and seven women were studied. A 12-lead 
electrocardiographic t racing was obtained from each pa- 
tient. 

A large magnet  was appl ied over the pacemaker ,  and the 
abil i ty of the  pacemaker  to change from demand to fixed 
ra te  mode was examined.  When the pat ient ' s  own rhy thm 
was operative,  appl icat ion of the magnet  resul ted in the 
appearance  of paced beats,  each preceded by a pacemaker  
artifact.  When the hea r t  was a l ready paced before the 
magnet  application, the applicat ion caused the appearance  
of three consecutive complexes at  a ra te  of 100 per  minute.  
Four  identical  points  were marked  on the skin immedi- 
a tely overlying the pacemaker ,  and the mini-magnets  were 
applied on these points. The mini-magnets  were applied 
one, two, and three at  a t ime to each point  under  electro- 
cardiographic monitoring. These small  cylindric magnets  
(base d iameter  4 mm, height  2.5 mm, re tent ion power 300 
gm) were made of samarium-cobal t  (Dyna Dental  Engi- 
neer ing bv, Bergen op Zoom, Holland). 

R E S U L T S  

In nine of the 12 pat ients ,  no influence of the magnets  on 
the pacemaker  was detected. In  the other  three  an  influ- 
ence identical  to tha t  obtained with the large magnet  was 
detected when three  open mini-magnets  not a t tached to 
thei r  keepers  were placed together  at  a specific point  on the 
skin overlying the pacemaker .  In the same pat ients  no in- 
fluence was detected when ei ther  one or two magnets  were 

420 THE JOURNAL OF PROSTHETIC DENTISTRY VOLUME 74 NUMBER 4 



HILLI~.R ET AL THE JOURNAL OF PROSTHETIC DENTISTRY 

placed a t  the  same point, or when three  dosed magnets  
were placed there.  Also, when the three  open magnets  were 
moved 1 cm away  in each direction from tha t  specific point, 
the  ear l ier  influence disappeared.  

D I S C U S S I O N  

This s tudy evalua ted  the  r i sk  of the  use of denta l  mini-  
magnets  in pa t ien ts  who wore a pe rmanen t  cardiac pace- 
maker .  I t  was found tha t  in 75% of the  pat ients ,  no influ- 
ence whatsoever  of the  magnets  on the pacemaker  could be 
detected, even when they  were appl ied open and unat-  
tached to the  keeper  and were at  maximal  proximity.  In  the  
other  25% of the  pat ients ,  l imited influence could be 
detected, bu t  only when the magnets  were applied three  at  
a t ime wi th  open field and at  a specific point. Removal of 
the  magne t  even i cm away  from tha t  point  cancelled tha t  
influence. 

C O N C L U S I O N  

I t  was concluded tha t  with closed fields or wi th  fields 

more than  I cm dis tance from the pacemaker ,  none of the 
magnets  had  any influence on pacemaker  function. Thus 
the  use of mini -magnets  for denta l  care in pat ients  with 
implanted  pacemakers  appears  to be completely accept- 
able. 
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