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MUCOSA WITH REGRESSION AFTER REMOVAL 
OF AMALGAM FILLINGS 
b y  
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Histologicnlly p:ipilloiiiu and pal)illoniatous changes are epi- 
thelial neoplasiiis, in which the connective tissue stroiiia forms 
finger-like processes and is covered by a keratinized epithelium. 
The group also includes verrucae, condyloinas and epithelial po- 
lyps. They may be due to viruses, chronic irritation of various 
types (Bernick, 1949; Snlmnn & Lnngel, 19541, heredity, hor- 
inonal disturbances (Anderson, 1957) or a coinbination of these. 
In soiiie cases their cause may be obscure (Bradburn, 1951).  

Polyps and polypous hyperp1:isi:is of the iiiucous membranes 
constitute a clinical entity that covers a sessile or pedunculated 
projection of the iiiucous iiienihrane and may consist of hyper- 
plasia of the iiiucosa or he true neoplasms. Anderson (1957) 
and Bogd (1961) state that the term polyp often includes pap- 
illonia when this occurs in the oral ~ i i u c o s : ~  

It seeiiis that the first case of multiple papillomas in  the oral 
cavity was reported by March in  1881. Other siiiiilar cases have 
been described by Vollmer (19061, IJeuy-Bing & Gerbay (19191, 
Stern (19221, Colman (19511, Thomn (19521, Donohue (19571, 
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Rock LC Fisher (1!)80). 'There ;ippe;irs to haw heen no study of 
the iiicideiice of pipilloiiias or polyps. 'I'hey seem, howrcvcr, to 
be rare in  the mouth (Colrrirrn, 1951 ; Fishrr CC Rnshitl,  l W 2 ;  
Rock CC Fisher, 1960) if the infI:cnii~i:rtory hyperplasin beneath 
dentures, stoinatitis prothetic;i, is left iiul i i f  :icci)iint (Fi.shrr & 
Hashid, 1!)52; N y q u i s t ,  1052). Multiple pipilloiiiiis :ind polyps 
: i i id  polypous hyperp1:isi:i of the iiiucous iiieiiilx:iiies occur in 
both children and :idults of bolh sexes. 

The tre:itinent consists predoiiiin:intly of excision, with or 
wit hou 1 sub se y lien L el cc t roc o:i g ii I :it i o i i  ( I, P UIJ -B in y ct G e r bcr IJ , 
1919; Giillifer, 1938; Schiic~rnirrnn, 1958; 13litrsktrr, 1'361 ) .  Various 
broad spec t r LI 1 I i :in t ibio t i c s, oe s 1 r ( )g en oil s 11 orin 011 e s, :I 11 d i 11 t r :i - 
oral X-ray therapy have been adiiiinistered, with wr i ed  effects. 

'This ;irtirle reporls 2 cases in which the polypous 1iyperpl:isi:i 
of the iiiucous iiienibrmc dis:ippe:ired after reiiioving a l l  the 
:iiii:ilg;iiii fillings. 

Case 1 

In 1!)57 a girl aged 8 years was prewiiled with inulliplc, siiiall 

polyps on the inside of the lips and the gingiva in the lower jaw 
(Figs. 1 and 2 ) ;  they had been discovered 7 months earlier. A 
papule among the polyps had been painted with 10 per cent silver 
nitrate without result. The blood st:itus was noriiial. 

At 2 years of age the patient had uncoinplicated scarlatina and 
:it 5 years parotitis epideiiiiw. She h:id suffered from riieasles 
and ruheo1:i :it school age; otherwise she had crijoyed good hedlh .  

In 1965, on her first visit t o  a dentist, thc following work was 
carried o u t :  31 ob"), 6J oh :ind Lo insulnted am:ilg:iiii fillings 
(type of  :illoy not iiientioned) ; in 1!)56, 6 I o ; i n d p  b insulated 
;imtilgaiii fillings, :ind extraction of 0 5  105.l'here was no iiirriliori 
of inucosal hyperplasi:i or polyps. 

In 1958 gingival changes were noted, p;irticul:irly it1:irked in 
the regioiixl. . . 31 (Fig. 3 ) .  Ain:ilg:iiii fillings1 - 6 o and - 61 h were 

The mixed dentition (Fig. 4 )  consisted of 311 the first perilia- 

- 

plNXd. 

neiit iiiolnrs and the periiiaiierit incisors in  both jaws. The buccal 

* )  o = occlusnl. I, = buccal, I = lingunl, rn = mesial, d = distal. 



Figs. 1 and 2, Case 1 .  Small flat polyps with wart-like appcarence and a 
lcntlr~ncy to form large plaqucs. The tongue has enlnrgcd papillae fungiformes 

sitnihr t o  t hose of "raspI)ci.ry tongue". 
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and labial iiiucosii and the gingiva exhibited small flat polyps of 
wart-like :ippearance, varying froi i i  pin-head to  rice-gr:iin size. 
The polyps in the region o f  IT were few and siii;ill but in the re- 
gionTI .  . . 1 I they were extremely pronounced. The gingiva and 
vestibule of the iiiouth in the r e g i o n 3  . . . 4J had :I few polyps 
:ind these were the only ones in  the ni;ixill:i. 

The polyps had inerged in  places to form large pliiques. These 
polyps were pale red, similar in colour to the surrounding tissue. 
Their surfaces were sniooth but granulated in structure. They did 
not bleed on p l p t i o n  and were soft in consistency. The lingual 
frenuluiii was extreiiiely short and thick (anchyloglossia 1.  Else- 
where the niucosa was normal. The subiii:~~idibular lyniphatic 
nodes were bean-sized on both sides. On piilp:ition the deep cer- 
vical notli lynipliatici were found to he of rice-grain size and the 
nodi lyniphatici nxillares o f  pea size. 

The physical examin:ition :ind the blood values displayed no 
pathologic features. The HCG test was negative and vaccination 
against smallpox had been performed. 'l'uberculin tests were neg- 
ative. 

- 
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Fig. 4. Case 1. Upper and lower jiiws. & nntl 3 
have been marked. ‘l’he figure shows the position of the polyps in relation 

to the teeth. 

.Irnalgam filliiigs in TI, 



I l i s lo loy ic .  findings 

DecPiiilwr, 1957. ~ Riopsy speciinens froin the region -1 re- 
vealed a polyp covered with :i thick hyperplastic stratified squ:i i i i -  
ous epithelium of the mucos:il type. The epithelinni pro.jected :IS 

thick, well defined rete pegs into the connective tissue strom:i, 
which contnined vessels and gland duc~ts and displayed very mild 
infi1tr:itioii o f  round cells. There were no signs o f  iiiulignancp. 

April, 19.j8. - Five nionths lifter thc first visit the polyps were 
11 nch :i n ged , 1% op sy s pe ci 111 en s showed t h e s fi 111 e 11 i s t 01 og ic pic t 11 re 
(Fig. 5 ) .  

7'1 rtrtmriit 

A p r i l ,  1958. --- All the tiin:ilgaiii fillings were replaced with 
phosphate cenient. The cavities of the upper incisors were pre- 
p r e d  and filled with phosphate rernent. 
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Coiirse 

June ,  2958 (6  weeks later) healing was complete. Silicate fill- 
ings were placed in  the upper incisors. September ,  19:58: exami- 
nation; :ini:ilgain (Royal Dental Alloy) fillings were placed in 
61 ob and /<oh under :I rubber d:rin. A'oiieinher, 2.958: amalgam 
fillings were placed in the 

- 

6 b, I 6 ol a n d y  molb. ~- 
Jnnrtnrg, 196C (6  years later) no recurrence. 

Case 2 

A girl of 8 years presented in  1859 with wart-like formations 
in the mouth. They had been noticed 3 months earlier, hul then 
only on the dorsuiii linguae. 

Tablets, ointinents nnd topical app1ic:itions had been tried 
without effect. The forinations multiplied and spread over the 
huccae and lips; a t  first they were recurring but Inter they per- 
sisted (Figs. 6 and 8).  

On vaccination for diphteria 10 iiionths previously the patient 
had Fallen ill, with high fever, voniiting and severe attacks o f  





Figs. 7, 8 :uid 9, C:isc, 2. Polyps  ~ I I  t h e  longur (Figs. 8 and 9 j  at both 
:inguli oris (Fig. 81, i in t l  on tl ir inside 01' the lower l i p  (Fig .  7 ) .  'I'lle polyps 
r:iry in size;  some arc gixiii-sized, others hnve mei~gctl to  form large plaques. 
'Hie surface i s  sinoot  I1 w i t h  red spotted gr;iiiuI;it ions under thc  surface 

(Figs.  7 nntl 9 ) .  

coughing, :inc.i.ihed to whooping cough. 'I'he coughing h:id per- 
sisted ever since. The girl W:IS otherwise healthy. At :in early 
age tomatoes gave rise t o  sni:ill :IW:IS o f  cryt1itin:i which clisap- 
1)e:ired after :I few days. 

In the :iutuiiin and spring :I brief vcsicul:ir eruption mould 
appear, with reddening :it 1he :ingulus oris. Tlic girl W:IS :I nail- 
1)i te I' :I n t l  :I t h ii i d ) -  s iick er. 

I n  1954, the 1):itient h:rd ;I deciduous i i i o l : i i .  cxlr:ic.ted because 
of toothache. In November l!K57, : i n  es;iiiiin:ilion XIS I)erl'oriiied 
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Fig. 10 a. 
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hy the school dent:il officer, :ind one ye:w later ;in amalgam fill- 
ing 6Jo was p1:iced. Pivc iiioriths 1: i ter  0 1  W:IS extracted owing 
to aching, : i d  aliialg:itii fillings were p l x e d  in 0 , lGiio and 
I L o .  There was no record o f  p;ipules in the mouth. 

A t  the clinical ex:riiiin:rtion in 1951) lhc 1)hysic:il constilulioti 
was nortnnl and the ge1ier:il s t a t u s  g(iod. At  both aiiguli oris 
there were rling;ides :ind gr:iin sized 1):ipules o f  the satlie red 
C O I O U ~  :IS the lips. 0 1 1  l h e  inside of  the lips :uid cheeks, in  the 
illidline o f  the dorsuiii and on 1he right border of the tongue 
there were grain or piit-he:rd sized polyps, and on the dorsutri 
of  the tongue several grain sized, p r t l y  confluent forinntions of  
the saiiie lype (Figs. 8 and ! I ) .  ‘They were paler than the sur- 
rounding tissue : i t i d  l‘iriti, thitse on the tongue being :ilinost fi- 
brous, while those on thc hucc:tl surfw-es of the lips and cheeks 
were soft. ‘ h e i r  surf:irc w i s  sinooth, mid there were red spotted 
gr:iiiiil:ilions below the surf;ire (Fig.  7 ) .  ‘Hie nuitiber o f  polyps 
was greatest on the tong~ic :inti tlic rig11 1 l)ucc;i, and diniinished 
1ow:irds the left. ‘Thc su1~tii:tnrlibul;ir Iyiiiph iiocles 011 both sides 
were bean sized and not tender. 

- 

H ih l o l n g  ii. /id inns  

Microscopic exatuin:ilion ( i f  biopsy specilllens fr i iui  the tongue 
and the lower lip disclosed squ:iiiious cell epithe1i:il papillotiia 
i n  the reKio1iTj-i (Fig. 10). 

Two iiiotitlis after the first visit [ l ie  or:il stulus w;ts :IS illus- 
trated in Fig. 1 1 ,  in :iddition to Llic p;tpules described :ibove. 

7recctmerit 
All thc. ;iinalg:iiii fillings \vcrc rriiicivetl under ;I rubber tl:iiii 

:ind replaced with phosp1i:ile ceinent. 104 m d  (05 were extract- 
ed; the cavities in 051, 03. @3 atid @ were prep:ired and filled 
with phosphate cctuent. Three polyp foriii:itions were excised for 
further examination. At  a check one iiionth later the polyps hud 
decreased in number to  two on the tongue mitt two on the lower 
lip. These were excised and suhjceletl to Itistologic cx:iiiiin:ition 
for di:ignosis. It w a s  found t1t:it the polyps Iiad very inuch the 
sniiie appearance :is 011 the earlier ea:rinin:ition, viz. that of :I 

squaiiious epithelial pipiI1otii:i. Aftcr ii further 5 iiiontlis the 
mouth w:is free froiti polyps. On this occasion new aiii:tlg:tlii 

fillings were placed inT1 ob ;itidF nioh (Royal I>ental Alloy) u11- 
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tier the rul)ber* d: i in  and the iiiucosa w a s  excised in the region 
11, [T lor  further csaiiiiiiation. Four inonths later the phosphate 
cellleiit in the1 0 in011 ant1 (i I o w:is replaced by :iiiinlg:iiii (Royal 
l)ent:il Alloy). 

- - 

C o  11 rsc 
.lwzii(ir!/, l ! M 4 .  After 4 years there w i s  110 evidence of  recur- 

rence. 
It is evident froni tlie histologic picture that there was i i i i l t l  

chronic iiifl;imln:itory irritation in both these cases. It is reiiiark- 
able that all the polyps dis:ippe:ired after reiiioving the iiiiinlgain 
fillings :md that they did not re:ippear when iiew niiia1g;iin fill- 
ings were placed ! The pssibi l i ty  of :I c:ius:iI conneclion between 
the fillings and the polyps was therefore exaiiiined in :I subse- 
quent study. 

Method 

On the occ;ision of the first visit of the two pitients the 110- 
tentiols hetween the fillings in their niouth.: were iiieasured. A 
galvanoineter with :in internal resistance of 2700 ohiiis w:is used, 
and the electrodes were of  platinuiii, soldered to silver leads. 
IZefore taking the iiie:isureiiients tlie contact points were dried. 
‘I’he v:ilues obtained :ire shown in  T:rblc 1 :I. After there iiieas- 
ureiiients of the current the teeth were protected by rubber daiii 
:ind the fillings removed. They were then subjected to in vitro 
experiiiienls. 

In these experiiiients d l  the fillings froiii each patient were 
p1:iced on :I filter piper  moistened with Ringer’s solution. The 
1)otenti:il between tlie filliiigs w i s  1ne:isured with a valve volt- 
ineter haying an intern:il resistance of 100,000 ohiiis. 1’I:itinuiii 
electrodes were used (Fig. 12 and Table 1 h ) .  

For analysis of lhe 1iiet:il in  the tissue polyps were excised; 
the speciinens o f  iiiucous nieinbr:ine were weighed, frozen :kt 
- 3 5 O  C and subjected to spectruiii :in:ilysis (The Swedish Ge- 
ologic Institution). After I h e  polyposis hud disappeared the  same 
procedure was curried out on the iiiucos;i where previous polyp 
excisions had been perforiiied, to est:tblisli whelher there was 
any variation in  the :iniount of iiiet:il present after henling. 

Prior to tlie spectrum analysis the tissue samples were dried 
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X P  
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Case 2 

Fig. 12. Zti ui/ro cxpc~rirtieiit. 'l'lie figure s h o w s  the potential difference 
1)etwreii each removed f i l l ing :tiid 1'. ( P  meiiiis one  niid the same platiiiuni 

clectrode in the  electrolyte, Itingrr's solution). 
The inslruinent used is  a vitlve voltmeter with  an iiiteriial rcsistancc of 

100.000 OlllUS. 
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in :in oven. ‘They were then treated with a mixturc of sulphuric 
:ind nitric acids. The two acids were examined as blind tests on 
the inetals sought. All the subst:ince was dissolved in one iiiilli- 
litre and :ibsorbed on spectr:illy pure carbon, which was then 
suhjected to spectruiii analysis. 

In c w e  2 cultures were perforiued on excised polyp with re- 
spect to verruca virus.*) 

To find out whether there iuight h:ive been hypersensitivity to 
substances present in  the nni:ilg;iiii, epicutaneous tests (pressure 
tests) were perforiiied by :I routine method. The following aller- 
genes were used; 

Aiiiide ointiiicnt, 5 per cent ( iiierrury) 
Zinc ointment, 10 per cent (zinc) 
Colloidal silver (silver) 
Copper sulph:ite, 5 per criit (copper) 
Copper sulphute, one per cent (copper). 

The fillings belonging to  hotli patients were nndysed for iner- 
cury, silver, copper, zinc, lead, and tin. 

For the iiiercury assny the Eschlca iiiethod was applied. A 
s:iinple in  :I porcelain crucible was mixed with iron powder and 
covered with a layer of a iiiixture of zinc and calciuni oxides. 
The crucible was heated to :thou1 1000” C and the vol:ililized 
inercury collected on water-cooled gold foil above the crucible. 
After this the increase in weight of the foil was determined and 
the mercury estimated. 

The silver was detcrniined hy 1)l;icing the specimen, wrapped 
in lead foil, in u fireclay crucible. The lend was then driven off 
in an  oven at about 900° C and in  :in oxidizing atmosphere. The 
residual silver hullion was weighed on :I iiiicrohalance. 

The copper, zinc, lead, and tin were determined by the follow- 
ing method+:>‘:) : The sample was dissolved in nitric wid .  After ad- 
ding cadiiiiuin solution :IS :in internal standard and paper pow- 
der, the holiition was bufferctl to pH 2.5. The inetzils were then 
precipitated :is sulphides with hydrogen sulphide. The prccipi- 
tntes were filtered, washed and dried with acetone and a suction 

’ )  Performed at the Nn1iori:il Dactcriologic 1,alioratorics i n  Stockholm. 

1 ”) I’erfot-mcd ;it the ncwnic l i  Labor;itorl, Uolitlen Mining Coinpony, Skel- 
lcflcli,itnn. Sweden. 
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of  air through thein. The precipitate was ground in :i iiiill and 
the elenients were determined s1)ectroi:rnphically with a direct 
recording spectrograph; the tape technique was used in which 
the sample on ;I strip of tape is  inserted between the electrodes 
of the spectrograph (LItrnicJlsson, Lrrndgrcn B Snndyois t ,  1959; 
Sundqvist  c L ~  Olofsson, 1960). 

Results 

The results of the iiie:isureiiients of the current and potentials 
:ire given in Fig. 12 and in Tables 1 a ;md 1 h. Table 1 h and 
Fig. 12 relate to the experiiiients in uitro. The fillings froin the 
Tlof case 1 and 1 6 o f  case 2 showed the greatest potential dif- 
ference in  relation to the zero 1’ (platinum rod used a s  the re- 
ference). (1’ nietins one and the saiiie electrode in  the solution). 

From the results of the spectruin studies before treatment :ind 
:il’ter 1ie:iling given in  Table 2 i t  is seen that  in  case 1 there was 
:i decrease in copper from 0.001 to 0.0002 per cent - that is, 
80 per cent - and of zinc froin 0.001 to 0.0003 per cent - that 
is 70 per cent. In case 2 there w u s  ;I reduction in  copper from 
0.0003 to about 0.0001 per cent, or about 67 per cent, in  case 1 
:in increase froin 0.0001 to 0.001 per cent, or about 90 per cent. 
The other inetals showed no change. 

The results of the :in:rlyses of the fillings :ire given in  Table 3. 
The filling froni(il (case I ) ,  wliich in respect of the location of 
the polyps was wluahle, was lost during the analysis. Table 3 
shows that the vnrintion for a particular iiietal in  the different 
fillings was fairly snitill; in respect of lead it was pr;ictirally 
zero, while for copper the percentage difference between the 
highest and lowest values was 3.7 in case 1 and 9.1 in  case 2. 
Zinc in  case 1 was the s:inie for the four fillings recorded while 
in case 2 the percentage difference was reni:trlrably high, viz. 
77 .8  with the lowest value 0.4 per cent and the highest 1.8. 

The variation for lin was 7.14 per cent for c’:Ise 1 and  13.9 for 
case 2. The variation for silver was 5.7 and 9.1 per cent and for 
niercury 7.5 and 8.2 per cent. Duplicate determinations were not 
performed owing to the high cost involvcd. 

The virus cultures froin polyps in  case 2 gave negative results. 
The skin tests were likewise negative. 
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Crlsr 1 

Ileforr trrt i lrt ierif  

IVciglit of speciiiien on cxcision: 0.0353 g (10  April, 1058). 
$ 9  ,.. a l t e r  dryiyg  i n  oven nt 200°C: 0.007 g. 

c u  : 0.001 per cent of  dry weight 10 ppm 
% I t  : 0.001 per  cent of  dry weigh1 10 ppm 
Ag : 0.0001 per  cent of  dry weight 1 ppni 
1'1): 0.0001 per ccnt of' dry weight 1 ppni 
sn : 0.0001 per cent ol' d ry  wc~iglil 1 ppni 

.I f l r r  hetrlirtg 

\I'cight o f  s1icciiiien on excision: 0.0822 g ( 2 0  b'eb., 19.59). 
,, after  drying  i n  nvcn ;it 200°C: 0.0045 g. 

cu : 0.0002 per ccnt of' dry weight 3 ppm 
Z i t :  0.0008 per cent of dry weight 3 ppm 
Ag : 0.0001 p e r  cent of dry wi,iglil 1 ppni 
I% : 0.001 per ccnt o f  drv weiglit 10 ppni 
Sll : 0.0001 per cent of dry wriglit 1 ppni 
p H  o f  st imulated saliva 7.65 ( m e a n )  
pl i  of  unsti inulated salivii 7.15 (mciin) 

Cuse 2 

Ijc*forr trectlnteii t  

\\'eight of s~icciiiicn on esc i \ ion :  0.01139 g ( 1 3  Oct., 1959) .  
, ,, af te r  drying i n  n \ c n  :it 105°C: 0.00051 g. 

c u  : 0.0003 pcr  cent of d ~ y  weight 3 ppni 
Zn: 0.0008 per cent of dry weight 3 ppni 
Ag : 0.0001 per cent ol' dry wcight 1 ppni 
1'1): 0.0008 per cent  ol' tlry wciglit 3 ppni 
s11 : 0.0001 pc~r cent of tlry wciglit 1 ppni 

A/'Iri- Itecilin~i 

\\'eight of specinicit on excision: 0.0043 g ( 1 3  Juiic, l!)fjO).  
,, uttci. d ry ing  in o \ e i i  a t  105°C: 0.00205 g. 

(:u: (<o.oool c n )  t racc 1 ppin 
%ti : 0.0003 per cent  of  d r y  weight :I ppni 
Ag: 0.0001 p c r  c c n l  of d r y  weight 1 ppm 
1.1): 0 0003 p r  cent of dry weight :I ppni 
Sn : 0.0001 pcr cent of dr )  wcaiglit 1 ppm 
pH ol' stimulated saliva 7.6 ( m e a n )  
pH o f  unsti inulated saliva 7.1 (nie;in) 
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Table 3 
Content of Cu, Zn, PI), Sn, Ag, and IIg in the fillings 

Crrsc 2 

I) I S C  [I ss I ON 

A characteristic feature of true neoplasms is their continued 
growth, even after the stiinulus responsible for their occurrence 
has ceased. The growth of  the neoplasm is thus independent or 
:iutonoinus, in relation to the parent org:inisin. In the case of 
in f 1 :i in ni :~ t i on, 1 11 111 ( )u r-l ik e for mat i on s can appear. The in f 1 a 111 - 
inatory 1)rolifer:itions differ from true neoplasms in  that  the 
original inflaniin:itory foci inay increase in size by involvement 
of adjacent tissue, whereas true neoplasnis grow exclusively by 
division of their own cells. 

Whether pnpilloiiias :ire to he counted :iinong true neop1:rsnis 
or inflaniniatory forinations has  been in question since 1887 
(Chinrri;  Tieclce, Stuteoille d? Ctrlmdrn, 1959).  

Since the polyps in  the two cases ceased lo grow and gradually 
disappeared, they were not true neoplnsins but exainples of hy- 
perplnsi:i, which would he referred to :IS polypus  hyperplasia 
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of the niucosa due to chronic irritation. It is reiiiorkable th:it 
the 1mlyps dis:ippe:ired in the course of 2 months after the ani:il- 
gain fillings h:id been retiiovetl. According lo  the iiiuthers i n  110111 
cases the iinproveriicnt begun after one month. 

In case 2 there were still two polyps on the tonguc after 7 
weeks, howe\w. The polyps in:iy have been due solely to hyper- 
st-nsitivity to :iui;iIg~iiii or one o f  its eonstilucnts. Although the 
skin test performed was negntive i t  ciinnot he ruled out that  there 
was ; in  allergy too weal< to give :I positive reaction Lo the epi- 
cutaneous test. Since, however, the old fillings were replaced 
with new ones that did no1 give rise to 1)olyl)s i t  would srtliii 

that the Ilresence o f  :illergy is unlikely. H o w e \ ~ r ,  :in or:il inu- 
cos:il :illergy is conceivable. 

Another possibility is local irritation froin the ine1:il which 
inight have penetrnted the iiiucous iiiembrane through, for in- 
stonce, :I galvanic current. Ionic inigr;ition might then explain 
the presence nf metal ions in the tissue in the siiiiic way :is ionic 
iiiigration in e;it;iphoresis, The s:iliv:i is :in extremely good elec- 
trolyte, :IS has been pninted nut by, :iiiinng others, Lrrin (1934, 
1930, 1940) ; Hollrintier (1932 ) : Lipprnrum ( 1990) : and Strcngcr 
(19.50) .  l'hc supI)osition th:it the inet:il fillings :ire :I c:ius:il fiic- 
tor is su1)ported by the fact that (lie ~ ~ ) l y p s  appc:ired :ifter thc 
second visit to the dentist, in the first c:ise :ifter 3 months : in t i  i n  
the second case after 2 inonths. Moreover, ;I potential difference, 
though ;I siiiu11 one, was rccorded between the fillings i n  the 
niou t h . The pos si hili t y that 1x1 pi I 1 o in :i s :I l it1 pol y 1' s 1 nay occur 
through irritation by :I galvanic current set up by the fillinss 
in the mouth has been pointed out by Grttinger (1939) .  

A n  :in:ilysis of the fillings frotii the two p t i e n t s  w:is perfoi*in- 
ed to find :in expl:inntion of  the pntentinl difference. The per- 
centage variation hetween the different inet:ils in the fillings is 
sinall and does not st'ciii to explain the potenti:iI tlifl'erences. The 
1)otenti:il differences j u s t  show that  there in:iy be : i n  clectric:il 
current. 

Furthcr support for the presence or inetnl ions wws proyidetl 
by the sl)ectruiii :in:ilysis, which showed th:it in the p:ithologic 
and healthy stages there were differences i n  the :iinounl o f  ii1c.t- 

als present (see T:tble 2 ) .  13otli coplwr : ind zinc arc cxtrciiiely 
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iiiiportant to the body and occur norinally in  the tissues; 96 per 
cent of the copper is bound to an  u-2-globulin and the rest 
loosely to albuniin. Zinc is present in the enzymes carbonan- 
hydrase, carboxypeptidase, alcohol dehydrogenase, glutamin de- 
hydrogenase ant1  1:ictodehydroSen:ise. When the amounts of cop- 
per and zinc in the tissues :ire :ihnorni:illy high they exert :in 
irritnti ve :ic t ion. 

There is 110 information relating to t h e  presence o f  coppcr antl zinc 
i n  t h e  mircwtis membrane, but by the way of comparison it may be 
mcntionctl that Spect,or (1956) gave the copper content of skin :IS 

0.003-0.019 ppni (3--19 pg %'), mtisclc O.OOO(i4-0.0013 ppm (0.(;4- 
1.3 pg % ) (tlry weight),  saliva O.O25(i ppm (25,(i pg / lOO nil) (not tlry 
wcight) with a range of variation of 0.010-0.047, antl  blood about 
0.098 ppm (98 pg/100 nil). 'I'he figures for zinc arc 0.0012-0.0055 
ppm (1.2-5.5 pg %), musclc 0.0003 ppm (0.3 pg %) (tlry weight),  
antl blood O.SS0 ppni (880 pg/lOO 1111) (wct weight).  It is  evident from 
this t h a t  special studies should bc performed to find the normal metal 
content of the niticosa and establish the  amount of metal requircct to 
cause tissue irritation; such studies arc plannet1 by the author. 

Viruses provide :I third possible cause of the polyps. The as-  
sociation tietween papilloinas :ind polyps of the larynx on the 
one hand, :Ind warts on the fingers or hands on the other, has  
been noted by ni:iny workers ('4 ndersson, 1904; Ullmrrnn, 1923). 
The same applies to the oral inucosa, :is was first pninted nut 
by Rnsch in 1894 and later confirmed by other authors (Joseph, 
1898; Andprsson, 1904; Stern, 1922).  

That papilloinas of  the larynx usually disappear a t  puberty 
would indiciile that the 1iorinon:il adjustnient produces a change 
in  the environnient for the \TirurS ronsidered to cuuse the polyps 
:I n tl pa pi1 1 o 1 11 :I s . It ha s been d e I 11 ( )n s t r:i t ed ex per i in en t a 1 1 y t h a t 
viruses iiiny well be the cause ( shope ,  3933; Bolts et  d., 19%; 
Kingery, 1921; Wil(. et u l . ,  1919).  

The fact that virus cultures perfornietl in this study were neg- 
ative does not rule out the possibility that virus was responsible 
for the growths. However, this is made less likely by the fact 
that no inclusion hodies were observed in :illy of the histologic 
sections. 



SUMMARY 

Two cases of niui tiple polypous hyperplasin of the mucous 
niembranes of the iiioiith :ire reported in which the polyps dis- 
appenred after the ain:ilgaiii fillings had been rcnioved. 

The content of copper and zinc in the tissue is reduced hy 
eliininaling the fillings. This indicates that the probable cause 
is chronic irritation due to metals present in the :iiiialg:itn f i l l -  
ings a s  copper and zinc can readily enter the tissues through 
e I ec t r oga I v:i n i c currents . 

R 8 S  I: 31 I? 

MULTlPLES HYPEHPLASIES POLYPEUSES DE LA MUQUEUSE BUCCALE: 
I’HESENTANT UNE R%RESSlON APRBS LA SUPPRESSION D’OBTURA- 

TIONS L’AMALGAME 

1,’:iuteur rend coinpte de tleux c:is des multiples hyperplasies 
~~olypeuses  de la muqueuse l)ucc:rle, d:rns lesquels les polypes ont 
d i s p r u  :ipriis clue les ohturntions B I’niunlgnme aient PtC sup- 
priniCes. 

La teneur en cuivre et en zinc des tissus se trouve rbduite par 
1’Climinntion des ohturntions. Ceci indique que 1:i cause proh:ihle 
est iinc irritation chronique due :I des iii6t:iux prcsents dnns les 
obturations i l’:iin:ilg:itne, tcls clue le c u k e  et le zinc. et susccpt- 
ihles de pPnCtrer facileiiient d:ins Irs lissus grtice ii des  cour:iiils 
cI.lcctrogals:inicliics. 

Z I T S  AM 11 EN FA SSI’ NG 

MULTIPLE POLYYENHYPEKPLASLEN DEK MUNDSCHLEIMHAUT MIT 
HEGKESSION NACH ENTZIEHUNC. DER AMALGAMFt~LLUNGEN 

Zwei FClle von iiiultiplen I’olypeiihyl~erpl:isieti der Rfuntl- 
schleimhnut werdeii r;emeldet, in denen die Polypen verschwan- 
den, nnchdeiii die Aiii:ilgetnfiilluiigen entfcrnt worden waren. I k r  
Inhalt von Kupfer untl Zinlt in1 (;ewebe wurde durcli die Ent- 
ziehung der Fiillungen reduzierl. Dies deutet darauf hin, (lass die 
wahrscheinliche Ursache der Hyperplasie eine chronische 1rril:i- 
tion war, infolge der tinwesenden Metalle in den Aiiinlguinfiil- 
lungen wie Kupfer und Zinlc, welche durch eielctro~nlvanische 
Striiiiie in  die Gewebe leicht hincindringen 1cGiinen. 
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