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INTRODUCTION 

Denture stomatitis is a term describing the inflamed mucous membrane 
sometimes seen in the palate under a maxillary denture. Denture stomatitis 
may appear as a simple inflammation  localized to a limited area or involving 
the whole area covered by the denture - and as a granular inflammation, 
the latter most often localized to the central part of the hard palate. Denture 
stomatitis may he associated with angular cheilitis and itching or burning 
pain from the oral mucous membranes. 

Cahn (1936) used the term ’denture sore mouth’ (DSM) to describe the 
diffuse inflamed mucosa seen under maxillary full dentures usually accom- 
panied by pain. Nyquist (1952) and Newton (1962) rather inconsistently in- 
cluded in the term DSM both localized and diffuse inflammation whether pain 
was present or not. In this paper the term denture stomatitis shall be used. 
I t  includes: 

1) simple localized inflammation 
2) simple diffuse (generalized) inflammation 
3) granular inflammation (papillary hyperplasia) 

Etiology of denture stomatitis 
Trauma. Literature seems to give ample evidence of the correlation between 
trauma of the mucous membrane and denture stomatitis. Hecht (1939), 
___ 
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I I s w n i s  realistic: I o exc111de allergy to (Irmtiirc haw trialcrials iir a sigiiifi(xti1 
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dentures. All cases were submitted to a thorough extra and intraoral clinical 
examination. If a systemic disease was suspected the patient’s physician was 
consulted. 

The topography of the inflammatory processes was plotted on drawings of 
palate and tongue. A qualitative differentiation of the inflammatory intensity 
was made, distinguishing between slighlly inflamed, moderately inflamed 
and severely inflamed mucosa. The following clinical inflammatory index was 
used : 

sli&ly inflamed: slight erythema, scraping with a spatula does not pro- 
duce any reaction of pain. 

rnoderutely inflamed: distinct erythema, scraping with a spatula pro- 
duces a reaction of pain. 

severely inflamed: the mucosa is fiery red, scraping with a spatula produces 
a reaction of pain and bleeding of the mucosa involved. 

The quality of the alveolar processes as to ret.ention and stability of the 
dentures (anatomic relations) was graded as, 

sutisfactor.y : well developed alveolar processes covered by a non -compres- 
sible mucosa. 

moderately unsutisfuctwy : moderately developed alveolar processes and/ 
or moderately compressible alveolar mucosa. 

totally umatkfuctory: conipletely atrophied alveolar processes and/or 
extrcrnely mobile alveolar mucosa. 

The dentures were submitted to a functional analysis and accordingly the 
patients could be divided into two groups : those with traumatic dentures 
(unbalanced occlusion), and those wit.h presumably non-traumatic dentures, 
the latter group consisting of either patients with halanced occlusion of the 
dentures and a free-way space of mure than 2 mm or patients, fully edentulous, 
that only wore a maxillary full denture. 

An examination of the denture cleanliness was made using a plaque detector 
t o  disclose the plaque on the fitting surface of the maxillary denture (Profla- 
vine-monosulfate in 3 aqueous solution). According to the quantity of 
plaque on the denture base the patients could be divided into three groups 
using the following index of denture cleanliness : 

excellent : none or only few spots of plaque. 
,fair: more extended plaque, less than half of the denture base covered by 

poor: more than half of the denture base covered by plaque. 
Isolation and identification of yeasts. On all of the patients, including 

controls, the palate was examined for yeast-like fungi. This was done by a 
method, adopted from Rnhn (1962). An impression of the upper jaw was taken 

plaquc. 
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in alginate (Coe-product). The impression was hoxed with wax and poured 
in agar (2/3 Sabouraud’s dextrose agar added 1/3 New Zealand agar) with 
penicillin added to suppress bacterial growth. After one hour the agar model 
was squeezed out of the impression and it was incubated at 37°C for 72 hours. 

This method made possible the following: 
First, to  identify the yeasts. Colonies were examined for Candida albicans 

by tube formation in human serum. Yeasts different from Candida albicans 
were identified by fermentation tests. 

Secondly, to determine the relative distribution of yeasts on clinically 
affected and clinically normal areas of mucosa. 

Thirdly, to quantitate the yeasts by counting the colonies. The following 

qiiantitation was used : 
none or few (0-10 colonies) 
moderate (10-25 colonies) 
profuse (> 25 colonies) 

Scrapings. With a metal spatula scrapings were taken from the tongue and 
the palate of all the cases with denture stomatitis as well as controls. Scrap- 
ings from the angles of the mouth were taken in cases of angular cheilitis. The 
material was spread on slides, fixed in ether/alkohol 1 :1 and stained according 
to  the P.A.S.-method with hematoxylin as counterstain. The slides were eva- 
luated with reference to occurrence of hyphal structures differentiating quan- 
I itatively hetween no hyphae, single hyphae and colonies of hyphae (myce- 
lium). 

Statistical methods 
The chi-square test was used for testing the agreement between the values 
obsprved and the values expected. 

(E-O)2 
x2= v--- 

L E  
Values of P S0,05 were accepted as statistically significant. 

RESULT5 

The possLbk factors predisposing to denture stomatitis 
4 number of factors that might be related to the occurence of denture sto- 
matitis were studied; namely, systemic diseases, the years of experience with 
dentures, denture age, number of denture\, denture usage, occluhion, quality 
of denture-hearing tissues, denture-brushing frequency and denture clean- 
liness. 
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‘Table 111 
Loniparison o/ the denture usage of the denture stomatitis group und the control group 

~ _ _ _  -_ - __ __  

Upper and lower dentures 
Daq and night 

Upper denture 
Day and night 

~ - ~~ __- ~ ~ . ~- 

Denture stomatitis group 
Control group __  _ ~ _ . _  

3 5 
41 

12 
17 
~- 

Table 1V 
Conzpuirwn o f lhe  denture -hushing fregurnte oj  the denture Ftomatztis group and the control 

PJUP 
- _ .. _. - _  . _ 

Frequence 1 2 >2 Total 

27 21 58 

Control group 7 32 19 58 

_ ._ - -~ - _ _.._- ~ _ _ _  __ ~ ~ ~- 

- . _  
Denture stomatitis group 10 

- ~ _ 

. ~- _ 

Table V 
llistrihutcon o/ ( U F B A  with traumatic or non-trautamatic dentures 

_ .- _ _  ~~ 

Den t (1 re funrt ion Traumatic Non-traumatic Total 

58 18 40 Denture stomatitis group 

3 0 28 58 Control group 

__  - _ -  - _ _  _ _  

_ _  -~ - - - ._ - _ 

_ _  ~ _- _ ~ 

YZ = 2.9 1 D13’ 0.05< P < 0.1 

Table VI 
IILstriDution nccordcnfi /o  the qualaly of the denture-bearing tzssue5 as to retention and 

und FtabLlrty of the dentures. 
- _  _ -  ~- _ _  _ 

Quality of denture-bearing tissue5 Satis- Moderately Totally 
Total 

58 

34 4 20 58 

factory unsatisfactory unsati5factory 
~ - ___ -_ _.____ ~~ ~ - 

~ _ _  - 
Denture stomatitis group 19 12 27 

Control group 

X2 = 8.6 2 DF 0.01 < P< 0.05 

_ _  - -_ ~- 

~ ~- - . _ 

Table VII 
Distribution aLcordzng to dentwe deanlaness 

~ _~ _ -  _ - ~ _  - -~ 

Denturr cleanliness Excellent Fair Poor Total 

Denture stomatitis group 7 31 20 58 

58 

__ ~- _. - ~~ ._ _ _  ~_ .~ 

~ ~ - _ _ -  ~~ 

- -~ 
Control group 35 16 7 

X2 = 27.2 2 DF P<O.OOl 
~ - ~- _. ~ ~- _ 
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POSITIVE 
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DENTURE 
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NUMBfR OF PATIENTS 

Fig. 1. Qtialitativr analysis of ycast-like fungi in denture stoniatitis isolated by the impression 
inpthod. Graphical recording showing number of patients with positive growth. 

'The clcnture cleanliness ~ a i  far better in the control group than in th r  

cientnrr itoinatitis groiip (Table VII). In the control group 35 patients ha1 
clean clentiire> a s  compared uitli '7 paticnts in the dentiire stomatitis group, 
This difference mas statistirally significant (J? .:0,001). 

! )ML I i  t (1 t itw o n r l  q i ~ i n  t I tat i u  P ( 2  n ( I  11 s i\ of y en5 t- ! L ke fungi  
Thr cpilit-itii c cunnnat  i o n  of the 58 controls revealed yeast -like fungi from 
the palate iti 2:3 raw\, or 40 yo, n i th  the impresiion technique compare(1 t o  
52 cawi, or 00 in the dentnre stomatitis group. These findings are re- 
t~trdcc l  g,aplilc.ally in Fig. 1. The laboratory ideritification of the culii\ated 
veasti - 1 i o ~ c ~ I  the following distribution: 

... - ~ ~~ _... ~ 

C. dlbicdns Other \ tust-like fungi Ntsgative Total 

Dmturcl stomatitis 48 4 6 58 
Control 'r 16 7 35 58 

.~ 

Other yea. t-like fungi comprised the following species: Ctrndida tropcuIz, ,  
(,'trndidn g iiiltzPrmondii, Torulopsis glahrnta 'ind Snccharomyces cerevisiae. 
I n  9 r ~ i e s  M i l t i  denture stoniatitii other yeast-like fungi as well as Cmclidrr 
c~lbicciris u ere idcut ified. 

'rlie qumtitative analysis of yeast colonies in controls compared to  tht. 
denture -tomatit is group is recorded in Table VIII. Yeast colonies l+erc 
found in greater nuinlwri in ca ~ i t l i  denture stomatitis than in the con- 
trol$. Thii difference ucls statistically significant (P<0,001). 

The pcrrrtrtatii~c mumination of P.A.S.-stained smears from the cmntrol 
groiip ihowed 5 cases (9 "6) uiih single liyphae in smears from the p a h r  
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CONTROLS 

Tahle VIII 
Comparison of the quantity of yeast rolonies of the denture stomutitls group and the control 
group. The relationship between the quantity of yeast colonies by cultivation and the inflam- 

matory types. 
_ _ _ _ _ ~ _ _ _ _ _ ~ _ _ ~  __ ________ - 

Inflammatory - Quantity of yeast colonies Number of 
types 0-10 10 25 >25 patients 

~ ___ ___ 
Localized simple 10 2 1 13 X2 = 12.3 

Granular 6 5 12 

Total denture Xe = 39.6 

Generalized simple 5 7 10 22 0.001<P<O.O1 
23 

~~ - .._ ~- ~ ~ ~~ 

stomatitis 21 14 23 58 2 DF 
. _ _ _ _ _ ~  - _  ~- 

Control group 53 58 P < 0.001 
~ _ 1 

~~ 

4 
- ~ ~~~~ 

TONGUE 

IIIIIIIII I1111 I I IIIIIII I I I I IIIIIII 1 1 1  IIIIIIII I I I IIIIIIII 1 1 1  I I I 9 3 %  M 7 %  

I 11 I NO HYPHAE 

and 4 cases (7 yo) with single hyphae in smears from the tongue, (Fig. 2). 
In no cases was mycelium found. Iri 18 cases hlastospores were found in very 
small quantities in smears from the palate and the tongue. 

10 20 30 40 so 60 

NUMBER OF PATIENTS 

Fig. 2. Quantitative analysis of yeast-like fungi in denture stomatitis. Graphical recording 
showing number of patients with hyphae in smcars from the palate and the tongue,. 
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a' 

b' 

As seen from the graphical recordings single hyphae were revealed in sinears 
from the palate in a rather high percentage in the group of cases with the 
generalized simple inflammation (37 yo) compared to the granular inflamma- 
tion (17 yo) arid the localized simple inflarrimativri (7 yo). 
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//l11111111111111lIl 
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4. Oua.ntit;ili\ c analysis of yrast-like fnngi in smears from palate and tonqne. Graphical 
rt.cortiing sh~)wing number of patients with hyphae, differentiating hetween patients with sim- 
~ i l o  localizr~l inflnmniation, simple generalizcd inflammation and granular inf1amni;ction. 

I ii,flo mni,c! t or.\.. t y ) e s  correla t ~d to the ( I  ccompuriy ing signs CL n,d symptoms 

' the accornpiliiyiiig signs a i d  syiri1)toins of denture stornatitis niet w i t h  iri this 
irirc,stigtil ion were burning or itching pain of varying intensity from I lie oral 
iiiiirosii, arignlar dieilitis and glossilis. These signs were foulid almost exclii- 
-ivc,l! in t hc  groups of cases M-itli granular or generalized iriflaniniatioii of' the 
maxillary (lent ure-bcaririp I issues, ant1 riot  among I l1r with lodizec l  
iiiflttriirriaiiori. Pain was present in 1 of thc rases with lo 
i r i  I;< (SO ')bj of the cases wit11 generalized inflainrnation, m t l  in 8 (35 
of  t lie (:iis~s with gnmiilar iiiflarnniation (Fig. 5). Rngiilar chcililis arid glf,ssi- 

with localized simple inflanima~ion. Angular 
c.lieilitis aotl glossitis were preseiit in respcctiwly 9 (4,l yo) ant1 12 (5.1. :c l j  of 
t l l V  ( i t  h gerirralixcrl inflani~natiori arid in 5 (22 ?A) arid 10 (444 7;)) of' the 
( ' a s t ~  wi t  ti graiiular iriflammation (Fig. 5). Eightceri patierit s showed localixrtl 
o r  g:c.rit:ralizetl iiiflarnriiatiori of the dorsal surface of the tongue with niorr. or 
I t w  niarketl atropliy of tlic filiform papillae. Iri 4 pationts il median rliorn- 
Iwidwii glossit is \vas presemt. Pain, angular clieilitis a r i d  glc 
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1 1  1 I NEGATIVE GLOSSITIS 

100 7: 

11111111111l11111111llllllllllllllllllll 
54 % 46 Y 
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I n I 

5 10 1s ao ?5 

NUMBER OF P 4 l I E N l S  

Fig. 5. Graphical recording showing number of patients with subjective symptoms, angular 
cheilitis and glossitis. Differentiation between the simple localized inflammation, the simple 

generalized inflammation and the granular inflammation. 

lated to the presence of mycclium in smears from the tongue and the angles 
of the mouth. Mycelium was present in smears from the tongue in all of the 
22 cases with glossitis. In 13 out of 14 cases (93 %) with angular cheilitis 
mycelium was present in sinears from the angles of the mouth. Out of 22 
cases with pain from the oral mucosa 15 cases had glossitis and/or angular 
cheilitis and in all 15 mycelium was found in smears from the tongue and/or 
the angles of the mouth. Four out of 7 (57 %) with pain as the only accom- 
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Table XI 
The relalionship between the denture cleanliness a n d  the inflammatory degree __ ~- ... . ~ _ _  ~~~ .. ~ - 

Denture cleanliness 
Degree of inflammation 

Slight Moderate Severe 

X2 = 14.4 2 DF 0.001 < P < 0.01 

Table XII. 
The relationship between the Lnflnmmatory degree a n d  the quantity of hyphae in smears 

from the palate  
- - _  ~ _ ~ -  _________~ - ~ ~ _ _ _ _ _ _ _ _  __ _ 

Degree 

XA = 10.8 4 DF 0.01<P<0.05 

Table XIII. 
T!ke relationship hetween the Lnflamniatory degree a n d  the quantity of yeast Lolorues h y  

(ultrvatmn 
.__ - ~ __ - -~ 

Degree of inflammation 
Quantity of yeast colonies 

0- 10 10 25 >25 
~- - ~ 

x2 = 11.1 4 UP 0.01<P<0.05 

DISCUSSION 

The isolation of yeast-like fungi by the impression technique seems to be 
a more reliable method than the swab technique. Turrell (1966) has made a 
summary of findings of four investigations into the incidence of candida on 
inflamed upper denture-bearing tissues (Lyon 22 Chick, 1957; Shuttleurorth & 
Gibbs, 1960; C'uwsor~, 1963 and Turrell, 1966). Out of a total of 122 patient 
with denture stomatitis yeast-like fungi were isolated hy firm swabbing in 
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present a normal distribution as I o inflammatory types. Probably the in- 
flammatory type most often encountered is the localized simple inflammation 
and these cases can be more easily ascribed to local traumatic factors. In this in- 
vestigation cases of localized simple inflammation were always associated with 
unbalanced occlusion, and hyphae which indicate the presence of candidiasis 
were found in only one case. Yet, the impression technique revealed a ropo- 
graphical correlation between the localized inflammation and the yeast colo- 
nies cultivated on Sabouraud’s agar, a finding that adds proof to the t,heory, 
put forward, among others by Henrici (1930), L p n  & Chick (1957) and 
Lehner (1965) that a chronic traumatic injury to the oral mucous membrane 
predisposes to candidal growth and candida infection. It is probable that the 
close fit of a maxillary denture effectively cuts off the maxillary denture- 
bearing area from the free flow of saliva; hence candidal growth may in- 
crease and localized, traiimat ie lesions, infected by candida, could possibly 
progress int o chronic atrophic caiididiasis involving the total rnavillary 
denture-bearing area. nstlund (1953) found that a close fit of the denture, 
accompanietl by obstruction of the salivary ducts of the palate, led t o  a 
decrease in the mticoiis secretion. This decreased palatal salivation might 
well be a factor predisposing to candidal growth and candida infection. 

I he fact t.hat 18 patients in this study had a more wide-spread simple or 
granular inflammation of the palatal mucosa, even though their dentures 
were persumably non-traumatic (11 patients did not wear I heir lower denture), 
does riot exclude trauma as the primary etiologic factor. A more generalized 
canditliasis of the maxillary denture-bearing area, persisting even if trauma is 
not excerted on the miicosa, niiplit well have been developed in the past from 
a localized traiiniatic lesion. 

Systemic diseases may predispose to oral caiididiasis. C , h ~ ~ s o n  (1965) has 
reported on oral tliriish in out-patients. Sutphin (1943), Lehnw (1966) and 
Sjiiberg (1066) relmrtecl on oral canclidiasis in association with hypoparat hy- 
roitlism. Mnch controversy exists whether diabetes is a predis1)osing illness to 
oral candidiasis (Burman, 1966; Peters, 1966; Johnston, 1967). Yeasts have 
been found in the oral cavity in great quantities in association with antibiotic 
therapy (Smits 1964, Alterns 1965). In this study ailtibiotic therapy might 
have heen t he predisposing c a m  of generalizeti inflamrriat ion of the maxillary 
denture-bearing tissues in 4’ cases, systemic diseases possibly in 4 cases ( h i t  
probably only in the case of Sjiigren’s syndrome). Yet the primary etiological 
factor may have been t raumah cleniures and a chronic trauiiiatic lesion of 
the maxillary denture-bearing tissues. 

The fact that accompanying signs and symptoms as pain, angular cheilitis 
and glossitis were found rather frequeritly and almost exclusively among the 

r ,  



( ' i ist*s \z i t h  tlit: simple generalized arid the grmular inflammation is ;in i i i t l i -  

c:ution of' I hc frequerit infective origin of these types of denture storriirtifis 
,uul i n a y  I ) t l  used its a diagnostic criteria (clinical) of caritlitla infection of' t l i r a  

iriaxillary clrntiirc-l)c~~riiig tissues. 
'The, correlation het ween 1wor dent tire cle;inIiness and severely inflarrietl 

a of I he  palatt:  as staiistically significant. The poor ciciitiire c-leanliiwss 
is 1 ) r o l ~ h l y  in-irriarily tliie to  leiicocytic emigration arid to  the coritiriiioiis 
$tietitling of ~~~) i t l i c l i i~ l  cells of iriflarriecl niiicosa and t o a lesser degrw h y  
i icy l rc twl  Iivgienic care. Several of thc patients w.ith severely inflamed rnii(wsa 
were ir i  I I Y  tiahit of 1)riisliing their dentures T-ery frequently - yet they Iii i t l  

11ir1y tiw1 tires. Hyphae were iisually found in rather limited quantities in  
initw-s aritl actrial thrush wits seen only in two cases. The plaque on the fittiiiy 
,rirfac~. of thc (lent iircs ac,c:ortlingly shoiil(1 not he take11 for thrudi. 
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The role of trauma as an etiological factor of denture stomatitis is not yet 
quite clear. In this investigation it was found that trauma alone may give 
rise to simple localized inflammation and in rare instances to  a more gene- 
ralized inflammation. Quite certainly traumatic lesions of the oral mucosa 
predispose to candida growth, yet candida growth and candida infection were 
seen under presumably non-t rauniatic dentures. It still remains a question a5 

to which factors are responsible for the specific clinical picture of the granular 
inflammation, but probahly both trauma and infection with Candida alhi- 
cans are involved. 
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H k m l E  

STOMATITE P R O T H ~ T I Q U E  

I .  \-ALEUR ~TI I IOLOGIQUE DES TRAUMATISMES ET DE L’INFECTION 

Cette Ctude a 616 entreprise dans le but d’essayer de clkterminer la signifi- 
cation relative des traumatisnies et de l’infection i Candida albicans dans 
l’ktiologie des stoniatites soils plaques prothhtiques. Par la culture des cham- 
pignons levurifornies h partir d’une empreinte i l’alginate de la mdchoire 
supkrieure, des levures ont C t P  isolCes cliez 52 des 58 patients prksentant line 
stomatite prothktique (90 %), et chez 23 des 58 patients du groupe tCmoin, 
qui Ctaient porteurs de prothPses mais rie prksentaient pas de stomatite pro- 
thCtique (40 7”). L‘emploi d’une empreinte semble &re line technique sup& 
rieure au prklhenient par Ccouvillon quand il s’agit d’isoler les champignons 
levuriformes du palais. De plus, l’emploi d’une empreinte permettait de 
dkmontrer de faCon frappante que les champignons levuriformes ktaient 
localisks dam les zones enflammkes de la muqueuse palatine, et il a &ti: pos- 
sible d’ktablir une  corrklation entre le degr6 d’inflammation et la quaiitit6 
de colonies de levures obtenues par culture. 

Les cas d’inflammation gknCralisCe simple et granuleuse tiiffkraient des cas 

tkmoins et des cas d’inflammation localis6e simple par les caractPres siiivant : 
1) les champigrions leviiriformes Ctaient cultivks en quantitC significative- 

2) des myceliums et des filaments isolCs ont CtC t.rouv6s rCguli6renient 

3) les symptames subjectifs, la clieilite angulaire conimissurale et la glossite 

ment plus grande, 

dans les frottis du palais et de la langue, 

se voyaient presque exclusivement parmi les premiers. 
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3) und subjektive Symptomen, Rhagaden und Zungeninflammationen 
waren beinahe nur zwischen den Erstgenannten gesehen. Die Prothesenhy- 
giene war mittels einer disclosing Solution, untersucht untl es erwies sich, 
das ein schlechter hygienischer Zustand der Prothesen znniichst mit einer 
schuTeren Entziindung assoziert werden konnte, wogegen die Korrelation 
zwischen einerri schlechten hygieriisclien Zustand der Prothesen urid der 
Quarititat der Pilze auf den Abstrich-Praparaten und hei der Zucht weniger 
ausgesprocheii war. 

Die Rolle des Traumas als ethiologischer Faktor der Stomatitis prothetikn 
ist noch nicht ganz klar. Es war in clieser Forschungsarbeit gefunden, dass daa 
Trauma lediglich eine lokalizierte, inflammntorische Reaktion und in selteneri 
Fallen eine mehr generalisierte, inflammatorische Realition veruhrsachert 
konnte. Sicherlich waren traiiniatische Verletzungen cles oralen Mukosas fiir die 
Zunahme von Pilzen priidisponiert, doch waren Candida-Zunahme und Candi- 
da-Infelition in Fallen vermutlich nicht-tranmatisierenden Prothesen gesehen. 

Es ist noch eine offene Frage, welche Faktoren fur das spezifische, klinische 
Hild der granularen Entziindurig verantwortlich sind, aber vermutlich sind 
sowohl Trauma als Candida-Infektion darin eingeschlossen. 
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