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INTRODUCTION 

Much controversy has existed as to which therapeutic measures would be 
appropriate in the treatment of denture stomatitis. Investigators believing 
trauma to be the significant etiological factor have advocated the construc- 
tion of new, well-fitting dentures (Nyquist, 1952) and the use of tissue con- 
ditioners (Lytle, 1957; Arnpil, 1966; Gonzales, 1966). Cahn (1936), Lyon 
and Chick (1957) and Cawson (1963) have reported a beneficial effect from 
antifungal therapy in treating patients with denture stomatitis. Turrell(1966) 
proved to ))his own satisfaction)) that leaving the dentures out for two weeks 
would result in resolution of the inflamed tissue whether the cause was 
trauma or candida infection. Spreng (1945, 1963) who believed in allergy 
to denture base materials as a significant etiological factor in denture sto- 
matitis has reported an anti-inflammatory effect of gold-foiling the denture 
base and has advocated a shift to another denture base material in cases of 
denture stomatitis. 

Most investigators have agreed that the treatment of choice in cases of 
granular inflammation (papillary hyperplasia) is surgical removal, (Hecht, 
1939; Waite, 1961 ; Guernsey, 1965). Yet Lyon and Chick (1957) and Roland et 
al. (1958) reported an anti-inflammatory effect of antifungal therapy in cases 
of granular inflammation, even though the papillary outgrowths persisted. 
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The present investigation was carried out to study the therapeutic effect 
of both chemotherapy and prosthetic treatment in denture stomatitis, i.e., 

1) in case of localized simple, generalized simple and granular inflamma- 
tion; 

2) in cases of denture stomatitis associated urith either traumatic or pre- 
sumably non-traumatic dentures; 

3) in cases of verifiable and non-verifiable candida infection. 
This was done by studying the anti-inflammatory effect of: 

11) removing trauma to the palatal mucosa by occlusal equilibration, by 
relining the dentures with tissue conditioners, and by the construction of 
new, well-fitting dentures. 

I) antifungal therapy 

MATERIAL AND METHODS 

The present investigation included 58 patients with full dentures and denture 
stomatitis. As controls, there were 58 cases with full dentures but without 
denture stomatitis, equal to the experimental group in age and sex distri- 
bution. The patients with denture stomatitis were divided into two treat- 
ment groups, designated A and P. Group A comprised 36 patients who 
received antifungal therapy while the 22 patients in group P received pros- 
thetic treatment. The distribution according to sex and age in the two treat- 
ment groups is recorded in Table I. 

Twenty-two patients in the denture stomatitis group complained of burn- 
ing and itching pain from the palatal as well as the glossal mucous mem- 
brane. Nineteen of these patients were placed in group A in order to study 
the effect of antifungal therapy on oral symptoms. In group P all 22 patients 

Table I. 
DistriCution after age and sex in the nystatin group (antifungal therapy; group A )  and the 
prosthetic group (prosthetic treatment: tissue conditioning, occlusal equilibration, new 

dentures; group P )  

Age of patients Mean 
25-34 3 5 4  45-54 55-64 65-74 75-84 Total age 

Nystatin Women 2 1 9 10 3 27 55.0 
group Men 4 3 2  9 56.8 

Prosthetic Women 1 2 1 5 3 3 15 61.0 
LTrOUD Men 1 3 3  7 61.5 

Total 3 3 15 21 13 3 58 57.7 
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Table 11. 
Patient distribution after inflammatory types present Ln the nystatm group and the pros- 

thetic group 
- _-  ____ 
Type of inflammation Simple Simple Granular Total 

localized generalized 
~- 

Nystatin group 6 17 13 36 

Prosthetic group 7 5 10 22 
- - __ 

had dentures with unbalanced occlusion. One half (18) of the patients in 
group A had traumatic dentures, i.e., dentures with unbalanced occlusion, 
while the other half had presumably non-traumatic dentures, i e . ,  7 cases 
with balanced occlusion and 11 cases, fully edentulous, that only wore a 
maxillary denture. The distribution after inflammatory types and accom- 
panying symptoms and signs present in the two treatment groups is re- 
corded in Tables I1 and 111. 

Clinical treatment 

Antifungal therapy (Group A). Nystatin (Mycostatin@ SQUIBB) tablets, 
each containing 500.000 units, were given three times a day for 14 days. 
The tablets were allowed to dissolve in the mouth, while the dentures were 
placed in a glass of water. The patients were instructed not to alter their 
denture-wearing habits. 

Prosthetic treatment (Group P). In order to eliminate or reduce possible 
trauma to  the palatal mucosa the maxillary and mandibular dentures were 

Table 111. 
Patient distribution after accompanying signs and symptonas present in the rbystu,tin group 

and the prosthetic group 

Accompanying signs and symptoms 
S+CH+Gl S+Ch S+Gl S Ch+Gl Ch GI 

6 7 6 1 4 3 Nystatin 
group 

Prosthetic 
group 

- -~ - .- 

1 1 1 1 1 3 
- _ -  - 

Total 6 1 8 7 2 5 6 

S: subjective symptoms; G1: Glossitis; Ch: angular cheilitis 

~- - 
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rebased two times with tissue conditioner (Coe-Comfort, Coe Laboratories, 
Inc., Chichago, Ill.) at an interval of 3 4  days. If necessary, occlusal equili- 
bration was performed to obtain a balanced occlusion. After the treatment 
with Coe-Comfort was finished new dentures were constructed with the final 
impression being taken in zinc-oxide-eugenol paste. The teeth were set in 
balanced occlusion and articulation, acrylic teeth being used for the man- 
dibular denture and porcelain teeth for the maxillary denture. The new 
dentures were remounted on an adjustable articulator to secure a balanced 
occlusion. 

Methods of examination 

The effect of treatment (antifungal or prosthetic) was studied : 
1) Clinically. By means of photographs of the inflamed areas of the palate, 

the tongue, and the angles of the mouth. The photographs were taken under 
standardized conditions before, during, and after treatment. The following 
clinical index of the anti-inflammatory effect of treatment was used: 

a) excellent effect - no inflammation 
b) fair effect - decreased inflammation 
c) no effect - no change in inflammation. 

2) By cultivation. Maxillary alginate impressions were taken and poured 
in  Sabouraud's agar before, during, and after treatment according to the 
method described in the first part of this study (Budtt-Jmgensen & Bertram, 
1970). The agar models were incubated at 37" for 72 hours and were evaluated 
for the quantity and location of yeast colonies. Possible colonies were exam- 
ined for Candida albicans by tube formation in human serum before any 
treatment was instituted. Yeasts other than Candida albicans were identified 
by fermentation tests. 

3) By smears. Scrapings were taken from the inflamed areas, i.e., the 
palate, the tongue and the angles of the mouth, before, during and after 
treatment and were fixed in ether/alkohol 1:l and stained according to the 
P.A.S.-method with haematoxylin as counterstain. By direct microscopic 
examination the smears were evaluated for occurrence of leucocytes and 
hyphal structures, differentiating quantitatively between no hyphae, single 
hyphae and mycelium. The following index of the anti-inflammatory effect 
of treatment determined by smears was used : 

a) excellent effect - absence of leucocytes following treatment 
b) fair effect -- leucocytes in decreased quantity following treatment 
c) no effect - no or minor changes in the quantity of leucocytes following 

treatment. 
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Table IV. 
A4ethods of examination performed at the various attendances in  the nystatin group 

1 week 1 month 
after after 
nystatin nystatin 

Before During After 
nystatin nystatin nystatin 

Palate + + + + + 
Photo Tongue + + + + + 

~~ 

+ Angles of 
the mouth 

Palate + + + + + 
Smear Tongue + + + + + 

+ + + + + Angles of 
th mouth 

Cultivation + + + 
Impression 
(man. inflam.) 

+ + + + + 

Table V. 

Methods of examination performed at the various attendances in the prosthetic group 

3 days 6 days 1 month 
Before with with with 
Coe-Comfort Coe-Comfort Coe-Comfort new denture 

Palate + + + + 
Photo Tongue + + 

+ + Angles of 
the mouth 

Palate + + + + 
~ 

Smear Tongue + + 
+ + + + 
+ + + + 
+ + + + 

Angles of 
the mouth 

-~ 
Cultivation 

Impression 
(gran. inflam.) 
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4) By plaster modrls. In cases of granular inflammation maxillary alginate 
impressions were taken and poured in plaster before, during and after 
treatment. The possible changes in the surface architecture of the palatal 
mucosa in the individual patient were compared by visual examination of 
the plaster models. 

The methods of examination performed at the various attendances in 
both treatment groups are recorded in Tables IV and V. The 58 controls 
had previously been investigated for occurrence of yeast-like fungi by culti- 
vation and by direct smear-technique (Part I). 

RESULTS 

I. Effect of untifungal therupy 

Of the 36 patients in group A, 15 patients revealed mycelium and 9 patients 
single hyphae in smears from the palate before treatment. Twelve patients 
did not show any hyphal structures. Thirty-three patients (92 yo) were 
positive for yeast-like fungi by cultivation. Twenty-nine patients showed 
Candida albicans whereas 4 patients showed other yeast-like fungi. 

After having taken nystatin tablets for one week definite clinical improve- 
ment was seen in 26 patients accompanied by a striking reduction in the 
quantity of leucocytes as determined by smears; hyphal structures were 
found only in two patients. After two weeks of antifungal therapy further 
improvement was apparent by clinical examination and by examination of 
palatal smears in the same 26 patients who initially had responded to nystatin; 
hyphal structures were never seen in palatal smears. The cases of glossitis 
and angular cheilitis showed definite improvement when examined both 
clinically and by smear-technique, except for two cases of median rhom- 
boidean glossitis and one case of angular cheilitis. 

As the mere sucking of tablets might have a stimulating and cleaning 
effect on the palatal mucosa arid thus lead to reduced inflammation, the 
final result of antifungal therapy was not evaluated until one week after the 
nystatin tablets had been withdrawn. The sucking of tablets might also re- 
sult in a reduction in the quantity of leucocytes, as determined by smears, 
even if the inflammation clinically was unchanged. 

Clinical effect of antifungal therapy. The effect of antifungal therapy was 
evaluated clinically one week after withdrawal of nystatin and was correlated 
to the quantity of hyphal structures present in the pre-treatment smears 
(Fig. 1 a). Yeast-like fungi were isolated by cultivation in 5 cases; in no cases 
were hyphal struct tires recognized in palatal smears. Definite improvement 
was seen in 26 patients. It was obvioiis that a positive result of antifungal 
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N O  HYPHAE 
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I I 11 N O  CHANG€ IN INFLAMMATION 

RESOLVED INFLAMMATION 

l a  
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MYCELIUM 
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NUMBER OF PATIENTS 

I l l /  NO CHANGE IN MfGRATlON 

a REDUCED MIGRATION 

NO MIORATION 

l b  

I . . 
5 10 15 20 

NUMBER OF PATIENT5 

Fig. 1 a, b. The relationship between the therapeutical effect of antifiingal therapy in pa- 
tients showing no hyphae, single hyphae or mycelium in pre-treatment palatal smears. a) 
Evaluated clinically one week after treatment with nystatin tablets was terminated. b) Deter 
mined by palatal smears, i.e., decrease in degree ,of leucocyte-migration, one week after 

treatment with nystatin tablets was terminated. 

therapy was dependent on the presence of hyphal structures in the pre- 
treatment smears; yet it is remarkable that a clinical effect was seen in 9 
patients who showed single hyphae in pre-treatment palatal smears and in 
2 patients who never showed any hyphal structures. 

A statistically significant correlation was found between the yield of yeast 
colonies by cultivation and the therapeutic effect of antifungal therapy, 
(P<O.Ol) (Table VI). 

The 6 patients with localized simple inflammation did not reveal hyphal 
structures in pre-treatment palatal smears and the inflammatory condition 
did not improve following antifungal therapy. Among the patients with a 
generalized simple and a granular inflammation (30 patients), however, 
definite improvement of the inflammatory condition was seen in 26 patients 
(Fig. 2 a). 
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Table VI. 
The reLationship between the anti-inflammatory eflect of antifungal therapy and the yield 

of yeast colonies by cultivation before antifungal therapy 

Effect of 
nystatin 0-10 10-25 >25 

Excellent 1 6 11 

Quantity of yeast colonies 

_ _ _ _ _ ~  - . -. 

Fair 2 4 2 

Poor 8 1 1 

Total 11 11 14 

x2 = 18.5 4 DF 0.001 < P<O.Ol 

l(E--o)E * The chi-square test ( x z  = > -) was used for testing the agreement between 

the values observed and the values expected. Values of 10 .05  were accepted as statistically 
significant 

u E  

A more dramatic iherapeutic effect of antifungal therapy was re- 
cognized among the 18 patients with presumably non-traumatic dentures 
than among the 18 patients with traumatic dentures (Table VII). In  6 pa- 
tients with traumatic dentures small, circumscribed, probably traumatic 
lesions were revealed following antifungal therapy, after the diffuse erythema 
had disappeared. 

The clinical effect of nystatin treatment in a patient with a generalized 
simple and in a patient with a granular inflammation is illustrated in Figs. 
3 and 4. 

Effect of antifungal therapy determined by smears. A clear correlation 
was found between clinical improvement and reduction in the quantity of 

Table VII. 
Comparison of the anti-infLammatory effect of antifungal therapy inpatients with traumatic 

and non-traumatic dentures. 

Denture Effect of nystatin 
function Excellent Fair Poor Total 

Non-traumatic 
dentures 

Traumatic 
dentures 

- ~- 

14 2 2 18 
~~~ 

4 6 8 18 
~- 
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Fig. 2 a, b. The relationshiplhetween the therapeutical effect of antifungal therapy it pa- 
tients showing localized simple, generalized simple or granular inflammation before treat- 
ment.a) Evaluated clinicallyione week after treatment with nystatin tablets was terminated. 
b) Determined by palatal smears, i.e., decrease in degree of leucocyte-migration, one week 

after treatment with nystatin tablets was terminated. 

leucocytes in palatal smears (Fig. 2 b). Determined by smears the result 
was excellent in 22 patients, fair in 5 patients, whereas 9 patients did not 
show any improvement. Improvement was recognized in 3 patients who 
did not show hyphal structures in pre-treatment smears (Fig. 1 b). 

Effect of antifungal therapy evaluated by maxillary casts. In 13 patients 
in group A with granular inflammation an attempt was made to demonstrate 
the effect of antifungal therapy by using maxillary casts. In comparing pre- 
treatment casts with casts made one week after nystatin had been withdrawn 
only minor changes of the surface architecture were observed, No patients 
showed regression of the papillary hyperplasia following antifungal therapy 
and in some patients the crevices between the papilloferous outgrowths even 
seemed to have increased in depth. 
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Fig. 3 a, h. The therapeutic effect of antifungal therapy in a patient showing a generalized 
simple inflammation of the maxillary denture-hearing tissues. a) Before treatment. 1)) One 

week following withdrawal of nystatin. 

Kffect of unti fmgc~l therupy on symptoms und accompnying signs. In 
group A 19 patients complained of burning and itching pain from the oral 
mucous membranes. Fifteen of these revealed mycelium in smears from the 
palate and/or the tongue, 2 patients revealed single hyphae whereas 2 pa- 
tients did not show any hyplial structures. One week following withdrawal 
of nystatin t.he 17 patients that showed hyphal structures in pre-treatment 
oral smears were symptomless while the symptoms had persisted in  the two 
patients who did no initially show hyphae. 

Seventeen patients in group A showed glossitis, i.e., 15 patients with 
localized or generalized inflammation of the dorsal surface of the tongue 
with more or less marked atrophy of the filiform papillae and 2 patients 
with median rhomboidean glossitis. In all patients glossal pre-treatment 
smears revealed mycelium and leucocyte-infiltration. Following aiitifungal 
therapy the inflamed lesions had disappeared in 15 patients and the glossal 
smears showed no hyphal structures and only very few leucocytes. In the 

Fig. 4 a, b. The therapeutic effect of antifungal therapy in a patient showing a granular in- 
flammation with spontaneous bleeding of the maxillary denture-bearing tissues. a) Before 
treatment. b) One week following withdrawal of nystatin. The palatal mucosa is clinically not 

inflamed, yet the granulations have persisted. 
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Fig. 5 a, b. The beneficial effect of antifungal therapy in a patient with a generalized atrophic 
glossitis. a) Before treatment. b) One week following withdrawal of nystatin. The dorsal sur- 

face of the tongue now appears clinically normal. 

2 patients of median rhomboidean glossitis the inflammation persisted and 
mycelium was found persistently in smears during and after antifungal 
therapy. Fig. 5 is an illustration of the beneficial effect of antifungal therapy 
in a case of severe generalized atrophic glossitis. 

Twelve patients in  group A revealed angular cheilitis. In  11 of these 
mycelium was found in smears from the angles of the mouth and they all 
showed improvement or complete healing following antifungal therapy. 
One case of angular cheilitis, without hyphal structures isolated in smears 
from the angles of the mouth, did not respond to antifungal therapy. 

Incidence of relapse. Before antifungal therapy, yeast-like fungi were isolated 
by cultivation in 33 patients (92 yo) in group A. One month after nystatin 
had been withdrawn yeast-like fungi were isolated by cultivation in 25 
patients (69 yo) with the yeast colonies being nearly localized to the inflamed 
areas in 22 patients. Twenty-nine patients (80 %) showed denture stomatitis, 
yet, in most of the patients that had responded to nystatin the degree of 
inflammation was reduced as compared to the pre-treatment situation. 
Compared to the situation one week after nystatin had been withdrawn an 
increased degree of inflammation (relapse) was recognized in 14 patients 
one month after nystatin had been withdrawn out of 26 patients who had 
responded to antifungal therapy. 

All 14 patients with relapse showed yeast-like fungi by cultivation and in 
10 patients hyphal structures were isolated by palatal scrapings (Table VIII). 
Fifteen patients showed unchanged inflammation as compared to the the 
post-treatment situation. Of these, 7 showed yeast-like fungi by cultivation, 
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Table VIII. 
The relationship between the incidence of relapse of denture stomatitis one month follow- 
ing withdrawal of nystatin and the re-appearance of yeast-like fungi  in smears and by 

cultivation 

Hyphal Yeasts by 
Clinically structures cultivation 

14 10 14 Relapse 

No inflammation 7 0 3 

Unchanged inflammation 15 1 7 

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

~~ _~ ~ 

~ _ _ _ _ ~  __ __ - 

whereas hyphal structures were isolated only in 1 patient. Seven patients 
showed no inflammation of the palatal mucosa; none of these yielded hyphal 
structures in smears, whereas 3 showed yeast-like fungi by cultivation. 

Among the patients with unchanged inflammation compared with the 
post-treatment situation, 13 had traumatic dentures and only 2 presumably 
non-traumatic denturcs (Table IX). Of the 14 patients with relapse, 5 had 
traumatic denture$, 9 non-traumatic dentures. The seven patients with not 
inflamed palatal mucosa had presumably non-traumatic dentures. 

One month after nystatin had been withdrawn 8 patients were complaining 
of relapse of subjective symptoms. They all showed hyphal structures i n  
sniears from the palate and/or the tongue. In 2 patients relapse of the glossitis 
\$as seen and in 1 patient angular cheilitis had reappeared. 

II. Effect of prosthetic treatment 

Of the 22 patients in group F' 19 patients (86 %) were positive for Candida 
alhicans by cultivation. Eleven patients showed a verifiable candida infec- 

Table IX. 
Distribution of patients with traumatic and non-traumatic dentures respectively in the group 
of patients with relapse of inflammation and in the group of patients with unchangedlno 

inflammation one month following withdrawal of nystatin 

Non-traumatic Traumatic 
dentures dentures 

___ - .~ __ 

Rellapse 9 5 

No infla~nmation 7 0 

13 Unchanged inflammation 2 

~ - _ _ _  _ _  ~- - 

~- - -__ ~ ~ _ _ _  ~ _______ - 

- ~- -~ __ ~ - 
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tion, i.e., 9 patients revealed mycelium, 2 single hyphae in palatal smears 
usually associated with a significant leucocyte-infiltration. Eleven patients 
did not show any hyphal structures in palatal smears and the leucocyte- 
infiltration appeared sparse. 

Effect of  tissue conditioning and occlusal equilibration. The effect of 
Coe-Comfort and occlusal equilibration on denture stomatitis was evaluated 
clinically, by smears and by cultivation of yeast-like fungi after 3 and 6 
days with Coe-Comfort in the maxillary and the mandibular denture. 

After 3 days, reduced inflammation was recognized in 6 patients who did 
not show hyphal structures in the pre-treatment palatal smears. Determined 
by palatal smears only insignificant changes in degree of leucocyte-infiltra- 
tion were observed. Yeast-like fungi were isolated by cultivation and in 
smears in approximately the same quantities in the patients who were positive 
for candida before treatment. 

After 6 days' treatment with Coe-Comfort the inflammatory condition had 
improved in 10 out of the 11 patients who did not show hyphal structures 
in palatal smears prior to treatment (Fig. 6). The palatal smears now showed 
leucocytes in reduced and very small quantities ; hyphal structures were never 
seen. Reduced inflammation was recognized only in 1 out of the 11 patients 
with a verifiable candida infection prior to treatment (Fig. 6) ; these patients 
continued to yield hyphal structures and leucocytes in palatal smears in 
approximately unchanged quantities. Yeast-like fungi were isolated by culti- 
vation in the same quantities in the 19 patients who had heen positive for 
Candida albicans prior to treatment. 

10 1s 

NUMBER O f  PATI€NIS 

Fig. 6. The therapeutical effect of prosthetic treatment evaluated clinically in  patients with 
verifiable candida infection (hyphal structures present in  palatal smears) and non-verifiable 
candida infection (hyphal structures not present). Effect of tissue conditioning evaluated 
after 6days' treatment with Coe-Comfort. Effert of new dentures evaluated after one month. 
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Effect of neu? dentures The effect of the new dentures on denture stoma- 
titis was evaluated clinically, by smears arid by cultivation of yeast-like fuiigi 
after the patients had used the dentures for 1 niontli. 

In the 11 patients without liyphal structures in the pre-treatment sinears 
the inflammatory lesions liad disappeared in 5 patierits and the degree of 
inflammation had decreased in 6 patients. Among the 11 patielits M i t l i  a 
verifiable candida infection prior t o  treatment tlie degree of inflammation 
had decreased in 4 patients and was unchanged in 7 patients (Fig. 6). 'The 
beneficial effect of the new dentures was most pronounced among tlie 7 
patients with a localized simple inflammation, (in 4 patients the infliiinnia- 
t.ion had disappeared, in 3 patients the inflammation had decreased). 

Determined by palatal smears the anti-inflammatory effect of the new 
dentures was in accordance with the clinical evaluation except for 1 patient. 
who showed decreased inflammation by clinical evaluation, but no change 
in inflammation as determined by smears. Of the 11 patients with a verifi- 
able candida infection prior to prosthetic treatment hyphal structures were 
isolated in smears in 7 patients, whereas 4 patients did not show liyphal 
structures. These 4 patients showed reduced inflammation clinically. 

Among a total of 15 patients with reduced or resolved inflammation fol- 
lowing prosthetic treatment, 5 patients did not show any yeast colonies by 
cultivation, and in 6 patients yeast colonies were cultured in decreased and 
very small quantities compared to the pre-treatment culturing. In 4 of the 
patients with reduced inflammation yeast colonies were cultured in approxi- 
mately unchanged quantities. In the 7 patients with a verifiable candida 
infection and unchanged degree of inflammation following prosthetic treat- 
ment yeast colonies were cultured in the same or even increased quantities. 

The accompanying signs and symptoms persisted following prosthetic 
treatment, whether they were pain, glossitis, or angular cheilitis. 

Determined by visual inspection of the plaster models the 10 cases of 
granular inflammation did not show any change in surface architecture fol- 
lowing prosthetic treatment, including 4 cases of clinically decreasetl in- 
f lammation. 

DISCUSSION 

It is usually accepted thai Candida albicans in the mycelial phase is a para- 
site, but a saprophyte in the blastospore phase. The isolation of hyphal 
structures in smears, therefore, is an indication of candida infection, whereas 
the mere isolation of Candida albicans by cultivation is considered an LIII- 

reliable proof of candida infection (Kozinn & Taschdijun, 1962; Cuwson, 
1965). The verification of a candida infection accordingly is accomplished 
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by isolating hyphal structures by a palatal scraping. It was a significant 
finding in this study that the effect of antifungal therapy was seen almost 
exclusively in patients who revealed hyphal structures in palatal smears, i.e., 
patients with a granular or generalized simple inflammation of the palatal 
mucosa. Moreover, the accompanying signs and symptoms, i.e., pain, glossitis, 
and angular cheilitis, specifically associated with the granular and genera- 
lized simple inflammation, usually cleared up following antifungal therapy. 
Finally, a beneficial effect of prosthetic treatment was primarily seen in 
patients without a verifiable candida infection. 

By isolating candida for cultivation, using the impression method, it was 
possible to locate the yeast colonies in the inflamed areas, and a significant 
correlation between degree of inflammation and the quantity of yeast colonies 
was established (Budtz-J0rgensen & Bertram, 1970). In this study a correla- 
tion was found between the quantity of yeast colonies found by cultivation 
before treatment and the therapeutical effect of antifungal therapy. Accord- 
ingly, it does not seem unrealistic to consider the quantitative determina- 
tion of yeast colonies by cultivation, using the impression method, a useful 
adjunct to the smear-technique in establishing evidence of candida infection. 

Candida infection of the oral mucous membranes has previously been 
found associated with heavy leucocyte-migration (Jepsen & Tinther, 1965). 
In this study leucocytes were usually present in abundance in the pre.treat- 
ment smears which revealed single hyphae or mycelium, in that respect 
differing from cases of denture stomatitis, which did not reveal hyphal 
structures. The therapeutic effect of antifungal therapy was illustrated by 
a striking reduction in quantity of leucocytes in the post-treatment palatal 
smears, as well as in the glossal and angular smears. 

The fact that a therapeutic effect of antifungal therapy was seen even 
in patients who revealed single hyphae and no actual mycelium in pre- 
treatment palatal sniears may be due to an error of method in smear-samp- 
ling. In this study a metal spatula was used for smear-sampling instead of a 
glass-slide, as advocated by Cawson (1966) ; hence, the smears comprised 
material collected from a rather limited, and perhaps not representative, area. 
Yet other possible explanations exist: 

1) Literature has given evidence that Candida albicans is one of the most 
allergenic micro-organisms and that delayed hypersensitivity to Candida 
albicans is very common in the adnlt population (Blamutier & Touted, 
1960; Charpin et al., 1960; Rimbaud et al., 1960; Holti, 1966). The presence 
of a hypersensitivity to candida may explain that a therapeutical effect of 
antifungal therapy was seen in patients who only showed rather few yeast- 
like fungi in palatal smears and by cultivation. 
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2) It might be the tissue surface of the maxillary denture rather than the 
oral mucosa that is harboring the candida. Evidence of this hypothesis has 
been produced by Cuhn (1936), who reported an anti-inflammatory effect 
of disinfecting the dentures, and by Lyon and Chick (1957), Cawson (1965) 
and Wilton (1968), who obtained an equal or even higher yield of canciida 
from the dentures than from the oral mucosa, partly by smear-technique, 
partly by cultivation. Spreng (1945, 1963) and Nyquist (1952) reported an 
anti-inflammatory effect of lining the denture base with gold foil. S’prrng 
used this finding as a diagnostic criteria of an allergic-type of denture stoma- 
tits, whereas Nyquist thought the gold foil might reduce the trauma inflicted 
on the oral mucosa or eliminate a possible suction effect of surface pores 
of the dentures. Presuming candida to be the actual etiological factor of 
denture stomatitis, gold foil may have therapeutical significance by its 
oligodynamic effect and by disrupting any contact between a microporous, 
infected denture base and the palatal mucosa. 

An impressive therapeutical effect of antifungal therapy was seen in 
patients with a granular inflammation of the palatal mucosa. Although the 
hyperplasia persisted the inflammation resolved in 10 out of 13 patients. 
These lesions have usually been ascribed to badly fitting dentures and trauma 
(Nyquist, 1952; Guernsey, 1965; Lambson, 1966; Fairchild, 1967), candida 
infection being a complicating factor, (Turrell, 1966; Cawson, 1966). The 
high incidence of resolved inflammation, evaluated clinically and by smears, 
and the fact that the granular inflammation usually is located in the central 
part of the hard palate, an area deprived from the free flow of saliva arid 
hence perhaps offering a good environment for the growth of yeast-like fungi, 
may indicate that Candida albicans plays an active role in the pathogenesis 
of the palatal hyperplasia. 

A rather high incidence of relapse of denture stomatitis occurred in pa- 
tients who initially were responsive to antifungal therapy. This may be 
explained by the fact that no precautions were taken to disinfect the dentures 
during antifungal therapy ; accordingly, the palatal mucosa may have been 
reinfected by the dentures after nystatin had been withdrawn. The fact that 
yeast-like fungi were isolated by cultivation and in palatal smears in most of 
the patients showing relapse adds further proof for the significance of can- 
dida infection in denture stomatitis. It was an interesting finding that the 
incidence of relapse of glossitis and angular cheilitis was insignificant com- 
pared to that of denture stomatitis. This may indicate that the infection with 
candida starts in the palate from where it gradually spreads to involve other 
parts of the oral mucosa. 

The role of trauma in denture stomatitis was illustrated, first, by the anti- 
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inflammatory effect of prosthetic treatment, secondly, by the fact that after 
the diffuse erythema had disappeared following antifungal therapy circuni- 
scribed lesions remained in some of the patients with traumatic dentures. 

Tissue conditioning and occlusal equilibration was not followed by any 
significant change in the number of yeast colonies isolated by cultivation. 
Yeast-like fungi, cultured in the patients who were clinically responsive to 
treatment with Coe-Comfort, were probably in the non-pathogen blastospore 
phase as hyphal structures were never isolated in palatal smears in these 
patients. Gibbons (1965) and Woeljell (1968) reported a contamination of 
tissue conditioner with candida. Silicone denture material was found to 
provide a satisfactory habitat for the propagation of yeast-like fungi. It is, 
therefore, not surprising to find that yeast-like fungi were cultured in approxi- 
mately the same quantities following tissue conditioning. 

Among the patients without candida infection the construction of new 
dentures resulted in further decrease of the inflammatory degree and a 
reduction in the quantity of yeast-like fungi isolated by cultivation. The 
reduction in quantity of yeast colonies could be caused by a change in the 
ecologic environment as trauma of the palatal mucosa has been partly or 
completely removed. 

Among the patients with verifiable candida infection the new dentures 
did not give rise to significant change in quantity of yeast colonies found by 
cultivation, even though decreased inflammation was seen in 4 patients. It 
is rather intriguing that hyphal structures were not isolated in palatal smears 
in the 4 patients that showed decreased inflammation following prosthetic 
treatment. 

The following may be concluded : 

1) Hyphal structures present in a direct palatal smear are an indication 
of candida infection : Patients who showed generalized simple inflammation 
or granular inflammation of the maxillary denture-bearing mucosa consis- 
tently revealed hyphal structures in palatal smears and were responsive to 
antifungal therapy without modification of their dentures. 

2) The smear-technique is an unreliable method for a quantitative deter- 
mination of candida infection : The severity of the inflammatory reaction 
and the terapeuticaI effect of antifungal therapy were unrelated to the 
quantity of hyphae present in a direct palatal smear. 

3) The isolation of candida for cultivation is an unreliable method for 
establishing evidence of candida infection: By cultivation it is not possible 
to determine whether candida are present in the parasitical, mycelial phase 
or in the saprophytical blastospore phase. 
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4) The impression-technique for culturing candida, used as an adjunct 
to the smear-technique, is a reliable method for a quantitative determination 
of candida infection: It has been possible to establish a statistically significant 
correlation between the severity of the inflammatory reaction and the yield 
of canditla by cultivation (Part I ) .  In this study a statistically significant 
correlation was found between the yield of candida isolated by cultivation 
and the therapeulic effect of antifungal therapy. 

5) Trauma is a predisposing factor to candida growth in the palate: Using 
the impression method candida were found located in the circumscribed, 
traumatic lesions of the palate (Part I). By removing trauma, the lesions 
were completely or partly abolished and a concomitant reduction in candida 
was seen hy cultivation. 

6) The significance of trauma as a direct, predisposing factor to candida 
infection in the paldtal mucosa has riot been established: Examination of 
direct smears from traumatic lesions usually did not show hyphal structures; 
on the other hand, a candida-induced inflammation might well be present 
under a presumably non-traumatic denture (Part I). Prosthetic treatment 
usually did not have therapeutical effect in candida-induced denture stoma- 
t itis. 

TIIEHAPEUTICAL GUIDELINES 

The treatment of choice, antifungal or prosthetic, is entirely dependent on whether an oral 
candidiasis is verifiable. The verification of candida infection of the palatal mucosa is acconi- 
plished by a smear. In order to cover a representative area of the inflamed mucosa a glass- 
slide ought to be used for smear-sampling. 

1) The localzzed simple anflammation These cases were found associated with traumatic 
dentures (Part I) and it was significant that they responded to prosthetic treatment, but not 
to antifungal therapy. Accordingly, smear-sampling is not necessary, as candida infection is 
very unlikely. The indicated treatment is occlusal equilibration, tissue conditioning and if 
necessary the construction of a new set of well-fitting and well-functioning dentures. It is 
important to change the conditioner regularily, as these materials are suitable media for 
candida growth. It i s  important to treat cases of localized simple inflammation as the trau- 
matic inflammatory lesions predispose to candida growth and may eventually develop into a 
more widespread candida infection of the oral mucous membranes. 

2) The genralized szmple inflammation The treatment of choice is antifungal therapy 
after a verification of candida infection has been accomplished by a palatal smear. One nystatin 
tablrt, taken three times a day for 10-14 days, should be sufficient but it may be necessary 
to continue the antifungal therapy up to 4 weeks. It i s  probably important to disinfect the 
dentures during the night and while the patient is sucking the tablets, in  order to avoid the 
risk of re-infecting the patient by the dentures. Denture cleansers based on a chelating agent 
with a mixture of enzymes were found to be effective in  dealing with Candida albieans, Mac- 
Calltim et. al. (1968). Antifungal therapy has to be completed before a new set of dentures 
are constructed. 

3) The granular inJZammation Cases of granular inflammation were responsive to anti- 
fungal therapy. Although the inflammation usually disappeared the palatal hyperplasia per- 
sisted. The crevices hetween the palatal hyperplasia probably predispose to candida growth 
and candida infection. The palatal hyperplasia ought to be radically eradicated following 
antifungal therapy. 
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SUMMARY 

An attempt was made to determine the relative significance of antifungal 
therapy and prosthetic treatment upon denture stomatitis. Candida infec- 
tion was verified by isolating liyplial structures in palatal, glossal, and angular 
smears. Fnrthermore, yeast-like fungi were isolated for cultivation by using 
the impression niel hod described in  Part I (Rudtt-Jmgensen & Bertram, 
1970). 

A therapeutic effect of antifungal therapy, evaluated both clinically 
arid by smears, was seen in patients who revealed hyphal structures in 
pre-treatment palatal smears, i.e., cases of generalized simple or granular 
inflammation. Moreover, the accompanying signs and symptoms, i.e., pain, 
glossitia ant3 angular cheilitis, usually cleared up following antifungal therapy. 

A statistically significant correlation was found between the yield of Can- 
ditlii alhicans by cultivation arid the therapeutic effect of antifungal tlierapy. 
It was concluded that the quantitative determination of yeast-like fungi 
hy cul~ivation is a reliable adjunct to  the smear-~echriique in establishing 
the etiological significance of candida in denture stoma1 itis. 

It was discussed why a therapeutic effect of antifungal therapy was seen 
in patients who only revealed few hyphal structures in palatal smears. 

A therapeutic effect of prosthetic treatment (occlusal equilibration, 
tissue conditioning arid tlic construction of new dentures) was noticed 
primarily i n  patierits with non-verifiable candida infection. 

Finally, therapcutical guitleli~ies are given for the treat rnent of denture 
stomatitis. 

K i S U M k  

STOMATITE PKOTHl?TIQUE 

11. EFFET DU TRAITEMENT ANTIFCNGIQUE ET DU TKAITEMENT PHOTII BTIQUE 

Cette ktude a et6 eritreprise tlans le but d’essayer de dkterminer la significa- 
tion relative du traitemerit prothktique et du traitement antifungique dans 
les cas de stornatite proth6tique. L’infection i Cantlitla a Ct6 vtkifike par 
isoleinelit de structures filameiiteuses dans les frottis du palais, tle la langue 
et tle la commissure. D’autre part, les champiglions levuriforrries ont k t k  
isolCs pour la culture en utilisant la rnktliode de l’empreinte d6crite clans 
la partie I de cette 6tutle (Budtz-J0rger~sen &- Bertrons, 1970). 

Avec le traitement antifungique, on a constatk un effet anti-inflammatoire, 
6vciluk tarit par examen clinique que par frottis, chez les patients dont les 
frottis tlu palais avant traitement prksentaient des structures filamenteuses, 
c’est -:dire daris les cas d’inflammation gknkraliske simple 011 granuleuse. 



302 E. BUDTZ-JUHGENSEN AND u. BERTRAM 

De plus, les syrriptiknes sulijectifs et ohjectifs concomitants, c’est-A-dire 
clouleur, glossite et chcilite angulaire, se tlissipaient hahituellement a p k s  le 
t raiternerit ant ifiingique. 

Uiie corr6lation statistiquemerit significative a 6t6 troiiv6e eritre la produc- 
tion de Caiidicla alhicans par ciilture et l’effet anti-iiiflarrirriatoire (111 I railenlent 
antifungique. Ides auteurs en concluent qiie la rlCtcrmination quantitative 
tles clia~ri~~igiioiis It~iiriformes I)ar cidt iire aI)portc un complPmerit tle 
valeiir silre h la m6tliotle tlvs frottis lorsqu’oti vriit Cvaluer l’imporlance 
ktiologique tles cxntlida tlaris la stomatite protltAiqiie. 

l,es auteurs clist*iiient la raisori 1)oiir laquellc on conslalait i iri  effct anti- 
infliiiniria~ oire t l i i  traitrinrnl iiiitifiuigiqiie chrz tles Inticiits dont Ies frottis 
(111 Ibalais n’uvairiit l)resent(. qii’iin petit nomlre tle strwtures fi1arnr:rileusrs. 

Avec le traiti~mriit I)rolliPtiqiie (rbtalilissernerit tlc 1’6qi~iliIire occ‘lusal, 
prPparittion tles tissus et coiistriictiori tle noiivelles I)rolli+ses), on a csseri- 
tiellemeiit cotistat6 i i n  effet niiti-iriflatiii~iat oire chm lcs 1)utirnts 1)oiir ( p i  
l’iiifcctiori i c‘amlicla u’avait pu Ctrc vC-rifik. 

1,cs aiiteiirs ti:rinineiit en iii.(liqiiaiit q i ie lq i ies  r(yleb IIiCrai)c,iititiiies 1)otir 
guider lc t raitemerit tlr la stotiinl it e I)roIIiPtiqiw. 

Z U S .I M hl E N F  AS SU N C 

STOhIATITIS PROT t i  E T I C l  

11. D E H  EFPEh’l‘ hNTIi\ZYKOTISC11EK I;ND I’t~OTLIETISCI1l?II REI1ANDI.UNG 

E k  wiirde wrsiiclil, (lie relative Iktleiit iiiig ;iriIiiiiyliolrsclier uritl protlic- 
t i d i e r  Ueliaiitlliuig t1t.r Stoniiititis prot1ir:tica ZLI l~cstirnmm. St~orniykosc 
wiirde (1iirch tleri Nnclirvris v o n  t’ilzfS(leii iii ~~ ; t l i t~ i t i d~ t i ,  glossalen untl ~tiigii- 
lareii A1)sIriclicii 1)csIiitigI. hiisscrtlcm ~v~irileii Pilxe, mil lels tlrr in Tcil 1 

1iriel)eiieti ;Zl,~lr~~ck-Teclitiili, 1 a 1 -  

ier Effekt Iwi arititii~ko~isclier Ilehantlhirig, sowolil 
kliriiscti als t l i irr l i  A11stric:hc Iia~c-iescti, lintinte hei den Patieriten 1,col)- 
achtet werdttn, 11ie Pilsfiitiden it1 I);tlatirialcn Ahstrichen vor cler Be1i;iritlliirig 
answicseii ; clas lieisst, bei den Fiillen mit gerieralisierteri, eiiifacheri otler 
graiiuliircii Eiitaiiiicliuigen. Die begleileiiden Syml)tome wie Sclinicrzen, 
Glossitis titid Rhagadcn waren gcwiiliiilicli riacli antirnylsolischer Uehand- 
lmig verscliwii~itleti. 

Es wurde eirie statitistiscki sigiiifikarite Korrelatioii zwischen der Quaritilat 
voii linlturell nacligewiesenen Pilx iind rlerri Effekt antimykot ischer Uc- 
liandlnrig gefi~nclen. 1% wurtle t) iigt, rlass tler qiiarititative lsult,cirelle 
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Nachweis von Pilzeri neben der Abstrich-Technili eiri zuverlassiges Hi&- 
mittel ist, niit tlem man die atiologische Betleutung der Pilze bei Stomatitis 
prot hetika beweisen ltann. 

Weiters wurde dardber diskutiert, warum ein anti-inflammatorischer Effekt 
antimvkotisclier Behandlung bei den Patienten entstand, die nur einzelnr 
Hyphen in palatirialen hbstrichen pezeigt haben. 

Ein tIierapeiiti5cher Effekt prothetischrr Behandlung (Oblili~sioiisl~or- 
I el\r ion, Unterfiitternng rnit SiliI~oriahftrrmrriateri~leii untl Kon*trul\t ion 
der neiien Prothesen) wurde merit in drr Patientengrnppe mit nicht-veri- 
fizierter Canditla-Irifehtion lieobachtet. 

Schliesslich J\ urden therqmitisclie Richtliiiien fiir die Rehaiiclliing tlrr 
Stomatitii protlietica gegeben. 
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