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The clinical and histological appearance of the different types of denture stomatitis are in
many respects very similar and confluent. In order to study the correlation between clinical
and histological appearance and amount of yeasts, 48 patients with denture stomatitis and
24 with a healthy palatal mucosa were examined. The terms atrophic and hyperplastic denture
stomatitis were introduced. The intensity of the palatal erythema and the growth of yeasts
were most prominent among patients with hyperplastic lesions. Dryness and soreness of the
mouth, angular cheilitis, spontaneous hemorrhage, glossitis and leukoplakias were found to
a varying extent. No statistical evidence of correlation between the intensity of clinical
erythema, amount of yeasts and grade of subepithelial inflammation could be found. The
disease has most certainly a background other than solely increased growth of yeasts. O
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Removable dentures may induce inflam-
matory reactions in the underlying mucosa.
These changes are usually called denture
sore mouth (17), stomatitis prosthetica (8)
or denture stomatitis (19) but several other
names have been suggested. With regard to
the clinical appearance, Ostlund (35) distin-
guished between ‘local inflammation’, ‘dif-
fuse reddening’ and the ‘granulated’ type of
stomatitis.

Local inflammation appeared with red
spots usually around the small palatal minor
salivary glands. Budtz-Jérgensen & Bertram
(14) used the term ‘localized simple inflam-
mation’ including both pinpoint hyperemia
and diffuse inflammation of a limited area
of the palatal mucosa. This iesion has been
reported to be associated with trauma from
the dentures (15, 34).

Diffuse reddening appeared with a diffuse
hyperemic, smooth and atrophic mucosa
extending over the entire denture bearing
area. This lesion has also been called chronic
atrophic palatitis, stomatitis prothetica
nudata and generalized simple inflammation
of the palate (14, 18, 42). Increased growth
of yeasts has among other factors been
associated with this lesion (17, 18). Lehner
(27) therefore suggested the names chronic

atrophic candidiasis later changed to chronic
atrophic candidosis (28). Jensen & Holst (25)
introduced the name candidosis chronica
mucosae oris localisata. The WHO defini-
tion of denture stomatitis (ICD-DA 528. 91)
does not include subgroups of the disease
but Candida-induced denture stomatitis was
referred to as candidosis (IDC-DA 112.X1)
(46).

The granulated type of denture stomatitis
is characterized by a hyperemic mucosa with
nodular appearance mostly covering the cen-
tral part of the palate. This lesion is in the
English literature referred to by the name
inflammatory papillary hyperplasia of the
palate (22). However, papillomatosis, gran-
ular inflammation, hyperplastic denture
stomatitis and multiple papillomas of the
palate are some of the synonyms used
(14, 38, 42). Furthermore, three variants of
hyperplastic  denture  stomatitis  are
described; one nodular, one diffuse papillary
and one mossy form (24, 26). A combination
of trauma and Candida infection has been
suggested as etiological factors (15, 22). The
clinical and histological appearance of the
different types of denture stomatitis are in
many respects very similar and confluent
6,7).
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The purpose of this paper was to evaluate
the correlation between clinical and histo-
logical appearance of the oral mucosa and
the yeast score in order to improve the char-
acterization of the disease.

Materials and method

Forty-eight patients with palatal denture
stomatitis and 24 full denture wearers with-
out any signs of denture stomatitis, included
as a reference group, were all selected from
the list of patients asking for new dentures.
Those who exhibited palatal generalized
simple and granular inflammation (clinical
criteria detailed by Budtz-J6rgensen & Ber-
tram (14)) were included. In this article the
former will be referred to as atrophic denture
stomatitis and the latter as hyperplastic den-
ture stomatitis. The distribution of the
patients with regard to diagnosis, sex and
age is listed in Table 1. All persons were
examined and treated in the same way.

Clinical registration

All patients with atrophic stomatitis
showed a smooth erythematous palatal
mucosa without any sign of hyperplastic
granules. The erythema of the denture bear-
ing mucosa was graded in a scale ranging
from 0 to 3 according to Bergendal & Isacs-
son (7). Furthermore, other mucosal lesions
such as angular cheilitis, glossitis and leu-
koplakia were registered as well as sponta-
neous bleeding from the palatal mucosa. The
subjective symptoms of soreness and dryness
of the mouth were recorded.
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Mycological sampling and registration

For sampling of fungal cultures from the
palate and the fitting surface of the upper
denture a modification of the culture tech-
nique developed by Bahn et al. (3) was used.
The colony forming units of yeasts were
quantitated and graded in a scale ranging
from 0 to 3 according to Budtz-Jrgensen
& Bertram (14).

Biopsy procedure and histological
evaluation

From all persons included in the study one
punch biopsy (diameter 3.9 mm) was taken
under local analgesia from a representative
part of affected palatal mucosa (7). The
tissue was immediately fixed in 109% neutral
buffered formalin. The specimens were
embedded in paraffin, cut in 4 pm thick sec-
tions and stained with hematoxylin-eosin,
hematoxylin/van Gieson and PAS by the
method of McManus. The specimens were
microscopically evaluated and graded with
regard to the different features as follows:

Epithelial keratinization, such as ortho-
keratosis, parakeratosis and absent keratin
formation.

Thickness of epithelium. Normal thick-
ness = 0; slight to moderate atrophy and/or
slight to moderate acanthosis =1; pro-
nounced atrophy and/or pronounced
acanthosis = 2. '

Intraepithelial changes. No intraeptithelial

Table 1. Distribution of the material regarding diagnosis, sex, and age

Age
Male Female Range Mean z
Reference group 13 1 45-71 61.4 24
Atrophic denture
stomatitis group 3 16 47-80 63.9 19
Hyperplastic denture
stomatitis group 15 14 32-79 60.4 29
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edema = 0; slight to moderate inter- and
intra-cellular edema = 1; pronounced inter-
and intra-cellular edema = 2.

Epithelial leukocyte penetration. No visible
leukocytes = 0; slight appearance = 1; mod-
erate appearance = 2; pronounced appear-
ance = 3.

Subepithelial inflammation. No reac-
tion = 0; slight reaction = 1; moderate reac-
tion = 2; pronounced reaction = 3.

Statistical methods

The chi-square test and Fisher’s exact test
were used to study statistical evidence of
correlation between the different graded
clinical, mycological and histological fea-
tures. The scores of the different features
were dichotomized into low and high groups.
A p value of 0.01 or less was regarded as
significant.

Results

The reference groups showed a pale healthy
mucosa, five cases exhibiting a few small
spots of erythema around the orifices of
minor salivary glands (Fig. 1). Five patients
reported dryness of the mouth and soreness
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Fig. 1. Small spots of erythema around the orifices of
minor salivary glands were occasionally found in an
otherwise healthy palatal mucosa.

of the tongue. Occasionally glossitis and
angular cheilitis were seen (Table 2).

No growth of yeasts was registered on the
denture base in 17 nor on the palatal mucosa
in 20 cases (for details see Table 4).

An orthokeratotic epithelium with a dis-
tinct stratum granulosum (Fig. 2) or a
well-defined parakeratosis was found histo-
logically. The rete pegs showed a regular
wave pattern sharply separated from a dense
collagenous lamina propria. Slight intra-

Table 2. Anamnestic and clinical findings in patients with atrophic and hyperplastic denture
stomatitis as well as in a reference group

Atrophic denture Hyperplastic denture

Reference stomatitis group stomatitis group

group (n = 24) (n=19) (n=129)

No. (%) No. (%) No. (%)

Dryness of the mouth 5 (20.8) 5(26.3) 8 (27.6)

Bleeding 0 2 (10.5) 3(10.3)

Sorenesst 2(8.3) 7 (36.8) 9 (31.0)
Palatal mucosa 0 2 7
Tongue 2 0 0
Angles of the mouth 0 5 2

Angular cheilitist 2 (8.3) 6 (31.6) 10 (34.5)
Unilateral 1 1 2
Bilateral 1 5 8

Glossitis 2 (8.3) 7 *(36.8) 6 (20.7)

Leukoplakia 0 0 3(10.3)

* Including one case with lingua geografica.
+ Denture stomatitis group versus reference group; both p < 0.05.
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epithelial changes, leukocyte penetration
and a slight subepithelial inflammatory
reaction were sometimes seen (Table 5).

Atrophic denture stomatitis was clinically
characterized by a smooth erythematous and
edematous atrophic mucosa involving most
of the denture bearing palatal mucosa (Fig.
3). Most patients exhibited a slight or mod-
erate degree of erythema (for details see
Table 3). Three patients also exhibited den-
ture stomatitis in the lower jaw. The inci-
dence of dryness and soreness of mouth and
clinical findings are listed in Table 2.

In the atrophic group the growth of yeasts
was most prominent on the denture base,
nine cases showing high yeast scores (for
details see Table 4). Histologically the
atrophic denture stomatitis often shows a
mucosa generally covered with a non-kera-
tinized epithelium with deeply penetrating
rete pegs alternating with areas of atrophy
(Fig. 4). Intraepithelial changes appeared
preferentially in the lower spinosum layer as

Table 3. Distribution of erythema scores in patients
with atrophic and hyperplastic denture stomatitis (For
explanation of the scales, see text)

Erythema scores

Atrophic denture

stomatitis group (n = 19) 0 7 10 2
Hyperplastic denture

stomatitis group (n = 29) 0 5 8 16
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Fig. 2. The palatal
mucosa from a case in
the reference group
showing orthokeratosis,
regular wave pattern of
the rete pegs and a
dense collagenous
lamina propria. (x 70.)

an intracellular edema. In the presence of
wide, long rete pegs a marked intercellular
edema and acantholysis were found (Fig. 5)
sometimes with narrow deep crypt forma-
tions (Fig. 6). There was no association
between minor salivary glands of the palate,
its excretory ducts and the crypts.

Microabscess formations were occasion-
ally found but the amount of penetrating
leukocytes varied widely.

Drop-shaped rete pegs, keratin pearl for-
mation, basal cell hyperplasia and large
hyperchromatic nuclei were commonly
found in the epithelium. However, when
applied to the definitions given by the WHO
Collaboration Centre for Oral Precancerous

Fig. 3. Atrophic denture stomatitis with a smooth ery-
thematous and atrophic mucosa involving most areas
of the denture-bearing palatal mucosa.
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Fig. 4. Atrophic
denture stomatitis with
non-keratinized
epithelium and deeply
penetrating rete pegs
alternating with areas
of atrophy. The
connective tissue is
replaced by an
inflamed granulation
tissue. (X 75.)

Table 4. Distribution of yeast scores of palatal mucosa
(P) and denture base (D) graded from 0 to 3 in relation
to reference group and denture stomatitis groups

Yeast scores

0 1 2 3

Reference group

(n=24) 2017 4 3 0 3 0 1
Atrophic denture

stomatitis group

(n=19) 3 211 41 4 49
Hyperplastic denture

stomatitis group

(n=29) 4 116 5 4 8 5 15

Lesions (47), no epithelial dysplasia was
registered.

In the subepithelial connective tissue, lym-
phocytes and plasma cells were located in a
narrow zone close to the epithelium (Fig. 4).
Sometimes a very intense inflammatory
reaction appeared (Table 5) and the con-
nective tissue was replaced by granulation
tissue. On a few cases this dense inflam-
matory reaction extended deep into the lam-
ina propria (Fig. 7). A small number of his-

. . . Fig. 5. Atrophic denture stomatitis with wide, long rete
tiocytes appeared but eosmop.hlls were C_’nly pegs and a marked intercellular edema acantholysis,
occasionally found. The covering epithelium  keratin pearl formations and ‘budding’. (x 75.)
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a narrow deep crypt formation. (X 70.)

consisted often only of a few epithelial cell
layers when a moderate to severe sub-
epithelial inflammatory reaction appeared.
The grading of histological features is listed
in Table 5.

Table 5. Distribution of histological scores in persons
with atrophic (ADS) and hyperplastic denture stomatitis
(HDS) as well as in a reference group (RG). For further
explanation of scales, see text

Scores
0 1 2 3
Thickness of epithelium
RG 19 5 0 -
ADS 6 6 7 -
HDS 2 10 17 -
Intraepithelial changes
RG* 12 11 0 -
ADS 2 9 8 -
HDS 4 19 6
Epithelial leukocyte penetration
RG* 13 10 0 0
ADS 0 8 8 3
HDS 0 11 12 6
Subepithelial inflammation
RG* 19 4 0 0
ADS 0 12 2 5
HDS 0 14 7 8

* One specimen was obliquely cut and some features
could not be read accurately.
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Fig. 7. In a few cases of atrophic denture stomatitis a

dense inflammatory reaction extended deep into the
lamina propria. (X 70.)

The hyperplastic denture stomatitis
exhibited numerous papillary projections
sometimes with a mossy structure, or with
nodular formations, in shape simulating
roe-grains. The lesions were mainly located
in the central part of the hard palate (Fig.
8). However, in some cases the papillary
projections extended to the top of the alveo-
lar ridge. The depth of the clefts between
the papillary projections varied from 1 to
7mm. The deepest clefts appeared in the
midline of the palate and the shallowest on
the alveolar ridge. The erythema of the
palatal mucosa in this group was usually
more prominent than in the atrophic group
(see Table 3). Six patients exhibited denture
stomatitis in the lower jaw. Areas with pap-
illary projections were sometimes mixed
with areas having an atrophic, smooth and
erythematous appearance.

Dryness of the mouth, soreness of the
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Fig. 8. Hyperplastic
denture stomatitis with
the palate covered by
erythematous papillary
projections which can
be separated by a blast
of air.

palatal mucosa and in the corners of the
mouth, angular cheilitis, spontaneous
hemorrhage when removing the dentures,
glossitis (Fig. 9) and leukoplakias close to
commissures (Fig. 10) were found to a vary-
ing extent (for details see Table 2).

Patients with hyperplastic denture
stomatitis showed a profound growth of
yeasts on the denture base and on the mucosa
in 15 and 5 cases respectively.
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The hyperplastic denture stomatitis
showed in general the same histological
reactions as described for the atrophic group
(see Table 5) with the exception of the pap-
illary projections in the former group. The
papillary buds were built up of either a
marked hyperplastic epithelium with a nar-
row core of connective tissue (Fig. 11) or of
a hyperplastic connective tissue with cover-
ing epithelium of almost normal thickness
(Fig. 12). In the latter cases the subepithelial
inflammatory reactions were generally
absent, but sometimes the core of the pap-
illary projections was built up of heavily
inflamed granulation tissue. The epithelial
thickness was then only 2-3 cell layers (Fig.
13). Debris composed of bacterial plaque,
desquamated epithelial cells and leukocytes
was found in a varying degree on the epi-

Fig. 9. Glossitis was found in 20.7% of patients with  Fig. 10. Hyperplastic leukoplakias at the commissure

hyperplastic denture stomatitis.

were found in three patients.
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thelial surface and within the crypts. For
details of the histological findings the reader
is referred to Table 5.

Hyphae or blastospores of yeasts in the
mucosa were never discovered histologically
in any of the groups examined.

The statistical analyses of dichotomized
data showed evidence of correlation for
subepithelial inflammation and epithelial
thickness (p <0.01) in the hyperplastic
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Fig. 11. Papillary
projections built up of
a marked hyperplastic
epithelium and a core
of connective tissue.
(x 40.)

group and when atrophic and hyperplastic
cases were pooled (p <0.001). Statistical
evidence of correlation for the scores of
leukocyte penetration and clinical erythema
was found in the atrophic group and in the
group including both atrophic and hyper-
plastic cases (p <0.01). All other combi-
nations of the score of clinical erythema,
yeasts and histological parameters showed
a p value of more than 0.05.

Fig. 12. The papillary
projections occasionally
showed an epithelium
of almost normal
thickness and with a
hyperplastic connective
tissue. (x 40.)
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Fig. 13. The core of
the papillary
projections built up of
a heavily inflamed
granulation tissue
covered by an atrophic
epithelium. (x 130.)

Discussion

The present investigation comprised a clin-
ical, mycological and histological study of
atrophic and hyperplastic denture stomatitis
with special reference to measurable coincid-
ing features. The disease has a complex back-
ground with many etiological and predis-
posing factors, which could explain the lack
of statistical evidence for correlation
between many of the measured features.
In the present study the yeast score was
not correlated with the intensity of the pal-
atal erythema and subepithelial inflamma-
tion. This might be due to the fact that the
impression technique is not very exact for
quantitative registration (1). The quantity of
yeasts, i.e. Candida albicans is reported to
be important for tissue damage (30, 45).
However, McKendrich et al. (32) main-
tained that a quantitative increase of Can-
dida does not necessarily increase the sus-
ceptibility to Candida infections. Further, it
is not known whether heavy growth of yeasts
is the causal factor or a secondary effect of
a primary bacterial infection with or without
associated local or general predisposing fac-
tors (40). However, it cannot be disregarded
that plaque from the fitting surface of den-
_ tures without associated stomatitis only con-
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tains minimal amounts of yeasts (16), in con-
trast to the increase of yeasts associated with
denture stomatitis (41). On the other hand,
itis documented that nystatin treatment does
not cure denture stomatitis, and there is a
quick recolonization of yeasts after the end
of treatment (5,7). Other factors such as
bacterial toxins seem to be involved (43).
Denture stomatitis may in rare cases be
found without increased growth of yeasts,
and these cases are defined by WHO (47)
as denture stomatitis. However, WHO
nomenclature in ICA-DA (46) states that
‘denture stomatitis associated with growth
of candida will be referred to candidosis’.
This is an unfortunate statement since the
microbiological component includes both
yeasts and bacteria.

Angular cheilitis appears more frequently
among patients with denture stomatitis than
in persons with a healthy palatal denture
bearing mucosa. The results of the present
study confirms those of Mikild (31) and
Ritchie et al. (37), who reported an inci-
dence of 37% and 41%, respectively, of
angular cheilitis among patients with denture
stomatitis. The direct cause of the high
incidence of angular cheilitis might be infec-
tion by yeasts or bacteria (4,29) when the
infection is secondary to a local or a systemic
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predisposing factor (for review see Budtz-
Jorgensen (13)).

Leukoplakia of the oral mucosa is a lesion
appearing among patients with hyperplastic
denture stomatitis; in our study it was found
in three patients. Leukoplakia formations
might be favored by growth of the yeasts
both at the angle of the mouth and on the
denture base (21). These lesions are prob-
ably examples of hyperplastic candidosis and
need adequate diagnosis and treatment.

Soreness of the palatal mucosa and at the
angles of the mouth in combination with
denture stomatitis is reported to be rare
(20, 37), which is in contrast to the results
of the present study, in which every third
patient reported soreness. A decreased sal-
ivary flow rate in combination with infections
in an acute phase manifested as erythema
and glossitis may be the explanation of sore
mouth (9, 12).

Histologically the atrophic and hyper-
plastic stomatitis showed epithelial atrophy
interchanged with hyperplastic rete pegs, but
surprisingly many cases, especially in the
atrophic group, exhibited a normal epithelial
thickness, a finding in this study which sup-
ports that of Budtz-Jorgensen (11). This may
explain why the majority of the atrophic
lesions did not show so many cases of severe
erythema. The clinical erythema registered
may be explained by the fact that the more
or less inflamed and edematous subepithelial
area contains numerous superficial, enlarged
capillaries where the color of the blood is
visible through the non-keratinized
epithelium.

The higher intensity of palatal erythema
in patients with hyperplastic than with
atrophic lesions is probably due to the fact
that the former retain much debris and
plaque within the crypts, which support an
inflammatory reaction. Heavy accumula-
tions of yeasts are also more prominent
among persons with hyperplastic denture
stomatitis than in those with atrophic lesions.

The growth of yeasts often gives rise to
increased numbers of atypical cells and fre-
quently Candida leukoplakia is associated
with dysplasia (36). In spite of the presence
of yeasts denture stomatitis should not be
regarded as dysplasia, since the epithelial
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reaction differs from that seen in Candida
leukoplakia. A  pseudoepitheliomatous
hyperplasia is a more adequate term (10).
Cases of associated malignant alterations
have been reported (23, 44) and therefore
extirpated tissue should always be examined
histologically when surgical procedures are
carried out (6).

It is obvious that the atrophic and hyper-
plastic denture stomatitis are intimately cor-
related to each other. Clinically the atrophic
areas often appear in association with hyper-
plastic lesions (13). As reported in the pres-
ent study, intraepithelial acantholysis and
crypt formations are features also in the
atrophic group. Depending on the type and
time of tissue fixation, changes or loss of
intercellular space may have appeared in our
material (33, 39). However, the denture-
bearing palatal mucosa of non-diseased sub-
jects did not show the intraepithelial changes
found in the stomatitis affected mucosa.
Therefore the acantholysis must be a true
tissue reaction characteristic of the disease
and not an artefact. The local crypt forma-
tions may increase in size and confluence
and in that way start the papillary formation.

According to common pathological ter-
minology and with regard to the microscopi-
cal and clinical findings in the present study,
the name hyperplastic denture stomatitis is
warranted to describe the papillary variant
of denture stomatitis. The term ‘papillary
hyperplasia’ should in our opinion be
reserved for a lesion characterized by pap-
illary projections from the palate without
any association with dentures. Papillary
hyperplasia, which appears only in 0.03% of
the Swedish population (2), has an etiology
obviously differing from the hyperplastic
denture stomatitis. Consequently, the name
atrophic denture stomatitis should be used
for a condition showing an erythematous,
smooth and atrophic mucosa without pap-
illary projections.

The lesions referred to as local inflam-
mation and pinpoint hyperemia are condi-
tions with a background and behavior quite
different from that of atrophic and hyper-
plastic denture stomatitis (14, 35). Therefore
these lesions, in our opinion, will not fall
under the heading of denture stomatitis.
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