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Summary Although many oral ulcers have similar clinical appearances, their etiologies can
range from reactive to neoplastic to oral manifestations of dermatological diseases. In patients
with an HIV infection, fungal diseases may cause ulceration in the oral cavity; however, there
have been few studies of oral ulcerative lesions associated with Candida in patients without an
HIV infection. Nevertheless, we encountered chronic oral ulcer associated with Candida among
our frequent outpatients without an HIV infection. The present article reviews the causes of oral
ulcers, focusing on Candida as a protractive factor for chronic oral ulcers, and it is recommended

lesions that Candida involvement be considered in diagnosis of a certain chronic oral ulcer, that remains
of unknown origin even if some examinations have been performed.
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1. Introduction

Ulcerative lesions are commonly encountered in oral dis-
eases. Although many oral ulcers have similar clinical
appearances, their etiologies can vary from reactive to
neoplastic. The principal causes of oral ulceration are
trauma, recurrent aphthous stomatitis, microbial infections,
mucocutaneous diseases, systemic disorders, squamous cell
carcinoma and drug therapy [1]. Microbial infections that
may cause oral ulceration include syphilis, tuberculosis,
leprosy, actinomycosis, fungal diseases, and viral diseases
[1—4]. Although many studies have reported that fungal dis-
eases can cause oral ulcers, there have been few reports of
oral ulcers associated with Candida. Munoz-Corcuera et al.
and Porter and Leao reported that the most common mycosis
of the oral cavity was candidiasis, which typically resulted
in non-ulcerous lesions, but other mycoses such as histo-
plasmosis and aspergillosis may also cause oral ulcers in
immunocompromised patients [4,5]. Oral ulcers are a com-
mon complication in patients with an HIV infection; they
occur in as many as 10—15% of these patients during the
course of the infection. Although these ulcers represent an
important cause of morbidity and may result from many dif-
ferent pathogens including viruses, bacteria, fungi, tumors,
medications, and other causes, the prevalence of specific
causes remains undefined [6]. Oral ulcers in patients with
an HIV infection are not tumefactive and do not correspond
to any recognized pattern of recurrent aphthous stomati-
tis. Although the clinical appearance is similar to minor or
major aphthae, histological features are those of nonspe-
cific ulcers, and cultures fail to identify a specific etiologic
agent [6—8]. Oral lesions may be present at all stages of
HIV infection, and may include oral ulcers, oral candidiasis,
oral herpes, tonsillitis, gingivitis, and stomatitis. However,
biopsies are not helpful in diagnosing ulceration in these
patients, as a diagnosis can be made with a degree of cer-
tainly with a thorough history and examination [9].
These opinions are summarized as follows:

(i) Etiologies of oral ulcers vary, and fungal infection is a
cause.

(i1) Fungi may cause oral ulcers in immunocompromised
patients, but Candida does not cause oral ulcers.

Few studies have reported that Candida caused oral
ulcers. However, we have reported chronic oral ulcers asso-
ciated with Candida among frequent outpatients [10]. The
present article reviews the causes of oral ulcers, focusing
on Candida as a protractive factor for chronic oral ulcers.

2. Chronic oral ulcers

It is generally accepted that if the ulcer lasts for more
than 2 weeks, it can be considered a chronic ulcer [4].

Acute ulcers with abrupt onset and short duration such as
traumatic ulcers, recurrent aphthous stomatitis, Behcet’s
disease, viral infections, allergic reactions, and others are
excluded from this category.

Numerous systemic drugs have been implicated as
causative agents of oral ulceration [11]. Drugs reported
to induce oral ulcers include beta-blockers (labetalol),
immunosuppressants  (mycophenolate), anticholinergic
bronchodilators (tiotropium), platelet aggregation inhibitors
(clopidogrel), vasodilators (nicorandil), bisphosphonates
(alendronate), protease inhibitors, antibiotics, nonsteroidal
anti-inflammatory drugs, antiretrovirals, antirheumatics,
and antihypertensives (enalapril, captopril) [1,4,11—17].
The underlying mechanism of drug-induced oral ulceration
is often unclear [1].

Oral lichen planus is by far the most common derma-
tological disorder to cause oral ulcers [5]. The etiology of
this disease has been related to a cytotoxic T cell-mediated
attack on basal keratinocytes [18,19]. However, the precise
trigger for this immunological reaction is unknown. There is
no evidence that clinical features of idiopathic oral lichen
planus are any different from those of drug-induced diseases
[20].

Pemphigus vulgaris and mucous membrane pemphigoid
may result in chronic oral ulcers [4]. Pemphigus vulgaris is an
immune-mediated chronic vesiculobullous mucocutaneous
disease that almost invariably has oral features. Over half
of the patients with pemphigus vulgaris have initial lesions
in the oral mucosa [4].

Bacterial infections such as syphilis, tuberculosis,
and actinomycosis may also cause oral ulcers [1,2,4,5].
Aspergillus fumigatum may cause long-standing ulcers of the
gingiva [21] or oral mucosa, as may Histoplasma capsulatum
[22]. Systemic mycoses may cause oral ulcers, typically in
immunosuppressed hosts [4,5].

Eosinophilic ulcer of the oral mucosa is an uncommon
self-limited oral condition that mostly appears on the tongue
[23]. Its etiology is uncertain; however, the possibility that
trauma may play a role in its development has often been
postulated. It can remain for weeks or months and heals
spontaneously [4]. Therefore, once malignancy is excluded
by biopsy, the better approach is to wait and see. In many
instances, no treatment is necessary [23].

3. Oral candidiasis

3.1. Candida-associated lesions of the mouth

Traditionally, classifications of oral candidiasis include acute
pseudomembranous candidiasis (thrush), acute atrophic
candidiasis, chronic hyperplastic candidiasis, and chronic
atrophic candidiasis [24,25]. It is now generally accepted
that oral candidiasis can be divided into two broad
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Table 1 Classification of oral candidasis as proposed by
Samaranayake [26,27].

Primary oral candidiasis Secondary oral candidiasis

Oral manifestations of
systemic mucocutaneous
candidiasis as a result of
diseases such as athymic
aplasia and candidiasis
endocrinopathy syndrome

Acute forms
Pseudomembranous
Erythematous

Chronic forms
Hyperplastic

Nodular

Plaque-like

Erythematous
Candida-associated lesions
Denture stomatitis
Angular cheilitis

Median rhomboid glossitis
Linear gingival erythema

categories: primary oral candidiasis and secondary oral
candidiasis (Table 1) [26,27]. Candidal infections confined
to oral and perioral tissues are considered primary oral
candidiasis, and disorders where oral candidiasis is a
manifestation of generalized systematic candida infection
are categorized as secondary [27,29]. The primary oral
candidasis are subdivided into three major variants: pseu-
domembranous, erythematous, and hyperplastic. In addition
to these well-defined candidal lesions, a group of dis-
eases have been termed ‘‘Candida-associated lesions’’
because their etiology is multifactorial and may or may not
include candidal infection or infestation [27]. These include
Candida-associated denture stomatitis, angular cheilitis,
median rhomboid glossitis, and linear gingival erythema
[27,28]. However, in 2009 we reported chronic oral ulcers
associated with Candida among frequent outpatients [10],
and we have clinically encountered many additional identi-
cal cases since then. Therefore, we propose that this lesion
should be included as a ‘‘Candida-associated lesion.’’ The
details of chronic oral ulcers associated with Candida are
described in the following section.

3.2. Chronic oral ulcers associated with Candida
(COoUQ)

We previously reported chronic oral ulcers associated with
Candida [10]. The summary of the study is as follows. In
patients with an HIV infection, fungal diseases may cause
ulceration in the oral cavity; however, there have been
few studies of oral ulcerative lesions associated with Can-
dida in patients without an HIV infection. Six patients with
chronic oral ulcers of unknown origin were included in
the study; these patients were referred to our department
after topical steroid therapy of the lesion was ineffective.
Cases of traumatic ulcers and recurrent apthous stomatitis
were excluded. Blood, histopathological, culture, and direct
cytological examinations were performed. Histopathological
examination revealed no specific findings other than inflam-
matory cellular infiltration with positive hematoxylin—eosin
staining in all cases. Candida spp. were isolated in four cases
with a culture test, and fungal pseudohyphae were detected

in four cases by direct examination. All cases were treated
successfully with anti-fungal agents.

Although many oral ulcers have similar clinical appear-
ances, their etiologies can range from reactive to neoplastic
to oral manifestations of dermatological diseases. Dis-
eases that induce erosive and ulcerative oral lesions should
be considered in the differential diagnosis of chronic
ulcers, including chronic ulcerative stomatitis, erosive
lichen planus, pemphigus vulgaris, cicatricial pemphigoid,
linear IgA bullous dermatosis, bullous lupus erythematosus,
and desquamative gingivitis [30]. To diagnose COUC, we
excluded these erosive and ulcerative lesions by histopatho-
logical and blood examinations. Neoplasm and viral infection
were excluded on the basis of the clinical features and
findings of histopathological and blood examinations. COUC
presented with distinct clinical features and a usually sin-
gle, nonindurated ulcer that showed no response to topical
steroid and/or anti-traumatic therapy, persistent or chronic
(Figs. 1, 2). Hence, COUC is different from recurrent apt-
hous stomatitis, which recurs at intervals of a few days
to up to 2—3 months and is usually treated with topical
steroids. The clinical features of oral ulcers in our study
can be summarized as follows: (i) the lesion had a sharply
demarcated margin without induration, (ii) it was single and
static despite the long disease duration, (iii) all the lesions
had been clinically diagnosed as recurrent apthous stomati-
tis or traumatic ulcer, and (iv) histopathological examination
with hematoxylin-eosin staining of biopsy specimens showed
no specific findings.

However, there have been few studies of oral ulcera-
tive lesions associated with Candida other than studies of
patients with an HIV infection [6,8]. It has been reported
that the most common mycoses in the oral cavity are can-
didasis, which typically cause non-ulcerous lesions [4], or
Candida species, usually Candida albicans, which is the most
common fungal infection of the mouth but rarely causes oral
ulcers [5]. These are opposite opinions to our proposal. The
cause of this difference may be the difficulty of detection
of Candida in COUC. Approximately one third false-negative
results were obtained when testing oral candidasis such
as COUC and oral atrophic candidiasis, despite performing
mycological, cytological, and histopathological examina-
tions [10,31]. However, favorable outcomes from anti-fungal
treatment suggested that Candida was involved as an etio-
logical agent in these lesions because the ulcers resolved
dramatically with only anti-fungal treatment. Furthermore,
we encountered COUC among our frequent outpatients with-
out an HIV infection. The clinical features of this lesion and
outcomes of anti-fungal treatment suggest that it should be
included as a ‘‘Candida-associated lesion.’’

3.3. Candida infection of the primary mucosal
lesion (secondary candidiasis)

Occasionally, we encounter Candida infection such as oral
lichen planus after topical steroid treatment of the pri-
mary oral mucosal lesion. These secondary candidasis have
been reported in some patients with oral lichen planus being
treated with steroids [32,33]. Generally, Candida species
have been identified in oral lichen planus lesions with or
without topical steroid treatment. Culture studies have
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a)

Figure 1  Chronic oral ulcers associated with Candida (COUC)
in the left border of the tongue. a: Tongue ulcer of a 3-month
duration with complaint of tongue pain while eating. b: Fungal
pseudohyphae revealed in the ulcer margin by quick cytological
staining [10]. c: The ulcer disappeared after 2 weeks of anti-
fungal treatment.

demonstrated Candida infection in 37%—50% of cases of oral
lichen planus [34—36]. However, biopsy studies of lichen
planus showed a lower frequency of Candida infection than
culture studies. Holmstrup and Dabelsteen [37] reported
that only one biopsy specimen had Candida invasion in the
43 biopsies of oral lichen planus lesions. Concurrent with
the aforementioned findings, it is very difficult to identify
Candida with a biopsy and/or direct examination of Candida-
associated lesions.

Figure 2  Chronic oral ulcers associated with Candida (COUC)
on the right border of the tongue. a: Tongue ulcer of a 2-month
duration with complaint of tongue pain while eating. b: The
ulcer disappeared after 2 weeks of anti-fungal treatment. How-
ever, results of cytological and mycological examinations were
negative for candidiasis.

In the classification of oral candidiasis, secondary can-
didiasis is usually accepted as an oral manifestation of
systemic mucocutaneous candidiasis [27] or systemic can-
didiasis with secondary involvement of the oral cavity [28].
However, here, secondary candidiasis indicates Candida
infection of the primary oral mucosal lesion with or without
topical steroids.

Here we present cases treated in our clinic.

3.3.1. Candida infection with oral lichen planus

A 77-year-old woman was referred to our clinic with a 6-
month history of slight pain in the left buccal mucosa.
Physical examination revealed white patches with erosive
areas (Fig. 3a). The result of a culture test revealed Can-
dida albicans, and oral candidiasis was diagnosed. However,
only partial improvement of the symptoms was seen after
3 weeks of anti-fungal treatment (Fig. 3b). We diagnosed a
lichen planus candidal infection, and the lesion was treated
successfully with additional topical steroids.

3.3.2. Candida infection with the malignancy

A 55-year-old man was referred to our clinic with the
chief complaint of pain in the palate. Physical examina-
tion revealed severe erosion of the mucous membranes of
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Candida infection with the oral lichen planus. a:
White lesion of the left buccal mucosa. b: Some remission was
seen after 3 weeks of anti-fungal treatment.

Figure 3

the hard palate (Fig. 4a). Direct examination and a culture
test were positive for Candida albicans infection. However,
improvement of the lesion was slight after three weeks
of anti-fungal treatment (Fig. 4b). An adenocarcinoma was
diagnosed by histopathological examination of a biopsy spec-
imen.

In addition, a case of Candida infection with drug-induced
oral ulcer has been described elsewhere [17]. We believe
that these are secondary candidasis of the primary lesion
from the onset at first visit to our department. Therefore,
the etiology of COUC may be one of secondary candidiasis
of the primary mucosal lesion in the mouth. COUC might
suggest prolonged disease duration owing to secondary can-
didiasis induced by primary treatment with topical steroids.
It was unclear whether the primary lesion in COUC was
trauma, recurrent apthous stomatitis, or another entity.
However, it was suggested that Candida was involved as
an etiological agent in COUC at the time of the first
visit because the lesion resolved dramatically with only
anti-fungal treatment and it regained a natural course of
treatment only after control of the Candida infection was
achieved.

4. Conclusions

Generally, the diagnosis of oral candidiasis is based on clin-
ical features and symptoms in conjunction with a thorough

DL
Figure 4  Candida infection with malignancy. a: Erosive lesion

of the hard palate. b: Partial remission was seen after anti-
fungal treatment for 3 weeks.

medical history. Provisional diagnoses are often confirmed
through further histopathological and mycological examina-
tions. A number of methods for the detection of Candida
have been developed. Such methods include a swab, imprint
culture, collection of whole saliva, oral rinse sample, and
incisional biopsy [38]. Each sampling method has indi-
vidual advantages and disadvantages, and the choice of
technique is governed by the nature of the lesion to be
investigated [39]. In pseudomembranous candidiasis, the
presence of Candida hyphae can be confirmed with peri-
odic acid-Schiff (PAS) staining of a cytology smear of the
pseudomembrane, allowing a quick and accurate diagnosis.
However, in other oral candidal lesions, cytological smears
usually fail to show any hyphal elements [39,40]. We fully
agree with this idea, because our previously reported cases
highlighted the low detectable rate of Candida pseudo-
hyphae by direct examinations and culture tests [10,31].
Therefore, it is recommended that Candida involvement
be considered in diagnosis of a certain chronic oral ulcer,
that remains of unknown origin even if some examinations
have been performed (Fig. 5). In drug-induced oral ulcers,
histopathological examination usually reveals non-specific
ulcer formation with marked infiltration of inflammatory
cells [41]. Therefore, careful medical review of a patient’s
medications is very important in such cases. When drug-
induced oral ulcerations are suspected after careful clinical
observation and review of medications, the prescribing doc-
tor should be contacted to discuss the possibility of an
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Oral ulcer

Anti-traumatic treatment

7

Response Non-response

Blood chemistry
Histopathological
Cytological

e Mycological \

Positive
Negative

Traumatic ulcer

examinations

Neoplasm

Lichen planus
Virus infections
Pemphigus vulgaris
Tuberculosis

Recurrent aphthous stomatitis
Drug-induced ulcer
Candida-associated ulcer

Syphilis Others
Others
Figure 5 Diagnostic sequence of an oral ulcer.

alternative medication or a dose reduction [41]. When oral
ulcers show typical clinical findings, differential diagnosis
may be easy. However, the exact diagnosis is difficult in
most cases. Although the most important principle for deal-
ing with mucosal lesions in the mouth is constant observation
for malignancy, clinicians should also consider Candida asso-
ciation in chronic and static lesions, even among frequent
outpatients. Further COUC cases are required for further
investigation.
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