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A wide variety of benign lesions and diseases 
are detected on the oral mucosa. Oral mucosal 
lesions can also be associated with an underly-
ing systemic disease. The correct diagnosis of 
mucosal lesions, which may share similar clinical 
and demographic features, is a challenge for a 
dentist and general practitioner. Diagnostics of 
oral mucosal lesions is based on a thorough 
investigation of the patient and a careful anam-
nesis. In addition, diagnostic tests, including 
biopsies and microbiologic samples, are usually 
required for establishing a proper diagnosis. This 
is particularly important for early detection of 
premalignant lesions and oral cancer, because 
their prognosis is mainly dependent on the stage 
of the disease at the time of diagnosis.  Since 
bacteria, fungi, and viruses are causative agents 
in a number of mucosal lesions and diseases, 
microbiologic samples are needed, if any infec-
tious aetiology is suspected. Blood tests are of-
ten helpful for diagnosis of systemic diseases.

Regular examination of the 
oral mucosa is important
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Oral mucosa lines the oral cavity and protects the 
body from debris and infective agents. More than 
200 diseases can be found on the oral mucosa. Mu-
cosal lesions (abnormality of the mucosa) can be 

caused by a disease or local factors such as trauma or mechani-
cal irritation. Mucosal lesions may also develop as a lack of 
some nutrients. Many oral lesions are asymptomatic and some-
times also difficult to recognize. Identification of oral mucosal 
lesions is an essential part of oral health care. Patients with oral 
mucosal lesions can be diagnosed and treated in general den-
tal practice but they may also be referred to a specialist in oral 
medicine, pathology or surgery, dermatologist or internal med-
icine. Oral surgery and medicine units of regional/university 
hospitals diagnose and treat patients with oral mucosal disease.

Oral mucosa
Oral mucosa is divided into three subtypes: keratinized mas-
ticatory (gingiva and hard palate), non-keratinized lining 
(buccal mucosa, floor of the mouth, ventral surface of the 
tongue, intra-oral surfaces of lips, soft palate), and special-

ized mucosa in the area of taste buds on lin-
gual papillae  (dorsal surface of the tongue). 
It is composed of stratified squamous epithe-
lium and lamina propria, including connec-
tive tissue that contains blood vessels and 
lymph vessels, nerves, capillaries, and minor 
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salivary glands. Oral epithelium is demarcated from connec-
tive tissue by a thin sheet of highly specialized extracellular 
matrix called basement membrane. A high rate of cellular 
turnover is characteristic of the oral epithelium. Thus, the 
healing capacity of the oral mucosa is greater than that of the 
skin. The major secretion associated with the oral mucosa is 
saliva, produced by major and minor salivary glands. Varia-
tions of normal mucosal anatomy, including Fordyce´s gran-
ules, fissured tongue, geographic tongue, and leukoedema, 
are rather common. 

Resident microbiota of the oral cavity 
A wide variety of different bacteria (between 700 -1,000 bacte-
rial species and not-yet-cultivated phylotypes) have been found 
as colonizers of the human oral cavity (1,2). It has been esti-
mated that more than half of them still remain uncultivated. 
Most of the oral species/phylotypes have been detected in sub-
gingival biofilms (1), while fewer findings come from mucosal 
surfaces where biofilm formation, due to constant epithelial 
shedding, is less pronounced.

 After birth, bacteria steadily inhabit the oral mucosae, when 
primary colonizers are oral streptococci, Streptococcus mitis in 
particular, but also obligate anaerobes, representing the genera 
Veillonella, Prevotella, and Fusobacterium, appear before the 
eruption of the first tooth (3). The success of S. mitis in com-
prehensively colonizing oral mucosal surfaces, despite of the 
presence of secretory immunoglobulin A (IgA) in saliva, could 
be explained by its production of IgA1 protease. Once the colo-
nization has occurred, bacterial species tend to persist in the 
oral cavity. However, at clonal level, intensive strain turnover 
among resident species, such as S. mitis and Fusobacterium nu-
cleatum, is common (4,5). The versatility of the oral microbiota 
increases considerably during the early years of life (3) but the 
composition does not resemble that of adults until late adoles-
cence (6). Although enteric/environmental rods in the mouth 
are mainly associated with oral infections in immunocompro-
mised subjects, they are rather common in infants and children 
but with decreasing prevalence due to increasing age (3,6). 
Staphylococci as well are frequent findings in early months of 
life (3). As assessed with advanced molecular methods, the 
major genera present in saliva of children with a deciduous or 
mixed dentition and adolescents with a permanent dentition 
are Streptococcus, Veillonella, and Prevotella (6).

Although there is a “core oral microbiome” with hundreds 
of distinct species shared by healthy individuals (7), the bacte-
rial composition varies considerably between individuals (8), 
probably due to differences, for example, in diet and health 
behaviour (e.g., oral hygiene, smoking). While many bacte-
rial genera are common to all sites of the mouth (8), different 
anatomical sites harbour a unique microbiota at a species level 
(1,9,10).  Some species, however, including S. mitis, Granulica-
tella adiacens, and Gemella haemolysans, colonize more or less 
all oral surfaces (9). It has been estimated that one individual 

usually harbours 30-70 species in the mouth and on each mu-
cosal (cheek, dorsum of the tongue, lateral tongue, vestibule, 
hard palate, soft palate, labial gingiva) and tooth (supragingi-
val, subgingival) surface 20-30 species (9). In general, there is 
homeostasis within these oral bacterial communities, i.e., their 
compositions stay relatively stable over time (11).

Due to aging, factors with potential impact on the oral mi-
crobiota include various long-term medications with salivary 
flow reduction, impairment of cognitive and/or motor skills to 
maintain good oral hygiene, and wearing dentures due to tooth 
loss (11). Despite of this kind of factor, Streptococcus, Veillonella, 
and Fusobacterium, notably same genera as found in children, 
dominate in the oral cavity in elderly (12).  In subjects aged 
between 73-93 years and having a relatively good oral health 
status proved, especially on the dorsum of the tongue, to have a 
rich microbiota, distinct from other oral sites, while recoveries 
from cheek and hard palate surfaces had closely related bac-
terial profiles and highest diversities (12). Also Pseudomonas 
was among the recoveries from buccal fold and the hard pal-
ate. The altered immune response due to aging may result in 
a higher bacterial diversity compared to younger adults (11). 
In edentulous subjects with complete dentures, three types of 
bacterial clusters may be recovered from oral surfaces: bacteria 
from the dorsal and lateral tongue as well as saliva formed one 
cluster and those from other mucosal surfaces another cluster, 
while bacteria from hard, inert denture surfaces formed the 
third cluster (13). The highest DNA probe counts were detected 
on the dorsum of the tongue and attached gingiva, followed by 
the exterior, polished denture surface.  The lowest counts were 
on the hard palate.

Candida and other fungal species are frequent colonizers of 
the healthy oral cavity, where they interact with the bacterial 
microbiota (14). A considerable proportion of healthy individu-
als were found to be colonized with fungal species, such as Can-
dida (75%), Clodosporium (65%), Aureobasidium (50%), and 
Saccharomycetales (50%), and up to 100 different fungi was 
recovered from 20 individuals with a healthy mouth (15). The 
interplay between oral bacteria and fungi may be beneficial in 
maintaining the health in the oral ecosystem (14). 

Not only bacteria and fungi, but also Archaea, protozoa 
and viruses are detected in the human mouth (2). All oral mi-
crobes may be seen as members of the resident oral microbiota 
in healthy carriers. In cases of ecologic disturbance, however, 
they can behave as opportunistic pathogens.

Mucosal lesions
The prevalence of oral mucosal lesions varies between 6-62% 
(Table 1). The detection rates vary due to differences in the 
methodology of recording mucosal lesions; for instance, some 
studies have included variations of normal anatomy in mucosal 
pathology. The majority of lesions are non-neoplastic and re-
lated to local irritation or trauma, such as habitual biting or 
denture rubbing. The most common mucosal anatomic varia-
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tions/lesions detected are Fordyce´s granules, fissured tongue 
(Fig.1), geographic tongue, ulcers, pigmented lesions, and fo-
cal (frictional) hyperkeratosis (Table 1). A higher prevalence of 
oral mucosal lesions occurs among elderly populations (21,24). 
Elderly have often a denture-related mucosal lesion, like angu-
lar cheilitis, traumatic ulcers, or denture stomatitis (24,26). A 
higher percentage of smokers have oral lesions compared to 
non-smokers (20,25). For example, the smoker´s palate is a 
common tobacco-related lesion that presents white keratiniza-
tion of palatal mucosa with red dots, representing an inflamed 
salivary duct orifice.
   Soft tissue enlargements of oral mucosa comprise a diverse 
number of entities, ranging from reactive lesions to malignant 

tumours. In case of swellings, tissue biopsy is needed to result 
in a deductive diagnosis. The most common soft tissue lesions 
are reactive mucosal hyperplasia, mucoceles, and pyogenic 
granulomas (Fig.2) (17, 21, 27). 
    Benign vascular lesions, both malformative, reactive, and ne-
oplastic, are also common in oral soft tissues. Pigment lesions 
are usually amalgam pigmentations but also due to a melanotic 
macule, melanocytic nevus or the use of certain medication or 
oral hygiene products. Multiple melanotic macules can be as-
sociated with systemic conditions like Addison´s disease or 
Peutz-Jegher´s syndrome. In case of mucosal pigment lesions, 
the possibility of oral melanoma has to be taken into account, 
even though it is very uncommon.
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Cited studies

Age group (years) Study group (n) Prevalence (%) Most common lesions Study

5-95 765 42 Excessive melanin pigmentation,  
fissured tongue, denture stomatitis

Mumcu et al. 2005 (16)

-15 18659 Leukoedema, geographic tongue, 
lichen planus 

Axéll 1976 (17)

17-85 5000 16 Aphthous ulcers, coated tongue, sec-
ondary herpes   

Cebeci et al. 2009 (18)

17-29
30-39 
40-49
50-59
60-69
-70

all 17235 19
23
29
36
39
43

In the whole study group: denture-re-
lated lesions, tobacco-related lesions, 
amalgam tattoos, cheek/lip bites, fric-
tional keratosis 

Shulman et al. 2004 
(19)

-20
21-40
-41

106
207
217

26
71
62

In the whole study group: white, red, 
pigmented lesions

Ali et al. 2013 (20)

20-29
70-81

all 6267 6
20

In the whole study group: exophytic 
neoplasia, leukoplakia simplexs

Splieth et al. 2007 (21)

25-75 1609 62 Fordyce´s condition, fissured tongue, 
varices

Kovac-Kovacic and 
Skaleric 2000  (22)

-19
20-29
30-39
40-49
50-59
60-

66
165
123
97
73
74

26
35
54
55
64
74

In the whole study group: Fordyce´s 
granules, fissured tongue, leu-
koedema

Jahanbani et al. 2009
(23)

35-44

65-74

655

1367

66

66

History of labial herpes and aphthous 
ulcers, Fordyce´s granules

Fordyce´s granules, history of labial 
herpes, plicated tongue, denture sto-
matitis

Reichart 2000 (24)

-40

40-60

60-

1004

1939

1155

15

25

35

Recurrent aphthous ulcerations

Frictional lesion

Denture stomatitis

Pentenero et al. 2008 
(25)

Table 1. Studies on the prevalence of oral mucosal lesions. 
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Oral ulcers 
Different types of ulcers are common on oral mucosae. Oral ul-
cers and erosions are associated with a wide variety of factors, 
ranging from vitamin deficiency to significant pathology (Figs. 
3, 4 and 5). An important feature is whether there is one ulcer 
or multiple ulcers. A malignant tumour usually appears as a sin-
gle lesion and that is why a single ulcer with no signs of obvious 
healing within 3 weeks must be excised for a histological exami-
nation. In general, a granular ulcer with fissuring or raised exo-
phytic borders may indicate malignancy, but the clinical picture 
of oral cancer can also be very variable (Fig. 3A). A single ulcer 
is commonly caused by trauma or aphthae, usually in persons 
who are otherwise well. Traumatic ulcers are often related to 
sharp teeth or restorations and in denture-wearers to resorbed 
residual alveolar ridge and lack of denture stability. Several 

Clinicians should be aware 
of the importance of a regu-
lar examination of the oral 
mucosa due to the common 
presence of various mucosal 
lesions and, sometimes, 
systemic conditions behind 
oral lesions. As several oral 
mucosal diseases share 
similar clinical and demo-

graphic features, diagnos-
tic tests, including tissue 
biopsies, blood tests, and 
microbiologic samples, are 
often required for a correct 
diagnosis. Early detection 
can significantly improve the 
prognosis of oral potentially 
malignant disorders and 
malignancies.

CLINICAL RELEVANCE 

Fig. 1. Fissured tongue

Fissured tongue

Fig. 2. Pyogenic granuloma

Pyogenic granuloma

Fig. 3. Clinical picture of an oral mucosal lesion does not always tell the true nature of the lesion.

A. A 49-year-old woman had persistent small ulcerative lesion on the border of the tongue. 

B. Histologically, the lesion turned out to be squamous cell carcinoma. 

Squamous cell carcinoma

A B
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systemic diseases may cause persistent single or multiple oral 
ulcers, and they are discussed further (Table 2, Fig. 6). 

The aetiology of aphthous ulcers (recurrent aphthous sto-
matitis) is still not known, but many local, systemic, immu-
nologic, genetic, allergic, nutritional, microbiological factors, 
and drugs (e.g. antioxidants, non-steroidal anti-inflammatory 
drugs, beta blockers and immunosuppressive drugs) have 
been proposed as causative factors (28). Minor aphthous ul-
cers are round or ovoid, 2-4 mm in diameter, usually locating 
on the non-keratinized mobile mucosa. Herpetiform ulcera-
tions are multiple small discrete ulcers that can involve any 
oral site. Major aphthous ulcers reach a large size, about 1 cm 
in diameter, and they locate at any area of the oral mucosa. 
They heal slowly, over 10 to 40 days.

Erythema multiforme causes multiple ulcers and/or skin 
lesions triggered by virus infection, drugs or hypersensitivity 
reaction to infectious agents or are idiopathic (29). Infectious 
ulcers are single or multiple, and their clinical presentation is 
variable (see section “Specific microbes in disease-associated 
conditions”). Mucosal ulcers may also be involved in cyclic 
neutropenia, which is a rare blood dyscrasia manifesting as 
cyclic depletions of neutrophils from the blood and marrow.

Fig. 4. A 72-year-old man with diabetes and rheumatoid 
arthritis had a pseudomembranous ulcerative lesion on 
the bottom of the tongue. Tissue biopsy revealed HSV-1 
infection combined with secondary Candida infection (the 
lesion healed totally after topical medication).

HSV-1 infection

Disease entity, diagnosis and oral mucosal lesions

Disease entity Disease entity Oral mucosal lesion

Skin diseases Lichen planus
Erythema multiforme
Pemphigoid

Pemphigus
Epidermolysis bullosa
Dermatitis herpetiformis

White striae, papules, plaque, red atrophic areas, ulcers, bullae
Widespread blisters and ulceration, lip swelling and crusting
Bullae or vesicles, erosions and ulcers after the blisters burst, 
desquamative gingivitis
Vesiculobullous, erosions
Blistering after trauma
Vesicles, desquamative gingivitis

Diseases of the  
gastrointestinal tract

Celiac disease
Crohn´s disease
Ulcerative colitis
Reflux
Anorexia, bulimia and other 
eating disorders

Ulcers
Ulcers, cobblestone lesions, reddish raised gingival lesions, lip swelling
Ulcers
Ulcers

Dryness

Blood diseases Anaemia 
Thrombocytopenia
Neutropenia
Leukaemia

Atrophy, atrophic glossitis, angular cheilitis
Ulcers
Ulcers
Petechial haemorrhages, gingival bleeding

Autoimmune conditions Sjögren syndrome
Systemic lupus erythematosus
Discoid lupus erythematosus
Scleroderma
Sarcoidosis

Dryness, red and wrinkled mucosa, atrophy of tongue papillae
Ulcers, erythema, hyperkeratosis
Reddish, ulcerated areas surrounded by white radiating striae
Constriction of the mouth, xerostomia, smooth appearance of the tongue
Ulcers, nodules –sometimes granularity, hyperkeratotic

Vasculitis Granulomatosis with polyan-
giitis

Granular, reddish gingival hyperplasia

Endocrine disorders Diabetes mellitus
Addison´s disease   

Dry, atrophy of the tongue dorsum, erythematous gingiva
Patchy brown macular pigmentation

Table 2. Oral mucosal lesions related to systemic diseases. 
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Lichen planus and lichenoid lesions 
Around 0.5-4% of adults suffer from oral lichen planus, which 
makes it the most common non-infectious chronic disease of 
the oral mucosa (30). Lichen patients are typically 30-60 years 
old, whereas it is very rare in children and young people. De-
spite extensive studies, the pathogenesis of lichen planus is not 
known. It has been thought to be a T cell-mediated cytotoxic 
immunoreaction triggered by intrinsic or extrinsic factor (31). 
Lichen planus has several clinical variations (32). The reticular 
form of lichen planus with white striae surrounded by eryth-
roplakia is most common. Erythematous and erosive forms are 
also rather common and they often cause pain and soreness 
(Fig.5). Lichen lesions locate typically on buccal mucosa, gin-
giva and tongue, and different forms of lichen can be present at 
the same time. Around 15% of lichen patients have cutaneous 
lesions, which typically present as small, flat-topped papules on 
the flexor surfaces. Lichen planus has a small potential to de-
velop into malignancy (30,33).
    Lichenoid mucositis is a common reaction on oral mucosae 
encountered in clinical practice (32). Thr most common cause 
of lichenoid lesions is dental filling material, but they may also 
be caused by contact allergy, or the use of some drugs, such as 
ACE-inhibitors or non-steroidal anti-inflammatory drugs. They 
can also develop as a result of graft-versus-host-disease or hepa-
titis C virus infection. Lichenoid lesions cannot be distinguished 
from lichen planus. Clinically, lichenoid lesions are typically 
unilateral and asymmetric and they are located in contact to a 
dental filling or restoration. Lichenoid lesions have been sug-
gested to have malignant potential (30). 

Oral mucosal lesions associated with systemic diseases 
Oral mucosal manifestations may accompany systemic diseases or 
conditions. These include haematological diseases, autoimmune 
conditions, skin diseases, diseases of the gastrointestinal tract, 
endocrine disorders, and metabolic disorders (34). Oral mucosal 
findings related to systemic diseases are presented in Table 2. 
   Nutritional deficiencies can affect the mucous membranes. 
Iron deficiency is one of the most common causes of anaemia. 
Oral mucosal changes related to iron deficiency anaemia in-
clude angular cheilitis, atrophic glossitis and generalized atro-
phy of oral mucosa. Low levels of folate, zinc, and vitamins B1, 
B2, B6 and B12 have been associated with recurrent   aphthous 
ulcers (28). Patients with eating disorders like anorexia and 
bulimia are particularly prone to nutritional deficiencies (35). 
    Oral mucosal lesions of skin diseases may clinically resemble 
lichen or lichenoid lesions. Systemic lupus erythematosus is a 
chronic autoimmune multisystem disease that shows a clear 
female predominance. Oral mucosal lesions include ulceration 
(Fig.6), mucosal erythema, and hyperkeratosis (36). Patients 
with discoid lupus erythematosus, a chronic skin disease, dis-
play well-demarcated skin lesions typically on sun-exposed are-
as. Mucosal changes are characterized by ulcerated, erythema-
tous lesions surrounded by fine white radiating striae. Mucous 

Fig. 5. Ulcerative lichen lesion on the buccal mucosa of a 
63-year-old woman.

Ulcerative lichen lesion

Fig. 7. Cobblestone lesion on the buccal mucosa of a 
42-year-old man with Crohn´s disease. Histologically, gra-
nulomatous inflammation was detected. 

Granulomatous inflammation

Fig. 6. A 30-year-old male with systemic lupus erythema-
tosus presented a palatal ulcer typical for lupus. An inci-
sional biopsy was performed to confirm the benign nature 
of the lesion.

Lupus erythematosus

Diagnostics of oral mucosae  |  VIDENSKAB & KLINIK
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membrane pemphigoid is a rare chronic vesiculobullous disease 
that affects predominantly oral and ocular mucous membranes. 
Attached gingiva can be the exclusive site of the disease. Pem-
phigus vulgaris is a rare mucocutaneous disease characterized by 
persistent and progressive skin and mucosal ulcers and vesicles.
    The most common mucosal findings related to celiac disease are 
mucosal ulcers (28). Around 0.5-32% of patients with Crohn´s 
disease get oral manifestations during the disease process (37). 
Oral symptoms of Crohn´s disease are similar to those with oro-
facial granulomatosis, including lip swelling, cobblestone lesions 
(Fig.7), mucosal ulcers with indurated borders, and gingival 
swelling and erythema. Orofacial granulomatous lesion is often 
caused by local factors, such as foreign material or inflammation. 
In addition to Crohn´s disease, a few other systemic diseases like 
sarcoidosis, tuberculosis, and chronic granulomatous disease can 
cause granulomatous inflammation in the oral region. Granulo-
matosis with polyangiitis (formerly Wegener´s granulomatosis) 
is a rare, serious, systemic inflammatory condition of unknown 
aetiology, which may show first signs in the oral cavity. Typical 
findings are red, hyperplastic, granular lesions of the attached 
gingiva.

Oral precancer and cancer lesions 
Oropharyngeal cancer is the sixth most common cancer in the 
world (38). Most mucosal malignancies in the oral cavity are due 
to squamous cell carcinoma. Malignant salivary gland tumours, 
lymphomas, sarcomas, melanomas, and other malignant tu-
mours form only a minority of oral mucosal malignancies. Sur-
vival rates of oral cancer patients have improved only modestly 
despite of increased knowledge of precancerous lesions and de-
velopment of diagnostic methods, and remain at approximately 
55-60% (38). 
    Oral squamous cell carcinoma (OSCC) is frequently preceded 
by oral potentially malignant disorders (39,40). These are leu-
koplakia (white lesion), proliferative verrucous leukoplakia, 
erythroplakia (red lesion, Fig.8), lichen planus, and lichenoid 
lesion. The estimated prevalence of leukoplakia is 2-3% globally 
(41). Erythroplakia is relatively uncommon and often appears as 
mixed red-and-white lesions. Proliferative verrucous leukopla-
kia is an uncommon form of progressive multifocal leukoplakia. 
Snuff-induced mucosal lesions also have malignant potential 
(42). Typically, the lesion is asymptomatic, white, wrinkled and 
present on vestibular mucosae. The nature of snuff-induced mu-
cosal lesions depends on the composition of the snuff used and 
the duration and frequency of snuff use.
    Signs and symptoms of advanced cancer lesions are generally 
ominous. Such cancers are often large, exophytic or deeply ulcer-
ated and they bleed easily. For a clinician, more challenging are 
early cancers that present a harmless clinical picture and do not 
elicit any detectable symptoms. It is noteworthy that patients can 
initially complain of discomfort or pain during mastication, and 
problems with swallowing and swelling in the neck area caused 
by lymph node metastasis.

Specific microbes in disease-associated conditions
Bacteria
Bacteria associated with major oral polymicrobial infections, 
caries and periodontitis, belong to the host’s resident micro-
biota; however, only a minor part is considered to cause harm 
to their host. The role of oral bacteria in the aetiology of oral 
mucosal lesions is poorly known. It has been shown that good 
oral hygiene improves the symptoms of lichen planus lesions 
located at gingival sites, suggesting a role of dental plaque in 
this condition (43). Also in the case of oral lichenoid reactions, 
dental plaque merely than dental material may be the initiat-
ing factor (44). A report of bacterial involvement in asympto-
matic oral lichen planus revealed differences in certain bacte-
rial counts between affected and non-affected sites of the same 
patient as well as between patients and their controls (45). 
Higher counts of staphylococci, and Streptococcus agalactiae in 
particular, were recovered from lichen lesions. It has been sug-
gested that the microbiota of recurrent aphthous ulcers differs 
markedly from that in healthy individuals; especially, the genus 
Prevotella was found to be dominant in apthous lesions (46). In 
oral ulcers, bite marks, and on the tongue dorsum, high levels 
of anaerobes, e.g., Prevotella species and F. nucleatum, are fre-
quently found (47). 
    In the case of an “ecological catastrophe” in the host environ-
ment, the microbiota can shift out of balance (11). Use of an-
tibiotics and impairment of the host immune response, due to 
systemic diseases and medications, are among factors leading 
to dysbiosis. Necrotizing ulcerative gingivitis, affecting mainly 
young adults with an impaired immunologic status, is an acute 
infection with rapidly developing, painful ulcerations on inter-
dental papillae with concomitant massive haemorrhage. Typi-
cally, elevated levels of pigmented Prevotella species, fusiforms, 
Selenomonas species, and spirochetes have been connected to 
this destructive condition on gingival mucosae (48). In immu-
nocompromised patients and elderly, colonizing non-oral bac-
teria, such as aerobic gram-negative bacilli or staphylococci, 
cause infections on the oral mucosa (49). Potential factors ex-
posing to mucosal infections are presented in Table 3.

Fig. 8. Erythroleukoplakia on the lip mucosa. Histologi-
cally, dysplasia was present. 

Erythroleukoplakia
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Microbial groups involved

Systemic factors Disease1) Bacteria2) Fungi Viruses3)

Aging and confounding factors
Angular cheilitis Aerobic GNB Candida

Zoster VZV

Hormonal changes 
(e.g. puberty, pregnancy, menopause)

Pubertal gingivitis Capnocytophaga, 
Prevotella

Pregnancy gingivitis, 
pyogenic granuloma

Prevotella

Burning mouth syndrome Aerobic GNB Candida

Recurrent ulcers HSV-1 and -2

Diabetes Candida

Malnutrition

NUG Fusobacterium,  
Prevotella, 
Selenomonas,
Spirochetes

Antimicrobial medication Mucositis Aerobic GNB Candida

Immunosuppression  
(e.g. immature immunity in infancy, im-
paired systemic defence mechanisms, 
immunosuppressive medication)

Mucositis Aerobic GNB,  
Enterococci,
Staphylococci

Candida HSV-1 and -2

NUG Fusobacterium,
Prevotella,
Selenomonas,
Spirochetes

Opportunistic infections Candida,
other fungi

HSV-1 and 
-2, VZV, EBV, 
CMV, KSHV

Local factors

Poor oral hygiene

Ulcerations,  
gingivitis, 
NUG

Fusobacterium,   
Prevotella,  
Selenomonas,
Spirochetes

Smoking Oral cancer Candida HPV

Alcohol use

Oral cancer Streptococcus  
anginosus

Candida

Oral cancer or neoplasia Candida

Corticosteroid use Mucositis Candida

Xerostomia / hyposalivation
Aerobic GNB,
Enterococci,  
Staphylococci

Candida

Denture-wearing Denture stomatitis Staphylococci Candida

1) NUG = necrotizing ulcerative gingivitis
2) GNB = gram-negative bacilli
3) HSV = herpes simplex virus, VZV = varicella-zoster virus, EBV = Epstein-Barr virus, CMV = cytomegalovirus, KSHV = Kaposi´s 
sarcoma-associated herpesvirus, HPV = human papillomavirus

Table 3. Studies on the prevalence of oral mucosal lesions. 

Microbial shifts in the oral cavity
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Staphylococci are typical residents of the human skin microbiota. 
In the oral cavity, Staphylococcus aureus has attracted attention 
as an opportunistic pathogen (49,50). In these cases, S. aureus 
appears in high numbers, causing symptoms to the patient. 
Clinical situations with the common involvement of S. aureus 
in oral mucosal lesions include angular cheilitis, in particular, 
and erythematous lesions with discomfort and burning sensa-
tions (47,49,51). Subjects with removable dentures may suffer 
from denture stomatitis with S. aureus, sometimes together with 
Candida. According to a 3-year retrospective study (51), a fifth 
of the clinical oral specimens (n = 5,005) sent to a diagnostic 
oral microbiology laboratory proved to be positive for S. aureus. 
Noteworthy is that methicillin-resistant S. aureus was isolated 
from 6% of the 615 patients. These multi-resistant isolates were 
often isolated from tongue specimens and were especially con-
nected to erythema, swelling, pain or burning sensations (50). It 
has been suggested that methicillin-resistant S. aureus may pref-
erentially colonize in biofilms formed on acrylic denture surfaces 
(51, 52). This colonization can lead to relapses after attempts to 
eradicate the microorganism from the oral cavity, if the eradica-
tion procedures do not include effective methods to disinfect the 
denture(s) (52,53).  A few staphylococcal mucositis cases, affect-
ing the majority of oral mucosal surfaces, have been described in 
patients with orofacial granulomatosis and in patients with oral 
manifestations of Crohn’s disease (54). 
    Aerobic gram-negative bacilli, including the so-called coliforms 
(lactose-positive enteric rods, such as Escherichia coli and Kleb-
siella species) and Pseudomonas species, are often isolated from 
opportunistic oral infections. In immunocompromised patients, 
they colonize mucosal lesions of the oral cavity, often together 
with Candida (47,49). Among enterococci, Enterococcus faecalis 
has been linked to opportunistic infections of the oral mucosae, 
especially in subjects with xerostomia or hyposalivation (49). In 
patients with complains of discomfort on oral mucosal surfaces, 
aerobic enteric rods, Pseudomonas species, and enterococci are 
common findings, often in combinations (47). These non-oral 
bacteria are also frequent recoveries from oral mucosae after 
administration of cytotoxic drugs in adult cancer patients (55). 
Since chemotherapy-related mucositis causes damage to the oral 
mucosa, it is possible that microbes residing on mucosal surfaces 
contribute to this condition in a way or another. To date, there are 
only limited data on potential changes occurring in the oral mi-
crobiota. Recently, a prospective longitudinal cohort study, using  
pyrosequencing of the 16S rRNA gene 454, followed the dynam-
ics of bacterial communities prior to and during chemotherapy 
and when mucositis appeared in paediatric patients with newly 
diagnosed malignancies (56). At the time of diagnosis, patients 
who developed mucositis during chemotherapy had a higher mi-
crobial diversity and had higher levels of bacteria, representing 
the genus Capnocytophaga and the phyla Fusobacteria and Spi-
rochetes, than those who did not develop mucositis. All patients 
had changes in the composition of the microbiota on oral mu-
cosae during the chemotherapy. Within oral mucosal lesions, the 

genera Lactobacillus, Mycoplasma, and Peptostreptococcus were 
found in an increased abundance (56). Oral mucositis offers an 
entry for microorganisms to be translocated to other body sites as 
well as to the circulation, being an important risk for bacteremia.
    Intensive research, using conventional culture and molecular 
techniques, has thrown light on the involvement of oral species 
in OSCC. Compared to biofilms on healthy oral mucosae, carci-
noma surfaces seem to harbour higher levels of many anaerobic 
species, such as Fusobacterium, Porphyromonas, Prevotella, 
and Veillonella (57). Also microaerophilic Streptococcus an-
ginosus has been suggested as an important finding in OSCC 
tissues but hardly in other oral cancer types (58). In these cas-
es, dental plaque was considered of being the main source of 
S. anginosus. In a recent study of Pushalkar et al. (59), tissue 
samples were taken from tumour and healthy sites of 10 sub-
jects with OSCC, targeting differences in bacterial profiles and 
their potential involvement in tumour pathogenesis. Using an 
advanced molecular method, a shift in bacterial colonization 
was demonstrated; many streptococcal species (S. salivarius, S. 
gordonii, S. parasanguinis), Gemella species (G. haemolysans, 
G. morbillorum, G. sanguinis), Johnsonella ignava, and Peptos-
treptococcus stomatis, and some uncultivated oral taxa proved 
to be highly associated with tumour sites but Granulicatella adi-
acens with non-tumour sites (59). Although these species are 
residents of the mouth, they can behave as pathogens when the 
homeostasis within the microbiota is disturbed and moves to a 
dysbiotic state. Bacterial shifts are reflected by their significant-
ly increased salivary levels in OSCC patients and, if so, could be 
used as diagnostic indicators measured from saliva (60).
    Some non-oral infections caused by bacteria, such as tubercu-
losis, gonorrhoea, and syphilis can have manifestations on oral 
mucosae, which needs to be kept in mind in differential diagnos-
tics (49). The presence of their infectious agents, Mycobacterium 
tuberculosis, Neisseria gonorrhoeae, and Treponema pallidum, 
respectively, in oral lesions and saliva can be contagious. There 
has been a reappraisal of these infectious diseases in Western 
countries. For instance, the incidence of syphilis has considerably 
increased during the past 10 years in Germany and Switzerland, 
and the initial suspicion of the reported cases often came from 
the dentist on the basis of its oral manifestations (61).

Fungi
Oral fungal infections are predominantly caused by Candida 
species (62). C. albicans is the most common, but several other 
species, including C. glabrata, C. krusei, C. tropicalis, and C. 
parapsilosis are also frequently isolated (63). In addition to 
growing on mucosal surfaces, Candida is effectively forming 
biofilms on teeth and artificial materials, such as dentures. De-
fects of local or systemic immune defences result in Candida 
infection (Table 3). Predisposing factors for fungal infection 
include the use of antibiotics or inhaled corticosteroids, which 
may disturb the homeostasis of the bacterial microbiota of the 
mouth. Also systemic immunosuppressive diseases, such as 
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advanced HIV infection, can enable opportunistic infections 
on oral mucosae. In severely immunocompromised patients, 
certain saprophytic fungi, including Aspergillus and Mucor spe-
cies, may also cause infections of the oral mucosa and invade 
the neighbouring tissues (62).
    Oral burning, pain, and taste alterations are typical symptoms 
of Candida infection. Clinically, an acute candidiasis can be sus-
pected, if erythematous mucosa or mucosal pseudomembrane 
(thrush) covering erythematous mucosa is observed (62). On 
the tongue, the infection can cause papilla atrophy. Chronic 
forms of Candida infection may appear as leukoplakic or hy-
perplastic candidiasis typically manifesting as leukoplakia- or 
fibroma-like mucosal thickening. A rare manifestation of oral 
yeast infection is chronic mucocutaneous candidiasis. Chronic 
Candida infections have been associated with malignant trans-
formation, which may be at least partly attributed to produc-
tion of carcinogenic acetaldehyde by yeasts (62,63). Further-
more, in infections, such as angular cheilitis, median rhomboid 
glossitis, and denture stomatitis, Candida often plays a role to-
gether with bacteria, especially staphylococci (47,49,50). Line-
ar gingival erythema, predominantly diagnosed in HIV-infected 
individuals, is also associated with Candida (62). 

Viruses
Viral infections can manifest in the oral cavity either as blisters 
or ulcers, hyperkeratosis or vascular lesions. 

Herpes simplex virus type 1 (HSV-1) is typically contracted 
in close contact to infectious secretions or lesions.  In the oral 
region, primary HSV-1 infection (infection following the first 
contact with HSV-1) is usually subclinical or so mild that it 
remains unrecognized. In only 1-10% of individuals, infection 
manifests as painful gingivostomatitis with small ulcers and 
blisters distributed throughout the oropharynx, accompanied 
by fever and cervical lymphadenopathy (64). In recent years, 
HSV-1 transmission has become less frequent during childhood 
(65). Instead, the first contact with HSV-1 occurs later in life 
and, therefore, primary infections are increasingly diagnosed 
in teenagers and adults. 

During primary infection, virus is transported to the sensory 
ganglion corresponding to the site of infection, and a latent in-
fection is established. Following HSV reactivation from latency, 
asymptomatic shedding into saliva or recurrent infection en-
sues. Recurrent infection is more limited and manifests as labial 
herpes or localized infection of the mucosa or the skin. Immu-
nosuppression, stress, exposure to sunlight, tissue trauma, and 
hormonal changes are known triggers for HSV-1 reactivation. 
Also HSV type 2 (HSV-2) can infrequently be identified in the 
oral cavity (66). HSV-1 and HSV-2 are both well-established 
triggers for erythema multiforme (67). 

Another herpes virus, varicella-zoster virus (VZV), can 
cause blisters or ulcers on the oral mucosa during primary VZV 
infection or varicella. Zoster is the manifestation of VZV infec-
tion following the reactivation of the virus from the sensory 

ganglion (68). The likelihood for zoster increases with age. It 
can be preceded by intense pain resembling toothache in the 
area of developing zoster infection. Zoster rash is classically 
limited to the body midline in the area of 1-3 nerve branches at 
a time. In some patients, post-herpetic neuralgia develops and 
may persist for weeks or months requiring treatment with neu-
ropathic pain medication.

Oral reactivation of both HSV and VZV typically manifests 
on the attached mucosa, which helps to distinguish these in-
fections, for example, from aphthae. Differentiating these 
two viruses reliably from each other requires diagnostic tests. 
Differential diagnosis of HSV and VZV stomatitis includes en-
terovirus infections affecting the oral region, namely hand-
foot and mouth disease and herpangina (66). In herpangina, 
blisters and ulcers are limited to the soft palate and the tonsils, 
whereas in hand-foot and mouth disease these can be distrib-
uted throughout the oropharyngeal mucosa, and papules and 
blisters erupt also on the skin, particularly on the hands and 
feet. Other symptoms are fever, malaise, and diarrhoea. Non-in-
fectious differential diagnosis of oral blisters and ulcers include 
aphthae, erythema multiforme, neutropenic ulcers, bullous li-
chen planus, bullous pemphigoid, and pemphigus. 

More than 150 genotypes of human papillomaviruses (HPV) 
have been identified. They are divided in high- and low-risk 
types depending on their risk for causing carcinoma. HPV geno-
types also differentially infect keratinocytes of either mucosa, 
skin or both mucosa and skin. In the oral cavity, HPV has been 
detected in approximately 1-20% of asymptomatic patients de-
pending on the detection method (69,70). HPV infection can be 
asymptomatic or manifest as benign warts or condylomas. HPV 
infection should be suspected if papillomatous epithelial over-
growth is observed. HPV genotypes 13 and 32 cause specific 
smooth-surfaced mucosa-coloured papulonodular or blebbed-
surfaced whitish papillomatous lesions, called focal epithelial 
hyperplasia in genetically predisposed subjects (71). 

HPV causes approximately 20% of oral carcinomas and 60-
80% of oropharyngeal carcinomas (72). The risk of HPV-associ-
ated oral cancer is most frequently related to the genotypes 16 
and 18, but also other genotypes, including low-risk genotypes 
HPV 6 and 11, have been detected in oral cancer (70). HPV-as-
sociated head and neck cancer patients typically do not possess 
the classical risk factors for oral cancer (long terme smoking 
and alcohol abuse) and they are younger (74). Their prognosis 
is better compared to HPV-negative cancer patients. HPV has 
also been detected in potentially malignant disorders, such as 
leukoplakia and oral lichen planus (33). 

All above-discussed viral infections are common in immuno-
competent individuals, but become increasingly frequent and 
are atypically severe in immunocompromised patients (Table 3), 
such as patients with advanced HIV infection (75), transplant pa-
tients or patients with hematologic malignancies (Slots-09). Also 
asymptomatic shedding of herpes viruses into saliva is increased 
in these patients. 
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Certain oral manifestations of viral infections are practi-
cally only observed in immunocompromised individuals (66). 
These include oral hairy leukoplakia, Kaposi´s sarcoma, and 
cytomegalovirus (CMV)-induced oral ulcers. Hairy leukopla-
kia is a manifestation of Epstein-Barr virus (EBV) reactivation 
when bilateral, white, vertically corrugated leukoplakia in the 
posterior part of the tongue is a characteristic finding. This 
condition is usually asymptomatic and does not need to be 
treated. However, hairy leukoplakia can be secondarily infect-
ed with Candida. EBV is an oncogenic virus and is known to 
associate with certain subtypes of lymphoma and nasopharyn-
geal carcinoma (66). Kaposi´s sarcoma is a lymphoid vascular 
neoplasia caused by human herpesvirus 8 or Kaposi´s sarco-
ma-associated herpesvirus. In the oral cavity, it manifests as 
purple tumour- or vascular-like lesions. Diagnosis of oral hairy 
leukoplakia, Kaposi´s sarcoma or CMV-associated ulcer in a 
previously healthy patient always necessitates investigations 
regarding the underlying cause of immunosuppression.

Diagnostics of oral mucosal lesions 
Clinical examination
A systematic and thorough investigation of oral mucosae is es-
sential in the beginning of every dental treatment period (76). 
The tongue has to be drawn out to be able to see its posterior 
lateral borders and lingual tonsils. Clinical photographs of 
oral mucosal lesions facilitate the consultation of lesions with 
a specialist. In addition, extraoral areas must be examined. 
Deviations in the face and head area, enlarged lymph nodes 
and salivary glands, and lip and facial skin lesions must be 
noticed. Poorly fitting dentures or problems with eating and 
swallowing may be the first signs of oral malignancy. 

Non-invasive diagnostic methods based on polarimetry 
techniques have been developed (77). These methods provide 
useful tools, for instance, for the detection of small mucosal 
lesions and to define surgical margins. Adequate investigation 
of a patient with oral mucosal lesions can also require blood 
and skin testing. Referral to a dermatologist or specialist in 
internal medicine may be indicated.  

Biopsies for histology 
Many mucosal lesions can be diagnosed by a general dentist. 
When complicated or serious diagnosis is suspected, the di-
agnosis is doubtful or if the patient has severe medical prob-
lems, a referral to a specialist is indicated. Table 4 presents 
indications for oral biopsy. Oral mucosal lesions that do not 
disappear within 2-3 weeks must be biopsied. In case of wide 
lesions, more than one biopsy is needed to have an adequate 
picture of the mucosal disease condition. In general, sites with 
induration, redness or ulcerations are usual indications for bi-
opsy. In addition, large (≥ 2 cm in diameter) and multifocal le-
sions should be carefully investigated to rule out malignancy. 
Of ulcers, periulcerative mucosa must be included in the biop-
sy specimen. Lesions smaller than 1 cm in diameter should be 
excised (removed completely) for biopsy. The decision to use a 

punch device or scalpel is based on the anatomical site and the 
clinician´s preference. Routine histologic samples are fixed in 
formalin. A fine needle biopsy for oral mucosal lesions is not 
common but may be useful, for instance, in the diagnostics of 
salivary gland tumours.  

The clinical diagnosis of lichen planus should be confirmed 
by tissue biopsy, especially, if reddish or erosive areas are 
present (32). The histologic picture of lichen shows a dense 
infiltrate of lymphocytes at the epithelium-connective tissue 
interface and epithelial basal layer degeneration. Certain his-
tological features, such as deep inflammatory cell infiltrate, 
perivascular infiltrates, and the presence of plasma cells and 
eosinophils, are mainly associated with lichenoid lesions.  The 
clinical and histologic picture of erosive or erythematous li-
chen may resemble bullous pemphigoid, pemphigus, epider-
molysis bullous acquisita, dermatitis herpetiformis, erythema 
multiforme, and acute lesions of lupus (32). Immunofluores-
cence techniques are especially useful in the differential di-
agnostics of oral mucosal lesions of skin diseases (Table 2). 
Mucous membrane pemphigoid shows autoantibodies against 
basement membrane proteins. Histologically, subepithelial 
bullae and chronic inflammation can be detected. Pemphigus 

Table 4. Indications for oral biopsy.

Biopsies

•  White lesions (leukoplakia)
• � Erythematous lesions (erythroplakia)
• � �Ulcers of lip, tongue and other mucosal areas, that have 

not healed in 2-3 weeks – also tooth extraction sockets 
that do not heal

• � �Mucosal hyperplasia lesions
• � �Nodular lesions
• � �Pigmented lesions – melanoma has to be ruled out, even 

though it is very rare in oral mucosa
• � �Vascular lesions – if there is a risk of uncontrolled bleed-

ing the patient should be referred to hospital for biopsy
• � �Labial minor salivary gland biopsy to confirm Sjögren´s 

syndrome
• � �Periapical lesions in connection with tooth extractions
• � �All radiographically radiolucent areas of jaws
• � �Lesions with significantly changed clinical appearance 

or symptoms, although previously already diagnosed/
biopsied

Biopsies for direct immunofluorescence examination

• � ��Qualitative technique to detect immune deposits (anti-
bodies and/or complement) in the tissues

• � ��In the diagnosis of oral lesions of skin diseases, par-
ticularly of vesiculobullous disorders such as pemphigoid 
and pemphigus

• � �Lesional or perilesional tissue
• � �Submitted immediately to the laboratory for freezing /

submitted in solution compatible with immunofluores-
cence technique (Michel´s solution)
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vulgaris is characterized by autoimmune reaction to intercel-
lular keratinocyte protein-forming intraepithelial bullae. Sub-
epithelial oedema and deep infiltration of lymphocytes in a 
perivascular orientation are typical features of lupus. Patients 
with mucosal lesions of skin diseases and other systemic dis-
eases have to be followed regularly and new biopsies need to 
be taken, especially if there are changes in the clinical picture 
of the disease or if dysplasia is present. 

Patients with multiple recurrent oral ulcers, gingival 
swellings, and erythema and/or mucosal cobblestone lesions 
should be carefully examined to find out possible systemic 
disease behind oral lesions. Orofacial granulomatosis is con-
firmed by a tissue biopsy (37).  Histologically, granuloma 
formation with lymphocytes and epithelioid histiocytes with 
or without multinucleated giant cells are seen. Hematologic 
and gastrointestinal as well as other investigations may be re-
quired to exclude systemic diseases. A typical histopathologic 
feature of granulomatosis with polyangiitis is granulomatous 
inflammation with necrotizing vasculitis. 

After clinical diagnosis of leukoplakia or erythroplakia, 
all predisposing factors should be eliminated. Smoking-in-
duced leukoplakia may heal after quitting smoking. Snuff-
induced mucosal lesions may also heal after quitting snuff 
use. If leukoplakia or erythroplakia has not disappeared after 
2-3 weeks’ follow-up, the lesion should be studied by tissue 
biopsy. The histologic picture of leukoplakia can vary from 
benign epithelial hyperkeratosis, dysplasia and carcinoma in 
situ to OSCC. Increasing degrees of dysplasia are designated 
as mild, moderate or severe. For clinicians, it is challenging 
to predict which leukoplakia lesions will progress into cancer. 
The main risk factors for leukoplakia transformation are the 
male gender, long duration of the lesion, non-homogenous 
appearance of the lesion, tongue/floor of the mouth/soft pal-
ate location of the lesion, size of ≥ 200 mm2 and dysplasia 
present (78). Erythroplakia and erythroleukoplakia show epi-
thelial atrophy and are also more likely to represent dysplasia 
or malignancy (39,40). It is generally accepted that the more 
severe the epithelial changes are, the more likely a lesion will 
progress to cancer. Proliferative verrucous leukoplakia has a 
high risk of malignant transformation and these patients need 
a careful follow-up. 

Most OSCCs are moderately or well-differentiated le-
sions. Invasion of tumour cell nests into subadjacent struc-
tures, keratin pearls, and individual cell keratinization are 
typical histologic features. Verrucous carcinoma shows a 
hyperplastic lesion with broad, pushing rete ridges and well-
differentiated epithelial cells. Sometimes, the diagnostics of 
malignant lesions can be very challenging. For example, the 
pseudoepithelial hyperplasia detected within chronic Can-
dida infection may closely resemble carcinoma lesion. On 
the other hand, the pathology report can deny malignancy, 
even though the clinical diagnosis is cancer. Then, the his-
tologic samples should be re-checked and/or a re-biopsy is 
indicated.

Microbiologic samples 
In situations where the patient has symptoms and there is a mu-
cosal lesion, microbiologic testing is often indicated (Table 5). 
Saliva and oral rinses are commonly used specimen types for 
identifying causative agents of certain oral infections and sys-
temic diseases (49,79). However, these specimens are not opti-
mal for diagnosing site-specific mucosal lesions. In such cases, 
it is preferable to take scraping, filter paper imprint or mucosal 
swab samplings (49,80) (Table 5). 

Although Candida infections may even be diagnosed clini-
cally, it is preferable that a culture specimen is taken to con-
firm the diagnosis and when needed, to differentiate between 

Sampling techniques Bacteria Fungi Viruses

Local/ site-specific  
samplings on 

• Scraping ✓ ✓

• filter paper imprint ✓ ✓

• Swab ✓ ✓ ✓

• Biopsy ✓ ✓

General samplings

• saliva ✓ ✓

• oral rinse ✓ ✓

Laboratory techniques

Microscopy

• �light, native or with 
certain reagents

✓ ✓

• �dark field  
(e.g., spirochetes)

✓

• �immunofluorescence with 
specific antibodies

✓

• �histology with special 
stains or immunohistology

✓ ✓ ✓

Culture

• non-selective media ✓

• selective media ✓ ✓

• viral culture ✓

Molecular biology

• PCR ✓ ✓ ✓

• DNA-DNA hybridization 
(“checkerboard”)

✓

Serology (antibody  
detection; e.g. syphilis)

✓

Tabel 5. Microbial diagnostics of oral mucosa.

Diagnostics
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fungal and bacterial infection. A culture sample for the identifi-
cation of Candida species and, possibly, for the sensitivity test-
ing is strongly recommended in the cases of treatment failure, 
severely immunosuppressed patients, and if the patient needs 
antifungal treatment frequently. Swab or imprint samples are 
taken from the mucosal lesion suspected to represent Candida 
infection, whereas saliva and oral rinse samples can be used as 
a sampling method for diagnosis of more generalized oral infec-
tion (63). By culture, an approximate amount of Candida in the 
sample can be counted, and the identification of isolates to the 
species level is performed by further testing, e.g. using chro-
mogenic media for culture. Care is needed when interpreting 
the culture results in order to differentiate colonization from 
infection. For hyperplastic candidiasis and infections caused by 
other fungi than Candida, a smear and biopsy specimens are 
recommended for culture and microscopic and histologic ex-
amination. The detection of Candida hyphae penetrating the 
upper layers of the epithelium and presence of inflammation 
in any histologic sample signifies Candida infection. Also, oth-
er oral diseases such as lichen planus or even oral carcinoma, 
can cause candidiasis-like symptoms. Furthermore, it is possi-
ble that these lesions are colonized or infected with Candida. 
It should be noted that in such cases the underlying mucosal 
disease may be missed, if only microbiologic sampling is used 
for diagnosis.

Specimens for viral culture, antigen detection, and PCR are 
taken as a swab sample from an ulcer or a blister. Infected cells 
need to be incorporated in the swab to ensure sufficient cel-

lular material for analysis. Poor sampling technique severely 
decreases the sensitivity of especially viral culture and anti-
gen detection assays. Viral cell culture is useful for detecting 
HSV, VZV, and enteroviruses. Some laboratories use antigen 
detection by immunofluorescence microscopy for diagnosis of 
HSV and VZV. PCR can be used for the detection of all viruses 
from swab or biopsy samples; however, particularly with swab 
samples, care must be taken not to mistakenly interpret viral 
shedding as infection. Viral infections may be diagnosed his-
tologically from a biopsy sample. This approach is especially 
indicated for diagnosis of HPV-associated warts, CMV-induced 
ulcers, EBV-associated oral hairy leukoplakia, and Kaposi´s 
sarcoma. It is also possible to perform genotyping of HPV from 
tissue and swab samples. Because dysplastic changes may occur 
in persisting wart-like HPV-infections, these lesions should be 
surgically removed for histologic diagnosis.

Concluding remarks
All health care professionals should examine the oral mucosa 
regularly. Oral mucosal lesions can rarely be diagnosed on their 
clinical appearance alone. Biopsies from all potentially malig-
nant lesions should be taken to rule out dysplasia or oral can-
cer. Early diagnosis of oral cancer is essential for improving the 
prognosis. Microbiologic sampling is often required for diag-
nosing infections on oral mucosae. In cases of systemic diseases 
manifesting on the oral mucosa, consultation of or referral to 
medical specialists is recommended.
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