
ABSTRACT 

Objective: To determine the frequency of fungal infection and correlation of the same with epithelial 
dysplasia in biopsies of oral mucosal lesions.

Material and Methods:  “Histological request form” issued between 2001 and 2003 of various oral mucosal 
lesions were reviewed.  Sections of oral mucosal biopsies had been stained with haematoxylin and eosin stain 
for histopathological diagnosis and periodic acid-Schiff (PAS) stain for examination of fungal hyphae.  

Results:  PAS – positive fungal hyphae were found in 17 mucosal biopsies out of total 120 cases of the study.  
Out of these 17 patients, 13 were males and 4 were females.  Fungal hyphae were present in 29.41% of cases 
without epithelial dysplasia and in 70.59% of cases with epithelial dysplasia. Presence of fungal hyphae 
associated with mild and moderate epithelial dysplasia was 11.76% each and with severe epithelial dysplasia 
was 47.06%.  There was a negative association of fungal infection with gingival hyperplasia, fibroma and 
pyogenic granuloma.

Conclusion:  There is a association of PAS – positive fungal hyphae and epithelial dysplasia and so whenever 
epithelial dysplasia is diagnosed in oral mucosal lesions, PAS stain should be performed.
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INTRODUCTION 

Fungi are ubiquitous in the environment as 

decomposers and have great commercial 

importance in backing, brewing and in the 

pharmaceutical industry.  There are an estimated                  

5, 00,000 species of fungi but only about 200 are 

pathogenic to humans.

Fungal infections in the oral and perioral regions 

occur either as primary localized lesion or as 

manifestations of systemic mycoses.  Oral fungal 

infections are usually 'disease of the diseased' and 

some predisposition has to occur in the host for the 

host to be affected.  This is important to understand 

as the cure of fungal infection must also necessitate 

removing or alleviating the predisposing condition.  

These predisposing factors are known to include 

age extremes, other mucosal disorders, intraoral 

prosthetic devices, malnourishment, metabolic 

disease, concurrent infection with other pathogens, 

antibacterial drug therapy and immunocom-

promising conditions such as AIDS, radiotherapy, 

organ transplants and long-term immuno-
[1].suppressive therapy 

Candida albicans (C. albicans) is a dimorphous 

fungus, which might be present in man as 
[2].saprophyte or pathogen   Healthy persons harbor 

Candida albicans in the oral cavity, intestine or in 

vagina as 'carrier' without demonstrating any 

clinical signs or symptoms of mucosal disease.  

However, systemic and local factors which reduce 

the individual's resistance are believed to promote 
[3].the transition from commensalisms to parasitism 

C. albicans may exist as a yeast or hyphal form in the 

oral cavity.  The consensus view is that the former 

represents the morphotype in health, whereas the 
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latter is pathogenic, although the yeast cells are 

capable of producing disease via toxin and 

metabolite synthesis and hyphae can be identified 
[4].in mouths of healthy individuals   Although 

hyphae do not always breach epithelium, 

penetration of the cell membrane and occupation of 

the cytoplasm may either produce clinical entities 

which are readily recognizable or subclinical 

infection which is only detected after biopsy and 

microscopic examination.  A histopathological 

report of unexpected fungal infection is likely to be 

acted on clinically and may affect the patient's 
[4].

management and prognosis 

The Candida species are assumed to cause disease in 

human by either tissue invasion or by inducing 

hypersensitivity state.  Cawson (1987) found 

epithelial dysplasia in a number of cases of 

candidosis and suggested that such may go on to 

overt cancer.  The significance of epithelial dysplasia 

in the oral mucosa is not yet fully understood.  There 

is of course much circumstantial evidence to 

indicate that the changes of dysplasia are in many 

cases, the earliest microscopic evidence of the 

subsequent development of cancer.

Krough et al (1987) found that leukoplakia occurs in 

3 – 4% of the adult population and, if untreated, 5 – 
[5].

10% of the cases will develop carcinoma   The 

association of leukoplakia with yeasts, in particular 

C. albicans, has already been noted by Jepsen and 
[6].Winther (1965)   By means of mycologic isolation 

technique, they found yeasts in 42.6% of 

leukoplakias, particularly in lesion of the speckled 

type (32.8%).  Pindborg et al (1963) drew attention 

to the so called “speckled” leukoplakia, which in 

contrast to the common type displays erythematous 

areas between hyperkeratotic patches.  In this type, 

epithelial dysplasia was found 51% and invasive 

carcinoma in 14%.  The precise relationship 

between candidal infection and the leukoplakic 

process remains ill-understood and opinions are 

divided as to the significance of the organisms as a 

causative factor in leukoplakia.  Thus Cawson and 

Lehner (1968) suggested an etiological relationship 

between the two, although they emphasized the lack 

of substantiating evidence of such an idea.  On the 

other hand Shear (1972) impressed by the 

superficiality of the mycelial penetration in those 

areas of leukoplakia in which C. albicans is found, 

regarded the organism as a secondary invader 

rather than causative, but he accepted that the 

whole question of the role of the microorganism in 

the production of the leukoplakia and its possible 
[7].

carcinogenic action is open and important one 

Lundstrom I.M.C. et al (1984) found yeasts in oral 

lichen planus lesions and development of malignant 

conditions in oral lichen planus had been reported. 
[3]  

Krough et al (1987) found the frequency of yeasts 

in lichen planus patients is about the same as in 

healthy persons so he suggested that there are no 

data indicating that yeast infection is involved in the 
[5].etiology of oral lichen planus   Yeasts may, 

h oweve r,  b e  i nvo lve d  i n  t h e  m a l i g n a n t  

transformation in some cases of oral lichen planus.  

Mc cough M. et al (2002) found significantly greater 

frequency of yeast carriage in patients of oral 

squamous cell carcinoma and also suggested that 

those patients had higher number of yeast (over 
[8].1000 cfu/ml) in their oral cavity 

There was a significant negative association of 

fungal infection with benign fibrous overgrowths 
[4].

and pyogenic granuloma (Berret et al, 1998)   

Spolidorio et al (2002) also did not find any 

association between fungal infection and 

inflammatory gingival hyperplasia and pyogenic 
[9].

granuloma 

Although epithelial hyperplasia, hyperpara-

keratosis, superficial microabscess formation and 

chronic inflammation of the lamina propria are 

histological features suggestive of candidal 

infection, the thin, hematoxyphilic hyphae can be 

much more easily visualized with the use of the 

periodic acid-Schiff reagent, which reacts with the 

mannan, glucan and other polysaccharide moieties 

in the fungal hyphal unit.  Thus, the significance of 

the presence of fungi in oral mucosal lesions is not 

yet established, this study is carried out to find out 

frequency and evidence of fungal invasion in 

biopsies of oral mucosal lesions and its correlation 

with epithelial dysplasia.
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MATERIAL AND METHODS

Material consisted of 120 routinely processed 

formalin fixed tissues from Department of Oral 

Pathology and Bacteriology, Government Dental 

College and Hospital, Ahmedabad, which was 

received during year 2001 to 2003 consisting of the 

histopathological diagnosis of leukoplakia, lichen 

planus, oral submucous fibrosis, verrucous 

carcinoma, squamous cell carcinoma, fibroma, 

inflammatory/fibrous gingival hyperplasia and 

pyogenic granuloma.  Details of the lesions noted 

from 'Histopathology request form' which also 

included age, sex, complain, habit, medical and 

family history. 5 µ thick sections were cut from 

paraffin blocks of mucosal biopsies and stained with 

Haematoxylin and Eosin stain for routine 

histopathological diagnosis.  Epithelial dysplasia 

was diagnosed and graded in those slides according 

to criteria given by Banoczy J. and Csiba A. (1976) 

(10):

1. Irregular epithelial stratification

2. Hyperplasia of the basal layer

3. Drop-shaped rete pegs

4. Increased number of mitotic figures

5. Increased nuclear-cytoplasmic ratio

6. Loss of polarity of basal cells 

7. Nuclear pleomorphism 

8. Nuclear Hyperchromatism 

9. Enlarged nucleoli 

10. Keratinization of single cell or cell groups in the 

prickle cell layer

11. Loss of intercellular adherence Epithelial 

dysplasia was graded as:

Mild : Two of the above histologic changes are 

present.

Moderate: Three to four histologic changes are 

present.

Severe : Five or more histologic changes are 

present.

For identification of fungal hyphae, sections were 

stained with Periodic Acid Schiff's (PAS) stain.  PAS-

positive fungal hyphae were evaluated as either 

superficial or deep in the surface epithelium along 

with their position either right angle or obliquely to 

the surface or lying horizontally.

SPSS soft ware was used for the statistical analysis.  

Chi square test was used for qualitative data and 

level of significance was kept at 5 percentages.

RESULTS

Out of 120 patients of the study, 80 biopsies were 

taken from males and 40 were from females.  PAS – 

positive fungal hyphae were found in 17 mucosal 

biopsies with age range of 24-60 years and their 

mean age was 44.76 years.  Out of these 17 patients, 

13 (76.47%)  were males and 4 (23.53%) were 

females.

The lesions affected by fungal infection and the 

percentages of cases affected are shown in table I. 

Out of 120, there were 30 cases of leukoplakia and 

11 (36.67%) cases of leukoplakia showed fungal 

hyphae.  Only 2 (5%) cases of oral lichen planus 

showed fungal hyphae out of total 40 cases of oral 

lichen planus.  Out of 5 cases of squamous cell 

carcinoma, surface epithelium was missing.  Out of 3 

cases of verrucous carcinoma, 2 (66.66%) cases 

showed presence of fungal hyphae.  Fungal hyphae 

were not found in any case of oral submous fibrosis, 

pyogenic granuloma or gingival hyperplasia.  Only 

one (14.17%) case of fibroma showed fungal 

hyphae.  

Out of 120 patients of study population, epithelial 

dysplasia was absent in 56 (46.67%) cases.  Mild, 

moderate and severe epithelial dysplasia was found 

in 13 (10.83%), 32 (26.67%) and 18 (15%) cases.  

And out of 17 cases with presence of fungal hyphae, 

epithelial dysplasia was absent in 5 (29.41%) cases, 

2 (11.76%) cases were found in both mild and 

moderate degree of epithelial dysplasia.  In 8 

(47.06%) cases severe epithelial dysplasia was 

present (Table II).  

Out of 120 patients of study population, epithelial 

dysplasia was absent in 56 (46.67%) cases. Mild, 

moderate and severe epithelial dysplasia was found 

in 13 (10.83%), 32 (26.67%) and 18 (15%) cases.

And out of 17 cases with presence of fungal hyphae, 

epithelial dysplasia was absent in 5 (29.41%) cases, 

2 (11.76%) cases were found in both mild and 
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moderate degree of epithelial dysplasia.

In 8 (47.06%) cases severe epithelial dysplasia was 

present.

There was significant difference between patients 

without epithelial dysplasia and having severe 

epithelial dysplasia while comparing total oral 

mucosal lesions with the total oral mucosal lesions 

with fungal hyphae(P =0.005).

There was significant difference between patients 

with moderate epithelial dysplasia and having 

severe epithelial dysplasia while comparing total 

oral mucosal lesions with the total oral mucosal 

lesions with fungal hyphae (P = 0.001).

There was no significant difference between 

patients having fungal hyphae along with various 

grades of epithelial dysplasia (P>0.05).

MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY

Table II Epithelial d ysplasia in oral mucosal lesions and its correlation with fungal 
hyphae

Lesion

   

Total 
No. of 

patients 

 

Epithelial dysplasia
Absent Mild Moderate Severe

No.

 

% No. % No. % No. %

Leukoplakia

 

A

 

30

 

5

 

16.67 5
16.67 

11 36.67 9 30.00

B

 

11

 

2

 

18.18 2 18.18 2 18.18 5 45.45

Oral lichen 
planus

 

A

 

40

 

22

 

55.00 6
15.00 

9 22.50 3 7.50

B

 

2

 

2

 

100.00 0 0.00 0 0.00 0 0.00
Oral 
submucous 
fibrosis

A

 

20

 

7

 

35.00 2
10.00 

10 50.00 1 5.00

B 0 0 0.00 0 0.00 0 0.00 0 0.00
Squamous cell 
carcinoma*

A 5 0 0.00 0 0.00 1 20.00 3 60.00
B 1 0 0.00 0 0.00 0 0.00 1 100.00

Verrucous 
Carcinoma

A 3 0 0.00 0 0.00 1 33.33 2 66.67
B 2 0 0.00 0 0.00 0 0.00 2 100.00

Gingival 
hyperplasia

A 10 10 100.00 0 0.00 0 0.00 0 0.00
B 0 0 0.00 0 0.00 0 0.00 0 0.00

Fibroma
A 8 8 100.00 0 0.00 0 0.00 0 0.00
B 1 1 100.00 0 0.00 0 0.00 0 0.00

Pyogenic 
granuloma

A 4 4 100.00 0 0.00 0 0.00 0 0.00
B 0 0 0.00 0 0.00 0 0.00 0 0.00

Total
A 120 56** 46.67 13 10.83 32^ 26.67 18**^ 15.00
B 17 5 29.41 2 11.76 2 11.76 8 47.06

Table I Fungal infection in oral mucosal lesions

Oral mucosal lesions 
 

Total No. of
patients 

Presence of fungal 
hyphae

No.
 

% No. %

Leukoplakia
 

30
 

25.00 11 36.67

Oral lichen planus

 
40

 
33.33 2 5.00

Oral submucous fibrosis

 
20

 
16.67 0 0.00

Squamous cell carcinoma

 

5

 

4.17 1 20.00

Verrucous carcinoma

 

3

 

2.50 2 66.67

Gingival hyperplasia 10 8.33 0 0.00

Fibroma 8 6.67 1 12.50

Pyogenic granuloma 4 3.33 0 0.00

Total 120 100.00 17 14.17
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epithelium lying right angle and obliquely to the 
surface  (PAS stain: Magnification 100X)

Photomicrograph of speckled leukoplakia 
showing single fungal hyphae in deeper portion 
of rete pegs lying vertically (PAS stain: 
Magnification 10X)

Photomicrograph of verrucous leukoplakia 
showing single fungal hyphae in deeper portion 
of epithelium  lying horizontally. (PAS stain: 
Magnification 20X)

DISCUSSION 

Fungal infection cannot be detected by routine 
Haematoxylin and eosin staining of oral 
mucosal biopsies.  But with the use of PAS stain, 
we can easily detect fungal hyphae in oral 
mucosal lesions and this is one of the ways by 
which we are able to see fungal hyphae during 
histopathologic examination.

The method used to detect the fungi 
significantly affects the findings.  Hyphae and 
yeasts may be detected in smear or grown in 
culture and also by PAS stain in biopsies.  It 
suggested   that values of fungal infection 
assessed by PAS staining were lower than those 
obtained by culture because there is a chance of 
missing fungal infection if hyphae are scarce or 

 A : Number of oral mucosal lesions

 B : Number of oral mucosal lesions with fungal 
hyphae

*Surface epithelium was absent in one case of 
squamous cell carcinoma

(P > 0.05) : Non-significant difference between 
patients having fungal hyphae along with 
various grades of epithelial dysplasia

**P = 0.005 : Significant difference between 
patients without epithelial dysplasia and 
having severe epithelial dysplasia of total oral 
mucosal lesions and total oral mucosal lesions 
with fungal hyphae

^P = 0.001 : Significant difference between 
patients with moderate epithelial dysplasia and 
having severe epithelial dysplasia and having 
severe epithelial dysplasia of oral mucosal 
lesions showing fungal hyphae

Photomicrograph of speckled leukoplakia 
showing fungal hyphae in superficial layer of 
epithelium lying right angle and obliquely to the 
surface  (PAS stain: Magnification 40X)

Photomicrograph of speckled leukoplakia 
showing fungal hyphae in superficial layer of 
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only one section is analyzed.  Furthermore, 
some candidal species also do not manifest as a 
hyphal form (Barrett et al, 1998) [4].  While 
Cawson R.A (1966) also suggested that fungi 
may be lost during histological processing.  But 
on the other hand, if the micro-organisms have 
already invaded the epithelium, it is not 
possible to isolate them through taking smear 
or swab and with culture.  In those cases, 
histopathology is the only useful means of 
identifying those invaded microorganism in the 
tissue [11].

Present study showed fungal hyphae in 14.17% 
of oral mucosal lesions.  While Cawson 
R.A.(1966) found fungal hyphae in 7.36 % cases 
[11].  This lower value is due to more number of 
squamous cell carcinoma cases in his study in 
which he found only 3.03% cases of fungal 
hyphae in comparison to our study.  Spolidorio 
et al (2003) found fungal hyphae in 27.2 % of 
oral mucosal lesions [9].  While Barrette et al 
(1998) found fungal hyphae in only 4.7% of oral 
mucosal lesions, this is because of their sample 
was very large consisting of 4724 mucosal 
biopsies from fibrous overgrowth out of which 
only 24 ( 1.9%) showed positive result [4].

In present study, fungal hyphae were found in 
36.67% cases of leukoplakia.  Krough et al 
(1987) found presence of fungi in 50% of 
patients with leukoplakia [5].  While Barrett et 
al (1998) found hyphae in 12.73% of cases and 
Cawson R.A. (1996) found hyphae in 11% of 
cases [4,11].

In present study 5% cases of oral lichen planus 
showed fungal hyphae.  And Lundstrom et al 
(1984) found fungal hyphae in only 7.6% of oral 
lichen planus cases which is similar to our 
finding [3].  Holmstrup and Dabelsteen (1971) 
found fungal hyphae in only 2.3% of cases.  
Krough et al (1987) and Cawson R. A. (1966) did 
not find fungal hyphae in lichen planus [5, 11].  
While Spolidorio et al (2003) found fungal 
hyphae in 16.7% of lichen planus [9].  Barrett et 
al (1998) found fungal hyphae in 1.9% cases of 
lichenoid reaction [4].  

So, studies of large series of lichen planus 

patients also concluded that fungal infection is  
an insignificant factor in this disease, a notion 
supported by histological studies other than 
ours, all of which produce very low-incidence of 
PAS positive fungi.

In present study, 20 cases of oral submucous 
fibrosis did not show fungal hyphae while 
Barrett et al (1998) found fungal hyphae in 1 
case (5.26%) out of 19 cases of oral submucous 
fibrosis, which is almost similar to our study [4].

In present study, 20% cases of squamous cell 
carcinoma showed presence of fungal hyphae 
while Barrett et al (1998) found fungal hyphae 
in only 3.1% cases [4]. They justified this 
negative association by arguing that this might 
be due to the destruction of infected epithelium 
as a result of ulceration and invasion and their 
study sample was also large.  Cawson R. A. 
(1996) also found hyphae in only 3.03% cases 
of squamous cell carcinoma where study 
sample is large in comparison with our study 
[11].  While Spolidorio et al (2003) found fungal 
hyphae in 44.9% cases squamous cell 
carcinoma [9].

In present study, 66.67% cases of verrucous 
carcinoma showed presence of fungal hyphae.  
This data can not be compared with anyother 
literature, as there is not a single case of 
verrucous carcinoma in all other studies.

In present study, fungal hyphae were not found 
fungal hyphae in gingival hyperplasia as well as 
pyogenic granuloma which are correlated with 
the findings of Spolidorio et al (2003) [9].  
Eventhough Barrett et al (2003) found fungal 
hyphae in only 1.5% of case of  pyogenic 
granuloma, it does not give any significant 
remark [4]

In present study, 12.50% cases showed 
presence of fungal hyphae in fibroma while 
Barrett et al (1998) found hyphae in only 1.9% 
of cases.  This may be due to large study 
population of their study [4].

Fungal Hyphae were present in 29.41% of cases 
without dysplasia and in 70.59% of cases with 
dysplasia while presence of fungal hyphae 
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associated with each mild and moderate 
epithelial dysplasia were 11.76% and with 
severe epithelial dysplasia was 47.06%  
suggesting that severe epithelial dysplasia were 
more prone to fungal infection.

While Barrett et al (1998) found fungal hyphae 
in 58.90% with epithelial dysplasia.  They 
found fungal hyphae associated with mild, 
moderate and severe epithelial dysplasia were 
21.91%, 49.31% and 28.77% of cases 
respectively [4]. While Spolidorio et al (2003) 
found fungal hyphae in 57.51% of cases of 
epithelial dysplasia.  They found fungal hyphae 
in 37.61%, 23.08% and 39.32% of cases of mild, 
moderate and severe epithelial dysplasia 
respectively [9].  Thus, they found more cases of 
fungal hyphae in relation with severe epithelial 
dysplasia which is similar to our finding.

In present study, leukoplakia with fungal 
hyphae showed epithelial dysplasia in 81.81% 
cases while Cawson (1996) found in 40% cases 
[11].

In present study, epithelial dysplasia was 
absent in all (100%) cases of oral lichen planus 
with fungal hyphae. While Lundstrom et al 
(1984) found epithelial dysplasia in 33.33% of 
oral lichen planus cases with PAS-positive fungi 
[3].

In the present study, all (100%) cases of 
verrucous carcinoma and squamous cell 
carcinoma with fungal hyphae showed severe 
epithelial dysplasia. 

Conclusion 

 There is a significant association of PAS - 
positive fungal hyphae and epithelial dysplasia 
and so whenever epithelial dysplasia is 
disagnosed in oral mucosal lesions, PAS  stain 
should be performed.  If epithelial dysplasia is 
diagnosed in histopathology, antifungal therapy 
should be recommended in management of 
these lesions. 
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