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ABSTRACT

Objective: To compare salivary flow & candida carriage in patients with oral submucous fibrosis (OSMF) as OSMF causes
a reduction in salivary flow making odontogenic structures caries prone & increasing in candida causing oral thrush, angular
chelitis& in some cases malignancies.

Material & Methods: A total of 40 subjects were included in the study & divided into 2 groups. The 1%t group included patients
without OSMF & the 2" group included patients with OSMF. The duration of the study was 1 year. For every subject, inter incisal
distance was measured using vernier callipers. The saliva sample was collected in pre-weighed cotton rolls & the difference was
noted. A separate saliva sample was collected & inoculated on chrome agar for candida growth. Descriptive statistics like mean,
median & standard deviation were used to summarize the variable. Differences in the mean across the groups were tested by
Student’s t-test.

Results: The difference in salivary flow was statistically significant at a 5% level of significance (P-value < 0.000). The control
group did not show candida growth. In contrast, the OSMF group showed the presence of candida in 16 out of 20 samples.

Conclusion: Salivary flow was decreased significantly & candida carriage was increased significantly in patients with OSMF as
compared with healthy control group subjects. As the grades of OSMF increased, the salivary flow was decreased & candida
carriage was increased.

Key Words: Oral Submucous Fibrosis (OSMF), Inter-incisal distance, Visual blanching of oral mucous membranes, Stiffness of buc-
cal mucosae on palpation, Salivary flow rate, Candida carriage

INTRODUCTION swallowing and phonation. There is epithelial atrophy in ad-

vanced stages.'?
Oral submucous fibrosis (OSMF) is a potentially malignant

disorder and presents clinically with reduced mouth opening, It is a chronic, progressive and irreversible disease. It is a
decreased salivary flow rate, blanching of oral mucosa and potentially malignant disease, caused by areca nut chewing
burning sensations.! It is insidious in onset, chronic & any and is associated with significant morbidity and an increased
part of the oral cavity can be affected by it. Sometimes it fol- ~ 1isk for malignancy. The habit of areca nut chewing has a
lows vesicle formation, or vesiculation may occur simultane- major social and cultural role in communities throughout the
ously. Juxta epithelial inflammatory reaction always occurs Indian subcontinent and hence there is a high prevalence of
simultaneously, which is followed by progressive hyaliniza- OSMEF in people of the Indian subcontinent and South Asian

tion of lamina propria. It is followed by subepithelial and ethnicity.”
submucosal fibrosis, which leads to stiffness of the oral mu-  QOra] candidiasis is also known as oral candidosis, oral thrush,

cosa and deeper tissues, with progressive limitation in mouth oropharyngeal candidiasis, moniliasis, candidal stomatitis.
opening and tongue protrusion. It causes difficulty in eating,  Thege are a mycosis type of fungal infection of Candida species
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on the mucous membrane of the mouth.*Atrophic, hyperplas-
tic and dysplastic epithelial changes in oral mucosa may cause
compromise of the mucosal barrier and facilitate the invasion
of candida.'"Hence, the present study was conducted, to check
the salivary flow and candida carriage in OSMF patients and
healthy individuals.

MATERIAL AND METHODS

Study design & data collection

The study was started after obtaining ethical clearance from
the Institutional Ethical Committee of the college (Vide let-
ter no. MUHS/PG-T/E-1/2593/2017, dated 07.12.2017) &
obtaining written informed consent from all the participants
before their inclusion in the study. The study was carried out
following the Helsinki Declaration.’

The sample size was calculated using the following formula

N 2[Za+ ZB]?

(=52

& a sample size of 20 per group was considered.

It was a descriptive cross-sectional study, in which a total of
40 subjects reporting to the Department of Oral Medicine
& Radiology, were included & divided into 2 groups. The
I** group included patients without OSMF & the 2™ group
included patients with OSMF. The OSMF group patients had
a history of tobacco use of an average of 7 to 10 years. There
were no gender restrictions, for participation. The duration
of the study was 1 year. The age range for participation in the
study was between 18 years to 55 years. The OSMF patients
were graded from grades I to IV, as given by Ranganathan
et al.’Those with immunocompromise, chronic systemic ill-
nesses of cardiovascular, renal, endocrinal and/or other sys-
tems, evidence of medications, age below 18 years & above
55 years & those with salivary gland disease were excluded.

A thorough clinical examination was carried out & clinical
findings were recorded. Vernier calliper was used to measure
maximum mouth opening, which was the distance between
the centres of incisal edges of maxillary central incisors and
mandibular central incisors. (Fig 2). Mouth opening meas-
urement, visual blanching of oral mucous membranes (Fig
1), stiffness of buccal mucosae on palpation were the criteria
used for concluding diagnosis of OSMF.

Culture Technique

A saliva sample was collected in pre-weighed cotton rolls, by
placing the latter sublingually for 5 minutes & the difference
between the latter was noted. A separate saliva sample was

collected for inoculation of candida on chrome agar, by the
rinse & spit method. The saliva samples were inoculated on
chrome agar & incubated at 37°C for 24 to 48 hours. After
growth, Gram’s staining was performed. Candida albicans
on chrome agar gives green coloured colonies (as per HI
media instructions) (Fig 3). Microscopically, Gram-positive
yeast-like cells were seen with pseudohyphae (Fig 4).

Descriptive statistics like mean, median & standard devia-
tion were used to summarize the variable. Differences in the
mean across the groups were tested by Student’s t-test. The
data was tabulated in excel spreadsheets and analyzed with
IBMSPSS 20 statistical software. The whole sample was
divided in two groups- control and OSMF groups and the
values were assigned randomly. The difference between the
salivary flows of the groups was calculated and then com-
pared statistically. The number of candida carrier patients
were tabulated.

RESULTS

In the present study titled “Comparison of salivary flow and
candida carriage in patients with oral submucous fibrosis —
an in vivo study” a total of 40 subjects were included. 20
patients were of the OSMF group and 20 patients were of the
healthy control group. Salivary flow and candida carriage
among the control group & OSMF group was compared.

Graph 1 shows salivary flow and candida carriage in the con-
trol group and OSMF group. Presenting with both the pa-
rameters in each of the groups with significant difference of
candidal carriage in OSMF group.

DISCUSSION

The oral, oropharyngeal and sometimes the oesophageal mu-
cosa is affected by OSMF. It is a chronic, progressive and ir-
reversible disease.”There is a significant association between
the stage/type of lesion and candidal growth; and type of
habit with the colonization of the Candida species.®

The main culprit is pan use. Pan is areca nut, tobacco and
crude lime wrapped in betel leaf. Arecoline, an alkaloid com-
ponent of the areca nut, can induce fibroblast proliferation
and collagen synthesis and may penetrate the oral mucosa
causing cross-linking of collagen fibres, resulting in OSMF,
experimentally.’

Reportedly, 7.6% of OSMF cases progress to malignancies.
Many factors are responsible for causing OSMF, but there is
no agreement upon single pathophysiology. Hence, no effec-
tive treatment exists. Thus, the management of OSMF poses
a great challenge.’

The study showed, decreased salivary flow rate in OSMF in-
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dividuals as compared to the controls. The incidence of can-
dida was higher in OSMF patients, as compared with healthy
individuals. It suggested an inverse relationship between
salivary flow and candida colony, all the above observations
matched with the findings of a study conducted by Gupta et
al.!0

The mucosal changes in OSMF that rendered the patients
to increased susceptibility to candida infection matched with
the conclusion of the study conducted by Panditray et al."'&
it also showed the increased incidence of candida found in
OSMF patients when compared with healthy individuals.
This matched with the conclusion of a study carried out by
Anilaet al."?

The patients with OSMF are prone to develop Candida al-
bicans infection as compared to the control group was ob-
served in the study. This matched the observation of the
study by Beena George.*

A study by Chaudhary et al.'*revealed that the rate of oral
yeast carriage was relatively higher in OSMF patients than in
healthy individuals. OSMF patients harboured yeast species
more as compared with controls.['?! This was in agreement
with the findings of the present study.

As concluded by Somashekhar et al."C.tropicalis, a non
C.albicansspecies, was the major isolate in OSMF. There are
immunological changes in the oral environment caused due
to betel quid chewing and OSMF, as is evident by the find-
ing of their study. They also found the presence of candida
in OSMF patients, which was similar to the findings of this
study.

The study by Ariyawardana et al.’® was the first study to in-
vestigate oral candidal carriage in patients with OSMF. Fur-
ther, the study was the first to isolate C.dubliniensis from
Sri Lankan individuals. Although not statistically significant,
this study demonstrated a higher candida carriage in patients
with OSMF. But it didn’t show the presence of candida in
a few OSMF samples, as was the observation in this study
also. This study also showed more vulnerability of OSMF
patients for candida infections.

This study is also consistent with Kamatet al.'*who affirmed
that oral submucous fibrosis favours the colonization of
Candida. The alteration in mucosa caused due to underlying
disease or betel quid chewing may lead to candidal coloniza-
tion.

This study is also supported by Nayak et al.'’who concluded,
that there was a significant increase in the candida carriage
rate in the OSMF group than in normal controls which could
be attributed to the altered mucosa in these patients. The
study findings suggest that Candida might act as a co-factor
in the development of pre-malignancies. The present study
also showed increased candida carriage in OSMF patients.

The marked decrease in salivary flow rate (SFR) and taste
perception to salty and sour among Stage II OSMF when
compared to Stage I OSMF subjects was found by Dyasa-
noor et al."® Their findings related to SFR were similar to
the present study. Sangeeth et al."’concluded that there is an
increase in salivary flow rate, salivary copper and salivary
iron in gutkha chewers with oral submucous fibrosis. The
observation of increased salivary flow rate was in contradic-
tion with the findings of the present study.

The findings related to reduced salivary flow and increased

candida carriage in OSMF patients compared to normal con-
trol, in majority studies, was similar to the findings of this
study. Thus, this study confirms the findings that there is a
reduction in salivary flow and an increase in candida car-
riage amongst patients with OSMF.

This study shows that the salivary flow is reduced and can-
dida carriage is increased in OSMF. It included a moderate
sample size of both the control and OSMF groups. A study
with a larger sample size would shed more light on the role
of candida in OSMF.

However, it signifies that patients with OSMF are more
prone to the ill effects of candida related illnesses such as
oral thrush, angular chelitis& in some cases malignant trans-
formation, because of the increased candida count. These
patients are also more prone to xerostomia related sequelae
such as dental caries and other opportunistic oral infections.
Hence patient counselling along with specific treatment such
as antioxidants, multivitamins, in initial stages & surgical
intervention in advanced stages, is of utmost importance in
OSMF patients as this illness affects not only the soft tissues
of the oral cavity but also causes xerostomia that affects od-
ontogenic structures as well.

CONCLUSION

The present in vivo study was conducted to study the salivary
flow rate and candida carriage in OSMF patients and to com-
pare the same with healthy controls.

In the study, it was observed that the salivary flow rate in
OSMF patients was significantly decreased as compared to
healthy controls. Secondly, the candida carriage in OSMF
patients was increased as compared to healthy controls.

Limitations & future prospects:

In the future, a study with a larger sample size would give
more precise comparisons between salivary flow and can-
dida carriage in OSMF patients and healthy controls. More
technologies could be used, such as polymerase chain reac-
tion & 168 ribosomal studies for the identification of spe-
cific microbial species. This is advisable as OSMF makes the
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patients prone to candida infections as well as makes the od-
ontogenic tissues caries prone due to associated xerostomia.
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Graph 1

Figure 3: Positive candida growth on inoculation.

Figure 4: Candida growth as seen under the compound mi-
croscope.
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