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A b s t r ac t
Background: The comprehensive salivary analysis had revealed an overall altered salivary composition in oral squamous cell carcinoma (OSCC)
indicating a compromised oral environment in OSCC and suggesting salivary analysis as a new diagnostic tool for oral cancer. The mechanism
behind these alterations is unknown; however, previous studies hypothesized that the tissue-abusive habits present in these patients contribute
to saliva alterations.
Objectives: Thus, the present study aims to find how far this hypothesis stands true. In addition, the present study also aims to find whether
these same salivary analytes are altered in oral potentially malignant disorders (oral leukoplakia, oral submucous fibrosis) and in case of positive
results, these salivary analytes detected in precancerous stage could prove of great significance for early detection of OSCC.
Materials and methods: Unstimulated saliva samples were collected from 15 patients with tissue-abusive habits and oral potentially malignant
disorders (OPMD) and 15 otherwise healthy individuals with tissue-abusive habits but without lesions and subjected to flame photometry for
estimation of levels of Na, K, and Ca.
Results: It revealed elevated levels of Na and Ca and lower concentration of K in OPMD patients compared to healthy individuals.
Conclusion: We conclude that an altered level of salivary analytes in OPMD similar to that found in OSCC is suggestive of saliva as an emerging
diagnostic tool.
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I n t r o d u c t i o n
Oral squamous cell carcinoma (OSCC) is the most common head
and neck malignancy. It has a worldwide incidence of 300,000 new
cases each year accounting for 2–4% of all new cancers.1,2 Despite
numerous advances in the diagnostic aids, the survival rate for
OSCC is quite low.3
In spite of all the accessibility of the oral cavity to direct
examination, these malignancies are often not detected until the
last stage. Early detection followed by appropriate treatment can
increase cure rates by 80–90% and can improve the quality of life.4
However, currently there are no scientifically validated techniques
for the early detection of OSCC.5,6 Early detection of oral potentially
malignant disorders (OPMDs) is critical for prognosis and survival
rates of OSCC. The literature suggests various methods for such
detection; however, said methods are sensitive but not specific
enough to detect premalignant lesions in patients at high risk
of oral cancer.7 This suggests an imperative need for developing
new diagnostic tools that would improve early detection. Various
biomarkers are identified that could be useful for diagnosis of
underlying diseases. Biomarker or biological marker is a naturally
occurring molecule, gene, or characteristic by which a particular
pathological or physiological process, disease, etc., can be
identified. Identifying these biological markers in body fluids and
utilizing them to predict the development of cancer at its early
stage or in the precancerous stage would constitute a revolutionary
diagnostic tool.
Body fluids include blood, saliva, mucus, urine, etc. Blood is
the major component of body fluids but saliva being inexpensive,
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noninvasive, and easy to handle wins over blood as a diagnostic
fluid to monitor health and disease. For patients, the noninvasive
technique used for saliva collection dramatically reduces anxiety,
discomfort, and simplifies procurement of repeated samples for
longitudinal monitoring over time. Saliva is a complex biological
fluid composed of water and organic and inorganic substances.8
Salivary composition enables it to fulfill multiple functional tasks,
as it is based both on components that originate in the oral and
oropharyngeal mucosa and in the salivary glands themselves,
as well as components that originate in the serum.9 Accordingly,
salivary analysis enables the evaluation of both local and systemic
alterations. Saliva plays a pivotal role in the pathogenesis of
OSCC.10,11 Comprehensive salivary electrolyte analysis revealed
an overall altered salivary composition in OSCC patients.12,13
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The mechanism behind these alterations is unknown; however,
previous studies13 hypothesized that the tissue-abusive habits
present in these patients contribute to saliva alterations. Thus, the
present study aims to find how far these hypotheses stand true.
In addition, the present study also aims to find whether the
salivary electrolytes altered in OSCC show similar changes in OPMD
patients. In case of positive results, these salivary analytes altered
in OPMD as well as in OSCC would prove of great significance for
early detection of OSCC.

A i m
To compare the levels of Na, K, and Ca in saliva of patients diagnosed
with OPMDs [oral submucous fibrosis (OSMF), leukoplakia] with
tissue-abusive habit and otherwise healthy individuals with tissueabusive habit but without disorders.

O b j e c t i v e s
•
•
•

To estimate levels of Na, K, and Ca in the saliva of patients with
OPMD and with tissue-abusive habits—group I
To estimate levels of Na, K, and Ca in the saliva of patients with
tissue-abusive habits but without OPMD—group II
To compare the levels of Na, K, and Ca in the saliva of group I
and group II.

M at e r ia l s

a n d  M e t h o d s

Study Design
This cross-sectional prospective in vivo study was carried out with
selected samples meeting the inclusion criteria and allocated to
two groups as follows:
Group I—Patients with OPMD and habit of tobacco and alcohol.
Group II—Patients with habit of tobacco and alcohol but
without OMPD.

Study Setting
The study was conducted after the approval was obtained from
the institutional ethical committee. The study included 20 patients
visiting the Department of Oral Medicine and Radiology of Dental
Institute in Northern Maharashtra meeting the inclusion criteria
(Figs 1 and 2). The verbal and written informed consent was taken
from all participants before commencement of the study. The study
period was for a month in June 2018.

Method of Data Collection
Saliva Sample Collection
Whole unstimulated saliva was collected using standard methods.14
Briefly, samples were collected between 9 am and 12 am.
Furthermore, all collections were performed at a fixed time of
the day to minimize fluctuations related to the circadian rhythm
in salivary secretion. Subjects were instructed to avoid eating,
drinking, or using oral hygiene products for less than 1 hour before
sample collection. They were initially instructed to seat quietly on
the dental chair and then asked to rinse mouth before collection.
During the collection, subjects were asked to swallow first, tilt their
head forward, and expectorate all saliva into a 50 mL centrifuge tube
without swallowing until the volume was 5 mL (Fig. 3). Following the
collection, the saliva was immediately centrifuged at 800g at 4°C
for 10 minutes and the resulting supernatant was used for further
biochemical analysis.

Biochemical Analysis
The biochemical analysis of samples collected was performed in
institution Pharmacy College laboratory under the supervision of a
guide. For estimation of Na, K, and Ca levels, the collected samples
were subjected to flame photometry and the measurements were
recorded.

Statistical Analysis
The statistical analysis was done using the SPCC software and
the unpaired t-test applied at 18 degrees of freedom and 95%
confidence level.

R e s u lts
The mean age in group I was 39 years, whereas in group II mean
age was 26 years. Table 1 shows age range of patients in both
groups (Figs 1 to 3).
Table 1: Agewise distribution of patients in group I and group II
Age range
18–25
25–30
30–35
Above 35

Patient Selection Criteria
Inclusion Criteria
•
•
•

Age above 18 years
Patients with habit of tobacco (smoked and smokeless) and
alcohol and OPMD-confirmed histopathology
Patients with habit of tobacco (smoked and smokeless) and
alcohol but without any OPMDs

Exclusion Criteria
•
•
•
•
•

Patients with any systemic diseases
Patients with periodontitis
Patients with history of any cancer
Patients with OPMD without habit history
Patients with history of any treatment for OPMD for less than
3 months
86

Fig. 1: Oral leukoplakia
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Group I
1
2
4
3

Group II
3
5
1
1
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The OPMD included in group I showed mainly two lesions of
patients, i.e., OSMF and leukoplakia (Table 2). When male and female
patients’ distribution was assessed in both groups, it was found that
in group I for OSMF patients it was 2:1 and for leukoplakia it was 3:1;
in group II, there was equal distribution (1:1) as shown in Table 2.
When the Na, K, and Ca levels were evaluated in group I and
group II, it showed that the mean score of Na levels was significantly
higher (p = 0.0001) and mean score of K levels was significantly
lower (p = 0.0000) in group I when compared with group II. Though
Ca levels were found slightly increased in group I, the difference
was not significant (p = 0.0736) as shown in Table 3 and Figure 4.

were significantly higher in 25 patients with OSCC when compared
to the 25 healthy controls whereas potassium concentrations were
significantly lower in controls when compared to the OSCC patients.
This is partially in concordance with our results as we also found
increased levels of sodium and calcium and significantly lower levels
of potassium in patients with OPMD when compared to the controls.
Zuabi et al.15 found that the subjects with periodontal disease
had elevated concentrations of sodium, calcium, and magnesium;
however, within this group smokers with periodontal disease had

D i s c u s s i o n
Oral squamous cell carcinoma is the sixth most common human
cancer with increasing incidence. To control its growing incidence,
diagnosis/monitoring of this disease is the need of the hour. In the
present study, there is a wide range of difference in the mean age
of two groups. The possible explanation for these variations could
be the cumulative effect of tissue-abusive habits that leads to
formation of oral lesions in later life. Shpitzer et al.12 reported that
concentrations of sodium, calcium, phosphate, and magnesium

Fig. 3: Saliva sample collection

Fig. 2: Oral submucous fibrosis (OSMF)
Table 2: Patient’s distribution in group I and group II
Group I

OSMF
Leukoplakia

Group II

Total
6
4
10

Male:female
2:1
3:1
1:1

Fig. 4: Graphical presentation of difference in the levels of Na, K, and Ca
among group I and group II

Table 3: Comparison of salivary analytes levels in group I and group II
Salivary analytes
Na
K
Ca

Group
Group I
Group II
Group I
Group II
Group I
Group II

Mean score
34
16.88
13.8
23.98
5
4.36

SD
10.2956
3.7108
3.2342
5.9431
1.1269
0.7211

SE
3.4612

t value
4.9469

p value
0.0001 (S)

2.1401

−4.758

0.0000 (S)

0.4243

1.5149

0.0736 (NS)

Na, sodium; K, potassium; Ca, calcium; SD, standard deviation; SE, standard error; S, significant; NS, not significant
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reduced sodium, calcium, and magnesium. This is in contrast with
our finding as all the participants of our study were free of any
periodontal disease. Thus, the salivary changes seen in OPMD
patients were independent of the periodontal status. Also in
the present study patients with OPMD were all smokers but had
elevated levels of sodium and calcium when compared to the
controls who were also smokers. Thus, it’s difficult to comment
whether smoking alone is responsible for salivary changes in
OPMD patients.
Mandel16 reported elevated sodium levels in diabetes mellitus
patients. On the contrary, Marder et al.17 could not confirm that
finding. Ben-Aryeh18 noted an elevation in salivary sodium in
digitalized patients in the unstimulated whole saliva. However,
in the present study neither of our patients was diabetic nor was
anyone taking digitalis, so increased levels of sodium and calcium
in our study are probably due to some other cause.
Fuchs et al.13 had hypothesized that elevated sodium and
chloride levels, which are usually seen in sera of dehydrated
patients, are not so much connected to the oral carcinoma itself but
more related to the dehydration status of oral carcinoma patients
who were all alcoholic. Also alcohol and smoke are considered to
be one of the leading causes of OSCC. However, this hypothesis
was invalid in the present study as both the groups were having
patients with habit of alcohol and smoking but the salivary changes
were significant in OPMD patients. The other possible explanation
given by Schpitzer et al.12 for salivary changes in OSCC is the evercontinuous and intimate contact between saliva and the mucosa
(where this cancer evolves). This hypothesis also holds true for
the present study where similar salivary changes were found in
OPMD patients suggesting salivary analysis as a new diagnostic/
monitoring tool for OSCC. However, the exact mechanism behind
these salivary changes and the correlation between OPMD and
OSCC need to be further studied.

C o n c lu s i o n
Saliva used as a diagnostic tool has a better patient compliance as it
is noninvasive, easy to handle, cost-effective, and it also eliminates
risks of contamination and infection. The salivary electrolytes that
are reported to be raised in OSCC are also raised significantly in
OPMD. However, their association in diagnosis of OSCC at early
stage needs to be evaluated with further research.

L i m i tat i o n s

a n d  S co p e

There is need for further studies with larger sample size with
sensitivity and specificity to validate saliva as a diagnostic tool for
early detection of oral cancer.
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