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ABSTRACT

Introduction: In patients with chronic renal failure (CRF), dental caries and periodontitis are two common oral health issues.
These patients have weakened immune systems and often experience reduced salivary flow. When the immune system is
compromised, normally harmless oral bacteria can become harmful, leading to infection and damage in the mouth. The aim
was to measure the prevalence of dental caries and periodontal disease in chronic renal failure patients and its relationship
with salivary pH.

Material and Methods: This study was conducted in Department of oral pathology, Vydehi Institute of Dental Sciences,
Bangalore. 60 patients of chronic renal failure (CRF) were divided into 3 groups, Group A (n=17) patients of who had clinically
healthy gingiva, Group B (n=23) patients who had generalized chronic gingivitis and Group C (n=28) patients who had
generalized chronic periodontitis. Periodontal parameters; decayed, missed and filled teeth (DMFT) index, gingival index,
plaque index and salivary pH were recorded. Unstimulated whole saliva was collected according to Navazesh’s method. The
pH of saliva was measured by single electrode digital pH meter.

Results: The prevalence of DMFT, Plaque Index and Gingival index was high in chronic generalized periodontitis in comparison
with chronic generalized gingivitis and clinically healthy gingiva. The pH in cases of generalized chronic gingivitis was more
alkaline in comparison with generalized chronic periodontitis. The periodontal depth pocket and clinical attachment loss, there
was statistically difference seen in chronic generalized periodontitis and chronic generalized gingivitis (p<0.05).

Conclusion: The higher prevalence of caries and periodontitis seen in CRF patients is attributed to the low pH of the saliva,
which could be due to the interspecies interaction in the microbial biofilm. Thus salivary pH may significant diagnostic biomarker
in periodontal disease.

Keywords: Dental caries, periodontitis, chronic renal failure, plaque index, gingival index, Salivary pH.

INTRODUCTION 'Department of Oral Pathology, KGF College of Dental

Dental caries and periodontitis are two different oral
health conditions. Dental caries, also known as tooth decay,
occurs on the visible surfaces of the teeth, while periodontal
infections happen in the gum tissue surrounding the teeth.
Caries is the result of bacterial fermentation of dietary
carbohydrates leading to the destruction of dental hard
tissue due to acidic by-products. It is a slow-progressing
chronic condition. On the other hand, periodontal disease
refers to any disorder of the tissues supporting the teeth. It
is influenced by various factors such as poor oral hygiene,
specific plaque bacteria, smoking, diabetes, aging, and a
person's susceptibility to the disease.'? Patients with chronic
renal failure are more susceptible to oral infections due to
weakened immune systems and reduced saliva flow. This
can lead to the transformation of normal oral bacteria into
harmful pathogens, resulting in infections and damage to the
oral cavity. Some common oral issues seen in these patients
include periodontitis, caries, mucositis, gingivitis, burning
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sensation, abnormal salivary flow rates, pigmentation, and oral
candidiasis**.

There is limited information about the prevalence of cavities
and tooth loss in individuals with early-onset periodontitis. It's
not clear whether tooth loss in these patients is primarily due to
the loss of periodontal support or dental cavities. Some studies
have found that acidic pH is associated with dental cavities and
periodontitis, but the opposite is true for periodontal diseases.
Therefore, further research is needed to understand the
prevalence of dental cavities and periodontal disease in chronic
renal failure patients and its relationship with salivary pH.

MATERIAL AND METHODS

This cross sectional study was conducted at Department
of Oral Pathology, Vydehi Institute of Dental sciences and
Research Centre, Bangalore. Patients who were clinically
diagnosed cases of chronic renal failure reported to the
department of Nephrology at Vydehi medical college hospital,
Bangalore were considered for the study. Ethical clearance
was obtained from the institutional ethical committee (VIDS/
IEC/2013/21) as per standard guidelines and informed consent
was obtained from all the individuals.

60 patients of CRF were divided into 3 groups. Group A had
17 subjects who had clinically healthy gingiva, Group B had
23 patients who had generalized chronic gingivitis and Group
C had 28 subjects who had generalized chronic periodontitis.
Patients with generalized chronic gingivitis as evidenced with
inflammation of the gingiva without loss of attachment. Patients
of the 20-65 years age group with gingivitis, periodontitis,
presence of at least 20 healthy natural teeth (excluding third
molars) and patients of chronic renal failure were included in
the study. Patients with edentulous teeth, malocclusion, mouth
breathing and local pathologic factors conducive to induction
of periodontal disease. History of cancer, fungal or respiratory
infections, current or past habit of tobacco smoking or chewing
were excluded from the study.

National institute of Dental research guidelines®® for
gingival inflammation index were considered for the study.
0= No bleeding, 1= Bleeding after the probe placement in the
gingival sulcus up to 2 mm and along the inner surface of the
gingival sulcus. Findings of Gingiva and periodontium were
recorded for each patient. Patients with clinically healthy

attachment with pocket depth of > 5 mm in at least 30% sites.
The following parameters were recorded: Decayed missing
and filled teeth (DMFT) score, Plaque index, gingival index,
probing pocket depth (PD), Clinical attachment loss (CAL) and
salivary pH. PD and CAL were measured by using a William’s
periodontal probe.

Saliva sample collection

Navazesh’s method

Unstimulated whole saliva specimens were collected in
the morning, and it was asked from all selected subjects that
brush their teeth and do not use any oral stimulation (eating
and drinking) for 90 min prior to collection. The subjects spit
into the collection tube about 1 minute for up to 10 min. The
pH of the saliva was immediately measured with the help of
a single electrode digital pH meter. The pH meter was then
standardized using freshly prepared buffers of pH 7 and pH
4. The electrode was kept inserted in double distilled water.
The electrode was gently dried completely using fresh sterile
filter papers each time and then inserted in the sample. After
observing the pH, the electrode tip was washed with a gentle
stream of distilled water and then inserted in the double
distilled water®’.

Salivary sample analysis

The pH of the saliva was immediately measured, with the
help of a single electrode digital pH meter (Electronics India.
Model 111E). The pH meter was standardized every day. The
electrode was inserted in hydrochloric acid of 0.1 N overnight.
The pH meter was then adjusted using freshly prepared buffers
of pH 7 and pH 4, and the electrode was kept inserted in double
distilled water. The electrode was gently dried completely
using fresh sterile filter papers each time and then inserted
in the sample. After observing the pH, the electrode tip was
washed with a gentle stream of distilled water and then inserted
in the double distilled water. Freshly prepared solutions and
chemicals were used.

Statistical Analysis
Data obtained were computed on Microsoft excel sheet.

Table 2: Mean and standard deviation values of Decayed
missed and filled tooth (DMFT), Plaque Index (PI), Gingival
Index (GI) and salivary pH

gingiva with a probing up to 3mm crevice were labeled
as control group. The basis for periodontitis for the loss of Group A | GroupB | Group C p
Parameters Mean Mean Mean *
value
+SD 5D 5D
Table 1: Distribution of cases in the different groups (A, B, C) Decayed, missed |2.71£1.99 | 2.59+1.7 | 3.19+1.54 | <0.001
and filled tooth
CRF Groups Number of cases (DMFT)Index
n=60 % Plaque Index (PI) | 0.35+0.13 | 1.560.32 | 1.94+0.32 | <0.001
Group A 17 28.33 Gingival Index | 0.44+0.1 |1.49+0.38 | 2.46+0.49 | <0.001
Group B 20 33.33 (GI)
Group C 23 38.33 Salivary pH 7.06+0.04 | 7.26+0.10 | 6.89+0.13 | <0.001

Group A-Clinically healthy gingiva, Group B- Generalized
chronic gingivitis Group C- Generalized chronic periodontitis
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Group A vs B, Group A vs C, Group B vs C
*p value <0.001- Significant




Prevalence of Dental Caries and Periodontal Disease in Chronic Renal Failure Patients and its Relationship with Salivary pH

Statistical package for social sciences (SPSS version 17.0,
Chicago, USA) and Graph pad prism version 5.0 were used
for analysis. Descriptive statistics analysis using student t test
and Analysis of variance (ANOVA) test were used to compare
groups. Data expressed as mean + SD. The level of significance
of study parameters between the groups were studied. P value:
<0.05 was considered statistically significant.

REesuLts

Total 60 patients participated in this study of which
46(76.6%) were males and 14(23.3%) were females [Fig 1].
The mean age group of the male and female patients were
62.1+8.8 and 54.6 +5.3 respectively. The patients were divided
into 3 groups Group A (Clinically healthy gingiva), Group B
(Generalized chronic gingivitis) and Group C (Generalized
chronic periodontitis) comprising of 17(28.33%), 20 (33.33%)
and 23(38.33%) respectively [Table 1].

The Mean values of DMFT index in group A (clinically
healthy gingiva), group B (chronic generalized gingivitis),

B Males
B Females

Fig 1: Gender distribution of subjects

@@ Salivary pH values

GROUPS

Fig 3:Comparison of Average values of salivary pH in different groups
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group C (chronic generalized periodontitis) were 2.71+1.99,
2.59+1.7, 3.19+1.54. There was statistically significant difference
(p<0.001) when compared in different groups. The Plaque
index (PI) and Gingival index (GI) in Group A were 0.35+0.13,
0.44+0.1, Group B 1.56+0.32, 1.49+0.38 and Group C 1.94+0.32,
2.46+0.49 respectively [Fig 2, Table 2]. There was a statistical
difference (p<0.001) found in Plaque index and Gingival
index when compared in the different groups. The prevalence
of DMFT, Plaque Index and Gingival index was high in
chronic generalized periodontitis in comparison with chronic
generalized gingivitis and clinically healthy gingiva.

The average salivary pH in group A (clinically healthy
gingiva), group B (chronic generalized gingivitis) and
group C (chronic generalized periodontitis) were 7.06+0.04,
7.26+0.10, and 6.89+0.13 respectively [Fig 3]. The pH in cases of
generalized chronic gingivitis was more alkaline in comparison
with generalized chronic periodontitis [Fig 2, 3, & Table 2]. The
periodontal depth pocket and clinical attachment loss in group
A (clinically healthy gingiva) were 0.02+0.01, 0.10+0.01, group B
(chronic generalized gingivitis) 4.10+0.12, 4.65+0.14 and group
C (chronic generalized periodontitis) 6.89+0.15, 7.12+0.19
respectively. There was a statistical difference seen in Group B

41
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Fig2 :Mean Values of Decayed missed and filled
tooth(DMFT)index,
Plaque index(Pl),Gingival index(Gl)
8
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Fig4:Periodontal pocket depth(PD) and clinical attachment loss(CAL) in groups( B,C)
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and C [Fig4]. Higher prevalence of caries was seen in group C
(chronic generalized periodontitis).

The prevalence DMFT, Plaque index, gingival index were
increased in chronic generalized gingivitis and their salivary
pH was more alkaline and flow was affected. The salivary pH
was low in chronic generalized periodontitis. All these factors
contributed in CRF patients. There was higher the prevalence
of caries and periodontitis seen in CRF patients is attributed to
the low pH of the saliva.

Discussion

Oral and dental lesions representing CRF are 97%
worldwide. In some reports®, prevalence of oral and dental
lesions in CRF patients was 100%. Oral lesions are usually
due to constrained diets, malnutrition, immunosuppression
and the effects of nephrotoxic drugs, uremic toxins on the
oral tissues. These patients exhibit oral lesions such as dental
caries and periodontitis. Saliva is an exceptional fluid and its
significance as a diagnostic marker has advanced exponentially
in the past decade. The present study attempts to evaluate the
prevalence of dental caries and periodontal disease in chronic
renal failure patients and its relationship with salivary pH.
The patients were divided into 3 groups Group A (Clinically
healthy gingiva), Group B (Generalized chronic gingivitis) and
Group C (Generalized chronic periodontitis) comprising of 17
(28.33%), 20 (33.33%) and 23 (38.33%) respectively. Our findings
were in concordance with findings of Joshi A et al’.

We revealed mean values of DMFT in group A (clinically
healthy gingiva), group B (chronic generalized gingivitis),
group C (chronic generalized periodontitis) were 2.71+1.99,
2.59+1.7, 3.19+1.54. There was statistically significant difference
(p<0.001) when compared in different groups. The findings
were in agreement with Joshi A et al and Xi and colleagues”>16%
showed significantly increased DMFT scores when compared
to healthy and chronic generalized gingivitis.

Our findings showed the average mean values salivary
pH in group A (clinically healthy gingiva), group B (chronic
generalized gingivitis) and group C (chronic generalized
periodontitis) were 7.06+0.04, 7.26+0.10, and 6.89+0.13
respectively. The pH in cases of generalized chronic gingivitis
was more alkaline in comparison with generalized chronic
periodontitis. The periodontal depth pocket and clinical
attachment loss in in group A (clinically healthy gingiva) were
0.02+0.01, 0.10+0.01, group B (chronic generalized gingivitis)
4.10+0.12, 4.65+0.14 and group C (chronic generalized
periodontitis) 6.89+0.15, 7.12+0.19 respectively. There was a
statistical difference seen in Group B and C. Similar findings
were noted by Menezes et al'®. The pH values in healthy
gingiva and chronic generalized gingivitis were alkaline in
nature in contrast to chronic generalized periodontitis were
acidic in nature. However, the negative association may
be related to the demineralization process, occurring at an
acidic pH of 5.5 and below, seen in development of caries
as opposed to the mineralization process seen in calculus
formation, occurring at an alkaline pH of 6.5 and above®'®".
Our findings showed that there was higher the prevalence of
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caries and periodontitis seen in CRF patients is attributed to
the low pH of the saliva, which could be due to the interspecies
interaction in the microbial biofilm. Thus salivary pH may
be a significant diagnostic biomarker in periodontal disease.
Our findings were in concordance with findings of menezes
et al’®. The present study showed increased caries prevalence
in chronic periodontitis patients. Streptococcus gordini and
Streptococcus sanguins (being one of the key stone pathogens
for dental caries) generate H,O, in the biofilm during initial
colonization."” Also, Streptococcus gordini is able to recruit
Porphyomonas gingivalis; the key stone pathogen for chronic
periodontitis, into the biofilm via cell signaling through Al-
2", Other possible causes could be due to the friendly relation
between Streptococcus mutans and Veilonella spp, where
Veilonella uses the lactic acid produced by Streptococcus for
its growth within the biofilm™. It has been demonstrated that
large numbers of S. cristatus are able to adhere to F. nucleatum,
resulting in formations known as corncobs®.

The host response also has a role to play in the above
interaction. It was established that after invasion into several
oral epithelial cell lines, F. nucleatum elicits an instantaneous
host response with increased interleukin-8 (IL-8) expression.
Association with S. cristatus attenuates the induction'*". Also,
F. nucleatum is able to increase the synthesis of the cytokines
IL-6 and IL-8, based on the same, it can be concluded that
increased cytokine levels can lead to a greater periodontal
destruction. The low caries prevalence seen in the AgP group
in spite of having an acidic pH could be attributed to the inter-
species interaction in the microbial biofilm. This co-culture
enhances the expression of the complement resistance protein
ApiAin A. actinomycetemcomitans, significantly enhancing its
resistance toward host-innate immunity.

CONCLUSION

The higher prevalence of caries and periodontitis is seen in
CRF patients is attributed to the low pH of the saliva, which
could be due to the interspecies interaction in the microbial
biofilm. Thus salivary pH may significant diagnostic biomarker
in periodontal disease. In view of the debilitated systemic
condition of chronic renal failure patients on hemodialysis, the
implementation of programs for the prevention and treatment
of oral problems as well as regular follow-up at the beginning
of dialysis are necessary to increase the patient’s awareness
regarding his condition.
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