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Prevalence of Salivary Streptococcus mutans Serotype k in Children 
Undergoing Congenital Heart Surgery
Nursen Topcuoglu* / Elif Bozdogan** / Sadiye Deniz Ozsoy*** / Ismail Haberal**** / 			 
Gurkan Cetin***** / Oya Aktoren****** / Guven Kulekci*******

Objective: The prevalence of Streptococcus mutans serotype k, which was speculated that might be associated 
with the development of cardiovascular diseases, has been reported in adult cardiovascular surgery patients. 
There is no information about presence of serotype k in children with cardiac disease. The aim of this study 
was to determine the salivary prevalence of S.mutans serotype k in children with congenital heart disease. 
Study Design: Salivary samples of 25 patients undergoing elective surgery for congenital heart defects with 
cardiopulmonary bypass and an age and gender matched control group of 25 healthy children were enrolled 
in the study. Species-specific 16SrRNA gene sequences were used for S. mutans and serotype-specific rgpF 
gene sequences were used for S.mutans serotype k determination in stimulated saliva samples. Results:  
S.mutans was detected in 19 (76%) of the study and 15 (60%) of the control children. The difference was not 
shown to be statistically significant. Serotype k was determined from 3 (12%) of the study group, while it was 
not determined from the samples of the control group. Conclusions: Our results indicate that those children 
with congenital heart disease may possess S.mutans serotype k in oral cavity at a higher frequency as similar 
with the adult cardiac surgery patients.  
Keywords: Streptococcus mutans, serotype k,  congenital heart surgery, saliva, children

INTRODUCTION

Patients with congenital cardiac disease are at high risk of 
developing dental caries at a young age, thus adding a burden 
to their quality of life.1-4 Difficulties with nutrition during 

their first years of life, chronic vomiting, high diet frequency, 
sucrose-containing medicine usage and negligence of oral hygiene 

as a result of a greater concern with cardiac disease are certain 
predisposing factors for poor oral hygiene.4,5 Several guidelines 
have existed which have identified specific underlying cardiac 
conditions that placed children at increased risk of infective endo-
carditis (IE).6-8

The relationship between oral microorganisms and the devel-
opment of IE is well known.9,10 It was previously reported that, 
Streptococcus mutans, a major pathogen of dental caries, was the 
most frequently detected species among streptococci in cardiovas-
cular specimens.11 A close relationship of S. mutans with IE has been 
suggested, before.12-15 

Based on the chemical composition of its cell surface serotype 
specific rhamnose–glucose polymers (RGPs), S. mutans have been 
classified into c, e, f and k serotypes.16,17 It has been reported that 
approximately 70% – 80% of S. mutans strains in the oral cavity 
belong to serotype c.18 Detection frequency of serotype k,  a novel 
serotype, was estimated to range from 2% to 5%, while it was 
higher (10%) in cardiovascular surgery patients.19 While it has been 
detected with a higher incidence in cardiovascular specimens,17,20 it 
was speculated that S. mutans serotype k might be associated with 
the development of cardiovascular diseases, because it can resist to 
phagocytosis.19 

S. mutans serotype k strains have also been detected in the oral 
cavities of healthy children with a prevalence of 2 – 2.9%,20,21 but 
there is no information about oral presence of serotype k in children 
with congenital heart disease. 

The aim of this study was to determine the salivary prevalence 
of S. mutans serotype k in children with congenital heart disease and 
compare with an age and gender matched control group of healthy 
children. 
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MATERIALS AND METHOD

Patient selection and sample collection
Twenty-five patients at 3-12 years-old (mean age: 6) undergoing 
elective surgery for congenital heart defects with cardiopulmonary 
bypass under general anesthesia were enrolled in the study. An age 
and gender matched control group of healthy children who attended 
to the Pedodontics Clinic of Istanbul University Faculty of Dentistry, 
Istanbul, Turkey were also analyzed. All clinical procedures were 
approved by Local Ethics Committee of the Istanbul University 
Faculty of Medicine (2011/118-457) and informed consent was 
obtained from each parent prior to initiating the study. 

All oral examinations were performed by one examiner (EB), 
following bio-security principles. The patients were examined on a 
medical examination table under good incident light. The examina-
tions included: determination of the plaque index (PI) of Silness and 
Löe;22 determination of the gingival index (GI) of Löe and Silness23 
and determination of caries experience (dmft and DMFT indices for 
deciduous and permanent teeth, respectively) following the World 
Health Organization (WHO) criteria.24 Buccal, mesial, lingual and 
distal surfaces of each tooth were examined.

Paraffin-stimulated whole saliva samples were collected for 5 
minutes. Swab samples from dental surfaces were taken using sterile 
swab sticks in smaller children, who were unable to chew. The swab 
samples were then placed in 2 ml sterile saline and homogenized 
by vortexing. The samples were separated equally for culture and 
PCR analysis. 

Microbiological analysis
The levels of cariogenic microorganisms were detected using 
culturing techniques. The samples were immediately diluted 10-fold 
and 0.1 ml of appropriate dilutions were then plated onto Mitis Sali-
varius Agar (Acumedia Man Inc., Baltimore, Maryland) with baci-
tracin for mutans streptococci, onto Rogosa Agar (Merck KGaA, 
Dermstadt, Germany) for lactobacilli and onto Sabouraud Dextrose 
Agar (Merck) for yeasts. The typical colonies were counted and 
results were expressed as cfu/ml. The lower limit of detection was 
103 cfu/ml for mutans streptococci and 102 cfu/ml for lactobacilli 
and 10 cfu/ml for yeasts.

PCR techniques were used for S. mutans presence and serotype 
k determination. For each sample, bacterial DNA was extracted and 
purified with the High Pure PCR Template Preparation Kit (Roche, 
Mannheim, Germany) according to the manufacturer’s instructions. 

Species-specific 16S rRNA gene sequences were used for S.mutans 

detection.25 S. mutans positive samples were then analyzed for serotype 
k determination using serotype-specific rgpF gene sequences.21 The 
sensitivity of all the PCR methods was evaluated using reference strains: 
S. mutans ATCC 25175 and S. mutans serotype k LJ23 (obtained from 
Dr K. Nakano, Department of Pediatric Dentistry, Osaka University 
Graduate School of Dentistry, Japan). The detection limit for simulta-
neous PCR was determined as 1000 cells by using the known numbers 
of bacterial cells diluted in sterile distilled water.

Statistical analysis
The data was tested for normality using the Shapiro Wilks test.  
Besides standard descriptive statistical calculations (mean and 
standard deviation), a Fisher’s exact probability test, chi-square and 
Mann Whitney U tests were used for group comparisons. A P value 
of 0.05 was considered significant. Data were processed using the 
SPSS software Version 17.0.

RESULTS
Finally a total of 50 children were included in the study; 25 in the 
study group and 25 in the control group. The ages of the participants 
ranged from 3 to 12 for the study and the control group. The mean 
age of the children was 6.24 (± 2.93) in the study group and 6.24 
(± 2.98) in the control group. There was no statistically significant 
difference in the mean age between the two groups.

The distribution of the dmfs/ dmft, DMFS/DMFT, PI and GI 
values are given in Table 1. There was no significant difference 
for the oral indices between the study and control children. A total 
of 12 in the study group and 12 in the control group had primary 
teeth. The dmft of these groups were 5.50 (± 5.63) and 6.75 (± 3.22) 
respectively. The difference was not shown to be statistically signif-
icant. A total of 13 in the study group and 13 in the control group 
were in mixed dentition, and so, had permanent teeth. The DMFT 
values in the Table 1 represent their diagnosis. 

Table 2 shows the summary of the salivary concentrations of 
mutans streptococci, lactobacilli and yeast for the study and control 
group. There numbers of the salivary cariogenic microorganisms was 
not significantly different between the study and control children.

According to the PCR assay, S. mutans was detected in 19 (76%) 
of the study and 15 (60%) of the control children. The difference 
was not shown to be statistically significant (Table 3). Serotype k 
was determined in 3 (16%) of the 19 S. mutans-positive salivary 
samples. The determination rate for S. mutans serotype k among all 
the study group was 12%. Serotype k was not determined from the 
samples of the control group.

 
 

Study group (n = 25) Control group (n = 25)
P

Mean ± SD Median Min-max mean ± SD Median Min-max
dmft  5.47 ±  5.22 5 0 - 16  6.3 ± 2.98 6  1 - 11 0.275

dmfs  9.69 ± 9.72 7 0 - 30  11.6 ±  5.52 13  2 - 21 0.194

DMFT  2.23 ±  2.65 1 0 - 7  1.38 ± 1.50 1  0 - 4 0.613

DMFS  3.53 ± 4.72 1 0 - 13  2.23 ± 2.59 1  0 - 7 0.710

GI  0.08 ± 0.10  0.08 0.0 - 0.35  0.13 ±  0.17  0.11  0.0 - 0.77 0.466

PI  0.68 ±  0.29  0.68 0.19 - 1.51  0.76 ±  0.35  0.85  0.13 - 1.52 0.443

dmft= decayed, missed, filled deciduous teeth number; dmfs= decayed, missed, filled deciduous teeth surface; DMFT= decayed, missed, 
filled permanent teeth number; DMFS= decayed, missed, filled permanent teeth surface; GI= gingival index; PI= plaque index

Table 1. 	The distribution of the oral indices scores for the study and matched control groups.
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as 1.9 according to WHO,37 but there was no significant difference 
for the oral indices between the cardiac and healthy children in our 
study.  In this case-control study, the same examiner has examined 
all the children in both groups to remove the effects of variation in 
caries diagnosis between different examiners. It is, however, unclear 
if there were any socioeconomic differences between the cases and 
the controls that may have influenced the results. 

Since all chıldren in the control group had carıes experience, 
S.mutans was not detected in 40 % of them. This result may be 
controversial to much research which has suggested that mutans 
streptococci are the major pathogens of human dental caries. 
However, some recent studies indicate that the relationship between 
mutans streptococci and caries is not absolute: high proportions of 
mutans streptococci may persist on tooth surfaces without lesion 
development, and caries can develop in the absence of these 
species.38-40 Recent molecular analyses have strengthened this 
concept by showing that the microbiota associated with white spot 
lesions is more diverse than hitherto appreciated and that novel 
phylotypes and species.39,41,42   In addition, the samples of the chil-
dren which S. mutans wasn’t detected may harbor S.mutans under 
the detection limit of our PCR assay.  

CONCLUSIONS
This is the first report to describe the presence of S. mutans strains 
serotype k in Turkish children and it adds the detection of serotype 
k in oral samples of cardiac children. Closer cooperation between 
pediatric cardiologists, pediatric dentists and oral microbiologists 
could help to improve dental care and systemic health for these 
children. Our results with those of others suggest that S. mutans 
serotype k presence in the oral cavity have to be taken into account 
for IE risk evaluation in cardiac children.
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DISCUSSION
Oral bacterial species such as S. mutans invade the bloodstream from 
the oral cavity, thus it is important to analyze the bacterial profiles of 
oral specimens from patients with high IE risk. S. mutans serotype k  
has been detected in higher frequencies among other serotypes.

This is the first report for oral serotype k prevalence in chil-
dren with congenital heart disease. S. mutans serotype k was firstly 
isolated from the blood of IE subjects and differentiated by glucose 
side chain of the serotype-specific RGPs deficiency,20 which leads 
less antigenic and less susceptible manor to phagocytosis by human 
polymorphonuclear leukocytes.21 In this context, these properties 
increase the virulence of serotype k in blood and cause a greater 
duration of bacteremia and systemic inflammation,26,27 while they 
cause to decrease the cariogenicity of these strains.28-30 Serotype 
k also seems to be potentially associated with the pathogenesis of 
heart valve disease, due to cnm gene, which regards to their ability 
to attach to exposed endothelial collagen.31 

In the present study, salivary prevalence of S. mutans serotype 
k in children with congenital heart disease was 12%, while it was 
not detected in the age and gender matched control group of healthy 
children. The isolation frequencies of S. mutans serotype k in the 
present study were closely similar to those reported by Nakano et al 
19: the detection frequency was 10.3% in 39 cardiovascular surgery 
patients with an age range of 49-80 years old. In the same study, 
serotype k was determined in 2.9% of the oral specimens of 69 
healthy children with an age range of 2-12 years old, while it was 
not determined in their healthy mothers. In another study, S. mutans 
serotype k was detected at a much higher frequency in dental plaque 
specimens from subacute IE patients (75%) than in those from 
non-IE patients (20%).32 So we speculate that the three children in 
our study with positive salivary serotype k, may be at high risk of IE.

Serotype k was originally designated for S. mutans strains 
isolated in Japan, and it is important to consider the geographical 
prevalence of this serotype. The reports regarding the detection of 
serotype k strains in worldwide are very limited. Serotype k has been 
found among strains isolated in Japan, Finland, Thailand and the 
UK,17,33-35 whereas there is no information available on the serotype 
k prevalence in Turkish children. This is the first report for oral sero-
type k prevalence in Turkish population. 

Stecksen-Blicks et al 4 have been observed a poor health of primary 
teeth in cardiac children and they argued that, this could indicate the 
difficult situations as these children face during their first years of life. 
Poor dental health also gives an increased risk of dental bacteremia 
that may lead to IE.36 The mean dmft and DMFT values in our study 
group were 5.47 and 2.23, respectively. The mean DMFT values are 
higher than those for 12 years-old in Turkey, which has been reported 

 
 

Study group (n = 25) Control group (n = 25)
P

IF% Mean ± SD Median Min-max IF% mean Median Min-max
Mutans streptococci* 84  5.7 ±  0.5  6.0 0-7.1 80  5.6 ± 0.5  5.8 0-6.1 0.269

Lactobacilli** 68  4.7 ± 0.6  5.0 0-6.2 80  4.8 ± 0.4  5.0 0-5.0 0.517

Yeast*** 56  3.7 ±  0.6  3.9 0-4.7 68  3.7 ± 0.4  3.8 0-4.0 0.769

IF%= isolation frequency; min= minimum; max= maximum.
*Detection limit=1000 cfu/ml; **Detection limit=100 cfu/ml; ***Detection limit=10 cfu/ml

Table 2.	 Distribution of the numbers of salivary cariogenic microorganisms (log10 cfu/ml) for the study and matched control groups.

 
 

Study group 
(n = 25)

Control group 
(n = 25) P

n % n %

S. mutans 19 76 15 60 0.365

Serotype k 3 12 0 0 0.235

*Detection limit is 1000 cells 

Table 3. 	Distribution of salivary S. mutans serotype k in study and 
control groups

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/38/2/175/1749183/jcpd_38_2_f0312413110kq00w

.pdf by Bharati Vidyapeeth D
ental C

ollege & H
ospital user on 25 June 2022



Prevalence of Salivary Streptococcus mutans Serotype k in Children 

178	 The Journal of Clinical Pediatric Dentistry     Volume 38, Number 2/2013

REFERENCES  
1.	 Hallet KB, Radford DJ, Seow WK. Oral health of children with congenital 

cardiac diseases: a controlled study. Paediatr Dent 14: 224–230, 1992.
2.	 Pollard MA, Curzon ME. Dental health and salivary Streptococcus mutans 

levels in a group of children with heart defects. Int J Paediatr Dent 2: 
81–85, 1992.

3.	 Franco E, Saunders CP, Roberts GJ, Suwanprasit A. Dental disease, 
caries-related microflora and salivary IgA of children with severe congen-
ital cardiac disease: an epidemiological and oral microbial survey. Paediatr 
Dent 18: 228–235,1996.

4.	 Stecksén-Blıcks C, Rydberg A, Nymanl, Asplund S, Svanberg C. Dental 
caries experience in children with congenital heart disease: a case-control 
study. Int J Paediatr Dent 14: 94–100, 2004. 

5.	 da Silva DB, Souza IP, Cunha MC. Knowledge, attitudes and status of oral 
health in children at risk for infective endocarditis. Int J Paediatr Dent  12: 
124-131, 2002.

6.	 Wilson W, Taubert KA, Gewitz M,  Lockhart PB, Baddour LM, Levison M 
et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: A guideline from the American Heart Association Rheu-
matic Fever, Endocarditis, and Kawasaki Disease Committee, Council on 
Cardiovascular Disease in the Young, and the Council on Clinical Cardi-
ology, Council on Cardiovascular Surgery and Anesthesia, and the Quality 
of Care and Outcomes Research Interdisciplinary Working Group. Circula-
tion 116: 1736–1754, 2007.

7.	 Gould FK, Elliott TS, Foweraker J, Fulford M, Perry JD, Roberts GJ et 
al. Guidelines for the prevention of endocarditis: report of the Working 
Party of the British Society for Antimicrobial Chemotherapy. J Antimicrob 
Chemother  57: 1035–1042, 2006.

8.	 Infective Endocarditis Prophylaxis Expert Group. Prevention of Endo-
carditis. Update from Therapeutic Guidelines: Antibiotic Version 13, and 
Therapeutic Guidelines: Oral and Dental Version 1. Therapeutic Guidelines 
Limited, Melbourne, 2008.

9.	 Bayliss R, Clarke C, Oakley C, Somerville W, Whitfield AG, Young SE. 
The microbiology and pathogenesis of infective endocarditis. Br Heart J  
50: 513–519, 1983.

10.	 Knox KW, Hunter N. The role of oral bacteria in the pathogenesis of infec-
tive endocarditis. Aust Dent J  36: 286–292, 1991.

11.	 Nakano K, Inaba H, Nomura R, Nemoto H, Takeda M, Yoshioka H et al. 
Detection of cariogenic Streptococcus mutans in extirpated heart valve and 
atheromatous plaque specimens. J Clin Microbiol  44: 3313–3317, 2006.

12.	 Vose JM, Smith PW, Henry, M, Colan D. Recurrent Streptococcus mutans 
endocarditis. Am J Med 82: 630–632, 1987.

13.	 Ullman RF, Miller SJ, Strampfer MJ, Cunha BA. Streptococcus mutans 
endocarditis: report of three cases and review of the literature. Heart Lung  
17: 209–212, 1988.

14.	 Gauduchon V, Benito Y, Celard M, Mouren C, Delorme V, Phillippe-Bert J 
et al. Molecular diagnosis of recurrent Streptococcus mutans endocarditis 
by PCR amplification and sequencing. Clin Microbiol Infect  7: 36–37, 
2001.

15.	 Nomura R, Nakano K, Nemoto H, Fujita K, Inagaki S, Takahashi T et al. 
Isolation and characterization of Streptococcus mutans in heart valve and 
dental plaque specimens from a patient with infective endocarditis. J Med 
Microbiol 55: 1135–1140, 2006.

16.	 Hamada S, Slade HD. Biology, immunology, and cariogenicity of Strepto-
coccus mutans. Microbiol Rev  44: 331–384, 1980.

17.	 Nakano K, Nomura R, Nakagawa I, Hamada S,  Ooshima T. Demonstration 
of Streptococcus mutans with a cell wall polysaccharide specific to a new 
serotype, k, in the human oral cavity. J Clin Microbiol 42: 198–202, 2004.

18.	 Nakano K, Ooshima T. Serotype classification of Streptococcus mutans and 
its detection outside the oral cavity. Future Microbiol 4: 891–902, 2009. 

19.	 Nakano K, Nemoto H, Nomura R, Homma H, Yoshioka H, Shudo Y et al. 
Serotype distribution of Streptococcus mutans a pathogen of dental caries 
in cardiovascular specimens from Japanese patients. J Med Microbiol  56: 
551–556, 2007.

20.	 Fujiwara T, Nakano K, Kawaguchi M, Ooshima T, Sobue S, Kawabata S 
et al. Biochemical and genetic characterization of serologically untypable 
Streptococcus mutans strains isolated from patients with bacteremia. Eur J 
Oral Sci  109: 330–334, 2001.

21.	 Nakano K, Nomura R, Shimizu N, Nakagawa I, Hamada S,  Ooshima T. 
Development of a PCR Method for Rapid Identification of New Strepto-
coccus mutans Serotype k Strains. J Clin Microbiol 42: 4925–4930, 2004.

22.	 Silness J, Löe H. Periodontal disease in pregnancy. II. Correlation between 
oral hygiene and periodontal condition. Acta Odontol Scandinavica  22: 
121–135, 1964.

23.	 Löe H, Silness J. Periodontal disease in pregnancy. I. Prevalence and 
severity. Acta Odontol Scandinavica 21: 533–551, 1963.

24.	 World Health Organization. Oral Health Surveys. Basic Methods, 3rd edn. 
World Health Organization, Geneva, 1987.

25.	 Rupf S, Merte K, Eschrich K, Stösser L, Kneist S. Peroxidase reaction as 
a parameter for discrimination of Streptococcus mutans and Streptococcus 
sobrinus. Caries Res  35: 258-264, 2001.

26.	 Nomura R, Nakano K, Ooshima T. Contribution of glucan-binding protein 
C of Streptococcus mutans to bacteremia occurrence. Arch Oral Biol  49: 
783–788, 2004.

27.	 Nakano K, Tsuji M, Nishimura K, Nomura R, Ooshima T. Contribution of 
cell surface protein antigen PAc of Streptococcus mutans to bacteremia. 
Microbes Infect 8: 114–121, 2006.

28.	 Nakano K, Matsumura M, Kawaguchi M, Fujiwara T, Sobue S, Nakagawa 
I et al. Attenuation of glucan-binding protein C reduces the cariogenicity 
of Streptococcus mutans: analysis of strains isolated from human blood. J 
Dent Res 81: 376–379, 2002.

29.	 Nakano K, Nomura R, Nemoto H, Lapirattanakul J, Taniguchi N, Grönroos 
L et al. Protein antigen in serotype k Streptococcus mutans clinical isolates. 
J Dent Res 87: 964–968, 2008.

30.	 Nakano K, Nomura R, Taniguchi N, Lapirattanakul J, Kojima A, Naka S et 
al. Molecular characterization of Streptococcus mutans strains containing 
the cnm gene encoding a collagen-binding adhesin. Arch Oral Biol  55: 
34–39, 2010.

31.	 Nomura R, Nakano K, Taniguchi N, Lapirattanakul J, Nemoto H, Grön-
roos L et al. Molecular and clinical analyses of the gene encoding the 
collagen-binding adhesin of Streptococcus mutans. J Med Microbiol  58: 
469–475, 2009.

32.	 Nakano K, Nomura R, Nemoto H, Mukai T, Yoshioka H, Shudo Y et al. 
Detection of novel serotype k Streptococcus mutans in infective endocar-
ditis patients. J Med Microbiol  56: 1413-1455, 2007.

33.	 Nakano K, Lapirattanakul J, Nomura R, Nemoto H, Alaluusua S, Grön-
roos L et al. Streptococcus mutans clonal variation revealed by multilocus 
sequence typing. J Clin Microbiol 45: 2616–2625, 2007.

34.	 Waterhouse JC, Russell RR. Dispensable genes and foreign DNA in Strep-
tococcus mutans. Microbiology  152: 1777–1788, 2006. 

35.	 Lapirattanakul J, Nakano K, Nomura R, Nemoto H, Kojima A, Senawongse 
P et al. Detection of serotype k Streptococcus mutans in Thai subjects. Oral 
Microbiol Immunol 24: 431–433, 2009.

36.	 Hayes PA, Ferules J. Dental screening of paediatric cardiac surgical 
patients. J Dent Child  68: 255–258, 2001.

37.	 World Health Organization.  Country Oral Health Profiles: Available from: 
URL: http://www.mah.se/CAPP/Country-Oral-Health-Profiles/Accord-
ing-to-Alphabetical/Country Area-T/.  Accessed 10 November 2012. 

38.	 Bowden GH. Does assessment of microbial composition of plaque/saliva 
allow for diagnosis of disease activity of individuals? Community Dent 
Oral Epidemiol 25: 76–81, 1997.

39.	 Aas JA, Griffen AL, Dardis SR, Lee AM, Olsen I, Dewhirst FE, Leys EJ, 
Paster BJ. Bacteria of dental caries in primary and permanent teeth in chil-
dren and young adults. J Clin Microbiol 46: 1407–1417, 2008.

40.	 Granath L,  Cleaton-Jones P, Fatti LP, Grossman ES. Prevalence of dental 
caries in 4- to 5-year-old children partly explained by presence of salivary 
mutans streptococci. J Clin Microbiol  31:66-70, 1993. 

41.	 Becker MR, Paster BJ, Leys EJ, Moeschberger ML, Kenyon SG, Galvin 
JL et al.  Molecular analysis of bacterial species associated with childhood 
caries. J Clin Microbiol 40: 1001–1009, 2002. 

42.	 Takahashi & Nyvad. Caries Ecology Revisited: Microbial Dynamics and 
the Caries Process. Caries Res 42:409–418, 2008. 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/38/2/175/1749183/jcpd_38_2_f0312413110kq00w

.pdf by Bharati Vidyapeeth D
ental C

ollege & H
ospital user on 25 June 2022


