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Abstract 
      The distribution of periodontal disease increases with age with severe periodontitis affecting 
11% of the world’s population. The exposure to periodontal risks can be assessed using the 
parameters of PRA and PRC examined in PEMBRA. This prospective pilot study as a follow-up of a 
retrospective study combined the parameters as MPRP and grouped the parameters into low, 
medium, and high-risk during E&D. Eighteen periodontitis patients with BPE 3 and 4 were selected. 
      Clinical examination recorded parameters in MPRP. Descriptive analysis was performed and 
the parameters were analysed using SPSS version 24. The average age of the patients was 49 
years old. The low risk was recorded in 5.6% of patients with plaque score:6%, BOP:10%, and 
PPD:1-3 mm. The medium risk was 22.2% with plaque score:38%±8.8, BOP:13.1%±3.1, PPD: ≥5 
mm 7±4, tooth loss:3±3 and alveolar bone loss:0.79±0.2, and the high-risk at 72.2% with the plaque 
score:49.6%±14.6, BOP:43.8%±21.0, PPD ≥5 mm:5±10, tooth loss:5±6 and alveolar bone loss 
0.9±0.3.  88.9% were non-diabetic, 83.3% were non-smokers and none had a history of periodontal 
surgery.  
      These results showed MPRP increased with the risks of getting the disease, the assessment of 
which served as an educational tool for the patient in oral hygiene practice and for clinicians during 
PEMBRA. 
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 Introduction 
 
 Periodontal disease is a disorder or an 
infection affecting the supporting tissues of teeth 
with the most common occurrences being 
gingivitis and periodontitis1,2. The distribution of 
the disease increases with age among 
adolescents and an older population from high-
income countries3. The prevalence of severe 
periodontitis was approximately 10% of the 
global population in 20174 and in 2019, there 
were 1.1 billion prevalent cases of severe 
periodontitis globally with the age-standardised 
prevalence rate increased by 8.44% worldwide 

and this, could not be ignored5. There are risk 
factors that affect the susceptibility of the patients 
to develop periodontal disease, its severity, and 
the outcome of treatment6. Thus, the assessment 
of the risks has become the pivotal aspect in the 
management of periodontal disease7 and may 
slow down and control the progression of the 
disease. The risk assessment identifies factors 
contributing to periodontal disease and predict 
the potential for patient susceptible to develop 
the disease, providing proactive and targeted 
treatment.  The American Academy of 
Periodontology (AAP) believes the clinical use of 
risk assessment will become a component of all 
comprehensive individualised dental and 
periodontal evaluations inclusive of nonsurgical 
periodontal therapy and as well as Supportive 
Periodontal Therapy 8.9. 

Page et al. (2002) developed a computer-
based Periodontal Risk Calculator (PRC) for 
objective quantitative assessment of risk. The 
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model is calculated based on nine factors of 
mathematically derived algorithms which were 
the age of the patient, smoking history, medical 
problems, such as diabetes, history of 
periodontal surgery, pocket depths, furcation 
involvements, restorations, or calculus below the 
gingival margin, radiographic bone height, and 
vertical bone lesions. The score ranges from 1 to 
5, with 1 to 2 being low-risk (LR), 3 to 4 medium-
risk (MR), and 5 high-risks (HR). PRC is usually 
done during examination and diagnosis (E & D) 
of periodontal patients10. Meanwhile, in 2003 
Lang and Tonetti, reported on Periodontal Risk 
Assessment (PRA) describing a functional 
diagram based on six parameters for the 
progression of periodontitis. The six parameters 
are % BOP, no. of sites of PPD ≥5mm, number 
of tooth loss due to mobility out of 28 teeth, an 
estimation of the loss of periodontal support in 
relation to patient’s age (bone loss), an 
evaluation of systemic (diabetic) or genetic 
conditions and, an evaluation of the 
environmental or behavioral factor (smoking). 
The spider-web formed classifies the patients 
into LR, MR, or HR. However, this PRA is done 
after treatment to assess periodontal risks for 
review and further management11,12 (Fig. 1). 

 

 
Figure 1. Spider-web PRA. 

 
The study by Elizabeth Koshi et. al. 

(2012) reported that the use of risk assessment 
instruments might help to prevent or minimize the 
development of more advanced periodontal 
disease 13. In 2015 study comparing both risk 

assessment tools suggested a future tool that 
incorporates mentioned risk parameters to 
assess the risk factors14. However, the latest 
comparative study of the two-risk assessments 
concluded PRA and PRC showed a minimal 
agreement, and recording specific disease 
severity may result in improved agreement15. As 
concluded by Dhulipalla et.al, evaluating the risk 
factors accordingly might help in reducing the 
health care cost of individual treatment and if 
done before nonsurgical periodontal therapy, 
clinicians would be able to forecast the future 
aspect of an individual’s periodontal disease for a 
risk-based management plan16.  

PEMBRA focus on critical risk factors for 
diagnosis and predicting treatment plan. The 
criteria were easy to use, the assessment was 
rapid, the clinical technique minimally invasive, 
and the accurate diagnosis comprehensive 
periodontal charting was done17. This risk-based 
treatment approach for low, moderate, and high, 
categorised the management into mild, moderate, 
and more drastic or radical approaches with the 
specific review or supporting care interval, and 
indicating who should treat the patients as 
guidelines. Elizabeth Mertz et al. in 2017 used 
this tool during baseline and follow-up to motivate 
patients. They found out that with formal training, 
and knowing how to use the tools, clinicians 
highly ranked a commitment to evidence-based 
care and sensed that the tools were helping to 
improve patient care, health, and experience as 
motivation18,19,20. Thus, the objectives of this 
research were to identify the periodontal risk 
parameters from PRA and PRC as MPRP to be 
used in the E&D of periodontal patients and 
determine the patients’ PEMBRA 
 

Materials and methods 
 

Patients were recruited according to the 
following inclusion criteria which were the age of 
18-65 years old; number of teeth more than 10; 
patients with the Basic periodontal examination 
(BPE) of codes 3 and 4. Meanwhile, the 
exclusion criteria were pregnancy. All patients 
were provided with written informed consent. The 
parameters used in the E&D of the patient were 
based on the previous retrospective study as in 
PRA. Parameters were also added for 
categorising diabetes mellitus (DM) into non-DM, 
controlled, and poorly controlled and history of 
Non-smoking (NS), smoking <10 cigarettes, 
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smoking >10 cigarettes, smoking >20 cigarettes. 
Additional parameters were the number of teeth 
with subgingival restorations, history of 
periodontal surgery, and furcation with one and 
two sites involvement.  

Patients were categorised into LR, MR, 
and HR. Results obtained from this pilot study 
could determine the most appropriate and 
effective parameters. Intra and inter-calibration of 
two examiners were carried out. The parameters 
and the risk group of the patients were analysed 
using SPSS version 24, and descriptive analysis 
was performed to get the frequency, percentage, 
mean and standard deviation (SD). 
 

Results 
 

From the screening of the patients with 
BPE 3 and 4, 18 patients (9 males and 9 
females) were selected as research subjects. On 
E&D, 5.6% (n=1) patient was categorised in LR, 
27.8% (n=4) in MR and 72.2% (n=13) was in HR 
group. The age of the patients was averaged as 
49 years old (Fig. 2).  

 
 

 
Figure 2. Risk assessment according to low, 
medium, and high risk. 

 
 
Table 1 showed the risk parameters 

according to mean and standard deviation (SD) 
with % Plaque score (PS): 46.9(13.7), % 
BOP:35(23), PPD >5mm: 13.1(9.6), tooth loss 
due to mobility: 4(5) and   alveolar bone 
loss/patient’s age: 0.9(0.3). Non-DM patients 
(88.9%), NS (83.3%), and no involvement of 
teeth with furcation (77.8%) made up for most of 
the selected subjects, however, these groups 
were not specifically identified and analysed in 
the risk grouping. 

 

 
Table1. Risk parameters according to frequency, 
percentage, mean and standard deviation (SD). 
 

 
Table 2. Frequency, mean and SD according to 
low, medium, and high risk. 
 

 
Table 3. Frequency and percentage according to 
low, medium and high risk (Categorical data). 

 
 
Table 2 recorded 5.6% of patients at LR 

with plaque score:16%, BOP:10%, and PPD:1-3 
mm. The MR was 22.2% with plaque 
score:38%±8.8, BOP:13.1%±3.1, PPD: ≥5 mm 
7±4, tooth loss:3±3 and alveolar bone 
loss:0.79±0.2, and the HR of 72.2% with the 
plaque score:49.6%±14.6, BOP:43.8%±21.0, 
PPD ≥5 mm:5±10, tooth loss:5±6 and alveolar 
bone loss 0.9±0.3. table 3 presented 6.25% of 
non-DM at LR, 25% at MR, and 68.8% at HR 
with none recorded as poorly controlled DM. The 
smoking history of the patients when categorised 
seems inconclusive though when analysed, LR 
has 6.25%, MR at 25%, and HR at 68.8%.  



 
Journal of International Dental and Medical Research ISSN 1309-100X                                  Modified Periodontal Risk Parameters 
http://www.jidmr.com                                                                                                                                       Mahyunah Masud and et al 

 

  Volume ∙ 15 ∙ Number ∙ 2 ∙ 2022 
                            

Page 688 

Discussion 
 

It is very important to differentiate the risk 
factors from the cause of disease as the 
presence of risk factors does not necessarily lead 
to the occurrence or made worst of the disease. 
They may be modifiable or non-modifiable. As 
modifiable risk factors are usually environmental 
or behavioral in nature, they can be changed 
compared to non-modifiable factors which are 
usually intrinsic to the individual.  From the 
population survey in Malaysia, 10.6% of subjects 
with deep pockets were found in the age group 
45-54, which the occurrence is the highest 
compared to the other age group21. From our 
result, the average age of patients with deep 
pockets was the MR which was 42 years old, and 
HR at 52 years old and the economic burden of 
managing these cases of periodontitis at the 
national level is substantial due to this high 
prevalence22.  

One of the risk indicators to determine 
disease outcome was plaque score. In this study, 
the mean plaque score for LR, MR, and HR was 
reported as 16.0%, 38.0%, and 49.7% 
respectively. Interestingly, the plaque score did 
not vary significantly between ages, but there 
was a small increase in the percentage of sites 
with a plaque with increasing age. Since plaque 
is the main aetiological factor that contributes to 
periodontal disease and plays a major role in the 
maintenance of oral hygiene, it thus acts as a 
positive indicator for periodontal health23. 
Persistent gingival bleeding on probing was 
associated with an increased risk for periodontal 
breakdown24,25. Thus, BOP being an indicator of 
tissue inflammatory response to bacterial 
pathogens is widely used clinically to assess the 
periodontal condition and disease progression26. 

The % BOP in our study for LR, MR, and 
HR were 10%, 13.1%, and 43.8%. Specifically, 
the absence of BOP showed an almost 0% risk 
for periodontal breakdown, while pockets that 
constantly bled during follow-up appointments 
had a 30% risk of losing probing attachment. 
BOP still represents the most reliable clinical 
predictor for disease 'activity' during periodontal 
maintenance27. The number of sites of PPD ≥ 
5mm renders the extent of progression of the 
disease and the increase indicated the HR of 
periodontal disease. In this study, the number of 
sites with PPD ≥5mm was 7 and the high risks 
were 15.  The severity of periodontitis was 

significantly associated with deeper pockets for 
smokers, persons with higher body mass index, 
bridges and crowns, diabetes, 28 and those who 
were asthamatic29 and elderly patients with 
cognitive impairment30.  

The mean of tooth loss due to mobility in 
MR was 3 teeth, while in HR was 5 teeth. The 
reasons for tooth loss were not known, due to the 
inability of some patients to recall the reasons. 
Besides tooth loss, the % of bone loss is a risk 
parameter in many studies. The higher the 
destruction of alveolar bone loss in relation to 
age increases the risk of progression of 
periodontal disease. In our study, the mean of 
MR is 0.79, while the HR is 0.93. To compare 
with previous unpublished retrospective studies, 
the LR was presented with 0 – 0.05, 0.6 – 1.0 
categorised as MR, and 1.0 categorised as HR. 
Even though radiographic evidence of bone loss 
represented the history of periodontal diseases; 
however, it does not rule out the possibility of 
rapidly progressing lesions31. In relation to 
smoking, there is a dose-effect relationship 
between cigarette smoking and the severity of 
periodontal disease. Generally, studies showed 
that cigarette smoking is associated with a 
twofold to sevenfold increased risk of having 
attachment loss compared with NS32,33. After 
controlling factors such as age, sex, plaque, and 
calculus, in a study of 615 American adults, the 
odds of having a mean probing depth of at least 
3.5 mm in selected posterior sextant was 
reported as five times greater for smokers than 
for non-smokers34. Smoking also has an 
immunosuppressive effect on the host, adversely 
affecting the host immune systems35. In our study, 
6.3% (n=1) non-diabetic and 6.3% (n=1) 
controlled diabetic was in LR and 25% (n=4) in 
MR. Due to the small sample size, there is no 
subject with uncontrolled diabetes. The effect of 
smoking and DM on periodontal disease in our 
study could not be conclusively determined when 
compared to many studies cited. 

Both supra and subgingival restorative 
margins influence the periodontal health in a 
similar manner with respect to plaque 
accumulation and increase in pocket depth36,37. 
However, there was no sign of subgingival 
restoration to the periodontal risks. There were 
also no subjects presented with a history of 
periodontal surgery hence the analysis of this 
parameter was inconclusive due to the small 
sample size even though studies showed that 
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surgical procedures were effective in reducing 
the pocket depth to various levels38. Even though 
22.2% of subjects have furcation-involved teeth, 
a study by Nibali et al. (2021) reported that only 
8.9% of general dental practitioners felt confident 
in treating furcation-involved teeth39. and 
believed that teeth were twice as likely to be 
lost40 and that regardless of the type of therapy 
provided or the inability to adequately instrument 
these areas during the therapy41 however, the 
study by Ferreira et al.  2020 showed 
improvements in probing depth, BOP, and 
radiographic aspects42.  

Strength of the Study 
Based on the suggestions from the 

publication that has been accepted on our 
retrospective study, we increased the number of 
parameters adapted from PRC which were 
furcation involvement, history of periodontal 
surgery, and subgingival restorations. In smoking, 
we have also specified into NS, smoke <10, >10, 
and >20 cigarettes per day. For DM, we specified 
non-DM, controlled, and poorly controlled. 

Limitation of the Study 
The limitation of the study was the small 

sample size and short duration of the study. 
Recommendation: A specific and 

detailed record of parameters especially in 
relation to diabetes and smoking is 
recommended during E&D. Thus, a more in-
depth study of each of these parameters is 
needed with bigger samples to control the effects 
of each specific parameter on the disease. The 
development of a calculator as a web-based tool 
for a clinical protocol in the application of 
PEMBRA is recommended for future study. 
 

Conclusions 
 
The identification of periodontal risk 

parameters is important to diagnose, determine 
the prognosis, and categorise the patients into 
the low, medium, and high-risk groups during 
E&D. Risk assessment of the MPRP served as 
an educational tool for patients to maintain good 
oral hygiene practices, and for the clinicians to 
implement PEMBRA early in the management of 
the patients. 

 
Acknowledgements 
 
Sincere appreciation to the Dean, Faculty 

of Dentistry, Universiti Teknologi MARA, and 

clinical staff, who have helped and assisted in 
this research. 

Ethics Statement: This study was 
approved by the Ethics Research Committee of 
Universiti Teknologi Mara Malaysia (Reference 
No.600-IRMI (5/1/16). 
 
 Declaration of Interest 
 
 The authors report no conflict of interest. 
 
 References 
 
1. World Health Organization Data and Statistics 2018 for Oral 

Health https://www.nidcr.nih.gov/research/data: Last access 
date 17 April 2022.  

2. Newman MG., Takei HH., Klokkevold PR., Carranza FA. 
Carranza's Clinical Periodontology 2014, 10th edition, Chapter 
8. London: Elsevier Health Sciences.  

3. Nazir M., Al-Ansari A., Al-Khalifa K., Alhareky M., Gaffar B, 
Almas K. Global Prevalence of Periodontal Disease and Lack of 
its Surveillance. The Scientific World Journal 2020; article ID 
2146160:1-8). doi: 10.1155/2020/2146160. PMID: 32549797 

4. Frecken JE., Sharma P., Stenhouse L., Green D., Laverty D., 
Dietrich T.  Global Epidemiology of Dental Caries and Severe 
Periodontitis – a Comprehensive Review. J Clin 
Periodontol  2017;44 (suppl.18): 1-12), S94-S105 
doi:10.1111/jcpe.12677. 

5. Chen MX., Zhong YJ., Dong QQ., Wong HM., Wen YF. Global, 
Regional, and National Burden of Severe Periodontitis 1990-
2019: An analysis of the Global Burden of Disease Study 
2019. J Clin Periodontol 2021;48(9);1165-1188, https :// doi. 
Org / 10.1111 /jcpe. 13506.  

6. Tenenbaum HC., Tenenbaum H., Zohar R. Future Treatment 
and Diagnostic Strategies for Periodontal Diseases. Dent Clin 
North Am 2005;49(3):677-694.  doi:10.1016 /jcden 
2005.03.006.  

7. Lang NP. And Tonetti MS. Periodontal Risk Assessment (PRA) 
for Patients in Supportive Periodontal Therapy (SPT). Oral 
Health and Preventive Dentistry 2003;1:7-16. 

8. American Academy of Periodontology Statement on Risk 
Assessment. J Periodontology 2008;79(2):202-
202. https://doi:10.1902/jop.2008.082001.  

9. Page RC.  and Beck JD. Risk assessment for periodontal 
diseases. Int Dent Journal 1997;47(2):61-87. https: 
//doi:10.1111/j.1875-595x. 1997. Tb 00680. x.  

10. Page RC., Krall EA., Martin J., Mancl L, Garcia RI. Validity and 
Accuracy of a Risk Calculator Predicting Periodontal Disease. J 
Am Dent Assoc 2002;133(5):69-76. https:// doi: 10. 14219 
/jada.archive.2002.0232.  

11. Lang NP., Tonetti MS. Periodontal Risk Assessment (PRA) for 
Patients in Supportive Periodontal Therapy. Oral Health & 
Preventive Dentistry 2003; 1/2003:7–16.  

12. Periodontal Risk Assessment (PRA) tool. https://www.perio-
tools.com. Last access date: 17 April 2022. 

13. Koshi E., Rajesh S., Koshi P., Arunima P. Risk Assessment for 
Periodontal Disease. J Indian Soc Periodontol 2012;16(3):324-
328. https://doi:10.4103/0972-124x.100905.  

14. Sujai,  GVNS., Triveni VSS., Barath S., Harikishan G. 
Periodontal Risk Calculator Versus Periodontal Risk 
Assessment. Journal of Pharmacy and Bioallied Sciences 
2015;7(Suppl 2):656- 659. https://doi:10.4103/0975-
7406.163593.  

15. Petsos H., Arendt S., Eickholz P., Nickles K., Dannewitz B. 
Comparison of Two Different Periodontal Risk Assessment 
Methods with Regard to Their Agreement: Periodontal Risk 
Assessment versus Periodontal Risk Calculator.  J Clin 
Periodontol 2020;47(8): 921-932 doi.10.1111/jcpe.13327.  



 
Journal of International Dental and Medical Research ISSN 1309-100X                                  Modified Periodontal Risk Parameters 
http://www.jidmr.com                                                                                                                                       Mahyunah Masud and et al 

 

  Volume ∙ 15 ∙ Number ∙ 2 ∙ 2022 
                            

Page 690 

16. Dhulipalla R., Bade S., Bollepalli AC., Katuri KK., Devulapalli 
NS., Swarna C. Evaluation of Periodontal Risk in Adult Patients 
Using Two Different Risk Assessment Models - A Pilot Study. J 
Clin Diagn Res 2015;9(2):25-29. https: //doi: 10. 7860 /jcdr/ 
2015/11772.5556. 

17. Mullinsa JM., Evenb JB., White JM. The Journal of Evidence-
based Dental Practice Annual Report Series. Dental Hygiene 
2016; 16:91-98.  

18. Mertz E., Wides C., White J. Clinician Attitudes, Skills, 
Motivations, and Experience Following the Implementation of 
Clinical Decision Support Tools in a Large Dental 
Practice.  Journal of Evidence-Based Dental Practice 2017: 
17(1):1-12, https: // doi .org /10.1016/j.jebdp.2016.10.001.  

19. Sunitha S; Aruna G., Doddawad Vidya, 
Srinivasan Arunpriya. Oral Hygiene, Periodontal Condition, and 
Their Treatment Need of Teaching Faculty in Higher 
Schools.  Journal of International Dental and Medical 
Research 2021; 14 (4):1592-1598  

20. Al—Bayaty, Fouad H; Hidayat, MFH; Ariffin, Farha; Noor, 
Erni;  Masud, Mahyunah; et al. Fruits and Vegetables: A Cost-
effective Practical Solution in Periodontal Pre-Clinical Surgical 
Training for Postgraduate Students. Journal of International 
Dental and Medical Research 2021; 14 (4):1498-1502. 

21. National Oral Health Survey of Adults 2000 Prevalence of 
Periodontal Conditions. NOHSA 2000; 5(5.4): 36- 43.  

22. Dom TNM., Ayob R., Muttalib KA, Aljunid SM. The National 
Economic Burden Associated with the Management of 
Periodontitis. International Journal of Dentistry 2016; Article 
ID1891074:1-7), https//:doi/org/10/1155/2016/1891074. 

23. Ragghianti MS., Greghi SLA., Lauris JRP., Sant’ana ACP. 
Influence of Age, Sex, Plaque and Smoking on Periodontal 
Conditions in a Population from Bauru, Brazil. J Appl Oral Sci 
2004;12 (4) :273-279.   

24. Lang NP., Adler R., Joss A., Nyman S. Absence of Bleeding on 
Probing. An indicator of Periodontal Stability. J Clin Periodontol 
1990;17(10):714–721 doi:10.1111/j.1600-051x.1990.tb01059x.  

25. Newburn E. Indices to Measure Gingival Bleeding. J 
Periodontol 1996;67(5):555-561 
doi:10.1902/jop.1996.67.6.666.  

26. Zimmermann H., Hagenfeld D., Becher H., Diercke K., El-Sayed 
N., Fricke J., Halina K., et.al. Pocket Depth and Bleeding on 
Probing and Associations with Dental, Lifestyle, Socioeconomic 
and Blood Variables: a Cross-sectional Multicenter Feasibility 
Study of German National Cohort. BMC Oral Health 
2015;15(7):1-9 doi:10.1186/1472-6831-15-7.  

27. Masud M., Ishak IIM., Kamarazaman N., Baharuddin IH.  An 
Assessment of the Risk Profiles of Periodontal Patients for 
PEMBRA: A Retrospective Study. Archives of Oral Science, 
Malaysian Society of Periodontology Special Edition 2022 
(Accepted for publication). 

28. Husain, Juzaily; Mohd, Farah Natashah; Said, Abdul Hadi; 
Yaacob, Munirah. Oral Health-Related Quality of Life Among 
Adults Attending Periodontal Clinic in Kuliyyah of Dentistry IIUM 
Kuantan. Journal of International Dental and Medical 
Research 2020; 13(1):252-257.  

29. Nadimpalli Harshita, Deepa G Kamath, Swati Pralhad, Vishak 
Acharya, Srikant N. Periodontal Status in Patients with Asthma-
a Case-Control Study. Journal of International Dental and 
Medical Research 2020; 13 (4):1389-1396.  

30. Fatimah Maria Tadjoedin, Lindawati S Kusdhany, Yuda Turana, 
Boy M Bachtiar, Sri Lelyati C Masulili . Periodontal Parameters 
in Indonesian Elderly and its Association with Cognitive 
Impairment. Journal of International Dental and Medical 
Research 2020; 13 (3):1009-1012.  

31. Persson RE., Tzannetou S., Feloutzis AG., Brägger U., Persson 
GR., Lang NP. Comparison Between Panoramic and Intra-oral 
Radiographs for the Assessment of Alveolar Bone Levels in a 
Periodontal Maintenance Population. J Clin 
Peridontol 2003;30(9):833-839 doi.10.1034/j.1600-
051x2003.00379x.  

32. Tomar SL., Asma S. Smoking-attributable Periodontitis in the 
United States: Findings from NHANES III:  National Health and 
Nutrition Examination Survey. J Periodontol 2000;71(5):743-

751 doi.10.1902/jop.2000.71.5.743.  
33. Bergström, J., Eliasson, S., Dock, J. A 10-year Prospective 

Study of Tobacco Smoking and Periodontal Health. Journal of 
periodontology 2000;71(8):1338-1347.  

34. Kinane DF., Chestnutt LG. Smoking, and Periodontal Disease. 
Crit Rev Oral Biol Med 2000;11(3):356-365.   

35. Johnson, GK., Guthmiller, JM. The Impact of Cigarette Smoking 
on Periodontal Disease and Treatment. Periodontology 
2000, 2007; 44(1):178-194. https: //doi: 10.1111 / j.1600-0757. 
2007.00212.x.  

36. Dhanraj M., Benita PBDS., Varma A., Jain AR. Effect of 
Subgingival Margins Influencing Periodontal Health – a 
Systematic Review and Meta-analysis. Biomed Pharmacol J 
2017;10(2): 739-747. https://dx.doi.org/1013005/bpj/1163.  

37. Orkin DA., Reddy J., Bradshaw D. The Relationship of the 
Position of Crown Margins to Gingival Health. J Prosthet Dent 
1987;57(4):421-424.  

38. Rosling B., Nyman S., Lindhe J., Jern B. (1976). The Healing 
Potential of the Periodontal Tissues Following Different 
Techniques of Periodontal Surgery in Plaque-free Dentitions: A 
2-year clinical study. Journal of Clinical Periodontology 1976: 
3(4), 233-250.  

39. Nibali L., Shemie M., Li G., Ting R., Asimakopoulo K., 
Barbagallo G., Lee R., Walter R., Aimetti M., Rudiger S. 
Periodontal Furcation Lesions: A Survey of Diagnosis and 
Management by General Dental Practitioners. Journal of 
Clinical Periodontology 2021; 48(11):1441-1448,  https :// 
doi.org/ 10.1111 /jcpe. 13543.   

40. Wang HL., Burgett FG., Shyr Y., Ramfjord S. The Influence of 
Molar Furcation Involvement and Mobility on Future Clinical 
Periodontal Attachment Loss. J Periodontol 1994;65: 25–29.  

41. Kalkwarf KL., Kaldahl WB., Patil KD. Evaluation of Furcation 
Region Response to Periodontal Therapy. J Periodontol 1988; 
59(12):794–804. 10.1902/jop.1988.59.12.794.  

42. Ferreira CL, Pedroso JDF, da Silva Lima VC, Ramos TCS, 
Filho ABM, Jardini MAN, J. Treatment of Grade III Furcation 
Involvement in Upper Molars: Case Series with 2-16 Year 
Follow up. J Indian Society of Periodontology 2020; 24(4): 387-
391. 


