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ABSTRACT 

Objective: In the healthcare setting, periodontal disease is among common dental disease resulting in tooth loss. Given its increased 

prevalence, the study determines the correlation between oral hygiene and periodontal conditions using radiographic data. Methods: A 

cross-sectional study design was used and radio-graphic data of 1000 patients (aged 16 years or above) from King Abdul Aziz University 

Faculty of Dentistry (KAUFD) was assessed. The patients were divided into four groups based on their type of restoration; such as 

amalgam (77), composite (65), a crown (44), and temporary (11). Data was collected through questionnaire-based approach, which was 

analyzed statistically using SPSS. Results: Majority of the patients had fair oral hygiene (53.8%). The correlation analysis of oral hygiene 

with the restoration surface (p-value 0.571) and control tooth surface (p-value 0.476) was insignificant. Similar results were obtained for 

case tooth (crown restoration) (p-value, .356) and control tooth (p-value, .925). However, there was significant effect of oral hygiene on 

restored tooth bone loss (p-value, 0.004) and control tooth bone loss (p-value, 0.003). Conclusion: The study presents instigating initiatives 

to reinforce oral hygiene and educate general masses about periodontal conditions and its prevention. 
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INTRODUCTION 

The presence of periodontal diseases is considered as a significant cause affecting the oral hygiene negatively 

[1]. Various studies have highlighted that periodontal diseases are a predominant causal factor contributing to 

tooth loss and are associated with a myriad of systemic diseases [1-3]. Due to tooth loss, a significant reduction 

in a patient’s quality of life may be noted [4]. The prevalence of periodontal diseases is increasingly observed 

among diabetic patients [5], in addition to those suffering from various forms of cancer [6]; Therefore, the 

prevalence of such periodontal diseases is significantly higher and needs to be addressed appropriately to 
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decrease its rate of incidence. Moreover, the prevalence of periodontal breakdown has particularly been noted in 

the patients with class two dental restorations [7, 8]. 

The naturally occurring oral biofilm bacteria is a primary causal factor leading to incidence of periodontal 

diseases [9]. Moreover, these bacteria play an important role in initiating an inflammatory cascade response that 

eventually results in periodontal disease pathogenesis [8, 10, 11]. For instance, the use of oral gels was strongly 

recommended to combat periodontal diseases by maintaining appropriate oral hygiene [8]. Furthermore, the 

emulation of correct oral hygiene practices was associated with plaque control leading to amelioration of 

periodontal diseases [10]. 

Plaque-retentive areas are created through restoration with defective margins, which might result in bone loss, 

inflammation, and periodontal destruction [12]. The proliferation of anaerobic bacteria associated with chronic 

periodontitis results when the subgingival microflora is altered. There is an increased risk of tooth loss among 

the prosthetically rehabilitated patients as compared to those, who have not undergone ant prosthetic treatment. 

This clearly suggests that the use of restorations might result in a significant risk factor for periodontal disease 

[12]. It is possible to evaluate the evolution of periodontal area after placement of restoration because of 

uncertain results or unable to attain optimum adjustments [13]. Thereby, to provide protection to the remaining 

teeth and provide prosthodontic restoration longevity, maintaining adequate oral health is crucial.  

The radiographical techniques in the form of cone-beam computed tomography (CBCT) are used to detect 

periodontal conditions [14]. Additionally, the applicability of digital intra-oral radiography was discussed to 

assess periodontal defects by conducting evaluations at the interdental bone level [15]. However, there is lack of 

studies assessing correlation between oral hygiene and periodontal conditions using radiography. There is a 

need to evaluate the correlation between oral hygiene and periodontal conditions for different types of 

restorations. Therefore, this cross-sectional study was aimed to bridge this gap by incorporating the use of 

radiography to analyze the relationship between oral hygiene and the presence of periodontal conditions. 

Through this, the association between these two factors may definitively be concluded. 

THEORETICAL BACKGROUND 

Different types of restorations have been recognized to prevent the deterioration of teeth. Few of the previous 

studies have confirmed that dental prosthesis is more effective as compared to conventional dentures [16, 17]. 

Rajan and Ramamurthy [18] reflected interproximal restorations as the prime cause of periodontal disease. 

Moreover, periodontal conditions occur majorly in a fixed prosthesis, following artificial crowns and removable 

prosthesis, if proper care is not practiced. Nart et al. [19] and Juárez et al. [13] stated that periodontal destruction 

mostly occurs in defective margins of fixed prosthesis, which serve as plaque-retentive areas associated with 

bone loss, inflammation, and insertion.  

A recent study of Liu [17] resonates that the periodontal prosthesis technique is preferred due to multiple pontic 

replacements for the fixed bridge which is used on compromised teeth, where the conventional dentures or other 

restorative techniques cannot be applied. Prosthesis restoration relies on good oral hygiene as well as 

maintenance; however, its success, in the long run, remains questionable. Prosthesis restoration is labelled as a 

breakthrough in the contemporary dentistry with an implant survival over a follow-up period of 10 to 15 years 

[20]. 

However, Zlatanovska et al. [21] reported that prosthetic appliances had been documented for the inadequate 

level of hygiene habits in the patients. Geiballa et al. [22] found that the patients who have undergone fixed 

prosthodontic restoration are able to sustain a satisfactory level of oral hygiene. The impact of poor oral hygiene 

implantation is said to lead to prosthetic therapy failure, which also occurs due to planning and technical errors. 

The placement of restorative margin should be done with great care in the labial region from one proximal area 

to the other one. Previous studies have shown that there is a significant association between the use of 

subgingival margins and occurrence of inflammatory periodontal reaction because of trouble in applying oral 

hygiene measures, defective tooth-restoration interface, disturbed biologic width, over-contouring of restoration, 

and increased pathogenicity of subgingival dental plaque [23]. Undesired tissue effects are likely to be caused 

after subgingival restorations, despite of controlled bacterial plaque. In comparison to the natural dentition, the 

restorations with subgingival margins are presented with increased plaque, inflammation, probing depths, and 

gingival index scores [24].  

Attachment loss is likely to be accompanied with subgingival restorations; while, few of the studies have 

reported increased chances of bleeding after the placement of subgingival margin than the supragingival 

finishing lines [25]. A gingival restoration is displayed after restorations, when the subgingival margin is placed 
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with a thin gingival biotype after restoration [26, 27]. Therefore, subgingival margins are not likely to stay over 

time; although, they are highly preferred by the dental practitioners because of esthetic concerns.  

At times it is not possible to avoid the intracrevicular restorative finishing lines; although, the supragingival 

margin placement is highly beneficial [28]. Therefore, it is important to establish a healthy periodontium 

because of stable gingival tissues that are less likely to be affected by future recession. Considering the 

junctional epithelium, it is important to perform subgingival placement of the restorations with great care 

because the healthy gingival sulcus is very shallow [23]. The harmful effects of placing restorations caused by 

minimal encroachment on subgingival tissues are minimized by placing the restoration not deeper than 0.5 – 0.7 

mm into the gingival crevice.  

MATERIAL AND METHODS 

Study Design  

A cross-sectional study design was employed to determine the correlation between oral hygiene and periodontal 

conditions using radiographic data. The rationale behind using this approach is that earlier researches have been 

conducted on the same discipline [29, 30] and it allows collected of unbiased data that can be easily represented 

[31].  

Statistical Population and Inclusion Criteria 

A questionnaire-based approach was used to investigate three calibrated and general dentists, who were 

responsible for the data collection. Patient demographic data, oral hygiene, and dental history were addressed by 

this questionnaire. For this study, 1000 patients, who were either of sixteen years or above, were screened for 

inclusion by the dentists at King Abdul Aziz University Faculty of Dentistry (KAUFD). The patients were 

screened based on the determined inclusion and exclusion criteria (as shown in Table 1).  

Table 1: The Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

The patients who had undergone class two restorations; of 

mesio-occlusal (MO), distal-occlusal (DO) or mesio-

occlusal-distal (MOD) restorations 

The patients who had not undergone any type of 

restorations or restoration other than class two 

PThe patients who had fixed prosthesis on the first or second 

permanent molars 

The ptients who had no fixed prosthesis on the first or 

second permanent molars 

The patients who had fixed prosthesis at least six months 

ago 

The patients who had fixed prosthesis less than six 

months ago 

 

Consequently, based on the inclusion criteria, 73 patients were included, among which 51 were female; while, 

22 were male (Figure 1).  

 
Figure 1: The Patients’ Gender 

30%

70%

Gender

Male Female
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Informed and written consent was obtained from all the participants to ascertain their willingness to be a part of 

this study. These patients were classified into four main groups of interest in accordance with the type of 

restoration, which was used (amalgam 77, composite 65, crown 44, and temporary 11) (Figure 2).  

 
Figure 2: The type of restoration 

Furthermore, comparisons were conducted between the patients presented with south tooth surfaces and 

restoration in the same tooth. Additionally, comparisons were held between the restored tooth and a control 

tooth on the other side of the arch among the patients with no sound surface on the restored tooth.  

Calibration Process 

All the examiners had attended a review seminar prior to conducting the clinical assessments. In the seminar, a 

complete discussion was conducted regarding trial objectives, research parameters, methodologies, and 

schedule. Furthermore, all these examiners were qualified personnel from Cardio-Pulmonary Resuscitation and 

Ethics of Human Subjects Research. 

Following this, a clinical examination and radiographic evaluation were used to ascertain the degree of 

periodontal health in these patients. In this regard, the first general dentist carried out the calibration process by 

conducting the periodontal examination. Additionally, the second dentist performed the radiographic evaluation. 

Calibration was carried out to suitably quantify the intra-examiner reliability of measuring the periodontal hard 

and soft tissue parameters. It was done in accordance with the pre-set guidelines for both periodontal and 

radiographic examiners. The calibration of the examiners was carried out at KAUFD by an experienced 

periodontist and radiologist. In this regard, the periodontal examiner was calibrated to evaluate the degree of 

periodontal diseases using a manual probe (UNC-12).  

Radiographic Evaluation 

The calibration subjects were in the form of patients who fell within a range of periodontal conditions (types I, 

II, and III). Furthermore, the radiographic examiner was calibrated to effectively utilize the radiographic tools of 

4R software for reading the bone loss from the radiograph. The use of bitewing radiographs (BW) was 

incorporated to conduct the radiographic evaluation by acquiring linear measurements from the cement-enamel 

junction to the alveolar bone crest. It was based on a previous study that had incorporated a similar approach 

[32]. Following this, the acquired data was statistically analyzed through inferential statistics in the form of 

correlation and two-tailed paired t-tests using SPSS.  

RESULTS AND DISCUSSION 

The results of the patients’ oral hygiene are presented in Table (2). The responses of the participants reveal that 

majority of the patients possessed an adequate level of oral hygiene (53.8%), while some had poor hygiene 

(37.1) and only a few had good oral hygiene (9.1%) (Table 2). 

Table 2: The Patients’ Characteristics 

Variable Frequency (N) Percent (%) 

Oral Hygiene    

77

65

44

11
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Type of Restoration 

Type of Restoration
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 Poor 73 37.1 

 Fair 106 53.8 

 Good 18 9.1 

Table 3 shows comparison between the patients presented with south tooth surfaces and restoration in the tooth 

(Table 3). The correlation analysis presents an insignificant correlation between the oral hygiene and restoration 

surface (p-value, 0.571). Similar results were achieved for the control surface (p-value, .476). There is 

significant impact of restoration over the other as revealed by the achieved p-value such as .000.  

Table 3: Correlation among Oral Hygiene, Restoration Surface and Control Surface 

Variables 
Oral 

Hygiene 

Restoration 

Surface 

Control 

Surface 

Oral Hygiene 
Pearson Correlation 1 .041 -.051 

Sig. (2-tailed)  .571 .476 

Restoration Surface 
Pearson Correlation .041 1 -.279** 

Sig. (2-tailed) .571  .000 

Control Surface 
Pearson Correlation -.051 -.279** 1 

Sig. (2-tailed) .476 .000  

 

Table 4 presents the correlation between the tooth case, which has undergone filling and crown along with 

surface restoration with the control tooth case that just has surface restoration. There is an insignificant 

correlation between oral hygiene and case tooth (crown restoration), which reveals an adverse effect of the 

restoration (p-value, 0.356). This is similar for the control tooth, which shows an insignificant correlation in 

terms of oral hygiene (p-value, 0.925).  

Table 4: Correlation between Oral Hygiene, Case tooth, and Control Tooth 

Variables 
Oral 

Hygiene 

Case Tooth # (Has Filling, 

Crown) + Surface 

Control (sound) 

tooth # + surface 

Oral Hygiene 
Pearson Correlation 1 .066 .007 

Sig. (2-tailed)  .356 .925 

Case Tooth # (Has 

Filling, Crown) + Surface 

Pearson Correlation .066 1 .817** 

Sig. (2-tailed) .356  .000 

Control (sound) tooth # + 

surface 

Pearson Correlation .007 .817** 1 

Sig. (2-tailed) .925 .000  

 

Concerning the use of radiography, the bone loss of the tooth for the two tooth cases, i.e., one restored tooth and 

other control tooth has been presented in Table 5. There is an insignificant correlation between oral hygiene, 

bone loss of a restored tooth (p-value .320) and the bone loss of control tooth (p-value, .378). These results 

reveal a detrimental effect of oral hygiene on the periodontal health of the patients. 

 

Table 5: Correlation among Oral Hygiene, Bone Loss of Restored Tooth and Control Tooth 

Variables 
Oral 

Hygiene 

bone loss of restored 

tooth 

bone loss of control 

tooth 

Oral Hygiene 
Pearson Correlation 1 -.071 .063 

Sig. (2-tailed)  .320 .378 

Bone Loss of Restored 

Tooth 

Pearson Correlation -.071 1 .444** 

Sig. (2-tailed) .320  .000 

Bone Loss of Control 

Tooth 

Pearson Correlation .063 .444** 1 

Sig. (2-tailed) .378 .000  

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 6 presents the paired t-test results of oral hygiene and bone loss of control tooth demonstrating a 

significant value based on the mean of the two-bone loss as well as the t-value direction (p-value 0.004). There 

was significant improvement among the patients, who had undergone tooth restoration. 

Table 6: Paired T-Test Results of Oral Hygiene and Bone Loss of Restored Tooth 
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 Mean Std. Deviation t df Sig. (2-tailed) 

Oral Hygiene 1.7208 .62124 
-2.880 196 0.004 

Bone Loss of Restored Tooth 1.9726 1.01497 

 

Table 7 presents the t-test results for the oral hygiene and control tooth. The results reveal that there is a 

significant impact of oral hygiene on the occurrence of tooth periodontal disease (p-value, 0.003), which is 

better as compared to the restored tooth.  

Table 7: Paired T-Test Results of Oral Hygiene and Bone Loss of Control Tooth 

 Mean Std. Deviation t df Sig. (2-tailed) 

Oral Hygiene 1.7208 .62124 
3.045 196 0.003 

Bone Loss of Restored Tooth 1.4066 1.34798 

 

The study has demonstrated the correlation existing between the oral condition of the patients and the 

periodontal disease. The results showed that oral condition has a substantial impact on the oral health of the 

patients, which helps in overcoming the periodontist prospects. These findings are consistent with the study of 

Ding et al. [33], which revealed similar results among the Chinese patients. This might be because dental 

disease such as plaque can be controlled by maintaining oral hygiene, which is corroborated by Kabali and 

Mumghamba [34] in Tanzania and Kadam et al. [35] study in India.  

The outcomes of the current study showed an increased correlation between the oral condition and periodontal 

health of the patient. This is in-line with the study of Ercoli and Caton [36], who demonstrated a clear 

association between patient compliance with the self-performed control for plaque and periodontal health 

following fixed dental prostheses. These results are also corroborated by Gulati et al. [37] showing promotion of 

prosthesis implant care because of increased preferences of the patients towards it. It also stresses that patients 

must be communicated the proper care procedures to be followed to maintain these restorations.  

According to present study, oral hygiene was better for the control tooth as compared to the restored tooth 

because patients generally neglect the oral care habits initially used to practice before restoration. This is in-line 

with the research of Bhola and Malhotra [38]; however, it is found conflicting with the study of Prabhu et al. 

[39] as it showed improved oral health after teeth restoration. This can be due to the difference in the type of 

tooth restoration. The current study findings showed that restoration of the tooth had no impact on the oral 

hygiene of the patients. These results were conflicting with the previous study of Skudutyte-Rysstad et al. [40] 

might be due to the difference in the type of restoration.  

Based on the findings, the study recommends the development of effective and good oral care habits, which can 

be reinforced by introducing various public health campaigns. It also recommends dental experts and dental 

hygienist for promoting education among the patients, motivating them to adopt oral care practices, and 

improving their behaviour to enhance their oral behaviour. The adaptation of these practices by dental nurses 

and assistants can also provide effective and useful results. Moreover, individually tailored oral health practices 

and instructions can be adopted to obtain an adequate level of oral hygiene.  

The findings also recommend that interventions such as goal-setting, self-monitoring, and effective planning 

should be introduced to enhance oral hygiene practices among the patients for preventing occurrence and 

prevalence of periodontal conditions. Likewise, the prevention against these conditions can be strengthened by 

outlining the benefits of the oral health-related behavioral changes and the adverse effect of periodontitis. 

Accordingly, the study recommends that patients should have 24/7 access to dental care, following instructing 

them on efficient plaque removal techniques. Other more specific recommendation includes plaque removal by 

implant polishing or water irrigation (using Hydro Floss) for implant maintenance. However, it is emphasized 

that care must be taken considering the implant positioning as it can cause damage to the seal. Moreover, dental 

hygiene visits should be made to remove calculus and plaque, if present for the implanted teeth. 

CONCLUSION  

Examination of correlation of oral hygiene and the periodontal disease showed that there exists a substantial 

impact between the two. It showed the dental care of the patient influence oral health outcomes. It showed that 

with the use of fabricated restoration, the occurrence of the plaque is higher as compared to the untreated 

reference tooth. Using a quantitative study design, the study showed that there is a need to promote fundamental 

dental health and hygiene practices among the patients, which overcome the risk of developing any oral disease. 
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In composite restoration, the increased percentage of secondary caries and marginal defects relates to decreased 

radiopacity of resin. Moreover, this may increase the chance of detecting adjacent defects and caries in line of 

the restorations.  

Oral health is likely to be reinforced through the promotion of hygiene activities such as regular brushing and 

bi-annually dental visits to reduce the risk of periodontitis. It is quiet challenging to assess and diagnose the 

periodontal conditions as various consequences of periodontal disease such as alveolar bone loss, attachment 

loss, and tooth loss are irreversible. Certain limitations of this study include restriction of recruiting patients 

from a single institute, which limits the generalizability of its findings. Similarly, the study has considered 

limited variables for determining the oral hygiene and periodontal conditions using radiography, where 

inclusion of more variables can provide more comprehensive findings. The study, therefore, directs the future 

research to adopt the qualitative research design, include population from more institutes and consider more 

variables which assist in expanding the study area.  

ACKNOWLEDGMENTS 

The author is very thankful to all the associated personnel contributed in/for the purpose of this research. 

Further, the research holds no conflict of interest and is self-funded. 

REFERENCES 

1. Maisonneuve, P., Amar, S., Lowenfels, A.B., Periodontal disease, edentulism, and pancreatic cancer: a 

meta-analysis, Ann Oncol., 2017, 28(5), 985-995. https://doi.org/10.1093/annonc/mdx019 

2. Yu, Y.H., Chasman, D.I., Buring, J.E., Rose, L., Ridker, P.M. Cardiovascular risks associated with 

incident and prevalent periodontal disease, J Clin Periodontol., 2015, 42(1), 21-28. 

https://doi.org/10.1111/jcpe.12335 

3. Vedin, O., Hagström, E., Gallup, D., Neely, M.L., Stewart, R., Koenig, W., Held, C. Periodontal disease 

in patients with chronic coronary heart disease: Prevalence and association with cardiovascular risk 

factors, European journal of preventive cardiology, 2015, 22(6), 771-778. 

https://doi.org/10.1177/2047487314530660 

4. Velden, U., Amaliya, A., Loos, B.G., Timmerman, M.F., Weijden, F.A., Winkel, E.G., Abbas, F. Java 

project on periodontal diseases: causes of tooth loss in a cohort of untreated individuals, J Clin 

Periodontol., 2015, 42(9), 824-831. https://doi.org/10.1111/jcpe.12446 

5. Wu, Y.Y., Xiao, E., Graves, D.T. Diabetes mellitus related bone metabolism and periodontal disease, 

International journal of oral science., 2015, 7(2), 63. https://doi.org/10.1038/ijos.2015.2 

6. Freudenheim, J.L., Genco, R.J., LaMonte, M.J., Millen, A.E., Hovey, K.M., Mai, X., Wactawski-Wende, 

J. Periodontal disease and breast cancer: a prospective cohort study of postmenopausal women, Cancer 

Epidemiology and Prevention Biomarkers., 2016, 25(1), 43-50. https://doi.org/10.1158/1055-9965.epi-

15-0750 

7. Rosenstiel, S.F., Land, M.F., Fujimoto, J. Contemporary Fixed Prosthodontics-E-Book. Elsevier Health 

Sciences. 2015. 

8. Lauritano, D., Bignozzi, C.A., Pazzi, D., Palmieri, A., Gaudio, R.M., Di Muzio, M., Carinci, F. 

Evaluation of the efficacy of a new oral gel as an adjunct to home oral hygiene in the management of 

chronic periodontitis. A microbiological study using PCR analysis, J Biol Regul Homeost Agents., 2016, 

30(2 Suppl 1), 123-128. 

9. Cekici, A., Kantarci, A., Hasturk, H., Van Dyke, T.E. Inflammatory and immune pathways in the 

pathogenesis of the periodontal disease, Periodontology 2000., 2014, 64(1), 57-80. 

https://doi.org/10.1111/prd.12002 

10. Newton, J.T., Asimakopoulou, K. Managing oral hygiene as a risk factor for periodontal disease: a 

systematic review of psychological approaches to behaviour change for improved plaque control in 

periodontal management, J Clin Periodontol., 2015, 42(S16). https://doi.org/10.1111/jcpe.12356 

11. Santos, A., Pascual, A., Llopis, J., Giner, L., Kim, D.M., Levi Jr, P., Ramseier, C.A. Self-reported Oral 

Hygiene Habits in Smokers and Nonsmokers Diagnosed with Periodontal Disease, Oral health & 

preventive dentistry., 2015, 13(3). 



Mohamed Tharwat Hamed et al.                              Int.J. Pharm. Res. Allied Sci., 2019, 8(3):184-192 

191 

12. Müller, S., Eickholz, P., Reitmeir, P., Eger, T. Long‐term tooth loss in periodontally compromised but 

treated patients according to the type of prosthodontic treatment. A retrospective study. J Oral Rehabil, 

2013, 40(5), 358-367. https://doi.org/10.1111/joor.12035 

13. Juárez, I., Larroulet, S., Ojeda, M., Rosas, C. Periodontal status of teeth restored with crowns and their 

contralateral homologues, Valdivia. Chile, J. oral res.(Impresa)., 2015, 4(3), 167-173. 

https://doi.org/10.17126/joralres.2015.035 

14. Bagis, N., Kolsuz, M.E., Kursun, S., Orhan, K. Comparison of intraoral radiography and cone-beam 

computed tomography for the detection of periodontal defects: an in vitro study, BMC oral health., 2015, 

15(1), 64. https://doi.org/10.1186/s12903-015-0046-2 

15. Christiaens, V., De Bruyn, H., Thevissen, E., Koole, S., Dierens, M., Cosyn, J. Assessment of 

periodontal bone level revisited: a controlled study on the diagnostic accuracy of clinical evaluation 

methods and intra-oral radiography, Clinical oral investigations., 2018, 22(1), 425-431. 

https://doi.org/10.1007/s00784-017-2129-8 

16. Gowd, M.S., Shankar, T., Ranjan, R., Singh, A. Prosthetic consideration in implant-supported prosthesis: 

A review of literature, Journal of International Society of Preventive & Community Dentistry., 2017, 

7(Suppl 1), S1. https://doi.org/10.4103/jispcd.JISPCD_149_17 

17. Liu, C.L.S. Periodontal prosthesis in contemporary dentistry, The Kaohsiung journal of medical 

sciences., 2018, 34(4), 194-201. https://doi.org/10.1016/j.kjms.2018.01.008 

18. Rajan, K., Ramamurthy, J. Effect of restorations on periodontal health, Journal of Dental and Medical 

Sciences., 2014, 13(7), 2279-0861. https://doi.org/10.9790/0853-13747173 

19. Nart Molina, J., Mor Reinoso, C., Baglivo Duarte, M., Paniagua Cotonat, B., Valles Vegas, C., Pascual 

La Rocca, A. Rehabilitación del paciente periodontal mediante prótesis fija dentosoportada: 

consideraciones prácticas y secuencias de tratamiento, Gaceta dental: Industria y profesiones., 2011, 

22(228), 60-72. 

20. Nemli, S.K., Güngör, M.B., Aydın, C., Yılmaz, H., Bal, B.T., Arıcı, Y.K. Clinical and radiographic 

evaluation of new dental implant system: Results of a 3-year prospective study, Journal of Dental 

Sciences., 2016, 11(1), 29-34. https://doi.org/10.1016/j.jds.2014.11.003 

21. Zlatanovska, K., Dimova, C., Zarkova-Atanasova, J., Korunoska Stevkovska, V., Gigovski, N., 

Kocovski, D. Oral hygiene in patients with fixed prosthodontic restorations, Journal of Hygienic 

Engineering and Design., 2017, 21, 83-89. 

22. Geiballa, G.H., Abubakr, N.H., Ibrahim, Y.E. Patients’ satisfaction and maintenance of fixed partial 

denture, European journal of dentistry., 2016, 10(2), 250. https://dx.doi.org/10.4103%2F1305-

7456.178313 

23. Paniz, G., Nart, J., Gobbato, L., Chierico, A., Lops, D., Michalakis, K. Periodontal response to two 

different subgingival restorative margin designs: a 12-month randomized clinical trial. Clinical oral 

investigations, 2016, 20(6), 1243-1252. https://doi.org/10.1007/s00784-015-1616-z 

24. Schätzle, M., Lang, N. P., Ånerud, Å., Boysen, H., Bürgin, W., Löe, H. The influence of margins of 

restorations on the periodontal tissues over 26 years. J Clin Periodontol, 2001, 28(1), 57-64. 

https://doi.org/10.1034/j.1600-051x.2001.280109.x 

25. Gemalmaz, D., Ergin, Ş. Clinical evaluation of all-ceramic crowns. The Journal of prosthetic dentistry, 

2002, 87(2), 189-196. https://doi.org/10.1067/mpr.2002.120653 

26. Koke, U., Sander, C., Heinecke, A., Müller, H. P. A possible influence of gingival dimensions on 

attachment loss and gingival recession following placement of artificial crowns. International Journal of 

Periodontics & Restorative Dentistry, 2003, 23(5). 

27. Tao, J., Wu, Y., Chen, J., Su, J. A follow-up study of up to 5 years of metal-ceramic crowns in maxillary 

central incisors for different gingival biotypes. International Journal of Periodontics & Restorative 

Dentistry, 2014, 34(5). https://doi.org/10.11607/prd.2024 

28. Padbury Jr, A., Eber, R., Wang, H. L. Interactions between the gingiva and the margin of restorations. J 

Clin Periodontol, 2003, 30(5), 379-385. https://doi.org/10.1034/j.1600-051x.2003.01277.x 

29. Daubert, D.M., Weinstein, B.F., Bordin, S., Leroux, B.G., Flemmig, T.F. Prevalence and predictive 

factors for peri‐implant disease and implant failure: a cross‐sectional analysis, J Periodontol., 2015, 

86(3), 337-347. https://doi.org/10.1902/jop.2014.140438 

30. Joda, T., Michelaki, I., Heydecke, G. Peri-implant bone loss of dental implants with platform-switching 

design after 5 years of loading: A cross-sectional study, Quintessence international., 2015, 46(1). 



Mohamed Tharwat Hamed et al.                              Int.J. Pharm. Res. Allied Sci., 2019, 8(3):184-192 

192 

31. McCusker, K., Gunaydin, S. Research using qualitative, quantitative, or mixed methods and choice based 

on the research, Perfusion., 2015, 30(7), 537-542. https://doi.org/10.1177/0267659114559116 

32. Eickholz, P., Riess, T., Lenhard, M., Hassfeld, S., Staehle, H.J. Digital radiography of interproximal 

bone loss; the validity of different filters, J Clin Periodontol., 1999 26(5), 294-300. 

https://doi.org/10.1034/j.1600-051x.1999.260506.x 

33. Ding, F., Wu, D., Han, X., Cheng, L.J., Sun, Z., Lv, Y.L. Oral hygiene and periodontal conditions in 

Chinese patients with aortic aneurysm, BMC oral health., 2018, 18(1), 136. 

https://doi.org/10.1186/s12903-018-0594-3 

34. Kabali, T.M., Mumghamba, E.G. Knowledge of Periodontal Diseases, Oral Hygiene Practices, and Self-

Reported Periodontal Problems among Pregnant Women and Postnatal Mothers Attending Reproductive 

and Child Health Clinics in Rural Zambia, International journal of dentistry., 2018, 2018. 

https://doi.org/10.1155/2018/9782092 

35. Kadam, N.S., Patil, R., Gurav, A.N., Patil, Y., Shete, A., Naik Tari, R., Jadhav, P. Oral hygiene status, 

periodontal status, and periodontal treatment needs among institutionalized intellectually disabled 

subjects in Kolhapur district, Maharashtra, India, Journal of oral diseases., 2014, 2014. 

https://doi.org/10.1155/2014/535316 

36. Ercoli, C., Caton, J.G. Dental prostheses and tooth‐related factors, J Clin Periodontol., 2018, 45, S207-

S218. https://doi.org/10.1111/jcpe.12950 

37. Gulati, M., Govila, V., Anand, V., Anand, B. Implant maintenance: a clinical update, International 

scholarly research notices., 2014, 2014. 

38. Bhola, R., Malhotra, R. Dental procedures, oral practices, and associated anxiety: a study on late-

teenagers, Osong public health and research perspectives., 2014, 5(4), 219-232. 

https://doi.org/10.1016/j.phrp.2014.06.007 

39. Prabhu, S., Krishnamoorthy, S.H., Sathyaprasad, S., Chandra, H.S., Divyia, J., Mohan, A. Gingival, oral 

hygiene and periodontal status of the teeth restored with stainless steel crown: A prospective study, 

Journal of Indian Society of Pedodontics and Preventive Dentistry., 2018, 36(3), 273. 

https://doi.org/10.4103/jisppd.jisppd_227_17 

40. Skudutyte-Rysstad, R., Tveit, A.B., Espelid, I., Kopperud, S.E. Posterior composites and new caries on 

adjacent surfaces-any association ? Longitudinal study with a split-mouth design, BMC oral health., 

2016, 16(1), 11. https://doi.org/10.1186/s12903-016-0167-2. 


