Frequency of Bleeding on Probing of Abutment Tooth in Patients Having Fixed Restoration
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Abstract
Objective: To determine the frequency of bleeding on probing of abutment teeth in patients having fixed prosthesis.
Study design: Descriptive, Cross-sectional study.
Place and duration of study: Prosthodontics Department of de'Montmorency College of Dentistry/Punjab Dental Hospital, Lahore, from January 2020 to June 2020.
Methodology: The study included a total of 381 patients aged 25-45 years with fixed prosthesis. Periodontal examination was performed using the criteria of Ainamo and Bay (1975) for assessment of bleeding on probing. Data was collected about supragingival versus subgingival restorations, presence or absence of overhangs and quality of margin definition. Statistical analysis was done using SPSS 20.0.
Results: Out of 381 patients, 143 (37.5%) showed bleeding on probing of abutment teeth. The bleeding rates were significantly higher in subgingival restorations (51.0%) than supragingival restorations (23.8%) (p<0.001). The bleeding was 57.1% in restorations with overhangs and 24.0% in restorations without overhangs (p<0.001). The bleeding was 61.9% in ill-defined margins and 22.2% in well-defined margins (p<0.001).
Conclusion: The frequency of bleeding on probing in abutment teeth with fixed prosthesis was 37.5%. Subgingival placement, presence of overhangs, and ill-defined margins significantly increased the risk of gingival inflammation.
Keywords: Fixed prosthesis, bleeding on probing, gingival inflammation, abutment teeth, periodontal health.
Introduction
Fixed prosthetic restorations represent a cornerstone treatment modality for replacing missing teeth and restoring oral function¹. These restorations are more retentive, stable and comfortable when compared to removable alternatives, but can present challenges in the maintenance of periodontal health². The link between fixed prostheses and periodontal complications has been widely reported with gingival inflammation being one of the most commonly described sequelae³.
Bleeding on probing is an important clinical parameter for early detection of gingival inflammation and periodontal disease⁴. This parameter is a sensitive marker for subgingival inflammation and is often a precursor of the clinical signs of gingivitis⁵. Bleeding on probing around abutment teeth has become an important diagnostic aid for evaluating the biological compatibility of restorative procedures in the context of fixed prostheses⁶.
The marginal integrity of fixed restorations is of pivotal importance for the preservation of periodontal health⁷. Subgingival restoration margins provide a protected environment for bacterial accumulation, which leads to a changed microbial ecology and an increased inflammatory response⁸. Studies have shown that subgingival crown margins are associated with significantly higher rates of plaque accumulation and gingival bleeding when compared with supragingival placement⁹.
Restoration over hang¹⁰ is another major iatrogenic factor in periodontal complications. Surface irregularities create plaque-retentive areas that hinder effective oral hygiene maintenance and favour bacterial colonisation¹¹. Clinical studies have shown that overhanging restoration margins can increase the risk of periodontal disease by modifying the local microbial environment¹².
The quality of restoration margins significantly influences periodontal tissue response¹³. A well defined smooth margin allows better plaque control and less irritation of the tissues where as a poorly finished or ill defined margin leads to inflammation and loss of attachment.¹⁴ Current research highlights the importance of reaching the optimal marginal adaptation in reducing biological complications.¹⁵
Bleeding on probing around restored teeth has been reported with different frequencies in previous studies, ranging from 19.5% to 52.2% depending on the study population and the characteristics of the restoration¹⁶⁻¹⁸. A study performed at the University of Valencia showed that 19.5% of crowned teeth showed bleeding on probing⁷. Similarly, a study from Turku University reported bleeding on probing in 38.1% of restored teeth⁸. These differences highlight the importance of population-specific studies to evaluate the local pattern of periodontal complications.
The objective of this study was to determine the frequency of bleeding on probing of abutment teeth in patients having fixed prosthesis and to evaluate its association with restoration characteristics including margin position, presence of overhangs, and margin definition quality¹⁹.
Methodology
This descriptive cross-sectional study was conducted at the Prosthodontics Department of de'Montmorency College of Dentistry/Punjab Dental Hospital, Lahore, following ethical approval from the institutional review board²⁰. The study was conducted over a period of six months from January 2020 to June 2020²¹.
A total of 381 patients were included using non-probability convenient sampling technique²². Sample size was calculated using a confidence level of 95% and expected frequency of 38.1% from previous literature⁸. All participants gave their written informed consent prior to the examination²³.
Patients aged 25-45 years with porcelain fused to metal crowns placed by qualified dentists and in function for at least six months were included in the study²⁴. Exclusion criteria comprised patients with systemic diseases affecting periodontal health, bleeding disorders, neuromuscular disorders, oral malignancies, and those unable to follow examination instructions²⁵.
Periodontal examination was performed using a Williams periodontal probe under adequate illumination²⁶. Bleeding on probing was evaluated by the Ainamo and Bay (1975) criteria, in which score 0 was no bleeding and scores 1-4 reflected different degrees of bleeding response²⁷. A score of 1-4 was regarded as positive for bleeding on probing²⁸.
Clinical examination included assessment of the position of the margin of the restorations (supragingival vs. subgingival), presence or absence of overhangs, and the quality of the definition of the margin (well-defined vs. ill-defined)²⁹. Restorations with margins at or coronal to the gingival margin were considered supragingival, and those with margins apical to the gingival margin were considered subgingival³⁰. Overhangs were identified using a sharp explorer and tactile examination³¹. Margin definition was assessed based on the smoothness and continuity of the restoration-tooth interface³².
All examinations were performed by a single calibrated examiner to ensure consistency³³. Inter-examiner reliability was established through pilot testing on 20 patients prior to study commencement³⁴. Data was recorded on structured proformas and entered into SPSS version 20.0 for statistical analysis³⁵.
Descriptive statistics were calculated for all variables³⁶. Chi-square test was used to determine associations between bleeding on probing and restoration characteristics³⁷. A p-value of ≤0.05 was considered statistically significant³⁸.
Results
A total of 381 patients with fixed prostheses were examined in this study³⁹. The mean age of participants was 35.2 ± 8.4 years, with 189 (49.6%) males and 192 (50.4%) females⁴⁰. The mean duration of prosthesis placement was 18.3 ± 12.1 months⁴¹. Among the participants, 76 (19.9%) were smokers while 305 (80.1%) were non-smokers⁴². In the educational status, 198 (52.0%) patients had education above matriculation level⁴³.
The overall incidence of bleeding on probing between abutment teeth was found to be 143 out of 381 patients (37.5%)⁴⁴. This is a considerable proportion of patients suffering from gingival inflammation around their fixed prostheses⁴⁵.
Table I: Demographic Characteristics of Study Participants
Variable n Percentage
Age (years) 381 Mean: 35.2 ± 8.4
Gender - Male 189 49.6%
Gender - Female 192 50.4%
Duration of prosthesis (months) 381 Mean: 18.3 ± 12.1
Smoking status - Yes 76 19.9%
Smoking status - No 305 80.1%
Education - Above Matric 198 52.0%
Education - Below Matric 183 48.0%

Bleeding on Probing in Supragingival versus Subgingival Restorations
Analysis of restoration margin position revealed significant differences in bleeding on probing rates⁴⁶. Among 189 supragingival restorations, 45 (23.8%) showed bleeding on probing, while 144 (76.2%) remained free of bleeding⁴⁷. However, the bleeding rates were significantly higher in subgingival restorations with 98 out of 192 (51.0%) restorations with positive bleeding on probing⁴⁸. The difference between supragingival and subgingival restorations was statistically significant (p<0.001)⁴⁹.
Table II: Bleeding on Probing in Supragingival versus Subgingival Restorations
Restoration Position Total Restorations (n) Bleeding on Probing Present Bleeding on Probing Absent Percentage with BOP p-value
Supragingival 189 45 144 23.8% <0.001
Subgingival 192 98 94 51.0% <0.001

Bleeding on Probing in Restorations with or without Overhangs
The presence of restoration overhangs significantly influenced bleeding on probing outcomes⁵⁰. Among 156 restorations with overhangs, 89 (57.1%) demonstrated bleeding on probing⁵¹. Conversely, restorations without overhangs showed considerably lower bleeding rates, with only 54 out of 225 restorations (24.0%) exhibiting positive bleeding⁵². This difference was statistically significant (p<0.001)⁵³.
Table III: Bleeding on Probing in Restorations with or without Overhangs
Overhang Status Total Restorations (n) Bleeding on Probing Present Bleeding on Probing Absent Percentage with BOP p-value
With Overhangs 156 89 67 57.1% <0.001
Without Overhangs 225 54 171 24.0% <0.001

Bleeding on Probing in Restorations with Well-defined versus Ill-defined Margins
Margin definition quality demonstrated a strong association with bleeding on probing⁵⁴. Well-defined margins were associated with significantly lower bleeding rates, with 52 out of 234 restorations (22.2%) showing positive bleeding⁵⁵. In contrast, ill-defined margins showed substantially higher bleeding rates, with 91 out of 147 restorations (61.9%) demonstrating bleeding on probing⁵⁶. This difference was statistically significant (p<0.001)⁵⁷.
Table IV: Bleeding on Probing in Restorations with Well-defined versus Ill-defined Margins
Margin Definition Total Restorations (n) Bleeding on Probing Present Bleeding on Probing Absent Percentage with BOP p-value
Well-defined 234 52 182 22.2% <0.001
Ill-defined 147 91 56 61.9% <0.001

Discussion
The present study revealed an overall frequency of bleeding on probing of 37.5% among abutment teeth with fixed prostheses⁵⁸. This finding aligns with previous research reporting bleeding on probing rates ranging from 27% to 52.2% in similar populations⁵⁹⁻⁶¹. The observed frequency indicates a substantial proportion of patients experiencing gingival inflammation following fixed prosthetic treatment⁶².
Impact of Placement of Restorative Margin The significantly increased rate of bleeding on probing for subgingival restorations (51.0%) compared with supragingival restorations (23.8%) confirms the detrimental effect of subgingival placement of the margin on periodontal health⁶³. This is in agreement with the work by Reitemeier et al. who showed that intracrevicular crown margins had about twice the risk of bleeding compared with supragingival margins⁶⁴. The increased bleeding associated with subgingival margins can be explained by several factors including limited access for maintenance of oral hygiene, changes in the environment of the gingival sulcus, and promotion of colonization of pathogenic bacteria⁶⁵.
The subgingival restoration margins may provide a protected niche for bacterial colonization and may lead to a shift in the microbial ecology towards more periodontal pathogenic species⁶⁶. It has been shown that subgingival restorations support the growth of gram-negative anaerobic bacteria such as the black-pigmented Bacteroides, which have been highly correlated with periodontal disease⁶⁷. Mechanical irritation from subgingival margins may also contribute to inflammation and bleeding of the tissue⁶⁸.
In modern clinical practice, supragingival margin placement is increasingly favored, whenever technically possible⁶⁹. This allows for better plaque control, less tissue irritation and better professional maintenance⁷⁰. However, subgingival placement may be necessary in certain clinical situations, particularly when esthetic requirements or retention need dictates margin position⁷¹.
The much higher rate of bleeding on probing in restorations with overhangs (57.1%) compared to restorations without overhangs (24.0%) shows the significant impact of restoration quality on periodontal health⁷². This is corroborated by a vast body of literature linking overhanging restorations to periodontal disease⁷³. Lang et al. demonstrated that placement of restorations with overhanging margins results in a subgingival flora resembling that of chronic periodontitis⁷⁴.
Overhanging restoration margins serve as plaque-retentive factors that impede effective oral hygiene maintenance⁷⁵. Such irregularities create stagnation zones where bacterial biofilms can grow undisturbed, leading to increased production of inflammatory mediators and tissue damage.⁷⁶ Moreover, the physical presence of overhangs impedes proper access for interdental cleaning devices, further compromising plaque control measures.⁷⁷
In the management of clinical overhangs, these are generally removed by careful contouring procedures⁷⁸. Removal of overhangs has been associated with reduced gingival inflammation and small improvements in radiographic bone support⁷⁹. Prevention of overhang formation by careful restoration procedures and quality control measures continues to be the preferred approach⁸⁰.
The significant difference in bleeding on probing between well-defined (22.2%) and ill-defined (61.9%) margins highlights the importance of finishing procedures for restorations⁸¹. Well-defined margins allow for better plaque control and less irritation to the tissues, whereas rough or poorly finished margins promote bacterial accumulation and inflammatory response⁸².
There are many factors that influence the quality of restoration margins from impression accuracy, laboratory procedures, cementation techniques and finishing protocols⁸³. Contemporary materials and techniques have improved the ability to achieve smooth, well-adapted margins, but clinical execution remains crucial⁸⁴. Digital workflows and computer-aided manufacturing have shown promise in improving restoration marginal quality⁸⁵.
Rough or irregular restoration surfaces increase the rate of plaque accumulation and alter the local microbial environment⁸⁶. Surface roughness also hinders effective cleaning and may induce mechanical irritation of adjacent soft tissues⁸⁷. Clinical studies have demonstrated that a smooth surface is related to less plaque accumulation and better gingival health⁸⁸ .
Clinical Implications The results of this study have important clinical implications⁸⁹. The high frequency of bleeding on probing around fixed prostheses underscores the need for thorough pre-treatment periodontal assessment and post-treatment maintenance protocols⁹⁰. Clinicians should strive to obtain optimal restoration characteristics such as supragingival margin placement when feasible, elimination of overhangs and achievement of smooth, well-defined margins⁹¹.
The patient should be instructed on the necessity of perfect oral hygiene around fixed prostheses⁹². Particular emphasis should be placed on interdental cleaning techniques and the use of suitable oral hygiene devices⁹³. Routine professional maintenance and surveillance for early signs of periodontal problems can prevent progression to more serious disease⁹⁴.
The results also indicate that evaluation of restoration quality should be an integral part of prosthetic treatment evaluation⁹⁵. Clinical protocols for restoration finishing and quality control can help minimize iatrogenic factors contributing to periodontal complications⁹⁶.
Study Limitations
Several limitations of this study should be acknowledged⁹⁷. The cross-sectional design prevents establishment of causal relationships between restoration characteristics and bleeding on probing⁹⁸. Longitudinal studies would give a better insight into the temporal development of periodontal complications⁹⁹ . The study was also confined to porcelain fused to metal restorations and results may not be generalizable to other restoration types¹⁰⁰ .
Convenience sampling methodology may introduce selection bias, and the single-center design limits generalizability to other populations¹⁰¹. Future multi-center studies with larger sample sizes and longer follow-up periods would strengthen the evidence base¹⁰².
Conclusion In the present study population, the frequency of bleeding on probing of abutment teeth in patients with fixed prostheses was 37.5%¹⁰³. Subgingival placement of restorations, presence of overhangs and ill-defined margins were significantly associated with increased bleeding on probing¹⁰⁴. These findings emphasize the importance of obtaining optimal restoration characteristics and implementing effective maintenance protocols to preserve periodontal health around fixed prostheses¹⁰⁵.
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