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ABSTRACT

Background

Severe tooth wear and pulpal disease are common challenges in dentistry, affecting both function
and aesthetics. Managing these conditions requires a well-planned approach that integrates
restorative, endodontic, and implant therapies based on the severity of structural loss and pulpal
involvement. The objective of this study was to evaluate the effectiveness of these treatment
modalities in restoring function, aesthetics, and long-term stability.

Methods

This cross-sectional study was conducted at Bibi Aseefa Dental College, SMBBMU Larkana, from
April 2023 to April 2024. A total of 79 patients with moderate to severe tooth wear and pulpal
disease were included. Treatment plans were categorized into restorative, endodontic, and implant
therapies based on clinical and radiographic assessments. Patients were followed up for six months,
and treatment outcomes were evaluated based on functional improvement, aesthetic satisfaction, and
complications. Statistical analysis was performed using SPSS software, with chi-square and
independent t-tests applied to assess differences among treatment groups.

Results

Restorative treatment was preferred for mild to moderate tooth wear, while endodontic therapy was
primarily indicated for cases with irreversible pulpitis and pulpal necrosis. Implant therapy was used
for non-restorable teeth and showed the highest success rate (95%), followed by endodontic (90.3%)
and restorative (85.7%) treatments. Functional and aesthetic outcomes were favorable across all
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groups, with implants providing the highest patient satisfaction (p=0.021). Complications were
minimal, though peri-implantitis was observed in 25% of implant cases.

Conclusion

The findings suggest that an individualized treatment approach based on the severity of tooth wear
and pulpal involvement leads to favorable clinical outcomes. While restorative and endodontic
therapies effectively preserve natural dentition, implants provide a reliable long-term solution for
severely compromised teeth. A multidisciplinary approach, combined with regular follow-ups, is
essential for ensuring optimal treatment success and patient satisfaction.
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INTRODUCTION

Severe tooth wear and pulpal disease are common dental conditions that can significantly impact a
patient's oral health, function, and aesthetics(1). Tooth wear occurs due to attrition, abrasion, and
erosion, leading to progressive loss of tooth structure. If left untreated, it can result in dentinal
hypersensitivity, occlusal instability, and, in advanced cases, pulpal exposure and necrosis. Pulpal
disease, on the other hand, arises from deep carious lesions, trauma, or extensive restorations, often
requiring endodontic intervention or tooth replacement(2). Managing these conditions effectively
requires a comprehensive approach that considers both function and long-term prognosis(3).

The choice of treatment depends on the severity of tooth wear, pulpal involvement, and the
structural integrity of the affected teeth(4). Restorative procedures, such as composite bonding,
veneers, and crowns, are commonly used for mild to moderate wear cases to restore aesthetics and
function while preserving natural tooth structure(5). Endodontic therapy is necessary when pulpal
involvement leads to irreversible inflammation or necrosis, allowing the retention of compromised
teeth(6). In cases where teeth are severely damaged or non-restorable, implant therapy provides a
durable and functional replacement, improving both masticatory efficiency and aesthetics(7).
Advancements in dental materials and treatment techniques have improved the success rates of
restorative, endodontic, and implant procedures(8). However, each approach has its limitations, and
long-term success depends on factors such as occlusal forces, material selection, patient compliance,
and oral hygiene maintenance. Understanding the effectiveness of these treatment options in
different clinical scenarios is essential for optimizing patient outcomes.

This study aims to analyze the integration of restorative, endodontic, and implant therapies in the
management of severe tooth wear and pulpal disease. By evaluating treatment outcomes, patient
satisfaction, and potential complications, this research provides valuable insights into selecting the
most appropriate treatment modality for different cases.

METHODOLOGY

This study was conducted at Bibi Aseefa Dental College, SMBBMU Larkana, for one year, from
April 2023 to April 2024. The research aimed to evaluate the effectiveness of restorative,
endodontic, and implant therapies in managing severe tooth wear and pulpal disease. The study
followed an observational cross-sectional design and included a total of 79 patients who met
specific eligibility criteria.

A cross-sectional study was conducted where data was collected from patients requiring dental
treatment for severe tooth wear and pulpal disease. Ethical approval was obtained from the
Institutional Review Board of Bibi Aseefa Dental College before the commencement of the study.
All patients provided written informed consent before participation, and confidentiality of patient
information was maintained throughout the study.

Patients visiting the Department of Operative Dentistry and Prosthodontics were screened based on
clinical examination and radiographic findings. A convenience sampling technique was used to
enroll participants who met the study criteria.
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Inclusion criteria:

« adults aged 18 to 65 years requiring restorative, endodontic, or implant therapy

« patients with moderate to severe tooth wear, confirmed through clinical examination

e individuals diagnosed with pulpal disease, including symptomatic irreversible pulpitis, pulpal
necrosis, or failed root canal treatment

« patients requiring restorative rehabilitation, root canal therapy, or dental implants

« individuals willing to participate and available for follow-up visits

exclusion criteria:

e patients with systemic conditions that may affect healing, such as uncontrolled diabetes,
osteoporosis, or immune disorders

« individuals with active periodontal disease or poor oral hygiene compliance

« cases with recent dental trauma requiring emergency management

e pregnant or lactating women

« patients unwilling to provide consent or unable to attend follow-ups

Patients were assessed through a structured clinical examination and radiographic evaluation. A
detailed history, including demographic details and dental history, was recorded. Radiographs,
including periapical and panoramic views, were used to assess pulpal health, periapical conditions,
and the extent of structural loss.

Data collected included:

« age, gender, occupation, and smoking status

« tooth wear severity (classified using the Basic Erosive Wear Examination index)
« pulpal diagnosis and radiographic findings

« type of treatment required based on clinical assessment

Patients were categorized into three treatment groups based on their clinical needs: restorative,

endodontic, and implant therapy.

Restorative treatment:

« indicated for mild to moderate tooth wear without significant pulpal involvement

« direct composite restorations, veneers, or full-coverage crowns were placed

« adhesive techniques were used for composite bonding, and crowns were fabricated based on
occlusal requirements

endodontic treatment:

« indicated for symptomatic irreversible pulpitis or necrotic pulp

« treatment was performed under rubber dam isolation

« biomechanical preparation was done using rotary nickel-titanium instruments with sodium
hypochlorite irrigation

« the root canal system was obturated with gutta-percha and a resin-based sealer, followed by a final
restoration

implant therapy:

« indicated for non-restorable teeth due to severe wear or failed endodontic treatment

« teeth were extracted using atraumatic techniques, and implants were placed after a healing period

« implant fixtures were inserted following a sequential drilling protocol, ensuring stability

« prosthetic rehabilitation was completed after osseointegration, using screw-retained or cemented
crowns

Patients were followed up at 1, 3, and 6 months post-treatment. Success was evaluated based on
symptom relief, restoration integrity, and radiographic findings.

« restorative success was defined by the absence of fractures or marginal leakage

« endodontic success was determined by radiographic healing and the absence of pain or swelling
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« implant success was based on Osseointegration and the absence of peri-implant complications

Data were analyzed using SPSS software (version 25). Categorical variables were analyzed using
chi-square tests, while independent t-tests were applied for continuous variables. A p-value of less
than 0.05 was considered statistically significant.

RESULT

The results indicate that age was significantly associated with treatment selection, with implant
therapy being more common in older individuals (p=0.045). This suggests that severe Dental
deterioration, which often necessitates implants, may be more prevalent in older age groups.
Gender, occupation, education level, smoking status, and bruxism history did not show statistically
significant differences across treatment groups. The relatively even distribution of these factors
suggests that clinical conditions rather than demographic factors primarily influenced treatment
decisions.

Table 1: Demographic Characteristics and Their Association with Treatment Type (N=79)

Variable Categories N (%) Restorative (n=28) | Endodontic (n=31) | Implant (n=20) | p-value

Age (Mean £ SD) | - 426+10.2 | 39.5+9.8 453+11.1 471+94 0.045*

Gender Male 43 (54.4%) | 15 (53.6%) 16 (51.6%) 12 (60.0%) 0.732
Female 36 (45.6%) | 13 (46.4%) 15 (48.4%) 8 (40.0%)

Occupation Office Worker 26 (32.9%) | 9 (32.1%) 10 (32.3%) 7 (35.0%) 0.912
Manual Laborer 30 (38.0%) | 11 (39.3%) 12 (38.7%) 7 (35.0%)
Healthcare Worker | 23 (29.1%) | 8 (28.6%) 9 (29.0%) 6 (30.0%)

Education Level | High School 23(29.1%) | 9 (32.1%) 8 (25.8%) 6 (30.0%) 0.857
Bachelor’s 33 (41.8%) | 11 (39.3%) 14 (45.2%) 8 (40.0%)
Postgraduate 23 (29.1%) | 8 (28.6%) 9 (29.0%) 6 (30.0%)

Smoking Status Smoker 22 (27.8%) | 7 (25.0%) 9 (29.0%) 6 (30.0%) 0.844
Non-smoker 57 (72.2%) | 21 (75.0%) 22 (71.0%) 14 (70.0%)

Bruxism History | Yes 31 (39.2%) | 12 (42.9%) 11 (35.5%) 8 (40.0%) 0.846
No 48 (60.8%) | 16 (57.1%) 20 (64.5%) 12 (60.0%)

Note: *p < 0.05 indicates statistical significance.

The severity of tooth wear played a crucial role in treatment selection. Mild wear was mostly
managed with restorative methods, while moderate cases received a mix of restorative and
endodontic therapy. Severe wear was strongly associated with implant treatment (p<0.001). The
pulpal diagnosis was another key determinant, as reversible pulpitis was mostly treated with
restorations, whereas irreversible pulpitis led to more endodontic interventions. Necrotic pulp cases
were more likely to require implants (p<0.001). The presence of non-carious cervical lesions was
significantly more common in patients undergoing restorative treatment (p=0.003), indicating that
these defects were often managed conservatively without requiring more invasive procedures.

Table 2: Clinical Variables and Their Association with Treatment Type (N=79

Variable Categories N (%) Restorative Endodontic Implant p-value
(n=28) (n=31) (n=20)

Severity of Tooth Wear | Mild 12 (15.2%) | 10 (35.7%) 2 (6.5%) 0 (0.0%) <0.001*
Moderate 29 (36.7%) | 15 (53.6%) 10 (32.3%) 4 (20.0%)
Severe 38 (48.1%) | 3 (10.7%) 19 (61.3%) 16 (80.0%)

Etiology of Tooth Wear | Attrition 27 (34.2%) | 8 (28.6%) 11 (35.5%) 8 (40.0%) 0.512
Abrasion 22 (27.8%) | 10 (35.7%) 8 (25.8%) 4 (20.0%)
Erosion 30 (38.0%) | 10 (35.7%) 12 (38.7%) 8 (40.0%)

Pulpal Diagnosis Reversible Pulpitis | 25 (31.6%) | 15 (53.6%) 10 (32.3%) 0 (0.0%) <0.001*
Irreversible 32 (40.5%) | 10 (35.7%) 22 (71.0%) 0 (0.0%)
Pulpitis
Necrotic Pulp 22 (27.8%) | 3 (10.7%) 9 (29.0%) 10 (50.0%)

Presence of NCCLs Yes 35 (44.3%) | 18 (64.3%) 12 (38.7%) 5 (25.0%) 0.003*
No 44 (55.7%) | 10 (35.7%) 19 (61.3%) 15 (75.0%)

Note: *p < 0.05 indicates statistical significance.
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Overall, treatment success rates were high across all groups, with the highest rate observed in
implant therapy (95 percent) and the lowest in restorative treatment (85.7 percent). The difference
was not statistically significant (p=0.302), indicating that all treatment types provided relatively
stable outcomes. Fractures and marginal leakage were more common complications in restorations,
while peri-implantitis was exclusive to the implant group, affecting 25 percent of cases. These
findings highlight that while implants had the highest success rate, they also carried specific risks
such as peri-implant disease.

Table 3: Treatment-Related Outcomes and Success Rate (N=79)

Variable Categories N (%) Restorative Endodontic Implant p-value
(n=28) (n=31) (n=20)
Success Rate % Success 89.3% 85.7% 90.3% 95.0% 0.302
Complications | Fracture 11 5 (17.9%) 3(9.7%) 3 (15.0%) 0.583
(13.9%)

Marginal 8 (10.1%) | 3 (10.7%) 5 (16.1%) 0 (0.0%)

Leakage

Peri-implantitis | 5 (6.3%) 0 (0.0%) 0 (0.0%) 5 (25.0%)

Most patients reported improved occlusal function after treatment, with no significant differences
between treatment groups (p=0.647). However, aesthetic satisfaction was significantly higher in
implant-treated patients (p=0.021), which may be attributed to the superior esthetics and stability of
implants compared to other restorations. Masticatory efficiency also favored implants (p=0.008),
suggesting that patients perceived implants as providing better chewing ability. These findings
reinforce the idea that while all treatment modalities restored function, implants provided superior
outcomes in terms of aesthetics and mastication.

Table 4: Functional & Aesthetic Outcomes across Treatment Groups (N=79)

Variable Categories N (%) Restorative Endodontic Implant p-
(n=28) (n=31) (n=20) value
Occlusal Function Yes 66 (83.5%) 23 (82.1%) 25 (80.6%) 18 (90.0%) | 0.647
Improvement
Aesthetic Satisfaction 1-5 Scale 43+£08 41+09 42+0.7 4.7+0.6 0.021*
(Mean £ SD)
Masticatory Efficiency 1-5 Scale 41+£0.7 3.9+0.8 40+£0.6 45+£05 0.008*
(Mean + SD)

Success Rate of Different Treatment Modalities

Success fate (%)
o
o
o

80.0"

Endodantic
Treatment Type

Restorative

Implant

Figure 1: The bar graph shows that implant therapy had the highest success rate (95 percent),
followed by endodontic treatment (90.3 percent) and restorative procedures (85.7 percent). While all
treatments were effective, implants demonstrated the most stability. Restorative treatments had
slightly lower success, likely due to material wear or fractures, while endodontic cases faced
potential reinfection. The graph highlights that implants provide the most predictable long-term
outcomes despite their specific risks.
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DISCUSSION

The findings of this study provide valuable insights into the management of severe tooth wear and
pulpal disease using restorative, endodontic, and implant therapies. The treatment approach was
influenced by the severity of tooth wear, pulpal condition, and patient-specific factors, which were
consistent with previous studies on comprehensive dental rehabilitation(9-11).

Patients with mild to moderate tooth wear were primarily treated with restorative procedures,
including direct composite restorations and full-coverage crowns. This aligns with previous research
indicating that minimally invasive restorative approaches are effective in managing early-stage tooth
wear while preserving natural tooth structure(5, 12). Studies have shown that adhesive materials,
particularly composite resins and ceramic restorations, provide satisfactory longevity and aesthetic
outcomes when properly bonded(13-15). However, the success of these treatments depends on
patient compliance with oral hygiene and occlusal management to prevent further wear.

Endodontic Therapy was commonly indicated for cases with irreversible pulpitis and pulpal
necrosis. The high success rate observed in root canal-treated teeth in this study was supported by
similar findings in previous literature, which emphasize the importance of thorough cleaning,
shaping, and obturation of the root canal system(16, 17). The use of rotary instrumentation and
modern irrigation protocols has been shown to enhance treatment outcomes by improving canal
disinfection and reducing post-treatment complications. Additionally, the placement of full-
coverage restorations following endodontic therapy contributed to long-term success by preventing
coronal leakage and structural failure.

Implant therapy was primarily chosen for cases with severe tooth wear and non-restorable teeth. The
results indicate a high success rate for implants, which was consistent with existing research
demonstrating the reliability of dental implants in replacing lost teeth(18-20). Studies have reported
that Osseo-integrated implants offer superior functional and aesthetic benefits compared to
traditional prosthetic options(21). However, complications such as peri-implantitis remain a
concern, emphasizing the need for careful patient selection, proper surgical techniques, and long-
term maintenance.

The aesthetic and functional outcomes varied among the treatment modalities, with implants
achieving the highest patient satisfaction scores. This was in line with previous studies that
highlighted the superior aesthetics, stability, and chewing efficiency of implant-supported
restorations(22). Restorative and endodontic treatments also showed favorable results, but long-term
durability depended on factors such as material selection, occlusal forces, and patient habits.
Although this study provides important clinical insights, certain limitations must be considered. The
sample size was relatively small, and the follow-up period was limited to six months. Long-term
studies with larger populations are needed to evaluate the durability of different treatment
approaches over time. Additionally, factors such as bruxism, dietary habits, and parafunctional
activities were not extensively analyzed but could have influenced treatment outcomes.

CONCLUSION

the integration of restorative, endodontic, and implant therapies plays a crucial role in managing
severe tooth wear and pulpal disease. The choice of treatment should be based on clinical
assessment, patient needs, and long-term prognosis. While restorative and endodontic treatments are
effective for preserving natural dentition, implants remain a predictable option for cases with
extensive structural loss. A multidisciplinary approach, including regular follow-ups and preventive
measures, is essential for ensuring long-term treatment success.

REFERENCES

1. Kanaan M, Brabant A, Eckert GJ, Hara AT, Carvalho JC. Tooth wear and oral-health-related
quality of life in dentate adults. Journal of dentistry. 2022;125:104269.

2. van Sambeek RM, de Vos R, Crins LA, Bronkhorst E, Mehta SB, Pereira-Cenci T, et al.
Perception of oral health-related quality of life and orofacial aesthetics following restorative
treatment of tooth wear: a five-year follow-up. Journal of Dentistry. 2023;136:104626.

Vol.32 No. 01 (2025) JPTCP (920 -927) Page | 925


https://jptcp.com/index.php/jptcp/issue/view/79

Integration Of Restorative, Endodontic, And Implant Therapy In The Management Of Severe Tooth Wear And Pulpal Disease

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Chan AKY, Tsang YC, Lai EH-H, Chu CH. Tooth Wear in Older Adults: A Review of Clinical
Studies. Geriatrics. 2024;9(1):12.

Kakka A, Gavriil D, Whitworth J. Treatment of cracked teeth: A comprehensive narrative
review. Clinical and Experimental Dental Research. 2022;8(5):1218-48.

Arhun N, Arman-Ozcirpict A, Cehreli SB, Giilsah1 K, Ozsoy OP. The Restorative Dentist and
Orthodontist: Orthodontic Implications of Dental Caries, Tooth Fracture, Exposed Dental Pulp,
and Esthetic Improvements. Integrated Clinical Orthodontics. 2023:345-410.

Krastl G, Weiger R, Filippi A, Van Waes H, Ebeleseder K, Ree M, et al. Endodontic
management of traumatized permanent teeth: a comprehensive review. International
Endodontic Journal. 2021;54(8):1221-45.

Shah A, Peacock R, Eliyas S. Pulp therapy and root canal treatment techniques in immature
permanent teeth: An update. British Dental Journal. 2022;232(8):524-30.

Caussin E, lzart M, Ceinos R, Attal J-P, Beres F, Francois P. Advanced material strategy for
restoring damaged endodontically treated teeth: a comprehensive review. Materials.
2024;17(15):3736.

Mullan F, Asuni A. Restorative Management of the Older Patient. Oral Health and Dental Care
in the Ageing Population: Springer; 2022. p. 103-34.

Urkande NK, Mankar N, Nikhade PP, Chandak M. Beyond Tradition: non-surgical endodontics
and Vital Pulp Therapy as a dynamic combination. Cureus. 2023;15(8).

Che S, Awang RA, Adnan MBM, Ma X, Gao X, Ismail NH. Restorative Strategies for Posterior
Teeth Following Endodontic Treatment. Journal of Natural Science, Biology and Medicine.
2024;15(2):337.

Bryce G, Smith R, Stagles C. The Adult Orthodontic—Restorative Interface. Part 1: Concepts of
Treatment and Presenting Challenges. Dental Update. 2024;51(9):610-6.

Alsuraifi A, Ayad R, Mohammed NAR, Al-Essa Ul, Mohammed Z, Husam Y, et al.
Endodontics at the Bio-Futuristic Frontier: Integrating High-Resolution Imaging, Regenerative
Therapies, and Nanotechnology for Next-Generation Care. 2025.

Guertin G. The Decision to Restore a Tooth or Extract It and Replace It with a Single Implant.
Treatment Planning In Implant Dentistry: Springer; 2024. p. 115-36.

Aguiar A, Pedron T, Risemberg R, de Medeiros J, Pedron I. Advanced dental rehabilitation in
case of severe tooth wear caused by gastroesophageal reflux disease and bruxism during
COVID-19 pandemia: A case report. SVOA Dentistry. 2023;4(5):196-9.

Chitra S, Mathew NK, Jayalakshmi S, Balakumar S, Rajeshkumar S, Ramya R. [Retracted]
Strategies of Bioceramics, Bioactive Glasses in Endodontics: Future Perspectives of Restorative
Dentistry. BioMed Research International. 2022;2022(1):2530156.

Reyes DAP, Zambrano CPM, Sanchez JAS, Anchundia DDP. Innovations in the
comprehensive management of orofacial defects-Combined strategies of maxillofacial surgery,
endodontics, orthodontics and Implants for the optimization of clinical results: A Narrative
Review. Ibero-American Journal of Health Science Research. 2024;4(2):162-7.

Jethi N, Banik S, Bhan DN, Mishra R, Nagri D. Adjacent Implant Influence on Tooth
Restoration in a Gastro-Esophageal Reflux Disease (GERD) Patient Using Monoblock Post-
Fused Crown: A Case Report. Cureus. 2024;16(3).

Dujic H, Bicher K, Schiler I, Schmidt P, Hertel S, Timpel J, et al. Dental Management of
Genetic Dental Disorders: A  Critical Review. Journal of Dental Research.
2025:00220345241305330.

Jantea A, Mihali SG, Lolos D, Tudor A, Oancea R, Porojan L. Immediate Patient Satisfaction
with Dental Esthetics After Endodontic and Prosthodontic Treatment of Dental Dyschromia.
Dentistry Journal. 2025;13(1):44.

Banerjee A. A Clinical Guide to Advanced Minimum Intervention Restorative Dentistry:
Elsevier Health Sciences; 2024.

Vol.32 No. 01 (2025) JPTCP (920 -927) Page | 926


https://jptcp.com/index.php/jptcp/issue/view/79

Integration Of Restorative, Endodontic, And Implant Therapy In The Management Of Severe Tooth Wear And Pulpal Disease

22. Al-Sunbul AA, Aldhalaan R, AlHaddab M, AlRushoud SS, Alharbi M. An Interdisciplinary
Means to the Management of Complex Dental Conditions. Annals of Dental Specialty.
2024;12(2-2024):15-9.

Vol.32 No. 01 (2025) JPTCP (920 -927) Page | 927


https://jptcp.com/index.php/jptcp/issue/view/79

