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Abstract 
Background: Pre-prosthetic treatment plays a crucial role in preparing abutment teeth for 

fixed dental prostheses (FDPs) and is fundamental to achieving long-term functional and 

biological success. These procedures range from simple restorative and periodontal 

interventions to complex endodontic and surgical procedures, depending on the condition 

of the abutment teeth. 

Objective: The objective of this study was to evaluate the types, frequency, and complexity 

of pre-prosthetic procedures required for abutment teeth in partially edentulous patients 

undergoing rehabilitation with fixed dental prostheses at Bacha Khan Dental Hospital. 

Methodology: A cross-sectional analytical study was conducted in the Department of 

Prosthodontics, Bacha Khan College of Dentistry, Mardan. A total of 148 partially edentulous 

patients aged 18–40 years, requiring fixed dental prostheses, were enrolled through non-

probability consecutive sampling. Clinical intraoral examination was performed to assess 

abutment teeth for caries, periodontal status, restorability, and need for pre-prosthetic 

intervention. Required procedures were documented and abutments were categorized 

according to treatment complexity.  

Results: Among the 312 abutment teeth evaluated, 201 (64.4%) required one or more pre-

prosthetic procedures. At the patient level, 133 patients (89.9%) required pre-prosthetic 

intervention. The most frequently required procedures were direct composite restorations 

(30.8%) and supra-gingival scaling (26.9%). More than half of the abutments (53.5%) 

required complex procedures such as endodontic therapy or crown lengthening, while 

10.9% were deemed non-restorable and extracted. A significantly higher need for pre-

prosthetic procedures was observed in patients aged 31–40 years compared to those aged 

18–30 years (p = 0.048), while no significant gender-based association was identified. 

Conclusion: A high proportion of partially edentulous patients require pre-prosthetic 

treatment prior to FDP placement, with a substantial number of abutments needing 

complex interventions.  
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Introduction 
Fixed dental prostheses (FDPs), commonly referred to as 

fixed partial dentures or bridges, are widely used to restore 

function, aesthetics, and occlusal stability in partially 

edentulous patients. These restorations rely heavily on 

adjacent natural teeth, known as abutment teeth, for 

support and retention, making the biological and structural 

integrity of these teeth critical to the success of treatment 

[1,2]. Inadequate assessment or preparation of abutment 

teeth can compromise prosthesis longevity and lead to 

mechanical failure or biological complications. 

 

Pre-prosthetic procedures constitute an essential 

preparatory phase prior to FDP placement and aim to 

optimize the condition of abutment teeth and surrounding 

oral structures [3–5]. These procedures encompass a broad 

spectrum of interventions, ranging from minor restorative 

treatments for carious lesions to advanced periodontal 

therapy, endodontic treatment, surgical crown lengthening, 

and other surgical procedures required to establish 

favorable biomechanics and periodontal health [6]. Proper 

execution of these interventions enhances load distribution, 

improves marginal adaptation, and reduces the risk of 

prosthetic failure. 

 

Several studies have highlighted the high prevalence of 

compromised abutment teeth requiring pre-prosthetic 

intervention. Harrita et al. reported that a substantial 

proportion of abutment teeth exhibited periodontal 

compromise, caries, or gingival inflammation prior to 

prosthetic rehabilitation [7]. Similarly, Khalil et al. 

documented that a large percentage of abutment teeth 

required complex pre-prosthetic procedures, while a subset 

was deemed unsuitable for prosthetic support altogether 

[8]. Furthermore, prospective analyses have demonstrated 

that insufficient pre-prosthetic evaluation can result in post-

prosthetic complications, including the need for endodontic 

intervention following FDP placement [9]. 

 

Inadequate pre-treatment planning has also been 

implicated as a major contributor to prosthetic instability 

and failure, particularly in the mandibular arch, where 

biomechanical demands are high [10,11]. These findings 

underscore the importance of meticulous pre-prosthetic 

assessment and intervention as an integral component of 

successful prosthodontic rehabilitation. 

 

Despite the available literature, existing studies often focus 

on isolated aspects of pre-prosthetic care, such as 

periodontal status or endodontic needs, or are derived from 

heterogeneous populations across diverse clinical settings 

[11–13]. There remains a lack of comprehensive, 

standardized data documenting the full range and 

frequency of pre-prosthetic procedures required for 

abutment teeth within a defined clinical population. 

Moreover, regional variations in oral health status, access to 

dental care, and socioeconomic factors further necessitate 

localized studies to guide clinical practice and resource 

allocation. 

 

Therefore, this study was designed to comprehensively 

evaluate the frequency and spectrum of pre-prosthetic 

procedures involving abutment teeth in partially edentulous 

patients undergoing rehabilitation with fixed dental 

prostheses at Bacha Khan Dental Hospital. Understanding 

these patterns is essential for improving treatment 

planning, optimizing institutional protocols, and enhancing 

patient counseling, ultimately leading to more predictable 

and successful prosthetic outcomes. 

 

Methodology 
 

Study Design 
A cross-sectional analytical study was conducted to assess 

the frequency and type of pre-prosthetic procedures 

required for abutment teeth in partially edentulous patients 

undergoing rehabilitation with fixed dental prostheses 

(FDPs). The cross-sectional design was selected to provide 

a snapshot of pre-prosthetic treatment needs within a 

defined clinical population over a fixed period. 

 

Ethics 
Ethical approval for the study was obtained from the Ethical 

Committee of Bacha Khan College of Dentistry, Mardan, 

after formal review and approval of the study synopsis by 

the College of Physicians and Surgeons Pakistan (CPSP) (Ref 

No: CPSP/REU/DSG-2022-028-4209). All procedures were 

conducted in accordance with the Declaration of Helsinki. 

Eligible patients were informed about the study objectives, 

procedures, potential risks, and benefits, and written as well 

as verbal informed consent was obtained prior to 

enrollment. 

 

Setting 
The study was carried out in the Department of 

Prosthodontics, Bacha Khan College of Dentistry, Mardan, 

Pakistan. Data collection was conducted over a six-month 

period, from December 24, 2024 to June 24, 2025. The 

department serves as a tertiary care teaching facility with a 

high patient turnover for fixed prosthodontic rehabilitation. 
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Participants 
A total of 148 partially edentulous patients were enrolled 

using a non-probability consecutive sampling technique. 

Patients of both genders, aged between 18 and 40 years, 

presenting with tooth-bounded edentulous spaces in either 

the maxillary or mandibular arch and planned for fixed 

dental prosthesis were included. Patients were excluded if 

they had deciduous teeth, required more than four-unit 

prostheses, had advanced periodontal disease, active 

periapical pathology, history of chemotherapy or 

radiotherapy, or were planned for combined fixed and 

removable prostheses. 

 

Variables 
The primary outcome variable was the requirement of any 

pre-prosthetic procedure on abutment teeth prior to FDP 

placement. Secondary variables included the type of pre-

prosthetic procedure (restorative, periodontal, endodontic, 

surgical), abutment tooth status, and categorization of 

abutments based on treatment complexity. Demographic 

variables such as age and gender, and clinical variables 

including arch involved and number of abutment teeth, 

were also recorded. 

 

Data Sources/Measurement 
Data were collected through clinical intraoral examination 

performed with the patient in a supine position using 

standard dental diagnostic instruments including a mouth 

mirror, dental probe, tweezers, and dental unit light. A self-

structured, pre-validated proforma was used to record 

demographic information, indication for FDP, number and 

condition of abutment teeth, and details of all required pre-

prosthetic procedures.  

 

Abutment teeth were evaluated for caries, periodontal 

status, structural integrity, and restorability. Based on 

coronal condition and treatment complexity, abutments 

were categorized into three groups: those requiring no or 

simple corrective procedures, those requiring complex 

procedures, and those deemed non-restorable. 

 

Bias 
To minimize selection bias, strict inclusion and exclusion 

criteria were applied. All clinical examinations were 

performed by a single trained examiner to reduce inter-

examiner variability. Standardized diagnostic criteria and 

instruments were used throughout the study. Potential 

confounding factors were addressed through stratification 

during statistical analysis. 

 

 

 

Study Size 
The sample size of 148 patients was calculated using the 

WHO sample size calculator, assuming a prevalence of 

56.4% for pre-prosthetic treatment needs, based on 

previous literature. A confidence level of 95% and a margin 

of error of 8% were applied to ensure adequate statistical 

precision. 

 

Quantitative Variables 
Quantitative variables included patient age and the number 

of abutment teeth requiring pre-prosthetic procedures. 

These variables were summarized using means and 

standard deviations. Qualitative variables, such as gender, 

arch involved, type of pre-prosthetic procedure, and 

abutment categorization, were summarized using 

frequencies and percentages. 

 

Statistical Methods 
Data were entered into Microsoft Excel 365 for initial coding 

and cleaning and subsequently analyzed using the 

Statistical Package for Social Sciences (SPSS) version 27.0. 

Descriptive statistics were used to summarize demographic 

and clinical characteristics. Chi-square tests were applied to 

assess associations between demographic variables (age 

group and gender) and the need for pre-prosthetic 

procedures. A p-value of ≤0.05 was considered statistically 

significant. 

 

Results 
 

Participants 

A total of 148 partially edentulous patients who fulfilled the 

inclusion criteria were enrolled in this study. The study 

population included 78 males (52.7%) and 70 females 

(47.3%), showing a nearly equal gender distribution (Table 

01). The mean age of the participants was 32.4 ± 6.1 years, 

with the majority of patients (54.1%) falling in the 31–40 

years age group, while 45.9% were between 18 and 30 years 

of age. Fixed dental prosthesis rehabilitation was planned 

more frequently in the maxillary arch (57.4%) compared to 

the mandibular arch (42.6%). Across all enrolled patients, a 

total of 312 abutment teeth were clinically examined and 

evaluated for pre-prosthetic treatment needs. 

 

Descriptive Data 
Out of the 312 abutment teeth assessed, 201 teeth (64.4%) 

required one or more pre-prosthetic procedures prior to 

fixed dental prosthesis placement. At the patient level, 133 

out of 148 patients (89.9%) required at least one pre-

prosthetic intervention, highlighting the widespread need 

for preliminary treatment in this population. Restorative and 

periodontal procedures constituted the majority of pre-
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prosthetic interventions. Direct composite restorations were 

the most frequently performed procedure (30.8%), followed 

by supra-gingival scaling (26.9%). More complex 

procedures such as endodontic therapy (15.4%) and 

surgical crown lengthening (6.0%) were also commonly 

required, indicating compromised abutment conditions in a 

substantial proportion of cases (Figure 01). 

 

Outcome Data 
Based on coronal condition and complexity of intervention 

required, abutment teeth were categorized into three 

predefined groups. Of the total 312 abutments, 111 teeth 

(35.6%) were classified as Category 1, indicating that they 

were either sound or required only simple corrective 

procedures before FDP placement. A majority of 

abutments, 167 teeth (53.5%), fell into Category 2, requiring 

complex pre-prosthetic procedures such as endodontic 

treatment or crown lengthening to become suitable for 

prosthetic support. Notably, 34 abutment teeth (10.9%) 

were categorized as Category 3 and deemed non-

restorable, necessitating extraction and modification of the 

original prosthetic treatment plan. 

 
Main Results 
Statistical analysis demonstrated a significant association 

between patient age and the need for pre-prosthetic 

procedures. Patients aged 31–40 years showed a 

significantly higher requirement for pre-prosthetic 

intervention compared to those aged 18–30 years (p = 

0.048). In contrast, no statistically significant association was 

observed between gender and the need for pre-prosthetic 

procedures (p = 0.621) (Table 02). The findings collectively 

indicate that pre-prosthetic treatment is required in the vast 

majority of partially edentulous patients undergoing fixed 

dental prosthesis rehabilitation, with increasing age 

emerging as an important contributing factor. The 

predominance of complex abutment conditions 

underscores the critical role of comprehensive pre-

prosthetic evaluation in achieving predictable and 

successful prosthodontic outcomes. 

 
 

Table 1: Demographic and Clinical Characteristics of the Study Participants (N=148). 
 

Variables   Frequency Percentage  

Gender 
Male 78 52.7 

Female 70 47.3 

Age Group (Years) 
18-30 68 45.9 

31-40 80 54.1 

Age (years); Mean ± SD  32.4 ± 6.1  

Arch Involved 
Maxillary 85 57.4 

Mandibular 63 42.6 

Total Abutments Examined  312 -- 

 

 

Figure 1: Distribution of Pre-Prosthetic Procedures Performed on Abutment Teeth. 
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Table 2: Association between patient demographics and need for pre-prosthetic procedures (N=148). 

 

Variable Category Required Procedure (n=133) No Procedure Needed (n=15) p-value 

Gender 
Male 71 (91.0%) 7 (9.0%) 

0.621 
Female 62 (88.6%) 8 (11.4%) 

Age Group 
18-30 years 58 (85.3%) 10 (14.7%) 

0.048* 
31-40 years 75 (93.8%) 5 (6.2%) 

Discussion 
The present study evaluated the frequency and spectrum of 

pre-prosthetic procedures required for abutment teeth in 

partially edentulous patients undergoing rehabilitation with 

fixed dental prostheses (FDPs). The findings demonstrate a 

high overall requirement for pre-prosthetic intervention, 

with 89.9% of patients and 64.4% of abutment teeth 

requiring at least one preparatory procedure prior to FDP 

placement. This highlights the clinical reality that abutment 

teeth are rarely ideal at presentation and often require 

comprehensive management to ensure predictable 

prosthetic outcomes. 

 

The predominance of direct composite restorations (30.8%) 

and supra-gingival scaling (26.9%) observed in this study 

underscores the importance of addressing both restorative 

and periodontal health before prosthetic rehabilitation. 

These findings are consistent with previous studies that 

emphasize the need for controlling caries and periodontal 

inflammation as foundational steps in prosthodontic 

treatment planning [14–16]. Failure to address these issues 

can compromise marginal integrity, retention, and long-

term survival of FDPs. 

 

A notable finding of this study was that more than half of 

the abutment teeth (53.5%) required complex pre-

prosthetic procedures such as endodontic therapy or crown 

lengthening. This aligns closely with the observations of 

Khalil et al., who reported that 45.4% of abutments required 

advanced interventions prior to FDP fabrication [8]. Such 

complexity reflects delayed patient presentation, 

cumulative oral disease burden, and limited access to 

preventive dental care, particularly in developing regions. 

These findings further reinforce the need for meticulous 

pre-prosthetic evaluation to avoid future complications. 

 

Additionally, 10.9% of abutment teeth were deemed non-

restorable and required extraction, necessitating 

modification of the original prosthetic treatment plan. This 

finding is in agreement with earlier reports by Ettinger et al., 

who documented abutment loss during prosthetic planning 

in a significant proportion of patients [17]. This emphasizes 

that pre-prosthetic assessment not only prepares teeth for 

FDP placement but can fundamentally alter treatment 

decisions and prosthetic design. 

 

The analysis also revealed a statistically significant 

association between increasing age and the need for pre-

prosthetic procedures, with patients aged 31–40 years 

demonstrating a higher requirement compared to younger 

individuals (p = 0.048). This trend is supported by existing 

literature showing progressive deterioration of dental and 

periodontal structures with age, even within relatively 

young adult populations [18]. In contrast, no significant 

association was found between gender and pre-prosthetic 

treatment needs, consistent with previous studies indicating 

that oral disease burden is more strongly influenced by age 

and oral hygiene practices than by gender alone. 

 

Furthermore, a greater proportion of FDP planning and 

pre-prosthetic interventions were observed in the maxillary 

arch compared to the mandibular arch. This finding 

corresponds with earlier reports highlighting increased 

vulnerability of maxillary teeth to caries and structural 

compromise due to anatomical and biomechanical factors 

[19]. Such observations reinforce the importance of arch-

specific considerations during prosthodontic planning. 

 

Collectively, these findings highlight the essential role of 

comprehensive pre-prosthetic evaluation and intervention 

in achieving successful fixed prosthodontic rehabilitation. 

Early identification and management of abutment 

deficiencies can significantly improve prosthesis longevity, 

functional performance, and patient satisfaction. 

 

Limitations 

Despite its strengths, this study has certain limitations. The 

cross-sectional design limits the ability to establish causal 

relationships or assess long-term prosthetic outcomes 

following pre-prosthetic interventions. Additionally, the 

study was conducted at a single institution, which may limit 

the generalizability of the findings to other clinical settings 

or populations with differing oral health profiles. The 

relatively narrow age range (18–40 years) may also 

underestimate the burden of pre-prosthetic needs in older 

populations, where tooth loss and structural compromise 
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are more prevalent. Future multicenter, longitudinal studies 

incorporating broader age groups are recommended to 

validate and expand upon these findings. 
 

Conclusion 
The majority of partially edentulous patients require pre-

prosthetic treatment prior to fixed dental prosthesis 

placement. Most abutment teeth necessitated restorative 

and periodontal interventions, while a substantial 

proportion required complex procedures such as 

endodontic therapy or crown lengthening. Pre-prosthetic 

treatment needs were significantly higher in older patients 

and were more frequently associated with the maxillary 

arch. These findings emphasize the importance of thorough 

pre-prosthetic assessment and individualized treatment 

planning to optimize prosthetic success and long-term 

clinical outcomes. 
 

Authors’ Contributions:  
All authors meet the ICMJE criteria for authorship.  
 

Author 1: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

Author 2: Substantial contribution to conception and 

design, data acquisition, drafting the manuscript, final 

approval, agreed to be accountable for all the work. 

Author 3: Analysis and interpretation of data, drafting the 

manuscript, final approval, agreed to be accountable for all 

the work. 

Author 4: Analysis and interpretation of data, critical 

revision, final approval, agreed to be accountable for all the 

work. 

Author 5&6: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

Author 7&8: Substantial contribution to conception and 

design, data acquisition, drafting the manuscript, final 

approval, agreed to be accountable for all the work. 

 

References 
1. Khalil A, Ejaz F, Sabir W, Jabbar S, Riaz S, Mahmood K. 

Assessment of awareness about fixed partial denture among 

undergraduate dental students. Pak Oral Dent J. 2024 Mar 

29;44(1):78-82. Available from:  

https://www.podj.com.pk/index.php/podj/article/view/780  

2. Jelina JA, Dipin PP, Prasad Aravind DL, Ahnaf Abdulla DA. 

Evaluation of abutments in fixed partial denture. Gsarjdom. 

2025 May 15;2(5):01-05.  

3. Cristea I, Agop-Forna D, Dascălu C, Bardis D, Topoliceanu C, 

Forna N. Survival and prosthetic success of fixed partial 

dentures supported by either abutment teeth or implants: A 

retrospective study. Rom. J. Oral Rehab. 2022 Jul;14(3):40-7.  

4. Sailer I, Makarov NA, Thoma DS, Zwahlen M, Pjetursson BE. 

All-ceramic or metal-ceramic tooth-supported fixed dental 

prostheses (FDPs)? A systematic review of the survival and 

complication rates. Part I: Single crowns (SCs). Dent Mater. 

2015;31(6):603–23.  

https://doi.org/10.1016/j.dental.2015.02.011  

5. Sayed M, Jameel A, Duhduh G, Arishi T, Alqadi A, Jain S. 

Assessment of undercuts relative to abutment teeth and 

edentulous area: A retrospective cross-sectional study. J 

Contemp Dent Pract. 2020;21(1):41–6.  

https://doi.org/10.5005/jp-journals-10024-2728  

6. Malik MHA, Yazdanie N. Perio-prosthodontics considerations 

in removable partial denture: The role of the prosthodontist. 

J Pak Dent Assoc. 2021;30(3):219–27.  

https://doi.org/10.25301/jpda.303.219  

7. Harrita S, Suresh V, Senthil Murugan P. Abutment conditions 

in faulty prosthesis among Indians. Bioinformation. 2021 Dec 

31;17(12):1101-4.  

https://doi.org/10.6026/973206300171101  

8. Khalil A, Afreen Z, Afreen A, Javed U, Rahim S, Asim A. 

Common conditions of abutment teeth and their severity in 

subjects requesting fixed dental prostheses at Watim Dental 

Hospital, Rawalpindi. Prof Med J. 2021;28(2):253–9.  

https://doi.org/10.29309/tpmj/2021.28.02.6182  

9. Uzgur Z, Uzgur R, Çolak H, Ercan E, Dallı M. Analysis of 

endodontic complications following fixed prosthodontic 

rehabilitation. Int J Prosthodont. 2016 Nov-Dec;29(6):565-9.  

https://doi.org/10.11607/ijp.4601  

10. Elabdouli R, Ghazzar FZ, Bellemkhannate S. Therapeutic 

approaches for managing prosthetic instability in the fully 

edentulous mandible. Int J Dent Sci Res. 2024;12(3):35–40.  

https://doi.org/10.12691/ijdsr-12-3-1  

11. Shash YH. Mandibular biomechanics rehabilitated with 

different prosthetic restorations under normal and impact 

loading scenarios. BMC Oral Health. 2024;24(1):946.  

https://doi.org/10.1186/s12903-024-04681-0  

12. Hariharan AS, Rakshagan V. Prevalence of pre-prosthetic 

surgery performed before fabrication of complete denture. 

Int J Pharm Res. 2020;12(3):2220.  

13. Shanab H, Ghufran IA, Alayfan G, Khaleelahmed S, Rhman A, 

Alyousef M, et al. Preprosthetic surgeries and its protocol for 

complete dentures: A review. Int J Pharm Res Scholars. 

2021;13(1):5239.  

https://doi.org/10.31838/ijpr/2021.13.01.702  

14. Terheyden H, Raghoebar GM, Sjöström M, Starch-Jensen T, 

Cawood J. Preprosthetic surgery—narrative review and 

current debate. JCM. 2023 Nov 23;12(23):7262. 

https://doi.org/10.3390/jcm12237262  

15. Chari H, Shaik KV. Preprosthetic surgery: review of literature. 

IJSS Case Reports & Reviews. 2016 Sep;3(4):10.  

16. LakshmanaRao B. “Pre-Prosthetic Surgery”-A Narrative 

Review. IJARETY. 2025 Jan-Feb;12(1).  

17. Ettinger RL, Qian F. Abutment tooth loss in patients with 

overdentures. JADA. 2004 Jun 1;135(6):739-46.  

https://doi.org/10.14219/jada.archive.2004.0300  

https://www.podj.com.pk/index.php/podj/article/view/780
https://doi.org/10.1016/j.dental.2015.02.011
https://doi.org/10.5005/jp-journals-10024-2728
https://doi.org/10.25301/jpda.303.219
https://doi.org/10.6026/973206300171101
https://doi.org/10.29309/tpmj/2021.28.02.6182
https://doi.org/10.11607/ijp.4601
https://doi.org/10.12691/ijdsr-12-3-1
https://doi.org/10.1186/s12903-024-04681-0
https://doi.org/10.31838/ijpr/2021.13.01.702
https://doi.org/10.3390/jcm12237262
https://doi.org/10.14219/jada.archive.2004.0300


141 
Journal of Saidu Medical College 

J Saidu Med Coll 2026, Vol 16 (1)  

18. Ganapathi A, Ganapathy D, Jeevitha M. Alveoloplasty in 

Complete Denture Patients-A Retrospective Study. Int J 

Dentistry Oral Sci. 2021 Aug 17;8(8):3897-900.  

https://doi.org/10.19070/2377-8075-21000797  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19. Shokraei G, Doriana AF, Consuela FN. Pre-prosthetic and pre-

implant therapeutic management of edentulous patients to 

improve biomechanical stability of future hybrid prostheses. 

Rom. J. Oral Rehab. 2024 Jul 1;16(3).  

https://doi.org/10.62610/RJOR.2024.3.16.36  

https://doi.org/10.19070/2377-8075-21000797
https://doi.org/10.62610/RJOR.2024.3.16.36

