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I n t r o d u c t i o n  
Failures in fixed prosthodontics can present 

significant diagnostic and therapeutic challenges 

due to their multifactorial and often complex nature. 

Identifying the precise cause of failure is rarely 

straightforward, as it typically involves a 

combination of mechanical, biological, and aesthetic 

factors.1 Although modern advancements in dental 

materials have led to the development of more 

durable and resilient restorative options,2 fixed 

prostheses are still susceptible to failure over time, 

necessitating repair, removal, or complete 

replacement.3 A wide range of factors may 

contribute to the failure of these restorations.4 

Mechanical failures are among the most common, 

including issues such as the loss of retention, 

fracture of the prosthesis itself, or damage to the 

Objective: To determine the severity of failure of conventional tooth supported fixed dental prostheses (FPD) in 
patients reporting to a tertiary care dental hospital. 
Methodology: A cross-sectional study was conducted at the Department of Prosthodontics, Foundation University 
College of Dentistry, Foundation University, Islamabad, Pakistan, from July 2025 to January 2026 using a non-
probability consecutive sampling technique. A sample of 150 participants that fulfilled the inclusion and exclusion 
criteria was included. Demographic and prostheses related information including location of prostheses, type of 
prostheses, material of prostheses, duration of time the prostheses were employed and class of severity of failure 
were transferred to the proformas. The data was entered and analyzed in SPSS Statistics version 21. 
Results: The mean age of the participants was 47.82 ± 15.188 years; 123 participants were females and 27 were 
males. 14% of the participants displayed class I level of failures, 4% class II, 7% class III, 33% class IV, 15% class V and 
27% class VI. Most commonly involved site was the maxillary posterior region; the most commonly failed prostheses 
were long-span PFM FDPs that exceeded 5 years of employment. 
Conclusion: Tooth supported-FPD provide one of the most durable treatment approaches for missing teeth. 
However, with the duration of their service, the tooth-supported FPD get vulnerable to biological as well as 
mechanical complications. Appropriate case selection, meticulous treatment planning, and regular follow-up are 
essential to minimize complications and enhance prosthesis longevity. 
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abutment tooth that supports the restoration. 

Biological failures can also compromise the success 

of fixed prostheses, with causes including the 

development of recurrent caries, pulp necrosis 

leading to devitalization of abutment teeth, and the 

onset of periodontal disease. Aesthetic failures may 

also warrant intervention, especially in anterior 

regions of the mouth, and can include visible cracks, 

fractures, excessive wear, or discoloration that 

affects the patient’s satisfaction with their 

appearance. 5 

Various classifications for the causes of fixed 

prosthodontic failure have been proposed in the 

literature, highlighting the breadth and complexity 

of these issues.6 A comprehensive review of these 

classifications and contributing factors has been 

conducted by Raghavan et al7, underscoring the 

importance of a thorough diagnostic approach and 

individualized treatment planning to ensure long-

term clinical success of fixed prostheses. John J. 

Manappallil8 classified fixed dental prostheses 

failure based on severity of failure and the type and 

extent of intervention required to manage it. This 

classification has been shown in Table-I. 

Dental literature is teemed with incidences of failure 

and complications related to fixed prosthodontics, 

including clinical studies on long-term survival of 

crowns and fixed partial dentures and causes of their 

deterioration. Studies have shown that periodontal 

diseases, caries, abutment fractures, periapical 

lesions, pain, and discomfort were the most often 

cited causes of failure.9 According to local research, 

the majority of fixed dental prosthesis failures were 

caused by biological factors, such as recurrent 

caries, pulpal diseases or devitalization of abutment 

teeth, and/or periodontal issues. Furthermore, 

because the bulk of failures occurred in the posterior 

region, it was discovered that the position of the 

prostheses had a significant influence on their failure 

rate.10 In a study conducted by Kavaz et al11 on 

failures of fixed dental prostheses, utilizing 

Manapallil’s classification of prostheses failure, it 

was noted that most patients (n=21 patients, 23.3%) 

were categorized in Class III whereas Class I  and II 

failures showed the least number of patients (n=9 

patients, 10% in each group). 18 patients (20%) 

exhibited Class IV, 13 patients (14.4 %) exhibited 

Class V and 20 patients (22%) exhibited Class VI. 

The rationale of this study is to evaluate the 

patterns, causes, and severity of failures in fixed 

dental prostheses in order to improve diagnosis, 

treatment planning, and long-term treatment 

outcomes. 

 

Table I: Manappallil’s grading of failure based on severity 

Class Description 

Class I Failure can be resolved without replacing the prosthetic 

restoration 

Class 

II 

Failure can be resolved without replacing the prosthetic 

restoration; however, repair or restoration of the 

abutment tooth structure is needed. 

Class 

III 

Failure can only be solved by replacing the prosthetic 

restoration; there is no need for repair or restoration of 

the abutment tooth structure. 

Class 

IV 

Failure can only be resolved by replacing the prosthetic 

restoration; the abutment tooth structure needs repair 

or restoration. 

Class 

V 

Failure cannot be solved by simply replacing the 

prosthetic restoration; however, fixed prosthetic 

treatment can be performed by adding abutment teeth 

or planning a new prosthesis. 

Class 

VI 

Failure cannot be achieved by changing the prosthetic 

restoration, adding an abutment or planning a new 

prosthesis, and fixed prosthetic treatment is not 

possible. 

 

 

M e t h o d o l o g y  

The study was carried out in the Department of 

Prosthodontics of Foundation University College of 

Dentistry in a period of 6 months starting from July 

2nd, 2025 to January 2nd, 2026. The sample size was 

calculated using WHO calculator formula 1.1. 

Keeping the confidence level at 95% and margin of 

error at 5%, the sample size was calculated to be 139 

to detect Class 1 failure among 10% of the patients 

(population proportion: 10%)8. For the purpose of 

this study, sample of 150 prostheses will be 
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considered. Non-probability, consecutive sampling 

technique was used to include patients in the study. 

Patients of both genders between the ages of 20 and 

70 years who reported to the OPD of FUCD&H in the 

Department of Prosthodontics with problems 

pertaining to their crowns or fixed partial dentures 

(FPD) were selected for the study after obtaining 

their consent. Patients who were unable to 

understand the questions being asked in either Urdu 

or English, mentally impaired individuals including 

psychiatric and syndromic patients, and patients 

categorized as exacting or hysterical according to M. 

M. House Mental Classification12 were also excluded 

from the study. All required information was 

entered in an organized manner that included the 

demographic characteristics of the patient such as 

age and gender. After an intraoral examination, the 

dental history, location of prostheses (maxillary 

anterior, maxillary posterior, maxillary anterior- 

posterior, mandibular anterior, mandibular 

posterior or mandibular anterior posterior), the type 

of prosthesis used by the patients (single unit, 2 unit 

cantilever, 3-unit FPD, more than 3 units FDP), the 

prosthesis material (all metal, PFM, zirconia) and the 

duration of time the prostheses were employed (less 

than 1 year, 1- 5 years, more than 5 years) were 

established. After thorough examination by the 

principal investigator, the cause of failure and the 

consequent required treatment plan was 

determined. The failure classification of the 

prosthetic restorations was made using 

Manappallil’s8 grading of failure based on severity. 

SPSS version 22 was used for data entry and analysis. 

Descriptive statistics were calculated for both 

qualitative and quantitative variables. Frequency 

and percentage for qualitative variables such as 

gender, type of prostheses, location of prosthesis 

and severity of prosthesis failure were calculated. 

Mean and standard deviation for quantitative 

variables such as age and duration the prosthesis 

was used were calculated. Effect modifiers and 

confounders such as gender, age, location of 

prostheses, type of prostheses and duration of 

employment of prostheses were stratified using 

post-stratified Chi-Square Test. P value less than 

0.05 was considered significant. 

Ethical approval of the study was taken from 

Foundation University College of Dentistry, 

Foundation University Islamabad, 

(FF/FUCD/632/ERC/79 dated. 14 May, 2024) 

 

R e s u l t s  

Out of 150 people that participated in the study, 24 

were between the ages 18 – 30 years, 94 were 

between 31- 60 years and 32 were above 61 years of 

age. The mean age of the participants came out to 

be 47.82 + 15.188 years. 123 participants were 

females and 27 were males. Frequencies and 

percentages of tooth-supported fixed dental 

prostheses failures, according to Manappallil’s 

classification are shown in figure I. Significant 

association was found between age groups and class 

of failure, with a p value of 0.02 whereas no 

significant association was found between gender 

and Class of failure using chi square test with this p 

value of 0.228. 

 
Figure 1: Percentage distribution according to 

Manapallil’s Classification of Failure 

 

With respect to location of the failed prostheses in 

the maxillary and mandibular arches, the most 
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common prosthesis locations were the maxillary 

posterior region (22.7%) and the mandibular 

posterior region (22.0%), followed by maxillary 

anterior–posterior region (18.0%), mandibular 

anterior–posterior region (16.7%), maxillary anterior 

region (10.7%) and mandibular anterior region 

(10.0%). The maxillary anterior region displayed the 

majority of class I failure; maxillary posterior region, 

Class VI; maxillary anterior- posterior, Class V; 

mandibular anterior and mandibular posterior, Class 

IV and mandibular anterior- posterior, Class IV and 

VI. Chi- Square test revealed that there was a 

significant association (p<.001) between the 

location of prostheses and the class of failure. 

This study revealed that 37 (24.7%) failed prostheses 

were single unit crowns, most of which displayed 

Class VI level of failure; 5 (3.3%) were 2-unit 

cantilever prostheses showing the majority of class I 

level failure; 25 (16.7%) were 3-unit fixed dental 

prostheses (FDP), which mostly exhibited class IV 

level failure; and 83 (55.3%) were more than 3-unit 

FDPs, and they predominantly displayed Class IV 

level failure. Pearson’s Chi Square test showed that 

the number of units of the prostheses had a 

significant association with Class of failure (p< .001). 

In terms of duration of time the prostheses were in 

use, 31 (20.7%) had prostheses in use for less than 1 

year and they exhibited predominantly Class IV level 

of failure. 45 (30.0%) had prostheses in use for 1–5 

years and they displayed a majority of class I failure. 

74 (49.3%) had prostheses in use for more than 5 

years, which showed mostly of Class VI failure. 

Statistical analysis revealed a significant association 

between duration of service and class of failure of 

prostheses with a p value less than .001. 

Out of 150 cases assessed, 140 cases (93.3%) failed 

prostheses were porcelain-fused-to-metal (PFM) 

prostheses, while 10 (6.7%) were zirconia 

prostheses. The majority of the PFM prostheses 

exhibited class VI failure and majority of the Zirconia 

prostheses, Class IV failure. Pearson’s Chi Square 

test showed that the material of the prostheses had 

a significant association (p=.010) with class of 

failure. 

 

D i s c u s s i o n  

This study evaluated failed tooth supported dental 

prosthesis among 150 participants, majority of 

whom belonged to 31 – 60 years age group. The 

most common class of failure seen in the middle age 

group was class IV as they required restoration of 

abutment teeth as well as replacement of the 

prostheses. The possible reasons for that maybe 

excessive occlusal forces, prolonged use of the 

prosthesis, inability or amotivation to maintain oral 

hygiene and age-related changes in oral conditions. 

Moreover, the patients are more likely to seek 

professional help with their existing prostheses 

when the prostheses exhibit problems interfering 

with routine functions as with Class IV failure. This 

has demonstrated by Hawthan et al13 in 2023 in a 

long-term retrospective clinical study of tooth-

supported fixed partial dentures.  

A vast majority (82%) of the participants of this study 

were females and only 18% were male. It should be 

noted that both men and women showed a 

prevalence of Class IV failure by Manappallil’s 

classification. This has also been demonstrated by 

Dewan et al9. Gender of the patients does not have 

statistically significantly association with the level of 

prosthesis failure. 

It was observed that the most common level of 

failure was Class IV according to Manappallil’s failure 

classification. This indicates that the majority of 

failed prostheses required both remaking of the 

prosthesis and restoration of the abutment. Possible 

reasons for this may include recurrent caries 

beneath the retainer and endodontic failure of the 

abutments. This was followed by Class V and Class VI 

levels of failure, indicating more severe 

deterioration, which required the addition of 

abutment teeth, planning of a new prosthesis, or 

resulted in the inability to design a new fixed dental 

prosthesis. These finding were not consistent with 
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the findings of Kavaz et al11, who demonstrated in 

his study that majority of the failed prosthesis were 

class III, followed by class VI. In 2023, Raghavan et al7 

describes that most common causes of tooth 

supported prostheses failure were biological in 

nature that mainly included recurrent dental caries, 

pulpal and periapical pathologies, root caries, 

periodontal disease and gingival inflammation. 

This study showed that PFM FPDs were most 

commonly seen within the failed prostheses, which 

is coincidental with the finding by Naz et al10. 

Possible reasons for that might be, its inherent risk 

of porcelain chipping, more tooth preparation 

required which renders the abutments structurally 

compromised, frequent requirement of abutments 

to undergo root canal treatment, compromised 

esthetics due to the metal substructure or gingival 

darkening and the possibility of metal allergies. 

Moreover, as opposed to Zirconia, the accuracy of fit 

of PFM protheses is dependent on the technical 

expertise of the laboratory technician.  

Failures that occurred within the period of 1 year 

were mostly class IV, which showed that early 

complications included biological failures as well as 

biomechanical failures, including recurrent caries, 

pulpal pathologies and prosthetic failures. Failures 

that occurred within 1-5 years showed a majority of 

class I failure, which included minor occlusal 

discrepancies requiring occlusal adjustment, food 

impactions caused by minor contour discrepancies, 

dislodged prostheses that were recemented and 

minor aesthetic complications like porcelain 

chipping. This has also been shown by Alqarawi et 

al14 in a literature review that identifies that 

porcelain chipping and ceramic fractures as among 

the most frequent technical complications 

associated with fixed dental prostheses. Most of the 

prostheses experienced failure after being in service 

for approximately 5 years, majority of whom 

exhibited class VI failure, demonstrating that 

following removal of the prostheses, fabrication of a 

new tooth- supported fixed partial denture was no 

longer possible. 

A majority of the single unit crowns suffered class IV 

level of failure after 5 years of service. The possible 

reasons for that include loss of retention due to 

inadequate tooth preparation, short clinical crowns, 

insufficient taper, fracture of the crowned tooth or 

root because all occlusal forces are concentrated on 

a single abutment. This finding can be supported by 

recent literature discussing loss of retention, 

inadequate tooth preparation geometry, short 

clinical crowns, and fracture of abutment teeth 

under concentrated occlusal forces.15 Most of the 2-

unit cantilevers displayed Class I level of failure 

within the 1st year of employment while most of the 

3- unit FDPs showed class IV level of failure within 1 

to 5 years of employment. A study by Alenezi et al16 

showed that short-span prostheses demonstrated 

comparatively fewer technical complications than 

long-span prostheses, while long-span FDPs were 

associated with greater complication rates after 

long-term service. Common complications included 

porcelain chipping and loss of retention. Vast 

majority of the patients showed class VI level of 

failure after 5 years of use. These finding are 

concurrent with the finding of Alsterstål-Englund et 

al17 who reported that long-term tooth-supported 

fixed dental prostheses commonly develop severe 

biologic complications such as caries, endodontic 

failure, abutment loss, and root fractures after 5–10 

years of service, which may render further 

conventional FDP replacement impossible. This 

corresponds clinically to advanced failures such as 

Manappallil’s Class VI failure. 

In terms of location of the prostheses in the arches, 

maxillary anterior region showed a majority of Class 

I level of failure, that mostly included minor 

cosmetic considerations such porcelain chipping, 

food impactions brought on by minor contour 

discrepancies, dislodged prostheses that were 

recemented, and minor occlusal discrepancies that 

needed occlusal correction. Porcelain chipping is a 

common technical complication, as reported in the 

systematic review by Laumbacher et al18. The 

majority of FDP failures occurred in the maxillary 
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posterior region, among which Class VI was the most 

common type of failure. The second most common 

region showing failure was the mandibular posterior 

region, with the majority of cases demonstrating 

Class IV failure. Recent study by Alsalhi et al19, 

suggests that fixed dental prostheses in the 

posterior region are more prone to failure due to 

higher functional demands. This is mainly because 

they are subjected to greater occlusal forces owing 

to their proximity to the temporomandibular joint, 

have broader occlusal tables that increase load 

distribution, and experience cumulative fatigue-

related stress over time. Maxillary anterior-posterior 

region exhibited a majority of class V level of failure, 

Mandibular anterior region, class IV and mandibular 

anterior- posterior region class IV and VI level of 

failures. There were multitude of reasons behind 

these failures most of which have been described for 

the remaining 3 regions as mentioned earlier. 

This study evaluated the severity of failure according 

to Manapallil’s classification without taking into 

consideration factors like, opposing dentition, 

occlusal schemes, operator’s experience, patient’s 

oral hygiene status, smoking or parafunction habits. 

One of the limitations of this study, is the 

predominance of female participants, which is likely 

due to hospital policies of offering treatment at 

subsidized rates to the families of employees of the 

organization. Moreover, the sample largely included 

PFM FPDs, mostly because it is the most commonly 

prescribed material for FPDs due to its low cost. 

Therefore, the sample may not accurately reflect the 

characteristics of the general population. Another 

limitation of this study is the employment of non-

probability consecutive sampling technique which 

may have introduced selection bias and limited the 

representativeness of the sample. Thus, the sample 

might not be true representative of the population.  

 

C o n c l u s i o n  

Tooth supported fixed partial prostheses provide 

one of the most durable treatment approaches for 

missing teeth. However, with duration of their 

service, the tooth supported fixed dental prostheses 

get vulnerable to biological as well as mechanical 

complications. Long plan FPDs, that extended to the 

posterior regions and that had a duration of 

employment greater than 5 years were associated 

with failures. Appropriate case selection, meticulous 

treatment planning, and regular follow-up are 

essential to minimize complications and enhance 

prosthesis longevity. 

Recommendations: Keeping in mind the findings of 

this study, the patients should be educated about 

regular dental follow-ups so that early detection and 

managements of recurrent caries, pulpal 

pathologies, periodontal disease and abutment 

mobility can be done. Long-span bridges should be 

avoided because they are associated with high risk 

of biological and mechanical complications. 

Judicious use of materials as and when indicated 

should be preferred over personal conveniences.  

 

R e f e r e n c e s  
1. Verma A, Singh S V, Arya D, Shivakumar S, Chand P. 

Mechanical failures of dental implants and supported 
prostheses: A systematic review. J Oral Biol Craniofac 
Res. 2023;13(2):306-314. 
https://doi.org/10.1016/j.jobcr.2023.02.009.  

2. Ramnarayan B K, Nagral S M, Nanaiah P, Satelur K P, 
Venkatasubramanian R, Avinash J. Revolutionizing 
dental restorations: Insights into computer-aided 
design/computer-aided manufacturing materials - A 
systematic review. Dent Res J. 2025;22:44-52. 
https://doi.org/10.4103/drj.drj_286_25.  

3. Khan M S, Rahman A U. Crowns and Bridges Failure: 
Reasons and Type of Disassembly. J Saidu Med Coll. 
2024 Jul 24;14(3):214-7. 
https://doi.org/https://doi.org/10.52206/jsmc.2024.
14.3.902  

4. Aloteibi H, Alanazi L, Alghamdi W, Alotaibi M, 
Alzahrani R, Nasser R, et al. The Relationship 
between Fixed Prosthodontics and Gingival 
Problems: A Systematic Review. Saudi J Oral Dent 
Res. 2021;6(8):372-7. 
https://doi.org/10.36348/sjodr.2021.v06i08.006.  

5. Srimaneepong V, Heboyan A, Zafar MS, Khurshid Z, 
Marya A, Fernandes GVO, Rokaya D. Fixed Prosthetic 
Restorations and Periodontal Health: A Narrative 
Review. J Funct Biomater. 2022; 13(15):1-21. 
https://doi.org/10.3390/jfb13010015  

https://doi.org/10.1016/j.jobcr.2023.02.009
https://doi.org/10.4103/drj.drj_286_25
https://doi.org/https:/doi.org/10.52206/jsmc.2024.14.3.902
https://doi.org/https:/doi.org/10.52206/jsmc.2024.14.3.902
https://doi.org/10.36348/sjodr.2021.v06i08.006
https://doi.org/10.3390/jfb13010015


                                                                                                                                       J Islamabad Med Dental Coll 2026        
 

212 
 

6. Chandrakala V, Deepmala S, Srivatsa G. Different 
classification system for failures in tooth supported 
fixed partial denture: a systematic review. Int J Prev 
Clin Dent Res. 2019;6(1):17-20. 
https://doi.org/10.4103/INPC.INPC_15_19  

7. Raghavan R, John S, Shajahan P.A. Failures in Fixed 
Partial Denture: A Review. Int J Innov Sci Res Technol. 
2023;11(3): 786-93.: 
https://doi.org/10.38124/ijisrt/25jun427  

8. Manappallil J J. Classification system for conventional 
crown and fixed partial denture failures. J Prosthet 
Dent. 2008;99(4):293-8. 
https://doi.org/10.1016/S0022-3913(08)60064-5  

9. Dewan H, Haroon T M, Mogla S, Gupta A, Loganathan 
J, Ahammed A N, Kommuri S. Assessment of Failure 
Rate of Fixed Partial Dentures: A Clinical Study. J 
Pharm Bioallied Sci. 2022;14(1):262-3. 
https://doi.org/10.4103/jpbs.jpbs_718_21  

10. Naz A, Musharraf H, Jawad A, Zia K, Kumar B, Lone M 
A. Assessment of Failure of Prosthesis in Fixed 
Prosthodontics Among Patients Reporting to A 
Teaching Dental Hospital of Karachi. J Pak Med Assoc. 
2020; 29(3):105-9. 
https://doi.org/10.25301/JPDA.293.105  

11. Kavaz T, Gördeli K, Yanıkoğlu N. An Investigation of 
the Reasons for Failure in Patients with A Fixed 
Prosthesis. On J Dent & Oral Health. 2021; 4(1):1-5. 
https://doi.org/10.33552/OJDOH.2021.04.000578  

12. Gamer S, Tuch R, Garcia LT. MM House mental 
classification revisited: Intersection of particular 
patient types and particular dentist's needs. J 
Prosthet Dent. 2003;89(3):297-302. 
https://doi.org/10.1067/mpr.2003.49   
Hawthan M A, Chrcanovic B R, Larsson C. Long-term 
retrospective clinical study of tooth-supported fixed  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

partial dentures: A multifactorial analysis. J 
Prosthodont Res. 2023; 67(2): 238–45. 
https://doi.org/10.2186/jpr.JPR_D_21_00222  

13. Alqarawi F K, Alhumaidan A A, Aldakhili A, Alfayez A, 
Abushowmi T, Alramadan A, et al. Intraoral repair of 
fractured ceramics: a literature review. 
F1000Research. 2022 Nov 8;11:1275. 
https://doi.org/10.12688/f1000research.126547.1  

14. Sharif M, Aslam S, Khan I, Rehman A, Khan M, Afzal 
M. Patterns of Retentive Failures in Dislodged Single 
Crowns. Pak Armed Forces Med J. 2022; 72 (3): 1090-
3. https://doi.org/10.51253/pafmj.v72i3.7730    

15. Alenezi A, Aloqayli S. Technical complications with 
tooth-supported fixed dental prostheses (FDPs) of 
different span lengths: an up to 15-year retrospective 
study. BMC Oral Health. 2023;23:383-93. 
https://doi.org/10.1186/s12903-023-03121-9  

16. Alsterstål-Englund H, Moberg LE, Petersson J, 
Smedberg JI. A retrospective clinical evaluation of 
extensive tooth-supported fixed dental prostheses 
after 10 years. The Journal of prosthetic dentistry. 
2021;125(1):65-72. 
https://doi.org/10.1016/j.prosdent.2019.10.009  

17. Laumbacher H, Strasser T, Knuettel H, Rosentritt M. 
Long-term clinical performance and complications of 
zirconia-based tooth-and implant-supported fixed 
prosthodontic restorations: A summary of systematic 
reviews. Journal of dentistry. 2021; 111:103723. 
https://doi.org/10.1016/j.jdent.2021.103723  

18. Alsalhi H, Altuwajri R, Alenezi A. Periapical 
Complications Associated with Tooth-Supported 
Fixed Dental Prostheses: A Long-Term Clinical 
Evaluation. Prosthesis. 2026;8(5):43. 
https://doi.org/10.3390/prosthesis8050043 

 
 

https://doi.org/10.4103/INPC.INPC_15_19
https://doi.org/10.38124/ijisrt/25jun427
https://doi.org/10.1016/S0022-3913(08)60064-5
https://doi.org/10.4103/jpbs.jpbs_718_21
https://doi.org/10.25301/JPDA.293.105
https://doi.org/10.33552/OJDOH.2021.04.000578
https://doi.org/10.1067/mpr.2003.49
https://doi.org/10.2186/jpr.JPR_D_21_00222
https://doi.org/10.12688/f1000research.126547.1
https://doi.org/10.51253/pafmj.v72i3.7730
https://doi.org/10.1186/s12903-023-03121-9
https://doi.org/10.1016/j.prosdent.2019.10.009
https://doi.org/10.1016/j.jdent.2021.103723
https://doi.org/10.3390/prosthesis8050043

