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ABSTRACT: 
Introduction: Numerous studies have previously evaluated the marginal and internal fit of fixed prostheses; however, few 
reports have performed an objective comparison of the various methods used for their assessment. The purpose of this study 

was to compare five marginal and internal fit assessment methods for fixed prostheses. Material And Methods: A specially 
designed sample was used to measure the marginal and internal fit of the prosthesis according to the cross-sectional method 
(CSM), silicone replica technique (SRT), triple scan method (TSM), micro-computed tomography (MCT), and optical 
coherence tomography (OCT). Results: The five methods showed significant differences in the four regions that were 
assessed (p < 0.001). The marginal, axial, angle, and occlusal regions showed low mean values: CSM (23.2 µm), TSM (56.3 
µm), MCT (84.3 µm), and MCT (102.6 µm), respectively. The marginal fit for each method was in the range of 23.2–83.4 
µm and internal fit (axial, angle, and occlusal) ranged from 44.8–95.9 µm, 84.3–128.6 µm,  and 102.6–140.5 µm,  
respectively.  Conclusion: The marginal and internal fit showed significant differences depending on the method. Even if the 

assessment values of the marginal and internal fit are found to be in the allowable clinical range, the differences in the values 
according to the method should be considered. 
Keywords: Marginal And Internal Fit; Dentistry; Dental Prosthesis  
 

Received: 15 May, 2022                    Accepted: 18 June, 2022 

 
Corresponding author: Rajiv Mengi, Consultant Dental Surgeon, Health and Medical Education, Jammu and Kashmir, 
India 

 
This article may be cited as: Mengi R, Goswamy A, Mengi H. Marginal and internal fit of different fixed dental prostheses: 
A comparative study. J Adv Med Dent Scie Res 2022;10(7):104-108. 

 

INTRODUCTION 

The marginal fit of a fixed prosthesis is one of the 

most important factors for successful prosthetic 
treatment [1,2]. An ideal marginal fit maintains a 

healthy periodontal status and prevents cement 

dissolution [3,4]. On the other hand, a poor marginal 

fit has a negative impact on the periodontium, 

making it difficult to perform long-term maintenance 

of the patient’s health following implant placement 

[5–7]. In addition,  an excellent internal fit increases 

the retention of the prosthesis [8].  For these reasons, 

numerous studies have been conducted on the 

marginal and internal fit of a prosthesis to determine 

its prognosis [1–3].Previous studies have compared 
the accuracy of methods for analyzing the marginal 

and internal fit measurements of fixed prostheses. 

However, since the objective of the previous studies 

was to increase the reliability of the assessment 

method, they only compared two methods to identify 

an appropriate approach, rather than comparing the 

various existing methods.With the recent advances in 

computer-aided design and computer-aided 
manufacturing (CAD-CAM) systems, the marginal 

gap of the prosthesis is a very low value within 100 

µm, while most of the literature reports the clinically 

allowable marginal gap to be within a range of 100–

120 µm. Several previous studies have assessed the 

fitness of fixed prostheses based on this clinically 

allowable range, but if there are differences in the 

resulting values based on the assessment method 

used, an objective comparison is difficult. Thus, for 

precise measurement, it is necessary to verify the 

differences between the various methods recently 
presented.In this study, in order to verify the 

differences through an objective comparison of five 

evaluation methods, the marginal and internal fit 

were measured in cross-sectional images obtained 

from the sample under identical conditions. This 
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study aimed to conduct a comparative assessment of 

the marginal and internal fit methods introduced in 

previous studies (CSM, SRT, TSM, MCT, and OCT). 

A null hypothesis was set as follows: there would be 

no differences in the marginal and internal (axial, 
angle, and occlusal region) fit measured according to 

the CSM, SRT, TSM, MCT, and OCT assessment 

methods. 

 

MATERIALS AND METHODS 
This study measured the marginal and internal fit of 

the prosthesis according to the five methods. The 

analysis guide template was used to obtain a cross-

sectional image of the same part in each analysis 

method. Four regions (marginal gap, axial gap, angle 

gap, and occlusal gap) were measured on the four 

sides (buccal, lingual, mesial, and distal) of the 
prosthesis, and the gaps were measured at 10 points 

on each side. Thus, 40 points were measured for each 

region (marginal, axial, angle, and occlusal) (n = 40). 

A pilot experiment was conducted five times, and the 

calculation was made using a power analysis 

software. All gap measurements were made by the 

same researcher. Since the researcher’s expertise 

could greatly impact the accuracy of the prosthesis 

fitness evaluation, assessments were conducted only 

after substantial training and practice. A specially 

designed sample was used to measure the marginal 
and internal fit of the prosthesis according to the 

cross-sectional method (CSM), silicone replica 

technique (SRT), triple scan method (TSM), micro-

computed tomography (MCT), and optical coherence 

tomography (OCT).All data were analyzed using 

SPSS statistical software using the appropriate tools 

and the p value<0.05 was considered significant.  

 

RESULTS 

The values from the measurements for the marginal 

and internal fit are shown in Table1. There were 

statistically significant differences in the fitness of 

the margin region among the five methods (p < 

0.001). CSM (23.2 ± 5.3 µm) and SRT (33.5 ± 12.1 

µm) did not differ significantly (p = 0.014) and 

showed the lowest value. Similarly, there were no 

statistically significant differences (p = 0.227) 
between TSM (74.1 ± 26.1 µm) and OCT (83.4 ± 

22.1 µm), but they showed the highest values. 

Furthermore, MCT (45.9 ± 25.9 µm) did not have 

statistically significant differences compared to SRT 

(p = 0.090).Some of the five methods showed 

statistically significant differences (p < 0.001) in the 

fitness of the axial region. CSM (83.7 ± 19.8 µm) and 

SRT (95.9 ± 52.9 µm) did not have statistically 

significant differences (p = 0.760) but demonstrated 

the highest values. On the other hand,  although TSM  

(56.3 ± 30.1 µm), MCT (65.3 ± 47.7 µm), and OCT 

(44.8 ± 14.5 µm) did not have statistically significant 
differences (p > 0.005), they showed the lowest 

values.Also, some of the five methods showed 

statistically significant differences (p < 0.001) in the 

fitness of the angle region. CSM (87.9 ± 17.2 µm) 

and MCT (84.3 ± 20.2 µm) did not have statistically 

significant differences (p = 0.651) and showed the 

lowest values. TSM (110.1 ± 13.9 µm) and OCT 

(118.2 ± 22.2 µm) also did not have statistically 

significant differences (p = 0.163), but they showed 

the highest values. Lastly, SRT (128.6 ± 17.3 µm) did 

not have statistically significant differences from 
OCT (p = 0.043).There were some statistically 

significant differences (p < 0.001) in the fitness of the 

occlusal region between the five methods. CSM 

(125.4 ± 13.7 µm), SRT (140.5 ± 33.3 µm), TSM 

(120.3 ± 20.9 µm), and OCT (134 ± 18.9 µm) did not 

have statistically significant differences (p > 0.005), 

showing the highest values. On the other hand, MCT 

(102.6 ± 12.8 µm) showed the lowest value. Figure 1 

shows the difference of each method from CSM. 

Except for the angle region, the SRT showed the 

most approximate value. 

 

Table 1: The marginal and internal gap of the cross-sectional method (CSM), silicone replica technique 

(SRT), triple scan method (TSM), micro-computed tomography (MCT), and optical coherence 

tomography (OCT). Gap values are depicted as mean (µm) ± standard deviation (SD) 
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Figure 1: Differences in values compared to the cross-sectional method (CSM). The graph shows the 

difference from each method based on the CSM (baseline). 

 
 

DISCUSSION 

The results of this study showed differences in the 
values obtained from the five types of marginal and 

internal fit assessment methods. In addition, there 

was a tendency to obtain similar marginal and 

internal fit measurements in CSM and SRT, and in 

TSM and OCT.In previous studies, in order to verify 

these differences, Oka et al. [14] produced a silicone 

replica by mixing a contrast medium with silicone 

and found that there were no significant differences 

in all the regions measured using MCT and SRT. On 

the other hand, the results of a comparison of MCT 

and SRT in our study did not show significant 

differences in the marginal and axial regions, but 
there were significant differences in the angle and 

occlusal regions in SRT with a high value. The 

previous studies also showed different results based 

on the methods. The differences between our study 

and the previous studies are as follows. This study 

produced and applied a guide template to conduct 

analysis at the same position in the 2D image and 

made a comparison with the gap value of 40 points 

per region in a sample. The study was conducted with 

one sample to minimize production errors (e.g., study 

model, template, and coping) and to only observe the 
differences between methods. In addition, the 

previous studies compared two methods, while this 

study compared the most possible methods used for 

assessing the fitness of the fixed prosthesis. Thus, 

through the results of our study, the differences in the 

result values based on the method could be 

compared.A poor marginal fit can increase plaque 

accumulation leading to secondary caries, periodontal 

disease, and endodontic inflammation. Our study 
compared the marginal and internal fit methods, and 

according to the methods, the marginal fit was 23.2–

83.4 µm (a 60.2 µm difference), and the internal fit 

(axial, angle, and occlusal) was 44.8–95.9 µm (a 51.1 

µm difference), 84.3–128.6 µm (a 44.3 µm 

difference), and 102.6–140.5 µm (a 37.9 µm 

difference), respectively. If the marginal fit of a 

certain restoration material shows a clinical allowable 

result of about 60 µm using the SRT method, the 

result may deviate from the clinical allowable range 

using the OCT method. In contrast, even though the 

result is not in the clinical allowable range, it may be 
altered by changing the assessment method.In 

previous studies, the CSM method and SRT method 

[5,14] showed higher reliability than the other 

methods. Our results of the marginal fit analysis by 

SRT were similar to that of CSM and MCT. Also, the 

results of the internal fit analysis by SRT were 

similar to CSM and MCT in the axial gap; OCT in 

the angle gap; and CSM and OCT in the occlusal gap. 

Overall, SRT shows a similar tendency to CSM. 

From an economic point of view, OCT, MCT, and 

TSM require expensive equipment operated by 
experts along with the analysis software. SRT and 

CSM, on the other hand, have the merits of being 

relatively easy and low-cost methods.  In addition to 

the methods examined in our study, there are many 

fitness assessment methods that have been applied by 

others [14]. The assessment methods used in varying 

conditions and the lack of standardization could lead 
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to false interpretations and thus limit their 

comparison with the results of other studies. 

However, our study made measurements using 

individual measuring devices, software, and by using 

methods proposed in previous studies in order to 
represent each assessment method. Therefore, it is 

recommended that future studies should compare our 

method with the methods proposed in other studies. 

 

CONCLUSIONS 

In our findings, there was a tendency of having 

similar marginal and internal fit in CSM and SRT, 

and in TSM and OCT. Therefore, the relatively 

simple and inexpensive SRT method can be an 

excellent alternative to CSM. According to the 

significance of these results, even if the assessment 

result values of the marginal and internal fit are in the 
clinical allowable range, the differences in the result 

values according to the method should be considered. 
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