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Abstract: 
Purpose: 

The internal fit of crowns plays a vital role in the clinical success and longevity of dental restorations. This 

systematic review aimed to evaluate and compare the effect of shoulder and chamfer finish line designs on the 

internal fit of newer translucent zirconia crowns and CAD metal-ceramic crowns. 

Materials and Methods: 

An electronic search was conducted in PubMed, EBSCO, Google Scholar, and ProQuest databases for English-

language studies published between 2012 and 2024. The search strategy included terms such as “finish lines,” 

“shoulder vs chamfer,” “zirconia,” “CAD metal-ceramic crowns,” and “internal fit.” Only clinical or in vitro 

studies assessing the effect of shoulder and chamfer finish lines on marginal or internal fit were included. A 

total of 20 studies met the inclusion criteria. Data extraction focused on study type, population, crown material, 

finish line design, outcome measures, and conclusions. 

Results: 

The included studies encompassed in vitro experiments, systematic reviews, and meta-analyses. Internal fit 

values varied across materials and techniques, with reported gaps ranging from 89.76 μm for metal-ceramic 

crowns to 158.27 μm for In-Ceram Alumina crowns (Martins et al., 2012). Several studies found chamfer finish 

lines to favor internal adaptation, whereas shoulder finish lines provided better marginal adaptation (Yu et al., 

2018; Ahmad et al., 2019). Some evidence indicated deep chamfer designs demonstrated superior adaptation 

compared to conventional chamfer or shoulder (Shah et al., 2020; Al Maaz et al., 2019). Overall, both designs 

produced clinically acceptable marginal and internal gaps (<120 μm), though no consensus exists on the 

superior finish line. 

Conclusion: 

Both chamfer and shoulder finish lines yield clinically acceptable internal fit in zirconia and CAD metal-

ceramic crowns. Chamfer designs are more conservative and enhance internal adaptation, while shoulder 

margins improve marginal accuracy. The choice of finish line should therefore be guided by clinical 

requirements, tooth condition, and restorative material. Further well-designed clinical trials are warranted to 

validate these findings. 
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I. Introduction 
Restorative materials have become a cornerstone in dental prostheses, with all-ceramic and metal-

ceramic systems at the forefront of modern restorative dentistry. Both offer esthetic, biocompatible, and durable 

solutions for creating natural-looking dental crowns. All-ceramic materials, particularly translucent zirconia, 

have revolutionized crown fabrication.  Compared to other ceramic materials, the use of Zirconia often reduces 

complications such as over preparation of the tooth and therefore leads to a prosthesis that retains most of the 

tooth structure.1 

In addition to the development of ceramic materials, new processing technologies have been 

introduced for the fabrication of all-ceramic crowns. All-ceramic crowns are made using a variety of ceramic-

based materials, including heat-pressed, slip-cast, CAD/CAM (computer-assisted design/computer-assisted 

machining),  technologies, as opposed to the traditional method used to create the metal-ceramic prosthesis.2 

The performance of the all-ceramic crowns are complex and depends on factors like those controlled 

by the clinician and those that are patient-dependent.3 The longevity of the prosthesis depends on a number of 

factors, including the framework design, laboratory processing techniques, the shape and thickness of the 

porcelain veneer and core, and the elastic modulus of the restorative components.4 The role of finish lines is 

also an essential part of tooth preparation. Different finish lines have been advocated for different purposes. 

Different finish lines have been advocated for different purposes. However, the choice of finish line design, 

which dictates how the crown interfaces with the tooth, directly impacts the internal fit. 

The influence of finish lines on the marginal and/or internal adaptations of ceramic crowns has been 

widely investigated in various studies.5,6 However, which finish line offers better marginal and internal 

adaptations is not clear. 

Hence, this systematic review aims to give an update on which finish line offers better internal fit in 

regard to Zirconia and CAD metal ceramic crowns. 

 

II. Material And Methods 
The inclusion criteria for admittance in the systematic review was based on the type of study, namely, 

clinical studies on humans, assessing 

The effect of two different finish lines (shoulder and chamfer) on the internal fit of newer translucent 

Zirconia crowns 

The effect of two different finish lines on the internal fit of CAD metal-ceramic crowns Studies that 

evaluated the marginal and/or internal adaptations and measurements of crowns. 

A Systematic search in the National Library of Medicine’s PubMed Database, Google Scholar, 

EBSCO and ProQuest was performed to identify all peer-reviewed articles in the English literature dealing with 

the effect of two different finish lines according to the search strategy described in the following sections. 

The systemic literature search and data extraction were performed by two independent researchers. The 

following databases were incorporated in the systematic review for relevant literature: PubMed, EBSCO, 

Google scholar, and ProQuest. 

The following search terms were used “finish lines”, “shoulder vs chamfer” “ceramics”, “ CAD metal-

ceramic crowns”,  “internal fit”. The search was limited to articles on adult populations (+19 years) in the 

English language published during the past 13 years. 

 

The search string was 

(“finish line” OR margin OR shoulder OR chamfer) 

AND 

("internal"[Text Word] OR "fit"[Text Word]) OR “marginal fit” OR “marginal adaptation” 

AND 

"new"[Text Word] AND "zirconias"[Text Word] OR "zirconium oxide"[Text Word] OR "zirconia"[Text 

Word]) 

AND 

"computer aided design"[MeSH Terms] OR ("computer aided"[Text Word] AND "design"[Text 

Word]) OR "computer aided design"[Text Word] OR ("cad"[Text Word] AND "cam"[Text Word]) OR "cad 

cam"[Text Word] OR ("printing, three dimensional"[MeSH Terms] OR ("printing"[Text Word] AND "three 

dimensional"[Text Word]) OR "three-dimensional printing"[Text Word] OR ("3d"[Text Word] AND 

"printing"[Text Word]) OR "3d printing"[Text Word] 

For article selection or first approach, two researchers independently selected potentially eligible 

articles by title and abstract. Articles that met PICO and inclusion criteria are included in the review for the final 

analysis. Only articles from the electronic search were considered. All studies included were published from 

2012 to 2024, and no exception was made for including studies before 2012. 
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Data were collected from studies that compared the effect of two different finish lines. The data 

included the finish line design/preparation design, type of crowns, and marginal and internal gap measurements. 

 

Prisma Flowchart 

 
 

III. Result 
A total of 20 articles were selected for this systematic review that included the effect of different finish 

lines on the internal fit of newer translucent zirconia and CAD metal-ceramic crowns. 

All studies included were published from 2012 to 2024, and no exception was made for including 

studies before 2012. Only articles from the electronic search were considered. The literature that did not meet 

the inclusion criteria were fixed dental prosthesis of two or more units, implant-supported prostheses, testing 

other types of all-ceramic restorations that were not  fabricated by zirconia, non-English studies, non-peer 

reviewed studies, and testing bond strength or studies involving accuracy of intraoral and extraoral scanners. 
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IV. Discussion 
Achieving an accurate fit between the crown and the prepared tooth is essential for ensuring long-term 

success and patient satisfaction. One critical aspect that influences the internal fit of crowns is the choice of 

finish line design. Various styles of finish lines have been recommended for ceramic crown tooth preparation. 

Furthermore, the findings of the studies assessing the impact of finish-line design on the internal and marginal 

adaptations of ceramic crowns have shown contradicting results. 

This review assessed the effect of shoulder and chamfer finish lines on the internal fit of newer 

zirconia crowns and CAD metal-ceramic crowns. The review is based on a structural review of articles which 

helped in gathering relevant data from each article by answering clinical questions put into a PICO format. The 

PICO format has assisted as a valuable tool for evidence-based medicine for both practicing clinicians and 

researchers. 

In 2012, Martins LM et al4 assessed the effect of chamfer finish line on In-Ceram Alumina, YTZ-P 

IPS e-max and metal ceramic crowns and found that metal-ceramic group showed poorer internal fit compared 

to the all-ceramic groups. The internal fit was measured on the occlusal and the axial surface. No difference was 

seen on the axial surface among the three groups. Friere Y in 2017 et al also found similar results where IPS 

e.max CAD showed the lowest discrepancies in marginal fit when compared to metal-ceramic crowns. This 

could be due to the precision of the digitization system and the mechanized technique used. 23Most previous 

studies have analyzed IPS e.max Press, and all results were within ranges considered clinically acceptable. 

However, in 2018, Yu H found contradicting results in which the studies showed that internal 

adaptation favoured chamfer finish line where as marginal adaptation favoured rounded shoulder. A significant 

difference in internal adaptation was found between the crowns with rounded shoulder and those with chamfer 

finish  lines. The reason for the better seating of restorations with chamfer preparation was assumed to correlate 

with their poor marginal sealing (greater marginal gap). A smaller internal space was discovered to have the 

potential to cause early contact between the restoration's internal surface and the preparation, obstruct cement 

evacuation, and increase the marginal gap. It is possible that the design of chamfer allows the cement to escape 

marginally more readily without filtration, whereas with the rounded shoulder, the margins seal earlier and the 

filtration of the cement begins sooner. 

Ahmad WM et al in 2019 derived similar results from their systematic review which showed that 

shoulder finish lines had a slightly better marginal adaptation compared to chamfer finish lines. The results for 

this study was inconclusive as other factors that influence the fit of zirconia crowns were also included. 

In 2020, Shah N compared marginal adaptation on cobalt-chromium copings using three different 

finish lines i.e. Deep chamfer, Chamfer, and Shoulder finish lines. Marginal adaptation was reported to be better 

in deep chamfer finish line preparation followed by shoulder and chamfer finish line preparations. 

The choice between chamfer and shoulder finish lines often depends on factors such as the dentist's 

preference, the specific case requirements, the type of restoration, and the condition of the patient's tooth. While 

chamfer finish lines are more conservative and offer better resistance to fracture, shoulder finish lines provide 

better marginal adaptation.  This could be because shoulder preparations have poor seating prior to complete 

cementation. 

 

V. Conclusion 
The choice between chamfer and shoulder finish lines often depends on factors such as the dentist's 

preference, the specific case requirements, the type of restoration, and the condition of the patient's tooth. While 

chamfer finish lines are more conservative and offer better resistance to fracture, shoulder finish lines provide 
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better marginal adaptation.  This could be because shoulder preparations have poor seating prior to complete 

cementation. 
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