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THE QUALITY OF FULL VENEER CROWN PREPARATIONS DONE BY THE 
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DENTISTRY, DURING 2002-2003 
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ABSTRACT 

As the demand for replacing missing teeth with a fixed prosthesis has increased, it is imperative 
that a dentist should graduate with sufficient skills to provide this service to the patient efficiently. The 
objective of this limited study was to evaluate the capabilities of the male interns working at the 
KSUCD to perform full veneer, metal ceramic crown preparations. 

The interns were requested to provide the casts with dies or second pours of the final impressions 
of their patients receiving fixed prosthodontic treatment at the College of Dentistry during 2002-2003. 
A total of 32 casts with 52 teeth prepared for either single crown or a retainer for fixed partial 
dentures were submitted. Two evaluators evaluated the quality of these preparations by eye. 

Tapers of the 37 preparations were found to be satisfactory. 41 preparations were considered to 
have sufficient occlusal reduction, whereas 40 teeth had proper axial reduction accomplished with 
desirable marginal width for placing a metal ceramic restoration. Overall quality of 37 out of 52 
preparations (71%) was considered as acceptable. 5 of the remaining 15 preparations were graded as 
borderline preparations with questionable prognosis and 10 preparations were so poorly 
accomplished that any prosthesis fabricated on them would be a failure. Due to the fact that almost 29 
% of these preparations were graded as borderline or failures (15 out of 52), this study indicates the 
need for continued clinical supervision of the interns during their internship tenure. 

Key Words: Crown Preparation, Abutment Preparation, Taper, Occlusal reduction, Finish line, 
Quality, Interns. 

INTRODUCTION 

With an increase in the patient's preference to have 
missing teeth replaced by a fixed prosthesis, it is 
important for a practicing dentist to be able to treat 
these patients with a predictable and good prognosis. 
The fundamental principles of tooth preparation for 
placing a fixed prosthesis (retention form, resistance 
form, structural durability, and marginal integrity) are 
well explained in various text books of fixed prosth-
odontics. These books provide guidelines for preparing  

teeth for a successful prosthesis while stressing on the 
need for preserving the tooth structure and the peri-
odontal health. Generally, the success of a fixed pros-
thesis (complete gold crown) can be related to the 
following three factors.(1-3) 

1 The quality of the clinical procedure performed 
(the tooth preparation). 

2 The quality of the laboratory procedures (the 
completed restoration). 

3 The quality of the cementing medium. 
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One of these factors directly related to the success of 
the finished prosthesis and also representing the clinical 
skills of the operator is the quality of the abutment 
preparation performed. Inadequate reduction or im-
precise preparation of the abutment teeth, particularly 
the finish lines may have profound effect on the subse-
quent fit of the restoration.(4) 

The interns represent the recently graduated den-
tists who normally undergo extensive clinical 
training during their last year in an academic 
institution to further improve their skills in all 
disciplines of dentistry. Majority of these interns 
then embark on a career in private dental practice, 
treating patients for fixed prostheses routinely, 
without any formal supervision. Therefore it is 
imperative that they achieve sufficient hand piece 
skills to perform this task efficiently before leaving 
the institution. The aim of this limited study was to 
subjectively evaluate the capability of the male 
interns at the King Saud University College of 
Dentistry, Riyadh to perform the full veneer crown 
preparations unsupervised. 

The findings of this limited study may indicate that 
these interns have developed sufficient skills during 
their training to perform this task satisfactorily or that 
there remains need for continued supervision by a 
prosthodontic faculty during the year of internship as 
well to further improve their clinical skills. 

MATERIAL AND METHODS 

The interns are requested to provide the casts with 
the dies or the second pours of the final impressions of 
the patients that will receive in future, or were under 
treatment for receiving fixed prosthesis i.e., crown or 
fixed partial dentures. They were also required to 
submit the casts of the opposing arch and the informa-
tion about the type of restoration planned, i.e., partial or 
full veneer crown, or all metal, all ceramic or metal 
ceramic prosthesis. 

The interns were informed about the nature of the 
study, however, were told that the identity of the 
operator will not be revealed to the evaluators. The 
response from the interns for submission of their work 
was encouraging. In a short period, a total of 32 casts 
containing 52 teeth preparations were collected for 
evaluation. 

These preparations were evaluated by two of the 
faculty members from the Department of prosthodon-
tics. These evaluators graded the preparations 
together by observing the dies by eye. They exchan-
ged their opinions regarding various aspects of the 
preparations and reached to a common conclusion 
regarding its quality (acceptable, borderline, or not 
acceptable). 

The criteria for assessing the quality of pre-
paration was in accordance to the standard 
presented in the text books(5,6). Three aspects of the 
preparations were observed critically and graded 
as, 

1 Taper of the preparation representing the re-
tention form - acceptable, over tapered, and 
undercut or under tapered. 

2 Occlusal /incisal reduction - acceptable, exces-
sive, or inadequate. 

3 Axial reduction / marginal configuration / finish 
line - acceptable, Excessive (wide), or 
inadequate. 

The preparation was graded as acceptable if its 
overall quality suggested that the prosthesis fabricated 
would have a good prognosis. Where some of the 
aspects of crown preparation were so poorly executed 
that the planned prosthesis has a questionable progno-
sis, the preparation was regarded as 'borderline'. A 
`failure' grade was given to a preparation where its 
quality was so bad (excessive or too little tooth reduc-
tion) that any prosthesis fabricated on will have an 
extremely poor prognosis, and it may also lead to 
patient's discomfort. 

RESULTS 

The general description of the casts and teeth is 
given in table I. All of the 52 preparations for placing 
either single crowns (36) or for retainers of a fixed 
partial denture (16) were performed for receiving a 
metal ceramic full veneer crown. This trend was 
regardless of the location of the tooth in the arch. The 
distribution of the prepared teeth in the arches is 
given in table II and the results of the quality of three 
aspects of a crown preparation are summarized in 
table III. 
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TABLE 1: GENERAL DESCRIPTION OF THE  
CASTS AND THE PREPARED TEETH. 

Total number of Interns at KSUCD 19 
Participating Interns 18 
Total Casts submitted 32 
Maxillary casts 14 
Mandibular casts 18 
Total number of tooth preparations 52 
Maxillary teeth 21 
Mandibular teeth 31 
Single Crowns 36 
FPD retainers 16 
Anterior teeth 7 
Maxillary 4 
Mandibular 3 
Posterior teeth 45 
Maxillary 17 
Mandibular 28 

 

TABLE 2: THE DISTRIBUTION AND LOCATION 
OF THE 52 PREPARED TEETH IN THE ARCHES. 
Anterio
r teeth 

Central  
incisor 

Lateral  
incisor 

Canine 

Maxillary (4) 2 2 — 

Mandibular (3) 1 — 2 

Total (7) 3 2 2 

Posterior 
teeth 

1st  
Pre-M 

Did 

Pre-M 
rt  

Molar 
211(1  

Molar 
Maxillary (17) 2 4 7 4 

Mandibular (28) 4 11 8 5 

Total (45) 6 15 15 9 
 

TABLE 3: THE QUALITY OF THREE ASPECTS  
OF 52 CROWN PREPARATIONS. 

Aspect Accept- 
able 

Not-  
accept-  

able 

Over-  
prep. 

Under-  
prep. 

Taper 37 15 14 1 

Occ./Inc 
reduction 

41 11 10 1 

Finish lines 40 12 8 4 

Overall 37 15 
(Borderline, 5, 
Failure 10) 

TABLE 4: THE DISTRIBUTION OF THE  
UNACCEPTABLE PREPARED TEETH  

(MAXILLARY 8, MANDIBULAR 7). 

Quality Cen.  
inci-  
sor 

Lat.  
inci-  
sor 

Canine Pre-M Molar 

Border
- line 

 

1 1  2 1 

Failure (10) — — 2 5 3 

Total (15) 1 1 2 7 4 
 

TABLE 5: THE COMPARISON OF THE QUALITY  
OF SINGLE CROWN AND FPD RETAINER  

PREPARATIONS. 

Type Number Borderline Failure 

Single Crown 36 1 8 

FPD Retainer 16 4 2 

Total 52 5 10 
 

Taper 

37 preparations out of 52 were found to have a 
satisfactory taper that will result in a successful resto-
ration. Out of remaining 15 preparations that was 
judged to have inadequate taper, 14 preparations 
were over-tapered (loss of retention form), with one 
preparation having undercut or under-tapered. 

Occlusal / Incisal reduction 

41 out of 52 prepared teeth had sufficient occlusal 
or incisal clearance for receiving a metal ceramic 
crown. The remaining 11 teeth were prepared with an 
unacceptable amount of tooth reduction. 10 of these 
had excessive tooth structure removed, i.e., over pre-
pared and one preparati2nddid not1stave suf2ndnt 
tooth reduction that is needed for a metal ceramic 
crown placement. 

Axial reduction / marginal configuration 

40 full veneer crown preparations out of 52 had 
sufficient axial reduction accomplished with a desir-
able marginal width to place a metal ceramic restora-
tion. 8 out of the remaining 12 unsatisfactory 
preparations were over prepared with a very wide 
margin and 4 preparations had less than optimal 
reduction for fabricating a metal ceramic crown. 

59 



Overall Quality study by providing 32 casts of their treated pa- 
tients. This response was considered satisfactory, 
i.e., the results of this study are representative of 
the batch. 

While evaluating a preparation for its overall qual-
ity, all three of the above aspects were considered. As 
shown in table IV, 37 preparations were found to be 
accomplished with an acceptable degree of accuracy. 
Five of the preparations were at the borderline (ques-
tionable prognosis) and remaining 10 preparations 
were so badly accomplished that any restorations 
fabricated on them would have a poor prognosis. Out 
of these 15 unacceptable preparations, 8 were for 
maxillary arch and 7 were for mandibular arch. These 
included 4 anterior teeth, 7 premolar teeth and 4 
molar teeth. 9 of these unsatisfactory preparations 
were carried out for receiving single crowns and 6 
preparations were for retainers of fixed partial 
dentures (table V). 

DISCUSSION 

The quality of a full veneer crown can best be 
evaluated intra-orally or on the cast or a die before 
applying the die relief agent. Due to the retrospective 
collection of the casts in this study, the die relief agent 
was already applied on most of the preparations. It is 
further possible that some of the preparations that had 
small undercut axially would have had this undercut 
blocked out by the technician. However, these dies 
were only subjectively evaluated by eye, with no actual 
measurement of the taper that requires an accurate die 
for measuring the convergence angle by photographic 
method (7) or projection method (8). In another study 
(4), 2 X loupes were used to aid in finding the prepara-
tion defects on the casts obtained from the commercial 
laboratories. Therefore, it is reasonable to assume that 
the dies or casts examined in this study were accurate 
enough to carry out a subjective evaluation by eye for 
grading the preparation taper etc. into three broad 
categories. 

Response of the Interns 

For this study to have any implications it was 
mandatory that the casts were collected from the 
majority of the interns so that the sample is represen-
tative of this batch. The total number of registered 
interns in the current program is 25. Six of these 
interns are normally posted at centers other than the 
College of Dentistry for a 3 months rotation. 18 out of 
19 interns working at the Campus participated in this

Type of Prosthesis 

It was rather surprising to find out that over-
whelming majority of preparations performed by the 
interns during this six month period of collecting the 
casts were for receiving full veneer crowns. In addition 
to this treatment modality, some interns also treated a 
limited number of patients for post & core crowns and 
for labial veneer prostheses. 

Furthermore, all full veneer preparations were 
done for placing a metal ceramic restoration. This 
trend is against the general trend and principle of 
preserving the tooth structure and providing a 
patient with the type of prosthesis that requires 
minimal removal of the tooth structure. Clearly, 
some of the prostheses fabricated for the molar teeth 
could have been constructed for a complete metal 
crown or a partial veneer crown requiring less 
amount of tooth grinding. 

Method used for evaluation 

The preparations were evaluated for their appar-
ent quality by two of the faculty members from the 
department of Prosthodontics, including the author. 
Both of these evaluators are experienced prostho-
dontists and are involved in the pre-clinical fixed 
prosthodontics course for some years. Therefore, 
these evaluators are well experienced in grading full 
veneer crown preparations by eye as this method is 
routinely used in the preclinical and clinical courses. 
Instead of giving a numerical grade, these 
preparations were graded as acceptable, borderline or 
a failure after reaching a mutual consensus between 
the two evaluators. 

Taper 

In the literature, various methods have been re-
ported to measure the actual taper or convergence 
angle of the preparation for research purposes. Some of 
these studies involve the preparations done by the pre-
clinical undergraduate students on the dentoforms 
where it is convenient to remove the tooth and mea- 
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sure the convergence angle by photographic method (7) 
or by projecting the image on a paper for measuring the 
angle (8). These methods were not practical for the 
current study due to the dies already been painted with 
the die relief agent and also partly because some of the .7. 
preparations were not prepared for the dies (the second 
pours). 

This study despite its limitations agreed with the 
results of previous studies (8-13) that general tendency 
of the operator is to prepare a tooth for receiving a full 
veneer crown with over-tapered axial walls. In this 
study 14 out of 52 preparations have excessively over-
tapered axial walls. Although various text books rec-
ommend a range of acceptable taper angles (3 to 16 
degrees)14 , all agree that a preparation having exces-
sively convergent axial walls will lack its retention 
form. 

Occlusal / Incisal reduction 

This aspect of crown preparation can influence the 
structural durability of the finished prosthesis, in 
addition to affecting the retention and resistance forms. 
This study highlights the tendency of the Interns to 

.... 
over-reduce the tooth. In a few cases, the reduction was 
so excessive (4-6 mm) that it would have resulted in 
exposing the dentine and perhaps the pulp, provided 
the tooth was not previously endodontically treated. 
The restorations made on these preparations shall 
surely lack the retention potential. 

Axial reduction / Margin configuration 

A deep chamfer finish line labially and a regular 
chamfer lingually is normally placed at the margins for 
a full metal ceramic crown preparation. Again - the 
tendency in this group of Interns was to over reduce the 
tooth resulting in a wider margin than is normally 
recommended. However, 4 of the preparations were 
found to have very narrow finish lines — that could 

...-  result in esthetically inferior prostheses, or over  
contoured prostheses with its detrimental effects on the 
periodontium. 

The location of the finish line (supra or infra 
gingival) was not the scope of this study as the evalu-
ation was done on the prepared dies where no indica-
tion of the gingival margins could be found. This 
aspect can best be evaluated clinically. 

Overall Quality of the Preparation 

On the whole, 15 preparations out of 52 were 
considered unsatisfactory. - with 10 of these graded as 
failures. This represents one fifth (20%) of the total 
sample size. The main feature of these preparations 
was excessive reduction of the tooth structure to the 
limit that would cause discomfort and sensitivity of 
the prepared tooth, or the completed prosthesis would 
have extremely poor prognosis due to the lack of 
retention and resistance forms. 

This is further noted that the poor quality prepara-
tions included 7 premolar teeth and 4 molar teeth. 
Generally, the molar teeth allow poor access intra-
orally, and are potentially difficult to cut. Seemingly, 
the accessibility of the tooth was not the factor as the 
poor quality preparations also included 4 anterior 
teeth. 

Generally, preparing teeth for an FPD retainer 
could result in over - tapered preparations due to the 
relative inclination of the abutment teeth in the arch. 
This represents 4 of the five borderline preparations. 
Surprisingly though, majority of the preparations 
graded as 'failure' in this study (8 out of 10) were 
carried out for receiving single crown prosthesis. This 
clearly indicates the lack of hand piece skills on the 
part of the operators. 

CONCLUSIONS 

1 Due to the limited sample size and the retrospective 
collection of the casts, the results should be 
cautiously interpolated. 

2 37 out of 52 preparations examined in this study were 
found to have been accomplished satisfactorily having 
good prognosis for the finished prostheses. 

3 Almost 20 % of the preparations were, however, 
performed so poorly that the finished prosthesis 
would have poor prognosis. Additional 10% (5 out of 
52 preparations) were graded as 'borderline' meaning 
that some of the aspects of crown preparation were 
inaccurately executed. The prosthesis fabricated on 
these preparations would have questionable 
prognosis. 

4 Over reduction of the tooth structure was the main 
feature for the 15 unacceptable preparations. This 
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tendency of the interns involves all three aspects of the 
preparation examined, i.e., taper, occlusal / Incisal 
reduction, and axial reduction / finish lines. 

SUGGESTIONS 

As a routine, these full veneer crown preparations 
were accomplished by the interns unsupervised in the 
King Saud University Dental Clinics. As 15 (29%) of 
52 preparations examined in this study were found to be 
poorly accomplished with over reduction of the tooth 
structure as the predominant feature (irreversible 
damage), the future batches of interns need to be 
supervised by a specialist pro sthodontist while carrying 
out crown preparations. This should be further 
considered that majority of these interns (like graduat-
ing interns from any dental school) would be entering 
into private practice. They are likely to continue 
performing crown preparations unsupervised, with the 
tendency of over reducing the tooth. Therefore, it is 
suggested that the pertinent features of a full veneer 
crown preparation should be re-emphasized during the 
one-year clinical training of the interns while they are 
still working in an academic environment. 
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