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In vitro analysis of the marginal adaptation and discrepancy of stainless
steel crowns
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ABSTRACT
Aim: The purpose of the study was to assess the marginal adaptation and discrepancy of SSC’s.
Differences in adaptation and discrepancy between the four surfaces (mesial, lingual, distal, and
buccal) were evaluated.
Methods: The placement of stainless steel crowns were completed on a phantom head in
accordance with the clinical technique. The ideal tooth preparation was made and this ‘master
tooth’ duplicated to achieve a sample size of 15. The stainless steel crowns were placed,
trimmed, and cemented as per the clinical technique. The cemented stainless crowns were ana-
lyzed under 100� stereomicroscope magnification. The marginal adaptation and discrepancy of
each specimen was measured every 2mm.
Results: All the specimens showed marginal adaptation and discrepancy. The lingual margin
had a significantly better adaptation (p< .0001) over the other surfaces. The buccal surface was
the only surface that had an appropriate supra-CEJ level with a significance of p< .0001.
Conclusion: The marginal discrepancies occur during the trimming procedure and assessment
of the gingival approximation of the SSC margin. The inspection of stainless steel crown adapta-
tion and discrepancy is an essential clinical step.
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Introduction

Dental caries is one of the major oral health problems
affecting children [1]. If caries is left untreated, its
consequences, which include pain and infection, will
negatively affect the child’s health and subsequently
have an effect on the family as well [2]. Therefore,
surgical and restorative measures are crucial to miti-
gating the disease process [3].

Restorative treatment of carious teeth restores func-
tion, maintains the arch integrity and eliminates the
progression of dental caries [1]. The complexity of the
restorative treatment increases when dental caries
involves more than one surface of the tooth. The
removal of dental caries can lead to a more extensive
cavity preparation. The larger the restoration, the
greater the probability of fracture [4]. The extent of
tooth destruction determines the ability of the clin-
ician to re-establish a functional crown morphology
with adjacent contacts [5].

Failure of restorative materials is more common in
primary teeth compared with permanent teeth [6]. This
is due to factors such as patient cooperation, primary
tooth morphology, differences in tooth structure, and

the type of restorative material used. For primary teeth,
it has been reported that full coronal coverage increases
the structural integrity of the tooth and durability of the
restoration [1]. Accordingly, the American Academy of
Pediatric Dentistry (AAPD) recommends the use of
stainless steel crowns (SSC’s) in primary teeth, espe-
cially where caries involves multiple surfaces [7]. SSC’s
were introduced in the 1950s. Thereafter, the recom-
mendation followed for it to become a definitive restor-
ation for primary molars [8,9]. Since then, different
designs of SSC’s have been developed in an attempt to
achieve greater adaptation and replication of the mor-
phological features of the teeth. Crowns that were nei-
ther trimmed nor contoured were initially introduced
but their use was limited [10]. This led to the develop-
ment of pre-trimmed and pre-contoured SSC’s, which
have straight proximal sides [11]. These SSC’s are the
most commonly used. The advantage over untrimmed
SSC is in that the design follows the gingival contour
and tooth anatomy [11,12]. The longevity of the
restorative treatment is one of the most important
aspects of clinical dentistry. SSC’s have gained popular-
ity with pediatric dentists due to their successful
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performance as a restorative material [13]. SSC’s had a
higher degree of wear resistance compared to other dir-
ect restorative materials such as amalgam, composite,
compomer, and Resin Modified Glass Ionomer
(RMGIC) [14]. The longevity of the SSC’s could be
extended from 5 to 15 years when adequate marginal
adaptation is achieved [11]. SSC’s are cost effective [15]
compared with other conventional restorative materials,
due to their superiority in restoring multi-surface cav-
ities in primary molars [1,16]. The main disadvantage is
the perception of the patient that SSC’s have poor
esthetics. The esthetic demand has grown significantly
in recent decades for adults and children [17].

With the investigation of SSC’s, there are two
essential areas of concern namely, marginal adaptation
and marginal discrepancy. Marginal adaptation is
defined as ‘the perpendicular marginal distance from
the internal surface of the restoration to the finishing
line of the preparation’ [18]. This is clinically signifi-
cant, as any increase in the marginal gap between the
tooth surface and the crown may result in dissolution
of the cement, which in turn increases the risk of
microleakage, recurrent caries, and periodontal disease
[19]. This significantly affects the longevity, retention,
and the success of SSC’s [20]. The marginal discrep-
ancy describes the vertical discrepancy between the
crown margin at various points and the abutment
[21]. Maintaining an accurate marginal fit between
the tooth and the crown is essential for protecting the
tooth from chemical, physical, bacterial, and thermal
influence [22]. The ideal extension of SSC to achieve
proper retention is at the cement-enamel junction
(CEJ) or slightly occlusal to it. Accordingly, unequal
extension in the margin may result either in an open
margin or in over-extension of the SSC margin [11].
The extension of the crown margin can be assessed
clinically by passing a periodontal probe around the
margin [22,23] and ensuring that no blanching of the
gingiva is present clinically due to the impingement of
the biological width by the SSC [11]. Studies evaluat-
ing the periodontal health in association with SSC
placement found a positive correlation between plaque
index and gingivitis in SSC’s where poor marginal
adaptation was reported [9,24–26].

The rationale of the present study was based on
the paucity of studies that simultaneously focused on
marginal adaptation and discrepancy. Additionally, no
studies were performed on a standardized ‘ideal mas-
ter tooth SSC preparation’.

The purpose of this study was to assess the mar-
ginal adaptation and discrepancy of SSC’s between the
four surfaces (mesial, lingual, distal, and buccal).

Materials and methods

Design

An in vitro experimental study using 15 stainless steel
crowns was conducted. The sample size justification
was based on the literature, where it was found that a
large number of measurements for each sample could
compensate for the small sample size [27]. According
to this conclusion, two studies were conducted, using
a small sample size (n¼ 10) and to overcome this
small sample size, they increased the number of meas-
urements per sample to 50 and 60 measurements
[28,29]. This resulted in a more consistent distribution
of the data with a small standard deviation compared
to the mean values [30].

This study was performed on a phantom head with
an occluding maxillary and mandibular jaw in order
to simulate the intra-oral clinical procedure. One
polymethylmethacrylate second mandibular primary
molar (Ivorine teeth, Colombia Dentoform Corp.) of
a pediatric phantom head was selected. The rationale
for this was to standardize the crown morphology
between the samples. In this study, the typodont tooth
was prepared for a SSC and termed ‘master tooth’.

Master tooth selection

The correlation between the remaining tooth structure
and marginal adaptation is lacking in the literature.
The influence of the residual tooth structure was eval-
uated on the retention and adaptation of the SSC. The
cervical part of the tooth is the most important area
for crown retention and adaptation [31]. The selection
of an artificial typodont tooth (polymethylmethacry-
late second mandibular primary molar) resembles the
sound tooth structure for the placement of a SSC.
This eliminated the confounding factor of irregular
tooth anatomy and caries that influence the morph-
ology of the carious lesions.

Master tooth preparation

A standard SSC preparation was completed on the
typodont second mandibular primary molar [22]. The
occlusal surface reduction by 1mm, using an 836R
bur (Modified end cylinder bur, Diatech Dental,
Heerbrugg, Switzerland). Figure 1 illustrates the occlu-
sal and proximal surface preparation using a diamond
featheredge bur (Diatech Dental, Heerbrugg,
Switzerland) to remove all mesial and distal undercuts
without leaving any ledges.
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The CEJ shown in Figure 2(A) is marked in the
master tooth using an 836R bur to a depth and thick-
ness of 1mm. The marked CEJ was used as a refer-
ence line for the measurement of marginal adaptation
and discrepancy.

In order to differentiate between the buccal, lin-
gual, mesial, and distal surfaces of the tooth during
the measuring of the marginal adaptation and discrep-
ancy, a line was drawn from each cusp on the long
axis of the tooth toward the apical part of the root
surface, thereby separating the four surfaces. Figure
2(B) shows the four grooves were prepared using an
836R bur.

Duplication of master tooth

In order to standardize the shape of the 15 teeth used
in the study, an additional silicone mold was made
from the ‘master tooth’. The use of additional silicone
increased the efficiency and accuracy of the mold.
This mold was used to duplicate 15 teeth in polyester
resin as shown in Figure 3. Any excess resin material
was removed to prevent inadequate fitting of the
duplicated teeth with the assistance of an occlusal
stamp as shown in Figure 4.

The use of duplicated teeth with the same crown
size for all 15 specimens provided standardization for
the tooth circumference and preparation in order to
reduce any variation in the measurement between all
teeth.

Demarcation of the cemento-enamel junction in
the duplicated teeth

The prepared CEJ in the master tooth was re-demar-
cated in the duplicated teeth by filling the prepared
groove with a blue gingival barrier light curing resin

(SDI Limited, Bayswater, VIC, Australia) in Figure 3
to facilitate clearer visual identification of the CEJ
margin. The gingival barrier resin was applied accord-
ing to the manufacturer’s instructions. Any excess
material was removed before curing, ensuring the sur-
face was flush. A plastic instrument was used to
remove the excess material, which could negatively
affect marginal adaptation and discrepancy measure-
ments. The resin was light cured for 30 s using a
Demetron LC curing light (Kerr Corp, Orange, CA,
USA). In the literature, as reference lines were not
used on extracted teeth to simulate the CEJ and
ensure clear identification, the researcher could over-
or underestimate the SSC marginal adaptation/dis-
crepancy. Clinically, this error does not readily occur,
since insufficient marginal trimming results in gin-
gival blanching until the crown has been trimmed,

Figure 2. Master tooth. (A) CEJ line. (B) Surface demarcations.

Figure 3. Duplicated tooth with demarcated CEJ.Figure 1. Master tooth preparation.
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resulting in a SSC margin that is not overextended in
the tissue. For this reason, an incorrect finishing line,
which does not simulate the clinical tooth-SSC inter-
face, could result in the altered performance of the
SSC crown with in vitro studies [32,33].

Seating of the duplicated teeth

An occlusal stamp (shown in Figure 4) was made
using president silicone impression material (vinyl
polysiloxane) to record the position of the master
tooth in the phantom head jaw prior to being

replaced with the 15 duplicated teeth. This facilitated
accurate positioning of each duplicated tooth in the
phantom head jaw and ensured reproducibility
(Figure 5).

Selection and adjustment of stainless steel crowns

Clinically, the selection of the appropriate crown size
can be done by using a divider to measure the mesio-
distal dimension of the tooth itself or using the
contralateral tooth if the clinical tooth crown is
severely carious, making appropriate crown measure-
ment difficult [34].

In the present study, the mesio-distal width of the
typodont tooth was measured in order to record the
size before tooth preparation (to create the master
tooth). Based on the measurement, 15 SSC’s (size E3)
were selected. The crowns were trimmed and shaped
according to the manufacturer’s instructions and
placed on the duplicated teeth in the mandibular jaw
of the phantom head. Performing the placement and
adaptation of the SSC on the phantom head in this in
vitro study simulated the actual clinical procedure. It
was important to adjust the crown margin in relation
to the primary tooth gingiva. The marginal extension
and fit were assessed. The ideal extension of the
crown margin is either 1-mm subgingival or equigin-
gival prevents invasion of the periodontal pocket (bio-
logical width) and the subsequent damage to
the gingiva and alveolar bone. In the present study,

Figure 4. (A and B) Occlusal stamp with master tooth. (C) Occlusal stamp with duplicated tooth. (D) Occlusal stamp.

Figure 5. Clinical appearance of the SSC fit and margin.
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the desired occlusal height and the equigingival exten-
sion of the crowns were achieved by adjusting and
trimming the gingival area of a crown using the
appropriate scissor. The crown curvature was shaped
with a Johnson Contouring Pliers #114 and the mar-
gin was crimped around the crown circumference to
allow maximum marginal adaptation using 3M ESPE
(3M ESPE, Seefeld, Germany) crimping pliers (800-
421). The crown margin was finished and polished
using a large rubber wheel. The correct SSC place-
ment is determined by an audible clicking sound pro-
duced during lingual-buccal placement of the crown
at the try-in stage, prior to cementation [35].

Cementation of the stainless steel crown

The SSC’s were adjusted and the fit and extension
were re-assessed before cementation onto the dupli-
cated teeth while the teeth were in the mandibular
phantom head. The rationale for using the cement
was to secure the crown in a fixed position to allow
accurate assessment of the margins. The crowns were
cemented with Ketac Chem Easymix (3M ESPE,
Seefeld, Germany). One spoon of the powder was
mixed with two drops of the liquid according to the
manufacturer’s instructions. Rhodamine B isothio-
cyanate dye (Merck, Darmstadt, Germany, item
283924) at a 0.066% concentration was incorporated
into the cement. This served as a contrast medium to
enable easier viewing of the marginal adaptation. The
material was applied to the inner surface of SSC’s and
the crowns were seated over the duplicated teeth by
occluding the upper jaw of the phantom head with
the lower. Upon completion of the setting time of the
cement, excess material was removed using a probe
and the teeth were cleaned using a pumice and brush
on the typodont. All the teeth were then stored for
48 h at 35 �C and 95% humidity.

Although adhesion was obtained between the Ketac
Cem Easymix and the polyester resin, it would not be
the same as the ionic bond to tooth structure.
However, the adhesion strength is irrelevant in the
present study, as adhesion was not investigated.

Measurement of marginal adaptation and
discrepancy with the stereomicroscope and digital
camera

A stereomicroscope with an integrated digital camera
was used. Measurements obtained from the stereo-
microscope in conjunction with the digital camera
were accurate. The advantage of working with a
digital camera is that the image can be easily

analyzed [36]. The stereomicroscope with a camera
for measuring the marginal accuracy of four different
crowns showed a high accuracy [21]. Each specimen
was placed under a stereomicroscope (Nikon SMZ-10
Stereophoto, Tokyo, Japan) at 100� magnification.
The measurements of the adaptation and discrepancy
were recorded around the circumference of each spe-
cimen every 2mm by using a micrometre screw gauge.
Forty-eight measurements were recorded per speci-
men for marginal adaptation (inner surface of SSC to
tooth structure) as well as for marginal discrepancy
(side of SSC in relation to CEJ). The marginal adapta-
tion and discrepancy of each crown was measured in
millimeters using the image transferred from the cam-
era (LEICA DFC 290, Leica Microsystems Ltd,
Mannheim, Germany) attached to the stereomicro-
scope to the computer software (ACD see software
V3.1, SPSS Inc., Chicago, IL), where the measurement
was completed.

Results

The measurements represented in mm for the circum-
ference of the SSC were divided into four surfaces
namely buccal, mesial, distal, and lingual as shown in
Figure 6.

Table 1 illustrates the mean value for the specific
surface. A negative value for the discrepancy
measurements illustrates that the margin of the SSC is
extended beyond the CEJ. The buccal marginal adap-
tation was the worst (0.583mm). The marginal dis-
crepancy (0.164mm) was significantly different from
the other surfaces since it did not extend beyond the
CEJ. The best marginal adaptation (0.260mm) with a
significance of p< .0001, as well as the worst discrep-
ancy beyond the CEJ (�0.408) was found on the lin-
gual aspect as shown in Figure 7.

The one-way ANOVA test showed that statistical
differences (p< .05) are present. To determine which
surface presented with the most optimal adaptation,
multiple comparisons between all surfaces were done
using the Tukey HSD test (Tables 2 and 3).

Tables 2 and 3 indicate no significant difference
between the mesial, distal, and buccal surfaces for
marginal adaptation.

The validity and reliability was assessed as the
intra-observer reliability for the measurement
obtained for marginal adaptation and discrepancy.
The correlation of the two measurements was eval-
uated using the paired sample correlation test. This
test showed that there was no statistically significant
difference between the measurements in the first and
second round measurements.
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The null hypothesis for the marginal adaptation
and discrepancy, which stated that SSC’s have no
marginal adaptation/discrepancy and there is no dif-
ference in the marginal adaptation/discrepancy of
SSC’s between the buccal/lingual surfaces compared
with the proximal surfaces (mesial/distal) was
rejected.

Discussion

Inadequate marginal adaptation and marginal discrep-
ancy have a negative effect on the longevity and suc-
cess of SSC’s [11]. It is, therefore, important to assess
the factors that influence the adaptation and fit of the
crown.

In the present study, the best marginal adaptation
of the SSC’s was found on the lingual surface and was
statistically significant compared to the other surfaces.

Anatomically, the lingual margin was straighter
compared to the buccal aspect allowing for better
adaptation [37].

Although there was no significant difference
between the mesial, distal, and buccal surfaces, the
poorest marginal adaptation was reported on the buc-
cal surface. This finding was confirmed by other stud-
ies where the mesial and lingual surfaces showed
inadequate marginal adaptation and the most com-
mon surface with poor marginal fit was the buccal
surface [9,22,38]. This is likely due to the presence of
the mesio-buccal bulge on the second mandibular pri-
mary molar. This mesio-buccal bulge (which is evi-
dent with the conventional SSC preparation as well)
creates under cuts, which hamper crown adaptation
during the crimping procedure, especially for the
second mandibular primary molar [38]. A significant
reduction in the microleakage was reported upon
reduction of the buccal bulge. Accordingly, the study
advocated the additional tooth preparation of the buc-
cal surface [9]. Similarly, in the present study, the
presence of mesio-buccal bulge contributed to the
poor marginal adaptation on the buccal surface. In
the event that the mesio-buccal bulge could be
removed, the marginal adaptation will improve, since
the bucco-lingual placement will not be hampered by
the crimped SSC margin [35].

Table 1. Marginal adaptation and discrepancy per surface of
SSCs.

Marginal adaptation Marginal discrepancy

Mean Std. deviation Mean Std. deviation

Mesial 0.515 ±0.031 �0.163 ±0.224
Lingual 0.260 ±0.020 �0.408 ±0.204
Distal 0.508 ±0.024 �0.339 ±0.219
Buccal 0.583 ±0.024 0.164 ±0.199

Figure 6. Marginal adaptation of (A) lingual surface. (B) Buccal surface. (C) Mesial surface. (D) Distal surface.
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Accurate crown adaptation at the margin around
the tooth circumference can be achieved by crimping
and curving the margin of the SSC. Radiographs can
be used to evaluate the marginal adaptation and
extension of the SSC at the interproximal areas before
crown cementation [39]. Accurate crown marginal
adaptation at the mesial and distal surfaces can be
detected by radiographic assessment while assessment

of the buccal and lingual surfaces radiographically is
difficult due to the radiopacity of the SSC on the
radiographs. However, the use of this technique is not
always feasible and clinically limited as it exposes the
child to additional ionizing radiation [12].

The probability of areas of poor adaptation and
discrepancy always exists. The seal of the SSC is an
important factor to its success. The luting cement has
a crucial role in closing the gap between the crown
and tooth by forming a tight seal that prevents micro-
leakage. The degree of microleakage between various
adhesive and non-adhesive luting cements was
reported. The result was a significant reduction in
microleakage when RMGIC together with an adhesive
agent was used as luting cement as opposed to a
RMGIC alone [40]. This may improve the marginal
seal and compensate for the marginal defects associ-
ated with SSC’s. RMGIC cements were found to have
high physical strength and chemically bond to the
tooth structure [41].

In the present study, a uniform extension of the
SSC margin around the circumference of the tooth
was measured. Marginal discrepancies of all SSC’s
were reported with two different values (negative and
positive) in relation to the CEJ. Negative values were
obtained in the discrepancy assessment for the mesial,
distal, and lingual surfaces. The crowns, therefore,
extended below the CEJ, which has the clinical
implication that the crowns were placed more subgin-
gival. The periodontium of a child has a normal
pocket depth range between 0.2 and 1.2mm [42].
Over-extension of the crown’s margin will, therefore,
result in invasion of the biological width of the
primary tooth periodontium [43]. Gingival bleeding,

Figure 7. SSC marginal discrepancy in relation to CEJ.

Table 2. Multiple comparisons for marginal adaptation.
Surface Comparative surface Mean difference Sig.

Marginal adaptation
Mesial Lingual 0.254 0.0001�

Distal 0.007 0.997
Buccal �0.067 0.241

Lingual Mesial �0.254 0.0001�
Distal �0.247 0.0001�
Buccal �0.322 0.0001�

Distal Mesial �0.007 0.997
Lingual 0.247 0.0001�
Buccal �0.074 0.168

Buccal Mesial 0.067 0.241
Lingual 0.322 0.0001�
Distal 0.074 0.168

�Indicates a significant difference between the “comparative surface” for
the marginal adaptation.

Table 3. Multiple comparisons for marginal discrepancy.
Surface Comparative surface Mean difference Sig.

Marginal discrepancy
Mesial Lingual 0.244 0.013�

Distal 0.175 0.119
Buccal �0.328 0.0001�

Lingual Mesial �0.244 0.013�
Distal �0.069 0.806
Buccal �0.572 0.0001�

Distal Mesial �0.175 0.119
Lingual 0.069 0.806
Buccal �0.503 0.0001�

Buccal Mesial 0.328 0.0001�
Lingual 0.572 0.0001�
Distal 0.503 0.0001�
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discomfort, secondary caries, and alveolar bone
resorption can be considered signs of SSC failure.
These signs of failure occurred due to several predis-
posing factors, such as poor marginal adaptation,
marginal discrepancy, and encroachment of the bio-
logical width [44–46]. The ideal crown extension
should approximate the location of CEJ or be slightly
occlusal to it [11]. Clinically, this is ensured by using
gingival blanching as an indicator of the position of
the SSC margin. The SSC margin can be detected by
using an explorer and periodontal probe [23].

In this study, blanching could not be used as an
indicator but an explorer and periodontal probe were
used to detect the crown extension prior to cementa-
tion. This technique was found to be inaccurate based
on the results. It is evident through the negative val-
ues obtained on the lingual, mesial, and distal surfa-
ces. These areas are, therefore, clinically relevant to
the clinician.

The method of marginal trimming using scissors to
reduce the crown to the appropriate height has a
negative effect on the crown fit around the tooth
circumference as it may lead to under- and over-
extended margins and may result in marginal discrep-
ancy due to inaccurate trimming. To achieve good
marginal fit with more precise marginal trimming, the
use of a large rotary abrasive stone is suggested [11].

The contour of the gingival margin is difficult to fol-
low during the trimming procedure. Clinically, a probe
is used to carve a faint line that follows the contour of
the gingival margin. This faint line gives an indication
of where the crown should be trimmed. However, dur-
ing the trimming procedure, it is very difficult to follow
the curved line accurately. How accurate the crown is
trimmed does not depend only on the trimming instru-
ment but also on the ability of the clinician to trim the
crown exactly to the line that has been carved into the
crown. All of these factors influence the accuracy of
the crown extension around the tooth circumference
and may contribute to the marginal discrepancy.

All SSCs require further manipulation prior to
placement [11]. Accurate marginal adaptation and fit
can be achieved by (1) selecting the appropriate size
of the crown, (2) trimming the crown margin accur-
ately for appropriate length, (3) crimping the crown
edges to approximate the prepared area, and (4) fin-
ishing, and polishing the margins of the crown [47].
This is where the learning curve is essential and
dependent on the operator’s skill. Follow-up care and
oral health practices have been shown to enhance the
survival rate with a very low occurrence (0.7%) of
gingival inflammation as demonstrated with the

placement of preformed stainless steel crowns in a
disabled population [48].

The longevity of SSC’s compared with multi-surface
amalgam restorations over an eight-year period pro-
duced various failure rates over time. The failure rate
of SSC’s was 8% after 3 years, 10% after 4.5 years, and
17% after 8 years. The amalgam restorations showed
34% failure after 3 years and 64% after 4.5 years. After
4.5 years, they reported a total of 60% failure for amal-
gam restorations compared with a 10% failure rate for
SSC’s [49]. Hence, the appropriate marginal adaptation
to the tooth and a reduced discrepancy beyond the
CEJ is essential. The SSC has a highly polished surface
that limits bacterial adhesion and biofilm formation
[50]. It is, therefore, effective in patients with special
needs where routine oral hygiene is impaired [51]. For
the same reason, SSC’s are recommended for children
with high caries risk [7].

Conclusion

The present study concluded that marginal discrepan-
cies occur during the trimming procedure and assess-
ment of the gingival approximation of the SSC
margin. More attention should be paid to the crimp-
ing procedure and a pre-cementation radiograph can
assist in ensuring that maximum adaptation will be
achieved at the mesial and distal interdental areas.

It was determined that the crown morphology of
the primary tooth plays an important role in the mar-
ginal adaptation of the crown. Crown bulges create
areas of undercuts that may compromise SSC adapta-
tion. Although crimping of the crown margin is used
in all dental practices as a standard protocol for SSC
placement and approximation of the crown margin to
the tooth surface, this study showed that, when using
only a probe as a guide to determine the adaptation
and discrepancy, a significant marginal gap exists
between the SSC and the tooth structure.

Additionally, the marginal discrepancies occur
purely due to the use of a scissor during trimming.

Knowledge and skill level of the operator contrib-
ute to the success of SSC’s. Educating clinicians
regarding adequate marginal adaptation and proper
crown fit are likely to result in greater SSC success.

Recommendations for clinical application

Crimping and adaptation procedures have been used
extensively for pre-formed crowns. However, based on
the results of this study, marginal adaptation and
discrepancy remains an issue. Certain clinical recom-
mendations for adaptation and cementation can be
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made to guide clinicians and increase the chances of
success of SSC placement:

1. Based on the results of this study, modification of
the conventional SSC tooth preparation technique
could be considered by reducing the buccal bulge
[9] somewhat and ensuring adequate crimping to
improve the marginal adaptation of the SSC.

2. Considering the adaptation and discrepancy illus-
trated in the present study, RMGIC is preferred
to GIC cements, which are prone to hydrolytic
degradation, thereby compromising the marginal
integrity. RMGIC together with the use of an
adhesive is highly recommended to seal the gap
between the crown and tooth in order to prevent
microleakage and improve the marginal seal [40].
The use of self-adhesive resin or self-adhesive
RMGIC cements will reduce the number of steps
required [42].

Limitations of the study

Although this study was conducted to simulate the
intra-oral procedure for SSC placement, some short-
comings were detected. Due to the presence of the
thick plastic gingiva in the phantom head, marginal
extension of the crown could not be detected as read-
ily as in the clinical setting, which is indicated by gin-
gival blanching.

Additionally, this study did not evaluate the signifi-
cance of this marginal gap in the presence of luting
cements in relation to microleakage.
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