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Abstract
Background: Fractured incisors is a problem in pediatric dentistry that affect children Aim: Evaluation of esthetics and marginal
adaptation of fractured incisors restored with composite resins.

Design: Sixty central incisors were selected, embedded in plastic molds filled with dental stone. Standardized mesio-incisal angle
fracture was performed. Teeth were divided into 2 equal groups. Group I: Filtek Z350XT and group II: Ceram X duo. Each group was

subdivided equally into 3 subgroups. (A): no mechanical preparation, (B): circumferential shoulder with bevel, (C): circumferen-

tial chamfer at fracture line. Teeth were restored with composite resin, thermocycled and photographed. Esthetic evaluation was
performed by Photoshop computer programme using CIE Lab system. Teeth were sectioned to evaluate marginal adaptation using
stereomicroscope and scanning electron microscope.

Results: No significant color difference was observed between subgroups in group I and group II. Statistical analysis of marginal

adaptation data revealed good adaptation with no significant difference between subgroups in group I Filtek Z350XT and between
subgroups in group II Ceram X duo. There was no significant difference between subgroups A, B and C in both groups.

Conclusion: Both type of composite and all 3 types of preparations provides acceptable color match and esthetic restorations with
well adapted margin.
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Introduction
Traumatic Dental injuries (TDIs) are a challenge to dentists all

over the world. It is often seen in children before school, at school,

and young adults mainly due to fall, contact sports, and car accidents.

Uncomplicated crown fracture is the most frequent results of
traumatic dental injury in the permanent dentition. Maxillary

central incisors are the mostly affected teeth. TDIs to anterior teeth
affect the patient both esthetically and psychologically. The most

occurring traumatic injuries are crown fracture, which represents
92% of traumatic injuries of permanent teeth [1-5].

Fractured anterior teeth affects the patient functionally,

esthetically, and may cause psychological distress to the patient

[6,7]. So, dealing with fractured teeth should be done urgently to

maintain their vitality, regain esthetic appearance, and function
[8,9].
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Incisal edges fracture can be restored with different treatment

modalities to regain their original shape and color as reattachment of fractured part if the fractured part was available

[8,10], If not found, composite restoration is the main choice for

restoring fractured teeth [11]. Re-attachment of fractured tooth is
considered excellent biologic approach, having the advantage of

providing, low cost, conservative approach, no need for laboratory
procedures, and psychological benefits [12]. Direct composite resin
restorations of fractured anterior teeth with enamel and dentine

fracture has the advantages of minimal removal of tooth structure,
material biocompatibility, low cost, and shortening chair time [13].

Various conservative designs of enamel preparation for

enhancing retention and esthetic of composite resin have been
evolved over time taking the advances in material and adhesive
technology within considerations [14].

Different studies were performed to evaluate the effect of
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Materials and Methods

Teeth selection: Sixty caries-free human permanent maxillary

central incisors extracted for periodontal reasons were selected.
Teeth of nearly equal size and shape were cleaned and stored in
distilled water with 0.1% thymol crystal.

Specimen preparation: Each tooth was embedded in a cylindrical

plastic mold that was filled with dental stone up to tooth cementoenamel junction.
Starting

from

mesio-incisal

angle

coordinate

marking

5mm gingivally and 5mm distally along the incisal edge were
joined together to form an imaginary triangle base with the

apex corresponding to mesio-incisal line angle. A standardized
experimental mesio-incisal angle fracture was done using hammer
and chisel.

Specimen restoration Specimens were randomly divided into 2

fractured margin preparation on the longevity and esthetic

groups thirty teeth each according to the type of composite resin

either esthetics nor function of direct composite restoration

group was further divided equally into three subgroups A, B and

appearance of direct adhesive restoration. Some researchers
believed that, no need for fracture margin preparation to improve

[15-18]. Others preferred bevel at fractured margin to increase
retention and gave better esthetic as it provided gradual color
transition from composite to tooth [19-21].

Some researchers recommended chamfer preparation as

it provided well defined margin so that the restoration can be

finished adequately, with adequate marginal integrity, and good

used. Group I restored with Filtek Z350XT (3M ESPE, USA) and

group II restored with Ceram X duo (Dentsply, Germany). Each

C (N = 10) according to finish line preparation. A: no mechanical
preparation, B: Circumferential shoulder (extended 2 mm
cervically with a depth 0.5mm) with bevel (1mm) preparation and

C: Circumferential chamfer preparation (extended 2 mm cervically
with a depth 0.5mm). (Figure 1 and 2).

retention [22]. Some authors recommended shoulder with bevel
as it provides esthetic appearance by masking fracture line and
conservative approach [23].

Evaluation of esthetic restoration in term of color match is done

either visually or by devices as (spectrophotometer, colorimeter,

and image analysis technique). Color measurement by devices
is usually performed by CIELab system [24]. The esthetic and

durability of the anterior teeth restoration depends on the quality

of marginal adaptation so adequate marginal integrity increase
the longevity of the restoration [25].The esthetic and marginal

adaptation test of biomaterials and techniques is a pre-requisite
for their safe and effective clinical use; so it fruitful to test two
different enamel preparation designs in anterior permanent teeth
using two type of composite resin materials.

Figure 1: Schematic diagram of groups classification.
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Group

Group I
(Z 350 XT)

Group II
(Ceram X duo)

t-test

Mean±SD

Mean±SD

P value

Subgroup A

2.3 ± 0.42

2.32 ± 0.52

0.9438

Subgroup C

study.

Composite type

Finish line
design

Subgroup B

Figure 2: Different types of preparation techniques used in the
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ANOVA (P value)

2.02 ± 0.48
2.23 ± 0.53
0.5554

2.2 ± 0.62

2.25 ± 0.58
0.9298

0.5573

0.9465

Table 1: Color change for both composite groups regarding
finish line design.

Teeth were restored with composite resin after shade selection,

thermocycle between 5o c and 55oc for 500 cycles with a dwell time

of 1 minute in each thermal bath and then they were photographed
under standard illumination and same distances. Esthetic

evaluation was performed by Photoshop computer programmer
using CIE Lab system. Marginal adaptation was evaluated by

stereomicroscope and scanning electron microscope after tooth
sectioning into two halves mesio-incisal angle.
Statistical analysis

The collected data was tabulated and statistically analyzed

using Graph Pad statistical software for Windows. Two-way
ANOVA, One-way ANOVA and Student t-test were used to detect

significance between preparation and composite. Chi square test

Figure 3: Sound tooth (a) (b) subgroup A after restoration
(Z350XT) and thermocycling.

was conducted for marginal adaptation analysis. P values ≤ 0.05
are statistically significant in all tests.

Results

Regarding color match: There was no significant difference

between subgroups in group I (P = 0.5554) and in group II (P =

0.9298). No significant difference observed between subgroups A
(P = 0.9438), B (P = 0.5573) and C (P = 0.9465) in both groups
(Table1, Figure 3).

Regarding marginal adaptation: No significant difference

was observed between subgroups in group I (P = 1) and between

subgroups of group II (P = 0.7174). There was no significant

Figure 4: (a)Tooth in group 1 Shoulder with bevel showing gab

formation (b) Tooth in group 1 Shoulder with bevel showing good
adaptation.

difference between subgroups A (P = 0.716), B (P = 0.707) and C (P
= 0.7165) in both groups (Table 2, Figure 4-6).
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Figure 6: (a) Tooth in group II, shoulder with bevel prepara-

Figure 5: (a)Tooth in group II, chamfer preparation with good

tion showing a slight gap (b) Tooth in group II, shoulder with

adaptation (b) Tooth in group II with chamfer with showing gap

bevel preparation showing gap formation.

formation.

Group

Composite type

Finish

Group I (Z 350 XT)

Group II (Ceram X duo)

Chi test

line design

No gap

Gap at CSM

Gap at (E or D)

No gap

Gap at CSM

Gap at (E or D)

P value

Subgroup A

7 (70%)

1(10%)

2(20%)

7 (70%)

2(20%)

1(10%)

0.716

Chi test

P value

Subgroup B
Subgroup C

7 (70%)

7 (70%)

Discussion

1(10%)

1(10%)

1

2(20%)

2(20%)

6(60%)

7 (70%)
P value

1(10%)

2(20%)

Table 2: Gap distribution in all studied subgroups.

Dental trauma with anterior tooth fracture is a tragic experience

for patients [26]. Different clinical protocols have been developed
to fulfill the patient desire to have an esthetic appearance and the

dentist to provide conservative restoration. One of the common
conservative treatments is the direct adhesive restorations [27,28].

3(30%)

1(10%)

0.7174

0.707

0.7165

inefficiency therefore, color match was evaluated using photographs
and image analysis with Photoshop computer programme. Wee.,
et al. [30] recommended color evaluation with photographs as it

presented high stability, efficiency and reliability, also Paris., et al.

[31] suggested digital imaging for color difference evaluation.

Image analysis using computer programmer has the advantage

In this study two nano-composite material were used Z350

of providing reproducible way for quantification of tooth color,

and nanoclusters ( nano-sized particles which are loosely

CIE Lab system can recognize small color difference, sensitive, and

XT and Ceram X duo. Z350 XT has unique nanoparticles (non
agglomerated and non aggregated particles of 20 nm size)
agglomerated and act as a single unit) so increase filler loading and

gives high strength. Ceram X duo is organically modified ceramic
nanoparticles and nanofillers combined with conventional glass

fillers of 1 micron, so it merges hybrid composite filler technology
with advanced nano-technology [29].

Esthetic appearance was assessed through examination of

restoration color match with remaining tooth structure. Evaluation

of color match with naked eyes may lead to inaccuracy and

transforming to a set of numerical values in terms of the CIELab

system (L*,a*,b*) with the aid of photoshop computer programme.
universally accepted [32,33].

In this study, color difference (ΔE) in both composite groups

was less than 3.3 which is considered esthetically acceptable.

This result is in a line with Mourouzis., et al. [34] who found no

statistically significant difference among different composite types

used (microhyprid, microfilled and nanofilled) and all provides
acceptable color difference as (ΔE) was less than 3.3.
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The results of our study showed no significant difference in (ΔE)

94

This result was in a line with Hegde., et al. [41] who found

between two types of composite in all three types of cavosurface

no significant difference between Filtek Z350 XT and Ceram X

anterior teeth. Nanocomposite have improved optical property

matrix. Since resin matrix is the main cause of polymerization

margin preparations. This study agreed with Davis [35] who highly

recommended the use of nanocomposite for restoring fractured
due to very small filler size that is smaller than visible light wave

length (0.4 - 0.8Mm), so particles cannot be detected by human's
eye.

duo. Nano-composite materials have very small filler particles

(nanofiller) with increased the filler level and decreased the resin

shrinkage so its decrease leads to reduction of polymerization
shrinkage and improvement in nanocomposite physical properties.
Also, in this study there was no significant difference between

Also our result agreed with Terry [36], who stated that

three types of cavo-surface margin regarding the marginal

(1nm - 10nm) and filler particles are nanoscopic so this provides

types cavo-surface margin preparation of microfill composite and

nanocomposite systems offered natural and stable interface

between tooth and restoration, as tooth structure is nanoscopic
improvement in the continuity between them and natural
appearance.

Also in this study, there was no significant difference between

three types of preparation as all provide esthetic restorations.

This agreed with Gondo [37] who concluded that there was no

adaptation criteria. This was in a line with Davis., et al. [42] who
found no significant difference in marginal integrity among different
agreed with Barrantes [43] who concluded that cavosurface margin

configuration had no effect on clinical performance of direct
composite resin restoration in fractured anterior teeth.

Conclusions

Based on the results of the present study we concluded that,

esthetic difference between different cavosurface configuration

both Nano-composite types and all three types of fracture margin

cavosurface margin preparation provided esthetic restoration and
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