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Abstract

This article describes a modification of the centripetal
build-up technique as an alternative treatment to
optimize certain Class II restorations, based on
cavity size. Key points of the proposed technique are
the reduction of shrinkage stress issues via a vertical
splitting of the composite increments, and the transfer
of anatomical information toward the occlusal portion
through the construction of thicker interproximal
increments. This procedure can minimize shrinkage
stress for easier subsequent occlusal modeling
obtained by anticipation of the anatomy through
thicker interproximal increments.
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Introduction

Direct resin-based composite restorations in posterior
teeth demonstrate a good survival rate (annual failure
rate of 2.4% over 10 years, strictly related to caries risk
and the number of restored surfaces).! Class 1 restora-
tions require anatomical knowledge and the ability to
select the best occlusal modeling technique (additive? or
subtractive®) for a specific cavity configuration and are
considered simpler to perform than Class II restorations.

There are several layering approaches for Class II resto-
rations. The most commonly used are horizontal layering
(HL) and the centripetal build-up technique (CBT).* The
latter is a proven method that, in order to simplify restor-
ative and modeling procedures, converts a Class II cavity
design to a Class I through the application of a thin com-
posite interproximal wall. The CBT defines the perimeter
of the restoration and, once it is completed, the clinician
has the advantage of a Class I cavity design.

This article presents a modified version (split CBT) for
medium-to-large Class II cavities in which multiple thick-
er, separated interproximal increments are used to reduce
the number of adhesive surfaces, minimize the shrinkage
issues of resin-based restorative materials, and provide
proper anatomical information for occlusal modeling.

({4

In medium-to-large Class

Il restorations, the thicker,
separated centripetal
increments of the split CBT

can minimize shrinkage and
facilitate easier, controllable
anatomical buildup for more
predictable occlusal modeling.

”
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Technique

The first composite increment is placed on one side of the
interproximal cavity (buccal or lingual) (Fig 1) between
the axial wall and the matrix. Although the interproximal
area is not restored in one step as it is in the original CBT,
thicker increments can be applied.

Using a spatula with an orientation of approximately
45 degrees, it is possible to project, extend, and interpo-
late the residual anatomy (Fig 2) defining the occlusal
embrasures and reproduce the apicocoronal and the buc-
copalatal curvatures.

Two or three separated increments generally are suffi-
cient to complete the anatomical buildup of the interprox-
imal area (Fig 3) when curing each increment indepen- Figure 1: The first increment is placed either buccally or lingually/
dently. Molars and premolars may or may not have one palatally.
or more secondary grooves on the marginal ridges. When
required, they are obtained by moving a sharp instrument
gently and slowly across the uncured composite ridge,
almost parallel to the occlusal surface (Fig 4). The infor-
mation contained on a thicker marginal ridge (Fig 5) can
be projected toward the occlusal surface, thus facilitating
occlusal modeling. The differences in increment thickness
and anatomical buildup of the interproximal walls be-
tween the conventional CBT and the split CBT are shown
in Figures 6 through 8.

Figure 2: The increment is adapted and modeled to define the occlusal
embrasure and the apicocoronal and buccopalatal curvatures.

Figure 3: More increments are added to Figure 4: Secondary grooves are obtained Figure 5: A split CBT with anatomical
complete the interproximal area. and occlusal anticipation is performed before buildup.
curing the increment.

Figure 6: A conventional (left) and split CBT (right) on a model. Figure 7: A conventional (left) and split CBT (right).
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Tips for Clinicians

Beginner
« Choosing a sectional matrix rather than a
circumferential one will help to obfain a contact
point in the proper position.
« Transforming the Class Il info a Class | can be
challenging af first, but the benefits are enormous.

Intermediate

« The conventional CBT is always a good starting
point and may be easier at first. As soon as you gain
confidence, try the split CBT.

« To determine the height of a marginal ridge, don't
look only at the adjacent tooth—also follow
and interpolate the residual anatomy (buccal and
lingual).

Expert

« Adaptation can be achieved with one or more
wedges, but they often move or dent the matrix.
Using polytetrafluoroethylene (PTFE) tape instead
can prevent damage to the matrix.

« To model the split increments, micro brushes or
round-headed pluggers are the best options. Before
curing, a spatula at a 45-degree angle can easily
create the occlusal embrasures.

Figure 8: A conventional (fop) and split CBT (bottom).

Clinical Case Reports

Casen

A 37-year-old male presented for treatment. Secondary
caries around a previous restoration was detected on
tooth #3. Figures 9 through 16 show the steps in the
split CBT and the two-year follow-up. In this particular
case, there were three vertical increments: buccal, pala- ‘ ‘
tal, and central. Once the marginal ridge was completed,

| ; The anatomical
the sectional matrix system was removed and the occlusal .
modeling was completed. buildu p of the
marginal ridge
creates a great
advantage for
the occlusal
modeling. g9

Figure 9: Initial clinical situation.
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Figure 10: A sectional matrix, wedge, and Figure 1i: A split CBT was performed by Figure 12: The anatomical buildup of the split
separating ring are applied. Although the applying first the buccal and then the palatal  CBT was completed with a central increment.
cavity was wider buccally, some PTFE tape increments.

was inserted between the ring and the

matrix to prevent damage to the matrix.

Figure 13: Occlusal modeling. Figure 14: Completed and polished Figure 15: Palatal view, two years

restoration. postoperative.

Casell g

Case 2

Another clinical case employing the same
technique is shown in Figures 17 through
22. The anatomical buildup of the marginal
ridge provides a great advantage for the occlu-
sal modeling.

Class Il Restorative Technique
Selection

Figure 16: Bitewing radiograph, two Figure 17: Initial clinical situation.

Choosing the most appropriate restorative ap- years postoperative.

proach for a Class II cavity design should en-
able effective and reliable outcomes. The CBT
is suitable (Fig 23), but it is not always easy to
apply. In fact, when the mesiodistal diameter
of the cavity is not wide enough (< 2 mm), there
is limited room to build the interproximal
wall and thus HL is more appropriate (Fig
24). On the other hand, when the mesiodistal
diameter is large enough, the box may be too
wide to restore with the conventional (single
increment) CBT because of material volume

and consequent shrinkage issues. In these  [igyre 18: Cavities treated and ready fo be  Figure 19: Split CBT and anatomical
clinical situations (interproximal boxes wider restored. buildup of the marginal ridge.
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Figure 20: Completed restorations.

than 50% of the buccolingual distance), the split CBT
can be a valid treatment option to reduce shrinkage
issues and take advantage of thicker increments for an
anatomical buildup. Technique selection is therefore
dependent on cavity size, as shown in Figure 25.

Discussion

Direct posterior restorations involve addressing the
shrinkage of the composite resin. The resulting di-
mensional change can cause margin debonding,” cus-
pal deflection,® enamel cracking, postoperative pain,’
secondary caries,® and premature failure of the resto-
ration.” This shrinkage and internal strain continues
for 15 hours after the initial curing.’® All these issues
are strictly related to the quantity of material and to
the configuration factor of the cavity. Employing an
appropriate layering technique may significantly de-
crease the incidence of these problems. 13

CBT is aimed at reducing cervical gaps in combi-
nation with a simple-to-apply centripetal build-up
reconstruction.” The contact area, cervical profile, and
marginal ridge are restored with a very thin proximal
layer connecting the buccal and lingual walls inter-
proximally.*

The proposed split CBT is based on using thick-
er, separated increments to reduce the number of
adhesive surfaces toward which the composite can
shrink.' This approach is also advantageous in de-
fining the occlusal embrasures and the apicocoronal
and buccolingual curvatures to preserve periodontal
tissue and transfer occlusal load among teeth. It is
advisable to use a preformed sectional matrix (char-
acterized by multiple convexities), wedges, and sepa-
rating rings'>'” rather than circumferential matrices,
as circumferential matrices move the contact area to-
ward the occlusal area (where the occlusal embrasure
space'® generally should exist), resulting in a flat and
inappropriate interproximal contour."

The split CBT can be performed either with con-
ventional composites or with bulk-fill composites.
The latter are classified as either high viscosity or low
viscosity.® High-viscosity bulk-fill composites can be

Figure 25: Small cavity mesiodistal size (left) is < 2 mm; HL is
recommended. Medium cavity mesiodistal size (center) is > 2 mm but
the box is < 50% of the buccolingual distance; conventional CBT is
recommended. Large cavity mesiodistal size (right) is > 2 mm and the
box is > 50% of the buccolingual distance; split CBT is recommended.
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applied on the external surface of a restoration, whereas low-
viscosity bulk-fill composites must be “capped” by conven-
tional or high-viscosity bulk-fill composites. In the split CBT,
the interproximal split wall can be restored with high-viscosity
bulk-fill composites while low-viscosity bulk-fill composites
can be used to fill the internal part of the restoration after the
split CBT is performed.

Summary

Predictable Class II restorations can be achieved by selecting
the restorative technique based on the cavity size and config-
uration. In medium-to-large Class II restorations, the thicker,
separated centripetal increments of the split CBT can minimize
shrinkage and facilitate easier, controllable anatomical buildup
for more predictable occlusal modeling.
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