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Wedges

KL

The wedges are pieces of wood, plastic, or

elastic material introduced into the
interproximal space, between the matrix and
the proximal surface of the adjacent tooth,
over the interdental gingival papilla, to
guarantee the correct restoration of the

proximal surface.

Among the functions of the wedges, the
following ones must be highlighted:

e Helps to stabilize the matrix band

e Aids on the restoration of the adequate
contour of the lost surface, because it
approaches the matrix to the remaining
tooth structure on the cervical region of
the proximal surface

e Prevent the extrusion of the restorative
material in the gingival margin of the
preparation

e Aids to retract the rubber dam and the
interdental gingival papilla

e Promotes separation between the
adjacent teeth to compensate the
thickness of the matrix band

When made of a rigid material, it must have
the exact shape of the interproximal space as
it can be observed in . Fig. 8.20a.

The interproximal space has a triangular
shape, with the apex toward the contact point
and the base toward the gingival tissue.

Therefore, the wedge must also present a

triangular cross section, being named

anatomic wedges (. Fig. 8.20b).
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. Fig. 8.20 Correct shape of the anatomic wooden
wedge. a Shape of the interproximal space — asterisk; b
shape of the anatomic wedge

The wedges are inserted through the larger
embrasure, once they have a convergence
toward the tip.

The attempt to insert the wedge from the
smaller embrasure will hinder its complete
penetration into the interproximal space.

On teeth that are properly positioned on the
arches, the lingual embrasures are generally
the largest ones, with exception between the
first and second maxillary molars, where the
buccal embrasure is larger.

if the tooth presents some rotation, each case
in particular must be evaluated, analyzing the
embrasures by looking at them from the
occlusal point of view, checking which one is
the largest.

The wedges must be taken into position with
forceps that can produce a firm grasp, such as
the mosquito forceps, preferable with a
curved end to ease the access.

The dental tweezer does not allow the
necessary grasp to firmly insert the wedge
into its position.

Preferably, the wedges must be used
associated with the rubber dam isolation of
the operating field. Otherwise, it can fall into

the oral cavity and be aspirate or swallowed.
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Tip

To restore a proximal surface of a tooth, a
matrix band is placed between the teeth, and
then the restorative material is applied.

As the matrix occupies some space due to its
thickness, in case no wedge is used, when the
matrix is removed the space occupied by it
will remain opened, resulting on food
impaction (. Fig. 8.21a—c).

Fig. 8.21 Importance of the space occupied by the
matrix on the restoration of the proximal contact. a
Preparation done removing the contact with the
adjacent tooth. b placement of the matrix without
wedge. ¢ restoration performed failing to recreate the
interproximal contact due to the space occupied by the
matrix

When a wedge is placed between the matrix
and the adjacent tooth, before the application

of the material, besides
preventing the extrusion of the material into

restorative

the cervical region, it promotes the tooth
separation to compensate for the thickness of
the matrix band (. Fig. 8.22a, b — arrows).
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Fig. 8.22 Use of the anatomic wedge. a Dental
separation to compensate the thickness of the matrix; b
proximal contact reestablished

The wedges must be positioned in such way
that it is held on the tooth surface below the
cavosurface gingival
pressing the adjacent
deforming the matrix.

angle, effectively
tooth  without

When the matrix and the wedge are removed,
the teeth come back to the normal position,
and the contact is recovered.

The regular wedges can be made of wood or
plastic material.

The wooden wedges present the advantage
that when they become wet, absorb a little
water and expand, adapting firmly into the
interproximal space.

Some manufacturer offers on the market
roughly finished anatomic wooden wedges in
a set like a “comb.” They need to be removed
and finished with an abrasive disc before
used, adjusting its size to the space between
the teeth (. Fig. 8.23a, b).

When finishing the wedges, it is important
that after the procedure, it presents a gradual
convergence toward the end, ensuring that all
interproximal space will be filled.
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Fig. 8.23 a Roughly finished anatomic wooden wedges
supplied as a “comb”; b finishing of the wedge with an
abrasive disc

The wedge must be inserted under pressure
between the teeth. Therefore, it should not be
so thin that it would not be able to separate
the teeth and may fracture.

In addition, and it should not have just a very
short convergent tip, as a spear, which would
not be capable to penetrate the space between
the teeth.

Other manufacturers produce finished

individual wedges, identified by colors
according to its several sizes (. Fig. 8.24a).

The plastic wedge is made in opaque or
transparent material (. Fig. 8.24b).
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Fig. 8.24 Types of wedges. a Finished wooden wedges. b
transparent and opaque plastic wedges. ¢ curved
wedges (Curvy — Voco)
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The clear wedges, also named reflective
wedges, were developed to be used in
association with clear matrix bands, to
conduct light to the cervical region of the
proximal surface, on the attempt to direct the
polymerization shrinkage vectors toward this
region. However, several studies have proved
that this does not occur, making this
technique each time less used.

The plastic wedges are generally straight and
anatomically shaped, similar to the wooden
wedges, with a triangular cross section.

some manufacturers offer curved wedges that
also follow the contour of the bone crest and
the proximal surface of the teeth, improving
the adaptation of the matrix onto the tooth
(Fig. 8.24c¢).

The colors indicate if they are recommended
to restore the mesial or distal surfaces, and
they can be thinner or thicker, depending on
the size of the interproximal space.

Frequent Mistakes Related to the
Use of Wedges
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When using a rigid anatomic wedge, several
mistakes can be done that will seriously
compromise the proximal contour of the
restoration, and consequently the health of
the periodontal tissue.

The most common mistake is to insert the
wedge upside down into the interproximal
space (. Fig. 8.25a).

On this position, the wedge will deform the

matrix, resulting in a concave proximal
contour instead of a convex one, besides not
being able to seal correctly the gingival
margin, allowing the extrusion of the
material producing overhangs.
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That will result in bacterial biofilm growing,
gingival inflammation, and secondary caries
lesions.

Another very common mistake is to place the
wedge above the cavosurface gingival angle
(. Fig. 8.25b).

Fig. 8.25 Mistakes during the application of wedges. a
Inverted wedge. b wedge above the gingival margin. ¢
wedge with a very large upper edge. d very high wedge.
e very small and loose wedge. f rubber dam penetration
inside the preparation. The arrows indicate the
extrusion of the restorative material or defects of the
restoration contour
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Besides hindering the separating effect of the
wedge, it will deform the matrix and the
proximal contour of the restoration, other
than allowing the extrusion of the material
and formation of overhangs.

The wedges with the upper edge too large
will also result on the concave proximal
contour of the restoration (. Fig. 8.25c¢).

If a wedge, besides having a very large edge,
is also very high in occluso-gingival
direction, the matrix will remain far from the
proximal surface of the adjacent tooth, and an
open contact may also occur (. Fig. 8.25d).

The wedges must be inserted into the
interproximal space in such way that they
enter under pressure and remain tight in
position.

If the wedge is smaller than the necessary,
remaining loose between the teeth, it will not
produce the necessary teeth separation,
which allow the extrusion of restorative
the gingival
occurence of overhangs (. Fig. 8.25¢).

material into sulcus and

Another mistake that may happen is the
remaining of rubber dam or gingival tissue
inside the gingival wall of the preparation,
after the placement of the matrix and the
wedge.

On those cases, after the application of the
restorative material and isolation removal,
the space occupied by the dam or gingiva will
remain empty, allowing the growing of
biofilm, postoperative tooth
sensitivity, and secondary carious lesions
(Fig. 8.251).
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On the other hand, the use of very small
wedges in occluso-gingival dimensions, even

though they are tight between the teeth, may
result in the formation of a very large contact
area on the occluso-gingival direction, when
the material is applied, especially in the case
of the amalgam, that is condensed under
pressure, reducing the spaces for the gingival
papilla and the col (. Fig. 8.26a, b).

. Fig. 8.26 The use of a very short wedge. a Results on a
wrong proximal contour b

Another very serious mistake occurs when
the matrix is not taken beyond the gingival
cavosurface angle over the proximal tooth
surface, and the wedge is applied, pressing
the matrix inside the preparation.

This will result, besides an inadequate
proximal contour, in the presence of part of
the gingival wall exposed to the oral cavity,
causing postoperative  sensitivity and
resulting in bacterial biofilm growing,
gingival inflammation, and carious lesion
(Fig. 8.27).
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Fig. 8.27 Matrix and wedge positioned inside the
preparation
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In Fig. 8.28a—d, there are radiographic
images of the restorations performed without
the correct placement of the wedges,
resulting in overhangs and inadequate

proximal contours.
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Fig. 8.28 a—d Restorative material overhang on the
cervical region and the inadequate proximal contours
(arrows)

Jasnall g Al didaial) e Lyape gl 53l ¢ g5 :a-d :28-8 Jal

(pes) o) G

ic Wedges

The elastic wedges were developed to adapt
to the proximal surfaces, promoting a correct
positioning of the matrix and the tooth
separation (. Fig. 8.29a—c).

To be positioned, after matrix placement, it
must be stretched with a clamp forceps and
taken in place (. Fig. 8.29b, c).

They present different thicknesses, indicated
by colors, depending on the size of the
interproximal space (. Fig. 8.29a).
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Fig. 8.29 a Elastic wedges (Elastic wedge — Danville). b
Use of the forceps to stretch the wedge. ¢ Elastic wedge
in position associated to a sectional matrix and
separation ring

It has advantages to easily adapt to the
different anatomic contours of the proximal
surface.

They present small holes on the central
region that allow, when stretched, to become
thin enough to be positioned on the cervical
region.

They act simultaneously on the buccal and
lingual surfaces, by the presence of the
rubber handles.

To remove them, one end must be pulled with
forceps to cut the wedge on the central part.
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Challenges for the Correct Use of
Matrix and Wedges

A g¥) g Baicall maaual) aladic) il sra

One of the challenging situations to the
correct adaptation of the matrix on the region
of the gingival wall happens in some MOD
preparations, where one of the gingival walls
is located more cervically than the others.

Taking into account that the band must touch
the proximal tooth surface, beyond the
angle of the
preparation, what happens is that when the

cavosurface  gingival
matrix is applied, it will firstly touch the
gingival tissue and sometimes the bone crest
on the side where the cavity is shallower,
hindering the matrix to go further cervically
on the side where the cavity is deeper,
leaving a gap between the matrix and the
cavosurface angle (. Fig. 8.30a).

This happens because the more the carious
restoration goes further
cervically, the greater can be the bone
resorption on this area, resulting in a bone
unevenness, i.e., the bone crest is higher on
the side where the cavity is shallower and
lower on the side where the cavity is deeper.

lesion or the

To solve this problem, the matrix band must
be assembled on the matrix retainer and taken
in position. The exact position of the deepest
box must be observed and the matrix
removed from the tooth. All the cervical
contour of the matrix, except the area that
corresponds to the deepest box, is cut with
scissors, and the matrix is replaced (Fig.
8.30b—d).

Then, the wedges are applied and the
restoration can be properly made [6].
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Fig. 8.30 Proximal boxes with different depths in MOD
preparations. a The applied matrix is not capable to
reach the gingival margin on the deepest box, due to

touching gingival tissue on the shallower side. b cutting
of the band preserving the area corresponding to the
deepest box. ¢ matrix ready to use. d matrix properly

positioned

Tip

In case of MOD preparations with too
different depth and uneven bone crests, the
band can be cut on the side of the shallower
preparation, allowing a deeper matrix
penetration on the opposite  side,
corresponding to the deepest cavity.

Other challenging situations occur on the
surface of the first maxillary
At this place, there is an

mesial
premolar.

anatomical peculiarity, where the root
bifurcation produces a fluted (concave) area

on the proximal surface.
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Different cross sections of this kind of tooth
is presented in . Fig. 8.31a, b, allowing to
better visualize this concavity, showing that

it increases cervically.

Fig. 8.31 a Concavity on the mesial surface of the
maxillary first premolar. b Cross sections of the crown
showing the concavity on the mesial surface which
becomes deeper gingivally

The more cervically located is the gingival
wall of the preparation, the more the existing
concavity hinders the adequate adaptation of
the matrix and wedge on the cavosurface
margin.

That creates a gap between the matrix and the
tooth
extrusion of the restorative material and
overhangs (. Fig. 8.32a).

proximal surface, allowing the

To solve this problem, two options are
presented.

The first is to use a small cotton ball between
the anatomical wedge and the matrix band,
which would press the band toward the
external tooth surface, closing the gingival
margin (. Fig. 8.32b—e). For that, the wedge
is placed on the entrance of embrasure, but
before inserting it completely into the
interproximal space, the small cotton ball is
positioned between it and the proximal
surface of the tooth. When the wedge is
completely inserted, the cotton is forced
toward the concave area, pushing the matrix
and sealing the cervical region (. Fig. 8.32¢).
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. Fig. 8.32 Techniques to allow a correct adaptation of
the matrix to the mesial surface of the maxillary first
premolars. a Use of a wedge with a conventional shape
resulting on a lack of adaptation of the gingival
cavosurface angle. b insertion of a small cotton “ball”
with the wedge. ¢ cotton ball being inserted. d, e cotton
in position allowing the correct adaptation of the
matrix. f Technique of the oblique wedge inserted
lingually

Other technique, known as wedge wedging,
consist in using an oblique wedge on the
lingual side, preferably a toothpick with
round cross section or even a small anatomic
wedge, which is inserted between the matrix
band and the wedge already placed.

The oblique wedge will press the matrix band
toward the tooth, closing the gap (Fig. 8.32f).
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When the space between the adjacent teeth is
too wide and a single wedge is not enough to
fill the area, or when the proximal box is wide
in the buccolingual dimensions, the double
wedging technique can be applied.

On this technique, one wedge is inserted from
buccal embrasures and another from the
lingual, side by side.

A melted compound or light-cured gingival
barrier can be applied to stabilize the wedges.

In the case of shallow proximal box
associated with gingival recession, the wedge
will remain significantly apical to the
gingival margin, not properly sealing the
matrix.

In this case, the piggyback wedging
technique can be used. For that, one larger
wedge is inserted as normally used, while
another smaller wedge (piggyback) is applied
above the first one, providing a good
adaptation and contour for the matrix.

Custom-Made Matrices
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In some specific situations, the uses of
universal or regular matrices supplied by the
manufacturers do not allow the correct
reconstruction of the lost tooth structure.

the dentist needs to prepare the special
handmade matrices, which are named

individual, anatomic, or custom-made.

One kind of custom-made matrix is the
sectional Sweeney matrix for Class II
restorations, which was already presented in
. Fig. 8.7a—f.

Other types will be described next, with their
indications and specifications.
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Spot-Welded and Riveted Matrix

Lge daailal) g Aifial) 3aical)

When restoring the proximal surfaces of
posterior teeth, the straight matrix band
attached to the matrix retainer solves most of
the cases. However, in some situations, such
as on cases where the tooth to be restored is
also the anchor tooth with the clamp, or when
the clamp in the neighbor tooth touch the
matrix retainer/band set, hindering its correct
cervical adaptation, the use of the universal
matrix is contraindicated.

In addition, on the cases of large preparation,
involving one or more lost cusps, the tensile
on the band created by the matrix retainer
makes the matrix penetrate the preparation,
hindering the correct anatomic shape
restoration.

On those cases, the custom-made retainerless
spotwelded or riveted matrices can be used.

To make it, a piece of the straight band is cut
and then positioned around the tooth, drawn
taut with flat-nosed pliers or mosquito
forceps, after which the band is removed.

The demarcated matrix circumference can be
spot-welding  device,
generally used for the building up
orthodontic bands, which create a welded
joint (. Fig. 8.33).
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Fig. 8.33 Welding the matrix
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Window Matrix
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On large Class V preparations for amalgam,
the direct application of the restorative
material is very hard, because when it is
condensed in one side of the preparation, it
escapes on the other, due to the fact that the
cavity is large and the axial wall is convex.

To solve this problem, it was proposed the
use of a window matrix.

It is prepared applying the universal matrix
around the tooth, using a matrix retainer on
the opposite surface to the one with the
preparation, opening a window on the region
that corresponds to the preparation, but with
smaller dimensions.

The material is then applied through the
window, allowing to obtain the desired shape
of the restoration.

Details about this matrix can be found in .
Fig. 11.15a—0.

Barton Matrix
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On compound Class I preparation, the
application of amalgam on the lingual or
buccal boxes is very difficult.

That is related to the fact that a universal
matrix placed around the tooth is not capable
to correctly adapt onto those smooth
surfaces, due to its inclination toward the

occlusal surface.

Therefore, a small piece of the matrix is
placed on the exact region of the buccal or
lingual box, which will be pressed toward the
tooth surface using a wooden wedge.

Details about the preparation of this matrix
can be found in. Fig. 11.14a—u.
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.. Fig. 11.15 Restoration of a large Class V preparation

with a window matrix. a Tooth preparation; b S pales (€ ) Jgn Aalall Baieal) Bk b L udl jpans
application of the universal matrix around the tooth; c Gl of 338 Baiua gy ce L oila ol 33 7 ed . sl

marking the place of the preparation; d opening of the
“window” with the diamond point; e window matrix

positioned; f application of amalgam; g—h condensation
of the amalgam in the areas covered by the matrix;
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.. Fig. 11.14 Preparation of Barton matrix. a
Application of the universal matrix; b cutting the
Barton matrix; ¢, d placing of band; E adaptation with 3aiue (3Ldadl ¢ 3ainal) (Gubat ed cc .yl Bk gl
the No. 6 Hollenback burnisher; f displacement with the
exploratory probe; g insertion of a wedge with melted
compound; h adaptation over the lingual surface; Sl ol Je GLbN) ch . jeaie oS 3

b Adladl saiual) Buks ca (Balton 3t juiaad :14-11 JSall
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T- band Matrix

T Loy pdd) Baiesa

The T-band matrix can be obtained already
shaped from the manufactures or be prepared
by the dentist.

The prefabricated band is made of brass or
stainless steel and can be straight or curved.
It has two flanges on one tip, which gives its
T-shape (. Fig. 8.34).
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Fig. 8.34 a Prefabricated straight T band made of
stainless steel or brass (in the middle). b flanges folded
forming a U-shaped path. c the free end of the band is
slipped through the U formation to produce a circle. d
the flanges are closed. e the matrix is adjusted around

the tooth and the free end is bent to lock the matrix
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The flanges are folded forming a U-shaped
path. The free end of the band is slipped
through the U formation.

The flanges are closed, and the free end is
bent or curled to produce a circle and
surround the tooth circumferentially.

The T-band matrix can also be hand made by
the dentist, using a straight band, as can be
observed in . Fig. 8.35a-1.

For that, about 6 cm of the matrix strip is
used. In one of its ends, the corners are cut
creating a spear-shaped (. Fig. 8.35a).

Then, a smaller piece of band is cut, with
about 1.3 cm, and placed on the flat end of
the already cut band, creating a T-shape (.
Fig. 8.35b).

The ends of the smaller band are folded, to
adapt to the longer strip (. Fig. 8.35c¢).

Fig. 8.35 a—i Technique for preparation of a custom-
made T-band matrix

G s U s dSa 1l S8 ikl b s
U JSE) Gacin Jas il 5 sl gl

5 JSml Gl 5 el Blel (s sk s el ) oy
coml) Jamay

()l J8 Ge Loy T L)l wheay of (Sa
.a-1 35-8 Jall 8 jelay LS canfine day yd aladiuly
iy o 6 Uk Bainas Loy pd il Bk oo aY) 138
=8 JSal) el anad JS afiled saa) (A L3 ol
(a 35

8 o 1.3 Jshay chaiasall (a5 i Aaad a Ladey
i JS B Lpaad o5 ) Aadaal) Algdl) o a3 g
(b 35-8 Jsa) T

DSY) Bl e Galaid seall oyl clle
(¢ 35-8 Jsa)

<\
q_Bi

el (g3 T 82iaal) oy pd jginat iy a-f :35-8 Sl



Saga ) Sl 31 g2

Fig. 8.35 a—i Technique for preparation of a custom-
made T-band matrix

The flat end of the longer strip is folded with
the aid of a tweezer (. Fig. 8.35d) and the
smaller strip slide under it (. Fig. 8.35¢).

Then, the matrix is turned upside down (. Fig.
8.35%), and the spear-shaped end is pulled and
passes between the smaller and the larger
bands, on the opposite side of the folds (. Fig.
8.351, g).

The matrix is placed around the tooth, and the
spear end is pulled, adapting to the tooth
contour. Then, it is folded fastening the final
position (. Fig. 8.35h, 1).

This type of retainerless matrix presents
similar indications to the spot-welded and
riveted matrix, with the advantage that it can
be prepared in advance, without the patient
on the chair.
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indicated for
slot Class 1I

The S-shaped matrix is
restoration of horizontal
preparations.
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In this case, the restorative material must be
applied through the buccal or lingual cavity
access, contraindicating the use of a matrix
retainer.

A straight matrix band is shaped like an “S”
and applied between the teeth. A wedge with
the heated compound is applied on the
opposite side of the cavity access.

More details about this technique can be seen
in . Fig. 11.16.
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.. Fig. 11.16 Horizontal slot restoration with the S-
shaped matrix. A Tooth preparation; b, c first folding
of the band; d, e second folding of the band; f matrix in
position
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; g, h Stabilization with compound I finished matrix; j-I
condensation and carving

Conclusion
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This chapter described the definitions,
characteristics, and importance of the matrix
and wedge use during restorative procedures.

The different kinds of metallic and plastic
matrices (circumferential and sectional) and
the matrix retainers were explained in detail,
followed by its indications and techniques of
use.

The frequent mistakes related to the use of
wedges and the solution for challenging
situations were presented.

The various techniques to prepare custom-
made matrices were described.

The clinician must know all options available
and its different indications and advantages,
being able to apply the best technique for
each clinical situation.

daanl g lgailiad 5 cali 1 5 ailosall Ty o Jucail) 38 Coay

oae ) dalled) ol Ledasid

Sloall TKED 5 Agamall g5V BN £ 4 S
Nealazind

Jola sy 25V Aasiuly daleiall 5 S cUadY) (amje

Aeall CNY
gl Slad) jpmat) Aka) L) Cuay

58l LA mens dyee o bl 0058 of
Guki e T8 5y dall jay cAibida) L@bldsind

LA e s IS Jumdy) 2l



