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There are several reasons that can lead to the
loss of tooth structures, such as the caries
disease, traumas, attrition, occlusal overload,
erosive tooth wear, among others.

Regardless of the cause, the restorations of
those lost structures must recover the lost
shape, function, and esthetics using an
artificial restorative material.

Those materials present plastic viscosity so
that they can be applied into the cavity and be
shaped, before they undergo some kind of
curing reaction and become hard,
maintaining the shape created and restoring
the lost tooth surfaces.

In some situations, such as on the occlusal
surfaces of the posterior teeth (Class I) or on
the facial or lingual surfaces of the posterior
and anterior teeth (Class V), the tooth
preparations present surrounding walls that
will hold the restorative material in place,
simplifying the procedure (. Fig. 1a).

Fig. 1 Indications of a matrix system. a The
preparations surrounded by vertical walls are capable
to hold the restorative material. b When the proximal

surface was lost, it is necessary a temporary holder
during the restorative procedure (the arrow indicates
the matrix band; the wedge can be seen in the
interproximal space)

in the cases where the lesion, and
consequently the preparation, reached the
interproximal surfaces, it is impossible to
guarantee the perfect restoration of the lost
surface if the material is inserted directly into
the preparation, because it will flow into and
invade the interproximal space and facial and
lingual embrasures.
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To solve this technical problem, it is
necessary something be used as a temporary
artificial holder for the restorative material
until its setting, allowing that the contour and
smoothness of the proximal surface are
restored (. Fig. 1b — arrow).

This device, called matrix, is basically a strip
or band made of metallic or plastic material
that works as a type of a tray, inside which
the restoration will be made.

The use of a matrix to restore teeth was
introduced in Dentistry by Dr. Louis Jack, in
1871.

In order to keep the matrix in position around
the tooth structures during the restorative
procedure, several different types of
instrument can be used, commonly called
matrix retainer.

When the matrix is placed in position on the
interproximal region, it must be stabilized
and better adapted to the remaining tooth
structure.

To reach this goal, a small wedge with
triangular cross section is inserted into the
interproximal space (. Fig. 1b).

The set of the three components is known as
the matrix and wedge system, which have the
following goals: [3, 4, 6].

e To allow the application or condensation
of the restorative material inside the
cavity

e To hold the restorative material until it
passes through the setting reaction and
keep the desired shape

e To allow the anatomic and physiological
reconstruction of the teeth

e To allow the restoration of the

interproximal contact

e To allow the sculpture of the restoration
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e To prevent the restorative material
extrusion at the cavosurface margin,
resulting in excess at the margins (flash)
or overhangs in the cervical region,
which would result in the presence of and
deposit of bacterial biofilm

e To help the isolation of the prepared
tooth, once it will help to keep the rubber
dam in position and retract the gingiva

The matrices and wedge system can be used
in cavities that involve proximal surfaces,
such as Class II, III, and IV according to
Black classification, or even on the Class I
compound preparation, where the matrix will
aid the restoration of the buccal groove on the
mandibular molars or lingual groove on the
maxillary molars.

Occasionally, the matrices can also be used
for Class V restorations.

>>The correct application of a wedge can
prevent the restorative material extrusion at
the cavosurface margin, which would create
overhangs in the cervical region, promoting
biofilm  deposition and  periodontal
inflammation.

Matrix

In order to a matrix band has an adequate
performance, some basic requirements must
be present.

In the first place, they must be very thin, so
they do not take too much space in the
interproximal area, but at the same time be
capable to resist the pressures applied over
the restorative material, as it occurs during
the amalgam condensation.

They must be flexible, to adapt on the
contours of the remaining tooth structure, and
smooth to create a restoration with the
external surface roughness like the remaining
tooth structure.
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they must be rigid enough to not suffer
deformation during the wuse and be
compatible with the restorative material, not
sticking to it [6].

The matrices can be classified on several
manners, which will allow to understand
better its purpose.

In relation to the involvement of the dental
crown,

they can be classified in the circumferential
matrix, which involves the mesial, distal,
facial, and lingual surfaces simultaneously,
or partial (also called sectional), which
involves only one of the proximal surfaces (.
Fig. 2a, b).

Fig. 2 Classification of the matrices, according to the
surrounding of the crown. a Circumferential; b
sectional

In relation to the restorative material
used,

the matrices can also be classified in matrices
for silver amalgam and matrices for esthetic
materials, as composite resins or glass
ionomer cement.

On the anterior teeth, the matrices for esthetic
materials need to be transparent to allow the
passage of the light from the light-curing unit
through it.

In relation to the way of use,

the matrices can be called universal, when
they are ready-made and can be used in
several different situations, or custom-made,
when the dentist makes by hand a specific
matrix for a special clinical situation [5].
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The matrices can also be made of metal, used
for posterior teeth, or plastic that can be used
for anterior and posterior teeth.

It is important to emphasize that the matrix
band must never be used more than once.

When the band is used again, there is an
increase of the surface roughness and change
of the contour due to the deformation, which
will significantly jeopardize the smoothness
and desired profile of the proximal surface to
be restored [1].

Metallic Matrix
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Several types of metallic matrices are
available on the market, and they can be
circumferential or sectional.

They can be used on posterior teeth, both for
amalgam and composite restorations, once
the light for the curing is applied occlusally.

Circumferential Metallic Matrix

The most commonly used metallic matrices
are the straight bands.

They are flat bands available in two
thicknesses, 0.03 mm (0.0015 inch) or 0.05
mm (0.002 inch), and two heights, 5 mm
indicated for teeth with shorter clinical
crowns and 7 mm indicated for longer
crowns (. Fig. 3a).

They need to be cut on the necessary size to
wrap the crown and to be fixated onto the
matrix retainer, resulting in a cylindrical
shape (. Fig. 3b).

There are also the metallic bands with a V or
boomerang shape, known as Tofflemire
matrix band.

They are 7 cm long with various widths for
different crowns sizes.

Some of them present projections in the
internal border that serve to adapt onto the
preparations where the gingival walls go far
down into the cervical region (. Fig .3c).
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Fig 3 Metallic circumferential matrix bands used with
the matrix retainer. a Straight strips. b straight strip
assembled on the matrix retainer. ¢ Tofflemire matrix.
d Tofflemire matrix assembled on the retainer
The boomerang-shaped matrix must be
assembled on the retainer with the internal
edge of its curvature facing the cervical

region.

This will result on a funnel-shaped cone
when wrapped around a tooth, placed with its
smaller diameter facing the cervical area,
contributing for a better adaptation of the
matrix (. Fig. 8.3d).

It is also available pre-contoured Tofflemire
circumferential matrix, which follows the
natural contour of the proximal tooth surface.

Some metallic bands present an integrated
retainer system that dismisses the use of a
separated matrix retainer. They can have
disposable retainers integrated with the bands
or be retainerless.
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The applications of the retainerless
circumferential matrices are particularly
interesting in the cases where the tooth,
which will be restored, is also the anchor

tooth and will receive the clamp for isolation.

Some examples can be observed in . Figs.
8.4, 8.5, and 8.6.
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.. Fig. 8.4 a Retainerless circumferential matrix bands
with a built-in tensioning ring (TDV). b Matrix in
position. ¢ The pinched aluminum built-in tensioning
ring acts as a retainer for better adaption around the
tooth. d Ring folded to not harm the soft tissues or the
cheek

AutoMatrix

. Fig. 8.5 a Retainerless circumferential matrix bands
(AutoMatrix, Dentsply), available in multiple heights
and gauges for varied clinical solutions. A device is
available in the set for tightening the matrix around the
tooth (Automate Tightening Device) as well as a snipper
for removal. b AutoMatrix in place
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Fig. 8.6 a Disposable circumferential matrix band and
retainer (Omni-Matrix, Ultradent), with different sizes
identified by the color of the conical handle. The
pivoting head allows the retainer to be turned to any
side, depending on the tooth to be restored. b Omni-
Matrix in position

Sectional Metallic Matrix

The sectional matrices surround only one
proximal surface during the restoration,
which present some advantages.

As the matrix band has a certain thickness
that occupies a space between the restorative
material and the adjacent tooth, to get a
proper interproximal contact, the wedge must
separate the adjacent teeth with enough
distance to compensate the thickness of the
band.

On the cases of a Class II cavity that involves
only one proximal surface, when using a
circumferential separation
produced by the wedge must compensate
twice the thickness of the matrix.

matrix, the

On the other hand, using a sectional matrix
the need of teeth separation is smaller.

The sectional matrices can be prepared
cutting a piece of the straight band with a
length enough to involve the proximal
surface and go further in about 1/3 of the
mesiodistal dimensions of the crown, in the
buccal and lingual surfaces.

The corners of the matrix that will be facing
the gingiva must be cut, avoiding that it
damages the soft tissues (. Fig. 8.7a).
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.. Fig. 8.7 Technique for the preparation of custom-
made sectional matrix. a Sectioning a piece of the
matrix band. b Burnishing over a paper mixing pad for
contouring. ¢ Contoured matrix. d Matrix in position
and wedge application. e Burnishing of the matrix
toward the contact with the adjacent tooth. f
Application of the of low fusion compound in the
embrasures to improve the adaptation and prevent
flash formation

Then, it is burnished over a paper mixing pad
to become curved as the proximal surface (.
Fig. 8.7b, ¢).

After that, it is placed and wedged, being
burnished in position to improve the contact
with the proximal surface of the adjacent
tooth (. Fig. 8.7d, e).
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After that, a piece of green low fusion
compound is and applied on the buccal and
lingual embrasures to avoid the extrusion of
the restorative material (. Fig. 8.71).

At the moment of compound application, the
matrix must be pressed toward the contact
with the adjacent tooth with the back of a
spoon or a burnisher.

This technique was proposed by Sweeney, in
1942, and it is a type of custom-made matrix.

The compound can be replaced by a light-
cured gingival barrier.

In 1986, Alvin Meyer projected and
produced sectional matrices that were ready
to be used, with pre-contoured surfaces,
simplifying the anatomic reconstruction of
the proximal surface.

They have a different occluso-gingival
height, adapting to different crown sizes.

They also present models with extensions in
the internal edge for cavities with a large
cervical extension (. Fig. 8.8a).

Analyzing it sideways, they have a concave
and a convex edge (. Fig. 8.8a — arrow).

They also have a concave side that must face
the tooth preparation and a convex side that
faces the adjacent tooth (. Fig. 8.8b).

First of all, the occluso-gingival height of the
sectional matrix is chosen, and it must be
compatible with the depth of the cavity.

With a clinical tweezer, it is placed into the
interproximal region, observing that the
concave side of the matrix must be in contact
with the adjacent tooth (. Fig. 8.8c).

The convex edge is placed toward the
cervical area. After that, a wedge is placed,
and then, using a clamp forceps, a separation
ring is placed to bring the borders of the
matrix in contact with the tooth surface in the
embrasure area (. Fig. 8.8e).
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Fig. 8.8 a Pre-contoured sectional matrices with
different dimensions (the arrows point to the edges). b
Lateral view of the matrix showing the concave side. ¢
Matrix taken in place by a dental tweezer. d Different

types of separation rings (1, unimatrix, TDV; 2,

Palodent, Darway). e Separation rings being positioned
using a clamp forceps. The wedge was already placed
(Curvy — Voco). f Set in position

This hinders what the restorative material
extrudes, and it promotes the additional
dental separation, simplifying to obtain
proper proximal contacts during composite
restoration.

The separation rings are based on the
principle of the McKean master separator
ring, developed for more than 50 years ago.
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The separation rings may have different
configurations.

Some present tines with a round cross
section, whereas others present a flat
rectangular cross section (. Fig. 8.8d).

In some cases, the tines with a round cross
section may allow a better adaptation of the
matrices in the embrasure areas, but they
cannot be used in preparation where the
proximal boxes present a large buccolingual
dimension. However, the rings with a
rectangular cross section can be used in those
situations.

The separation rings must be placed over the
wedges, touching the proximal surface of the
adjacent tooth in the embrasure areas,
providing an adequate separation and more
predictable contacts on posterior composites

(. Fig. 8.89).

There are on the market several variations,
based on the idea of the sectional matrices
with the separation ring, that present some
advantages in relation to the regular systems
presented. However, the basic principles are
the same.

As examples, we have the V Ring®
(Triodent), Composi-Tight 3D® (Garrison),
Hawe Adapt® (Kerr Hawe), etc.

The Tri- Clip® system (Triodent) presents
the matrix and the ring attached in a one set
and an elastic wedge integrated, simplifying
the process to use it.

In . Fig. 8.9a—d, it can be observed the
Composi-Tight 3D® system, which has two
kinds of separation rings.

The larger ring is for most premolars and
molars, and the smaller one is for short or
badly positioned teeth.
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The larger ring has notches on its tines which
allows the passage of the wedge through it
and also has soft silicon faces that rest on the
proximal surfaces of the adjacent teeth in the
embrasures, pressing the matrix and better
adapting to the surface, reducing the
possibility to have composite flash at this
area.

The presence of those soft faces allows its
adaptation even on preparation with large
proximal boxes, where a regular separation
ring would not be used, because it would
penetrate the preparation through the
embrasure.

Fig. 8.9 Composi-Tight 3D® matrix system (Garison). a
On the left a ring with soft silicon faces to improve the
adaptation of the matrix and on the right the ring for
short or badly positioned teeth. b Sectional matrices in
several shapes covered with a nonstick material. ¢ Ring
in position. d The cervical slot can be observed, which
allows the passage of the wedge

The matrices in this system have a very thin
layer of a nonstick material, which hinders
the composite bond to the matrix.
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Metallic Cervical Matrix

They are matrices to restore the facial and
lingual cervical areas of teeth in Class V
preparations chemical
material, such as conventional glass ionomer

using a curing

cements or self-curing composites.
They are available in several sizes, adapting

on different tooth morphologies.

They have a concave and a convex side.

Nowadays, its use is reduced due to the
dentist’s preference for light-curing materials
on those types of restorations (. Fig. 8.10a, b).
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Fig. 8.10 Metallic pre-contoured cervical matrix (Hawe
Neos Dental). a Different shapes. b Side view showing
the concavities on one of the sides

Transparent Plastic Matrix

The clear plastic matrices have the advantage
to allow the passage of the light through them
and are recommended for composite
restorations, where there is the need to apply
light through the matrix.

They are always used in restorations on
anterior teeth and may be optionally used on
composite restorations of posterior teeth,
since the light is applied from the occlusal
surface and not through the matrix.

They should never be used for amalgam
restorations, since they are not capable to
resist the condensation forces.
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They are made of polyester, cellulose acetate,
or polyvinyl chloride (PVC) and can be
straight or pre-contoured, circumferential, or
sectional.

There are also special matrices shaped as the
region that will be reconstructed, such as the
entire crowns or the cervical region.

Circumferential Plastic Matrix

The most commonly used plastic matrix is
the straight polyester strip or “Mylar”
strip.Mylar® is generally used to describe
polyester films, although it is a trademark
owned by DuPont company.

It is flat and transparent strip used on the
restoration of anterior teeth (. Fig. 8.11).

Fig. 8.11 a Straight polyester strips; b clinical use

It has the inconvenience of not presenting the
natural curvature of the proximal surface of
the teeth.

To restore the anterior teeth, this deficiency
is easily overcome by the use of the wedge
and a careful restorative technique (. Fig.
8.11b).

if used for restorations of the posterior teeth
associated to a matrix retainer, it will produce
a flat proximal surface, incompatible with the
original anatomy.

To be used on posterior teeth, some
manufactures created pre-contoured
polyester strips, as it can be seen in Fig.
8.12a, b.
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Fig. 8.12 Pre-contoured polyester strips for posterior
teeth. a To use with matrix retainer (premolar strips —
TDYV); b retainerless (TDV)

Some require the use of the matrix retainer,
whereas others are retainerless.

The use of the transparent matrices on
posterior teeth was proposed based on the
theory that composite resin shrinks toward
the light.

Therefore, to improve the marginal sealing of
the composite restoration in the gingival
wall, it would be necessary that the light was
applied initially on this region, passing
through the matrix

Nowadays, it is known that the composite
shrinks toward the bonded cavity walls,
despite the light direction [9]. Therefore, the
use of clear plastic matrices for the composite
restoration of posterior teeth has drastically
been reduced, because they are thicker and
more difficult to take into position, when
there is remaining of the interproximal
contact, and cannot the burnished.

Special Plastic Matrices

Some plastic matrices present the shapes and
sizes of the tooth surface that will be
reconstructed.

As examples, there are the cellulose acetate
or PVC transparent plastic crowns forms (or
transparent strip crowns), as seen in . Fig.
8.13a, b.
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Fig. 8.13 a Polyvinyl chloride transparent strip crowns;
b clinical use for reshaping of the peg-shaped lateral
incisors

They are used as a shell matrix for the
restoration or teeth reshaping, simplifying
the sculpture process.

The set of crowns presents several sizes to
adapt to most teeth crowns. The most
adequate is chosen, according to the
mesiodistal dimensions and the inciso-
cervical height, and then fitted by cutting the
excess with scissors.

Another type of special plastic matrix is the
cervical matrix for light-curing materials (.
Fig. 8.14a, b).

Fig. 8.14 Cervical matrix. a Hand instrument with clear
cervical matrix attached to the tips (TDV); b cervical
matrix to be attached to the tip of the light-curing
devices (TDV)

They can be used for composite resin or
modified glass ionomer cement restorations,
and it is especially indicated to the last one,
due to its viscous and sticky consistency.
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Matrix Retainer

S

They are devices intended to hold the matrix
in position and to adjust it around the tooth
that will be restored, allowing a correct
contour to be obtained, hindering the
extrusion of the material into the buccal and
lingual embrasures and on the gingival
margin.

They can be used with metallic or plastic
strips.

There are several types on the market, even
though the most popular are the Tofflemire,
Ivory, and Siqveland [5, 7].

The most commonly used is the Tofflemire
retainer, developed by Joseph
Benjamin Franklin Tofflemire, also called
“universal” retainer.

matrix

It has two different models, depending on the
angulation of the guide posts of the head,
which has guide channels where the matrix is
adapted (. Fig. 8.15) [6].
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.. Fig. 8.15 Tofflemire Matrix retainer types. (1)
Straight. (2) Contra-angled. The differences are
indicated by the arrows

The model with guide posts at a 90° angle
with the long axis of the instrument should be
used buccally, while the model with the guide
posts contra-angled can be used lingually
when the preparation extends to the buccal

surface.
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This type of retainer has the advantage of
being easily separated from the band in an
occlusal direction, avoiding, for example, the
fracture of the recently condensed amalgam
restoration because this material takes longer
to reach the final crystallization and its
maximum strength [5, 6].

. Figure 8.16 presents the different parts of
the instrument.

Lyl e deadll Jew 4058 dalsall (e g i) 1 Saay
S Saal arle¥) ane i L) i @iy g LY slaiV

L%_)}L\:' LA‘ d}m)ﬂ d).’:j ’téj;_dkﬁsqt.d\ 534 uij 51:\..3);
bl Lgi iy il

A1 k) o) 31 1 16-8 JSa) jelay

Fig. 8.16 Nomenclature of the parts of Tofflemire
retainer

On one of the ends is the head of the retainer,
with the U-shaped guide posts and the guide
channels, where the band must go through
and then be positioned on the diagonal slot of
the locking vise.

On the other end are the knurled outer and
inner nuts, which tighten or loose the matrix
from the retainer and increase or decrease the
band circumference, respectively.

The frame holds all the components and
guides the movement of the locking vise.

To assemble the matrix band on the
Tofflemire retainer, the dentist must first
verify the diameter of the tooth that will be
restored.

When the band is bought in rolls, it must be
cut in a way to surround the entire tooth,
leaving a small portion that will be attached
to the locking vise.

.Tofflemire Jaal diliaal o) 3241 4 :16-8 S

Ciya i da o IS Hunledl) gaa) Jo alal)l Wy aa g
s b clia st ) e of (i Cus csas Al U
Y sld Bl sal e

C AY) Qulal e ddalal s Al A A e s g
Ly il Jame oy clelad o Jalall e saiedl 2 3
(s el f

e Gl ki e Y xSy o ) Gl e i
.Tofflemire Jala e saiall by p5 S 55 8 4are fi

e Gud) JalS e Jasny B sy Jay ) (il iy o

A ae 3 .ol



Leapa il Yl 30 o

In general, about 7 cm of the matrix band is
enough.

Some matrix bands are sold already cut on
the final dimensions, such as the Tofflemire
matrix, which facilitates the use.

The retainer must be prepared to receive the
band, turning the inner knurled nut (larger)
counterclockwise until the locking vise is
about 5 mm from the head of the retainer.

Holding the inner nut, the vise locking screw
must be unscrewed, turning the outer knurled
nut (smaller) counterclockwise until the
pointed spindle is free of the diagonal slot.
The dentist folds the band end to end to form
a loop (. Fig. 8.17a), passing through the
correct guide channel (. Fig. 8.17b), attaching
the band inside the diagonal slot of the vise.

Then, the outer knurled nut is turned
clockwise to tighten the pointed spindle
against the band (. Fig. 8.17¢).
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.. Fig. 8.17 Assembling of band on the Tofflemire
matrix retainer. a Folding the band end to end to form
a loop. b passing the band through the correct guide
channel, attaching it inside the diagonal slot of the vise.
¢ the outer knurled nut is turned clockwise to tighten
the pointed spindle toward the band.
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d—f options to assemble the band into the guide
channels. g the inner knurled nut is turned clockwise,
adjusting the matrix to the diameter of the crown,
tightening it. h correct positioning of the retainer with
the slotted side of the head directed gingivally
i incorrect positioning with the slotted side of the head
occlusally

The choices of which guide channel will be
used depend on the tooth that will be
restored.

In general, the retainer is placed buccally
with its long axis parallel to the teeth arch.
However, its position (right, left, or parallel)
can vary according to the convenience of
each situation (. Fig. 8.17d-f).
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The matrix band assembled in the retainer is
placed around the tooth, and the inner
knurled nut is turned clockwise, adjusting the
matrix to the diameter of the crown,
tightening it (. Fig. 8.17g).

The matrix retainer must be positioned on the
arch with the slotted side of the head directed
gingivally, to permit easy separation of the
retainer from the band occlusally (. Fig.
8.17h).

After finishing the restoration, the retainer
removal is made turning the outer knurled nut
counterclockwise to release the band, pulling
the retainer toward the occlusal surface, with
the matrix remaining in position.

If the retainer is placed upside down, with the
slotted side of the head occlusally, its
removal before the matrix band will be more
difficult (. Fig. 8.171).

In . Fig. 8.18a, b, the Ivory No. 8 matrix
retainer can be observed.
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. Fig. 8.18 Ivory No. 8 matrix retainer. a View of the
instrument in different angles. b Matrix retainer
assembled in position

It works like Tofflemire retainer, with a
difference that there is only one guide
channel.

It also presents a locking vise, a locking
screw, and inner and outer knurled nuts.
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This type of retainer also allows the removal
of the retainer before the matrix, by loosen
the fixation outer nut.

Another type of popular matrix retainer is the
Sigveland, also known as Steele’s Siqveland
retainer (. Fig. 8.19a).

By the fact that it does not have a fixation nut,
the matrix must be folded on a specific
sequence so that it is assembled, according to
what can be observed in . Fig. 8.19a-1, and it
is necessary about 10 cm of the matrix band.

Fig. 8.19 a Siqveland matrix retainer from different
views. b Options to adjust the swivel lock for adaptation
of the band on the cervical region. c—j steps to assemble

the band. k matrix properly assembled. 1 cervical
adjustment by the correct positioning of the swivel lock
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. c—j steps to assemble the band. k matrix properly
assembled. 1 cervical adjustment by the correct
positioning of the swivel lock

It presents as advantages the swivel locks,
which can be turned from one side or another,
improving the adaptation of the matrix in the
cervical region of tapered teeth (Fig. 8.19b,

1).

As a disadvantage, there is the fact that it is
not possible to separate the matrix from the
retainer before its removal from the tooth
structure, unless the band is cut, which is a
difficult procedure to be made inside the
mouth.
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