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Certain dental treatment procedures require a
clean and dry working field.

The isolation of the operating field aims
primarily to control moisture and avoid
contamination from microorganisms or
saliva during treatment.

It can be obtained in two ways:
(1) by application of a rubber dam

(2) by using saliva absorbers, such as cotton
rolls, saliva ejectors, and retraction cords.

Evidence regarding which is the best method
to obtain a clean and dry operating field is
limited.

A systematic review published in 2016 found
only low-quality evidence studies suggesting
that the use of rubber dam during direct
restorative procedures may lead to a lower
failure rate of the restorations, when
compared to the failure rate registered for
restorative procedures conducted under
isolation with cotton rolls [1].

Further high-quality studies investigating the
impact of the use of rubber dam during
different  restorative  procedures  are
recommended.

The limited evidence is, according to some
authors, not sufficient to support changes to
current practice regarding the placement of
direct restorations [2].

Although it appears very difficult to
scientifically prove the impact of the use of
rubber dam on the final outcome of
restorative procedures, [3] consensus exists
towards the need of a clean surface and
moisture control when bonding to teeth —
regardless of the method used to achieve this.

A meta-analysis on the clinical outcome of
cervically  placed
composite  restorations, identified a
significantly higher retention rate of such
restorations placed using rubber dam [4].
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As a rule of thumb, the use of rubber dam is
preferred over the use of cotton rolls
combined with effective suction to obtain a
clean and dry operating field for a number of
restorative procedures.

Though it is valid to point out that both
techniques have advantages and limitations,
thus an individual assessment may be
necessary to guarantee that the best technique
is employed for each clinical situation.

Isolation Using Rubber Dam

The use of a rubber dam was introduced by
Sanford Christie Barnum [5, 6] to completely
eliminate fluids from the operating field.

If well performed, the moisture control with
its use is simple and effective; hence it is
highly recommended to maintain the teeth
dry during restorative procedures.

Further important advantages are obtained
when isolating the operating field by using a
rubber dam: this ensures (1) retraction and
protection of the patient’s soft tissues, (2)
protection of the patient’s respiratory and
digestive tracts, and (3) improvement of
access to visualization of the operating field,
thus allowing the dentist to concentrate on
the treatment to be performed.

In addition, it avoids interruptions of the
treatment, otherwise necessary to change
cotton rolls and retract soft tissues [7].

The use of rubber dam is also important
during excavation of deep carious tissue, as it
prevents the contamination of the pulp from
microorganisms present in the oral fluids,
especially in the case of an accidental pulp
exposure during excavation.

During the removal of amalgam restorations,
the use of a rubber dam prevents the patient
from swallowing amalgam residues.
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Other than allowing a clean and dry operating
field, with an adequate moisture control by
exclusion of saliva, crevicular fluid, and
occasional bleeding, the use a rubber dam
may aid obtaining optimal conditions for the
dental materials, whose properties may
become impaired by early contact with
moisture [1].

Regarding protection of the patient, the use
of a rubber dam eliminates the risk of the
patient swallowing or aspirating materials or
instruments that are used during the operative
procedures, and reduces the risk of accidental
damage to the patient’s soft tissues.

The rubber dam also benefits the dentist and
the dental team because it reduces dispersion
of oral microorganisms to the working
environment.

Improved efficiency is expected when the
rubber dam is in place due to simplification
of the restorative procedures, and the
reduction of time spent with patient
expectoration and conversation [5, 8].

Some dentists avoid placing the rubber dam,
justifying as main reasons the lack of
supporting evidence, additional time spent
with this procedure and the unwillingness of
the patients [4]. However, training leads to
improvement of the technique and
consequently reduction of the working time.

if the patients are well-informed about the
improved prospect of the dental work
performed using the rubber dam, they often
accept its use.

There are, however, cases shown impossible
or very difficult to use a rubber dam.

Examples are teeth on initial stages of
eruption, misaligned teeth, patients with
breathing problems, and lack of latex-free
rubber dam for patients with allergy to latex.
In such cases, proper moisture control of the
operating field shall be achieved using cotton
rolls and effective suction.
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Rubber Dam
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The rubber dam isolates the operating field
from the oral cavity.

It is often fabricated with natural latex and is
available in several colors.

Latex-free sheets made of silicone or nitrile
rubber are also available and are indicated for
patients allergic to latex.

The colors that contrast with the teeth are
preferred because they improve the
visualization of the preparations’ and

restorations’ details.

The blue color is generally chosen: it is the
complementary color to the yellow of the
teeth, increases the perception of contrast,
and is a relaxing color to the vision [9].

Rubber dams are available generally as 13
cm X 13 cm sheets with various thicknesses
(thin, medium, thick, and extra thick) (. Fig.
7.1).

Ay sall 3 jaall e Janl) wdge ol Salall e
Adhide o sl 8505 ¢ adall Blaal (e angias Llle 2y
Llae J osSludl e 3ga)) Lladl odai Laf g0
Llad) e Gunatl) o g e g oy sl

Ly omad Y ol a0 3 o ) Al Juass
&LI\.A;\A):\.“ d:\ml_?ﬂ} ‘C’_\\):u'a;ﬂ\

D) ol JaSa s Y tlagae GOV ol las)
Ao s o) @) e u s el

13X13 milia 0S5 o Logae el Galad Ll b 5
(s Ay A3aS 5 idans gia g Add ) il SIS can

(7-1) Jsa

.. Fig. 7.1 Rubber dam sheets with different colors

Thick rubber sheets are easier to pass through
tight interproximal contacts, but they tear
more easily [3].
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On the other hand, thicker rubber sheets are
more tear resistant and better to retract the
soft tissues [10].

The thick rubber dam is helpful for isolating
Class V lesions associated with a cervical
retainer.

Medium-thick  rubber dam is
widespread and is usually preferred as the
thin one is more prone to tearing and the extra

most

thick one is more difficult to apply.

As latex deteriorates with time, it will tear
more easily, and therefore, new rubber sheets
must be used [6].

Rubber Dam Frame
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The rubber dam frame is used to keep the
borders of the rubber sheet in position.

The rubber sheet must be stretched and fixed
on the lateral pins of the frame.

Different frame shapes are available.

The Young frame has a U-shape with lateral
pins used to fix the rubber sheet (. Fig. 7.2a,
b).

Fig. 7.2 Young frames. a Plastic; b metallic

The Otsby frame has a hexagonal shape,
anatomically projected for better contouring
the face of the patient (. Fig. 7.3a, b), thus
allowing some distance between the rubber
dam and the patient’s nose for more
comfortable breathing [11].
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Fig. 7.3 Ostby frames. a Plastic; b metallic

Rubber dam frames are made of metal or
plastic, the latter does not interfere on the
uptake of radiographic images during the
operative procedures.

There are also frames integrated to the rubber
sheet, aiming to simplify the placement of the
rubber dam: these have high flexibility and
may reduce the need of clamps (ex.
Optradam Ivoclar-Vivadent) (. Fig. 7.4a—d).

.. Fig. 7.4 Frame integrated to the rubber dam (ex.
OptraDam, Ivoclar Vivadent). a Frontal view of the set
showing the extension of the sheet for lip protection; b
back view of the set, showing the marking for
punching; c application into the patient’s mouth; d
rubber dam isolation finished
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The punch forceps are used to perforate the
rubber sheet in the positions where the teeth
to be isolated shall fit.

The Ainsworth punch is commonly used: it
has a plunger with a sharp end and a rotating
disk-shape metal table with several holes
(Fig. 7.5a).

Fig. 7.5 Punch forceps. a Ainsworth; b Ivory

These perforating holes have different
diameters to better fit the teeth.

The Ivory punch also has a rotating metal
disk with perforating holes of distinct
diameters (. Fig. 7.5b).

However, variations are sometimes needed,
depending on the tooth size, the dentist
choice, and rubber sheet thickness [6].

The diameter of the perforating hole must be
selected according to the cervical diameter of
each tooth, generally following the sequence
presented in . Fig. 7.6.

In order to perforate the rubber sheet, the
plunger should be placed over the pre-
marked positions and pressed firmly.

It is easier to perforate the rubber when the
sheet is under slight tension, but not attached
to one of the sides of the frame (. Fig. 7.7a).

It is important that the punch can deliver
perfect and complete perforations (. Fig.
7.7b).
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.. Fig. 7.6 Detail of the perforating holes in the rotating Ainsworth ¢t e Jaed) o i) @l Jualis :6-7 JSa)
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tear of the rubber during manipulation or may
lead to penetration of saliva after the rubber
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Fig. 7.7 Punching the rubber dam. a Punch in position
with rubber dam under slight tension; b complete and
correct perforations; ¢ inadequate partial perforations,
which increase the risk of tearing the rubber
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In order to avoid these problems, the
perforating table of the punch shall always be
sharp; if necessary, the punch can be
sharpened.

Clamps
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Clamps are used to secure the rubber sheet in
place and are generally made of a flexible
metal.

The clamps should be placed on the tooth that
is more distal on the arch to the tooth in
which the treatment is to be performed,
particularly when isolating posterior teeth.

The most distally placed clamp must resist
traction from the rubber towards the frame.
Anywhere else in the isolated quadrant,
additional clamps can be used to retract the
gingiva whenever necessary.

Clamps are available in different sizes and
specifically adapt to each group of teeth.

They are composed by the bow that connects
two horizontal jaws (. Fig. 7.8).
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Fig. 7.8 Components of the clamps

Those jaws present prongs that grip the tooth
cervically below its largest circumference,
while the round holes, are used for fitting the
forceps.

They also present rectangular holes, which
allow placing a bold hand instrument for
transposing the rubber sheet underneath the
wings of the clamp.
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Some clamps have wings (. Fig. 7.9a, c¢) that
allow attaching the clamp in the rubber dam
while others are wingless (Fig. 7.9b, d).

Fig. 7.9 a Winged clamp with one bow; b wingless
clamp with one bow; ¢ winged clamp with two bows; d
wingless clamps with two bows. The red arrows indicate
the wings

The clamps recommended for posterior teeth
have one bow, while those used in anterior
teeth possess two bows (. Fig. 7.9).

The clamps are flexible and can be opened
with the aid of the forceps to trespass the
largest circumference of the tooth.

When in position, the clamp is released to
grip the cervical area of the tooth (. Fig.
7.10a, b).
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Fig.7.10 a Winged clamp at rest; b flexibility is shown
when the clamp is opened by the forceps

Winged clamps are bulkier and can therefore
interfere with the matrix, the matrix holder,
or the wedges used in the restorative
procedure [5, 10, 13].

Several models of clamps are available on the
market (. Fig. 7.11a—d).

In some situations, a clamp can be modified
to individually adapt to a specific case.

This is achieved by heating the jaws of the
clamp until they become red hot and then
immediately submerging it in water.

The necessary modifications are made on the
jaws by bending them using flat pliers or,
when necessary, cutting them with mounted
stones.

The clamp is tempered by heating it again on
a flame, up to a slightly lower temperature,
and submerging it in oil (. Fig. 7.12a—g) [7].

Fig. 7.11 Clamps most commonly used in operative
dentistry. a Winged clamps for premolars; b winged
clamps for molars;
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(continued) Fig. 7.11 Clamps most commonly used in

operative dentistry. ¢ clamps for anterior teeth; d «€ Azaza il ) glaall A Lazad ) o :11-7 J<a o
wingless clamps for premolars (top row) and molars ($sld pend) els 0 dadae g @ik od Al S el

(bottom row)

(i) pead)) la Y1

Fig. 7.12 a Clamp number 212 in its original shape; b
exposure of the clamp’s jaws to the flame; ¢ immersion
into water; d modifications on the clamp are made
using two flat pliers to bend the facial jaw apically; e
the jaws are exposed again to the flame; f the clamp is
then immersed in oil for tempering; g final shape of the
clamp with the facial jaw on a more apical position to
retract the gingival tissues
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This could be advantageous for clamp no.
212 to adjust the facial jaw to a more cervical
position on the tooth crown, thus allowing
retraction of gingiva and exposure of the
gingival margins of the cavity.

Gingival retraction clamps (. Fig. 7.13a, b)
are designed to be used in teeth that are not
completely erupted and if lesions are too
close to the gingival level.

.. Fig. 7.13 a Examples of gingival retractor clamps for
posterior teeth, with jaw and prongs on a more apical
position (arrows); b retractor clamps no. 212 (upper
image), 212R (lower right), and 212L (lower left).
Clamps 212R and 212L allow the restorative procedure
to be made simultaneously in adjacent teeth

In these clamps, the jaws are directed
gingivally to allow anchorage on a more
cervical region of the tooth.

For a single cervical restoration, the regular
212 clamp is recommended, while for two
restorations on neighboring teeth, clamps
212R and 212L are used simultaneously (.
Fig. 7.13b).

For an extra gingival retraction on anterior
teeth or premolars, the gingival retraction
clamp no. 212 can be customized as
mentioned earlier (. Fig. 7.12a—g) or can be
purchased already modified by the
manufacturer (. Fig. 7.14a, b).
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Fig. 7.14 a Retraction clamp no. 212 with jaws at the
same alignment; b clamp no. 212M modified by the
manufacturer, with the facial jaw on a more cervical
position to improve gingival retraction during
restoration of class V cavities

Forceps
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The clamp holding forceps is used to securely
position the clamp on the tooth.

The most commonly used forceps are Palmer
(. Fig. 7.15a), Brewer (. Fig. 7.15b), and
Ivory (. Fig. 7.15¢), which vary according to
the angle of the shank and the presence or not
of curvature towards the active tip.

The Palmer forceps is mono-angled and can
present a knurled surface or notches in the
active end (. Fig. 7.16a, b) to fit the holes on
the clamps.
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.. Fig. 7.15 Clamp forceps. a Palmer; b Brewer; c Ivory
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.. Fig. 7.16 Detail of the tip of the Palmer forceps. a
With slots; b with a knurled surface

Other Retainers

Besides using clamps, the rubber dam can be
retained and stabilized using other types of
retainers.

Ligatures

B . ke g ca Plamer Jd s o5 sl ca :16-7 JSa)

3 g
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Dental floss is used to stabilize the rubber
dam and to retract the gingiva.

There is no need to make ligatures in every
tooth; this procedure is only needed where it
is difficult to invert the rubber dam or if
gingival retraction is desired.

A piece of dental floss is then used to
embrace the cervical area of the tooth, and,
with the aid of a bold hand instrument that
pushes the dental floss apically, the floss is
directed towards the gingival crevice.

After the margins of the perforation on the
rubber dam are effectively inverted, the floss
is tied on the facial side with a double knot
first, followed by a simple knot for
stabilization (. Fig. 7.17a—f)

Tip
Ligatures with a double knot are difficult to

perform when the operator is unassisted and
should preferably be performed with help.
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Fig. 7.17 Sequence to prepare ligatures using double
knots with dental floss. a Introduction of the dental
floss into the crevice; b, ¢ double knot (surgeon knot)
used to stabilize; d, e simple knot used to fix the
ligature; f ligatures finished
The operator and assistant have to ensure that
the knot is in the right position, retracting the
gingiva, and not sitting loose around the

cervical areas of the tooth.

It is also possible to make ligatures with a
running knot, where a running loop is made
outside the mouth and the dental floss is then
adapted around the tooth and tied (. Fig.
7.18a-1).
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Fig. 7.18 Sequence to prepare ligatures using a running
knot. a—d Preparation of the running knot outside the
mouth. e Placement of the dental floss around the tooth;
f tied knot; g, h additional simple knot used for fixation;

i ligature finished and cut closely to the knot
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Another simple knot is made over the first
knot for fixation of the ligature.

If no additional gingiva retraction is desired,
the dental floss is then cut next to the knot.

Tip
Ligatures using a running knot are more

stable and therefore preferred.

It is also possible to use this ligature when
working unassisted.

Stabilizing Cords,
Elastic Ligatures

O-rings, and
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Dental dam stabilizing cords are made of
natural latex (. Fig. 7.19a) and available in
various diameters.

They can sometimes substitute clamps or
ligatures if the rubber dam is placed on the
anterior and premolar regions.

The stabilizing cords are used on the most
distal tooth when isolating the anterior teeth
(. Fig. 7.19b) or on the most mesial tooth
when isolating posterior teeth (. Fig. 7.19¢).
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.. Fig. 7.19 a Dental dam stabilizing cord roll used to
stabilize the rubber dam (Wedjets —
Coltene/Whaledent); b isolation of anterior teeth
stabilized distally with the stabilizing cords; ¢ mesial
placement of the cord to stabilize the rubber dam
during isolation of posterior teeth
(Wedjets — o Sala cudii Joa 234l :19-7 Jal
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Alternatively, pieces of the rubber sheet can
be used to stabilize the rubber dam (. Fig.
7.20a—c).

O-ring ligatures
orthodontics to fixate the arch wire onto the

commonly used in

brackets are also suitable to stabilize the
rubber dam in the gingival area.

. Fig. 7.20 a A piece of rubber is cut from the edge of
the dam; b the piece of rubber is placed distally to the
canines when isolating anterior teeth; c isolation
finished using pieces of rubber dam for stabilization

The O-rings can be stretched and brought
onto the teeth by using either the forceps or
two opposing pieces of dental floss (. Fig.
7.21a-1) [14].

Elastic ligatures can also be used to stabilize
the rubber dam.

They are available in two shapes, for anterior
and posterior teeth, respectively, and can in
some situations replace the use of clamps
(Fig. 7.22a, b).
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.. Fig. 7.21 a Orthodontic O-ring ligatures. B the O-ring
can be placed at the tip of the Palmer forceps. C

vic O dila pung (Say cb Agay il O clila Ay f ca :21-7 <A
stretching of the O-ring with the Palmer forceps. D Y :Y.\.g Sa od Plamer Jdlag d3lall a3 cc .Plamer Jal s 353
alternatively, the O-ring can be enlaced with two
opposing pieces of dental floss. E stretched O-ring using
dental floss. F dental isolation using O-ring ligatures for cufll O clilal) dday f oty Al a0
stabilization
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.. Fig. 7.22 a Elastic ligatures (Angelus) for anterior (1)

and posterior teeth (2); b elastic ligature placed on a o3 ()5S 3 . a ) Lo g g e Bl b (2) Aala) Gl
molar. Such ligatures could be useful in cases of fissure Aol clallead Jaf g o salad) o gl Alls o Bk Ly N

sealants or alternatively for endodontic treatments
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Number of Teeth to be Isolated

e el Glul ase

For some procedures in operative dentistry, it
is enough to place the rubber dam on only
one tooth (. Fig. 7.23): when there is no
involvement of the approximal region or
when there is only one tooth on the hemiarch.

. Fig. 7.23 Placing the rubber dam in only one tooth is
sufficient when there is no involvement of the
approximal area; here during application of pit and
fissure sealant
The clamp may in some situations be placed
directly on the tooth which will receive
treatment, such as single restorations of class
I, class V, or sealing of occlusal pits and
fissures, as well for endodontic treatment or

internal bleaching.

In cases of class II preparations, a minimum
of one tooth mesially and one distally to the
tooth being treated should be isolated.

This allows anatomical visualization of the
adjacent teeth used for reference during build
up of the restoration, and allows the
placement of matrices and wedges.

Some authors suggest the isolation of the
entire hemiarch of the region that will be
treated, extending the procedure to the lateral
incisor or canine of the contralateral
hemiarch to improve access and visualization
of the operating field. However, this
procedure is generally not necessary.

>>The clamp shall not be placed directly on
the tooth of interest if the restorative
procedure involves the interproximal space.
This will interfere with positioning the
matrice and wedges.
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For restorative procedures on anterior teeth,
the isolation is preferably made from canine
to canine or from premolar to premolar
(Fig.7.24a, b).

Fig. 7.24 Rubber dam placed to restore anterior teeth
without using clamps. a The rubber dam was stabilized
using only dental floss ligatures on the canines (arrow).

b The ligatures do not hinder positioning the silicone

mold used for reconstruction of the fractured teeth

In such cases, the use of clamps can often be
avoided because the rubber dam can be
stabilized using other retainers (. Figs. 7.19b,
7.20c, and 7.21f).

Stabilizing cords, O-rings, or elastic ligatures
can be tried before deciding for the use of a
clamp.

For restoration of class V cavities, no. 212
gingival retraction clamp is used to isolate
and restore one tooth at a time (. Fig. 7.25a).
Clamps no. 212R and 212L can be used to
restore two adjacent teeth (. Fig. 7.25b).

.. Fig. 7.25 a Gingival retraction clamp number 212
applied to isolate only one tooth; b gingival retraction
clamps 212L and R used for simultaneous isolation and
exposure of the cervical margins of two adjacent teeth
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