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Prescriptive preparation for the
preclinical stage
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This preparation is specially designed to train
dental students to prepare Class Il in the pre-
clinical stage according to Black'’s principles,
knowing that clinically there are some
modifications that have taken place in order
to preserve tooth tissues, as a result of the
tremendous development in restorative
dental materials.

This pre-clinical training is an important step
for pre-clinical students and a simulation of
clinical reality in order to develop their skills
and enable them to apply it clinically, just
like the pupil in the basic education stage
where he begins to learn the letter A and B
and the rest of the alphabet and learn to write
it separately or in connect form. Then he can
write complete sentences to reach the ability
to write a topic.

In fact, this is the reality of the case in
dentistry. The handpiece and bur are the pen
that the dental student must be able to use
elaborately in order to be able to write on the
dental surfaces in accordance with the
clinical situation.

according to the Black’s Classifications,
Class Il cavities are the cavities on the
proximal surfaces of the upper and lower
anterior teeth.

Preparation of descriptive class 111
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Initially, the proximal surface must be
divided into three thirds figure 1, which are:

1. The incisal third.
2. The middle third.

3. gingival third.
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The site of the preparation should be in the
middle third. the shape of the cavity is a
triangle with its base towards the gingival
third and its apex towards the incisal edge
(Figure 2).

Figure 1: the proximal surface must be divided into
three thirds
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For ease of work, the student first draws the
outlines of preparation before starting the
preparation process.

This type of preparation can only be
performed clinically if the adjacent tooth is
lost.

In the beginning, the No. 330 bur number is
used. The outlines of the cavity are drawn
preliminary, taking into account that the
buccal and lingual outlines of the cavity must
be parallel to the buccal and lingual walls of
the prepared tooth, and they are 2 mm away
from these walls.

After the initial planning is done, the
dimensions of the prepared cavity must be
observed in terms of the deep and the angles
of the preparation, and the Penetration should
be at a limited initial axial depth (2 mm from
the external tooth surface or 0.5-0.6 mm
inside the DEJ.

After the cavity’s outlines are preformed, the
preparation walls should be flat.
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Figure 2: the shape of the cavity is a triangle with its
base towards the gingival third and its apex towards the
incisal edge
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Preparation of Class 11 pit modified
descriptive on the palate:
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it is a simulation of the clinical reality as it is
clinically impossible to penetrate the
adjacent surface in the presence of adjacent
teeth, so a lingual entrance to the cavity must
be found.

Initial Tooth Preparation
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Bur size selection depends on the anticipated
size of the lesion.

Bur options may include a No. 2 (or smaller)
round bur or No. 330 bur.

The bur is positioned so that the entry cut
penetrates into the caries lesion, which is
usually apical to (and slightly into) the
contact area.

Ideally, the bur is positioned so that its long
axis is perpendicular to the lingual surface of
the tooth, but directed at a mesial angle as
close to the adjacent tooth as possible.

(The bur position may be described as
perpendicular to the distolingual line angle of
the tooth.) This position conserves the

marginal ridge enamel (Fig. 26.7).

Penetration through enamel positions the bur

so that additional cutting isolates the
proximal enamel affected by caries and

removes some or all of the infected dentin.
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Figure 26.7 Entry for class 111 tooth preparation on
maxillary canine. (A) Bur position is perpendicular to
the enamel surface at the point of entry. (B) Initial
penetration through enamel is directed towards
cavitated, caries lesion. (C) Initial entry should isolate
the proximal enamel while preserving as much of the
marginal ridge as possible. (D) Initial cutting reveals
the dentinoenamel junction (DEJ) (arrow).
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Axial wall
dentinal depths
before preparing
cove and groove:
crown, 0.5-0.6 mm
root, 0.75-0.8 mm

Arrows depict
depth direction

Online Figure 26.8 Mesiodistal vertical section showing
location, depth direction (arrows) and direction depth
of the retention form in class Il tooth preparations of
different gingival depths. i, Incisal cove; g1, gingival
groove, enamel margin; g2, gingival groove, root
surface margin. Distance from outer aspect of g2 groove
to margin is approximately 0.3 mm; bur head diameter
is 0.5 mm; direction depth of groove is half this
diameter (or approximately 0.3 mm [0.25 mm]).
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This 0.75-mm axial depth on the root surface
allows a 0.25-mm distance (the diameter of
the No. 7% bur is 0.5 mm) between the
retention groove (which is placed later) and
the gingival cavosurface margin.

Infected dentin that is deeper than this limited
initial axial depth is removed later during
final tooth preparation.

For a small lesion, the facial margin is
extended 0.2- 0.3 mm into the facial
embrasure (if necessary), with a curved
outline from the incisal to the gingival
margin (resulting in a less visible margin).

The lingual outline blends with the incisal
and gingival margins in a smooth curve,
creating a preparation with little or no lingual
wall.

The cavosurface angle should be 90 degrees
at all margins.

The facial, incisal and gingival walls should
meet the axial wall at approximately right
angles (although the lingual wall meets the
axial wall at an obtuse angle or may be
continuous with the axial wall) (Fig. 26.9).

A

Online Figure 26.9 Class 111 tooth preparation on
maxillary canine. (A) Round bur shaping the incisal
area. The incisal angle remains. (B) Initial shape of the
preparation accomplished with a round bur.

If a large round bur is used, the internal

angles are more rounded.

The axial wall should be uniformly deep into
dentin and follow the faciolingual contour of
the external tooth surface (Fig. 26.10).
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Online Figure 26.10 Transverse section of mandibular Jaad o pada g Alhan Al Gadil) i o aduia 110-26 JSY
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It is important to conserve as much of the
distoincisal tooth structure as possible to
reduce the risk for subsequent fracture.

When possible, it is best to leave the incisal
margin in contact with the adjacent tooth.

When preparing a gingival wall that is near
the level of the rubber dam or apical to it, it
Is beneficial to place a wedge in the gingival
embrasure earlier to depress and protect soft

tissue and the rubber dam.

As the bur is preparing the gingival wall, it

may lightly shave the wedge.

A triangular wedge, rather than a round
wedge, is used for a deep gingival margin.

The initial tooth preparation is completed by
using a No. % round bur to accentuate the
axial line angles (Online Fig. 26.12A and B),
particularly the axiogingival angle.

Online Figure 26.12 Refining proximal portion. (A-C)
A small, round bur is used to shape the preparation
walls, define line angles and initiate removal of any

undermined enamel along the gingival and facial
margins. (D) Tooth preparation completed, except for
the final finishing of the enamel margins and placing
the retention form.

This facilitates the subsequent placement of
retention grooves and leaves the internal line
angles slightly rounded.

Rounded internal preparation angles permit
more complete condensation of the amalgam.
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The No. % round bur may also be used to
smooth any roughened, undermined enamel
produced at the gingival and facial
cavosurface margins (Online Fig. 26.12C).

The incisal margin of the minimally extended
preparation is often not accessible to the
larger round bur without marring the adjacent
tooth (Online Fig. 26.12D).

At this point, the initial tooth preparation is
completed.

Final Tooth Preparation
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Final tooth preparation involves removing
any remaining infected dentin; protecting the
pulp; developing secondary resistance and
retention forms; finishing external walls; and
cleaning, inspecting and desensitizing or
bonding.

Any remaining infected carious dentin on the
axial wall is removed by using a slowly
revolving round bur (No. 2 or No. 4),
appropriate spoon excavators, or both.

resistance form against post-restorative
fracture is provided by

(i) cavosurface and margins of 90 degrees,
(ii) enamel walls supported by sound dentin,

(i) sufficient bulk of the restorative material
(minimal 1-mm thickness) and

(iv) no sharp preparation internal angles.

The box-like preparation form provides
primary retention form.

Secondary retention form is provided by a
gingival groove, an incisal cove and
sometimes a lingual dovetail.

The gingival retention groove is prepared by
placing a No. % round bur (rotating at low
speed) in the axio-faciogingival point angle.
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Tip

When starting the final preparation of the
cavity, the fissure bur No. 330 or 245 is
inserted so that it lean on the axial wall of the
cavity and its head touches the buccal wall of
the preparation and a pendular movement is
made in the gingival incisal direction at a
frequency of approximately three to four
times, which provide that the incisal wall of
the preparation parallels to external incisal
wall of the tooth. In some cases, the incisal
wall may be parallel to the gingival wall of
the cavity or converging at an angle of 5-10 °
toward the lingual surface.

the gingival wall should be parallel to the
horizon line or converging at an angle of 5-
10 degrees towards the lingual surface.

4w Adaale

o8 AL i) JAY 45 jiall Sl jpmailly cad) Ne
5ol gl Jaadl e ans Cusy 245 4 YT
T 53 A n o)) w55l (5 ulaal s el 5 Guay
Loa Ly e g (I DB il 5 o 5l abalal) olasiYly
8 anal Cpuall adaldl) aall | jlise 5 jaall Ladald 1 jlaa (he %
G Jaall g3 se sS4 oSa SV any B
el olasly cla 5a V=0 A Ay 5 o lise o 5aal)
- Sl

S laal o5 se 0sS sl Jaall dually
‘;_aL.AS\ C_Lu.d\ al;ﬁl_.\ C’_ﬂ;)d Ye—0 3&}\).1 k_l)\im

Figure : the fissure bur is moved in pendular movement
in order to form the outline of the cavity.
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The rotating bur is moved lingually along the
axiogingival line angle, with the angle of
cutting generally bisecting the angle between
the gingival and axial walls.

Ideally, the direction of the gingival groove
is slightly more gingival than axial (and the
direction of an incisal [i.e. occlusal] groove
would be slightly more incisal [i.e. occlusal]
than axial) (Fig. 26.13).

Figure 26.13 Preparing the gingival retention form. (A)
Position of No. % round bur in axio-facio-gingival point
angle. (B) Advancing the bur lingually to prepare the
groove along the axiogingival line angle.

It is positioned in the dentin to maintain 0.2
mm of dentin between the groove and the
DEJ.

if less retention form is needed, two gingival
coves may be used, as opposed to a

continuous groove.

One each may be placed in the axio-gingivo-
facial and axio-gingivo-lingual point angles.
The diameter of the J% round bur is 0.5 mm,

and the depth of the groove should be half
this diameter (0.25 mm).
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When preparing a retention groove on the
root surface (gingival wall in cementum or
dentin), the angle of cutting is more gingival,
resulting in the distance from the gingival
cavosurface margin to the groove being
approximately 0.3 mm (Online Fig. 26.8).

Careful technique is necessary in preparing
the gingival retention groove.

If the dentin that supports gingival enamel is
removed, enamel is subject to fracture.

if the groove is placed only in the axial wall,
no effective retention form is developed, and
a risk of pulpal involvement is possible.

An incisal retention cove is prepared at the
axio-facio-incisal point angle with a No. %
round bur in dentin, being careful not to
undermine enamel.

It is directed similarly into the incisal point
angle and prepared to half the diameter of the
bur (Online Fig. 26.14).

Online Figure 26.14 Preparing the incisal retention
cove. (A) Position of No. % round bur in the axioincisal
point angle. (B) Completed incisal cove.

Undermining the incisal enamel should be
avoided.

For the maxillary canine, the palm-and-
thumb grasp may be used to direct the bur
incisally (Online Fig. 26.15).
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Online Figure 26.15 Use of the palm-and-thumb grasp
to place the incisal retention cove. (A) Hand position
showing thumb rest. (B) Hand-piece position for
preparing the incisal retention.

This completes the typical class Il tooth
preparation (Online Fig. 26.16).
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Online Figure 26.16 Completed class 111 tooth
preparation.

A lingual dovetail is not required in small or

moderately sized class 11 restorations.

It may be used in large preparations,
especially preparations with  excessive
incisal extension in which additional
retention form is needed.

The dovetail may not be necessary (even in
large preparations), however, if an incisal
secondary  retention form can  be
accomplished (Online Fig. 26.17).

ol B il juman :16-26 <A

G Caiall clage 5 8 L slae Sl aleall (3 0S5 Y
w\,}ﬂ\ MJ&AJBW
< ppzaatl) Laga¥ 5 €l < pmail) 8 aadiey of oSay

i) T bl Al 20 adalal) ol <l

danailly in) Tysem pleall (i3 Y S ¢Ja &) e
cufill ey Sadl e S Jla b (5uwS) @ juasill
bl (gl

A e 305 .ol



aza il Y 31 gaa

Figure 26.17 Extensive class 111 tooth preparation. (A)
Initial tooth preparation with No. 2 round bur. (B)
Defining line angles and removing undermined enamel
with No. % round bur. (C) Placing the retention groove
using No. % round bur. Note the completed incisal cove.

If a lingual dovetail is needed, it is prepared
only after initial preparation of the proximal
portion has been completed. Otherwise, the
tooth structure needed for the isthmus
between the proximal portion and the
dovetail may be removed when the proximal
outline form is prepared.

The lingual dovetail should be conservative,
generally not extending beyond the
mesiodistal midpoint of the lingual surface;
this varies according to the extent of the
proximal caries.

The axial depth of the dovetail should
approximate 1 mm, and the axial wall should
be parallel to the lingual surface of the tooth.

This wall may or may not be in dentin.

The No. 245 bur is positioned in the proximal
portion at the correct depth and angulation
and moved in a mesial direction (Fig. 26.18A
and B).
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Figure 26.18 Lingual dovetail providing additional
retention for extensive restoration. (A) Bur position at
correct depth and angulation to begin cutting. (B)
Initial cut in beginning dovetail. (C) Bur moved to most
mesial extent of dovetail. (D) If possible, cutting should
not extend beyond the midlingual position. (E) Bur
cutting gingival extension of the dovetail. (F) Incisal
and gingival extensions of the dovetail. (G) Completing
the isthmus. The proximal and lingual portions are
connected by the incisal and gingival walls in smooth
curves. (H) Completed lingual dovetail.

The correct angulation places the long axis of

the bur perpendicular to the lingual surface.

The bur is moved to the point that
corresponds to the most mesial extent of the
dovetail (Fig. 26.18C and D).

The bur is then moved incisally and
gingivally to create sufficient incisogingival
dimension to the dovetail (approximately 2.5
mm) (Fig. 26.18E and F).

The incisal and gingival walls of the isthmus
are prepared in smooth curves connecting the
dovetail to the proximal outline form (Fig.
26.18G and H).
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The gingival margin trimmer can be used to
bevel (or round) the axiopulpal line angle
(i.e. the junction of the proximal and dovetail
preparation).

This increases the strength of the restoration
at the junction of the proximal and lingual
portions by providing bulk and reducing
stress concentration.

The lingual convergence of the dovetail’ s
external walls (prepared with the No. 245
bur) usually provides a sufficient retention
form.

Retention coves, one in the incisal corner and
one in the gingival corner (Online Fig.
26.19), may be placed in the dovetail to
enhance retention if the axial wall of the
dovetail is in dentin.

Figure 26.19 Ensuring retention in lingual dovetail
(often optional). (A) Position of No. 33% bur for cutting
the retention cove. (B) Preparation of the cove should
not remove the dentinal support of the lingual enamel

(arrow).

The coves are prepared with the No. J round
bur in dentin that does not immediately
support the lingual enamel.

This preparation may require deepening of
the axial wall.
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Unsupported enamel is removed, the walls or (g ocal sall §f o) ol axi cdasenall e slusall )58
margins are s_moothed ar!d t_he cavosurface kil 3pm s Jla b A ) Fualand) 30
angles are refined, where indicated. "

The 8-3-22 hoe is recommended for finishing ol U siadl il pall el 48 o) plasily sl
minimally extended margins (Fig. 26.20). (2026 Jsal)

No. 2 round
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i:i_gl_u:e 26.20 Class 111 tooth preparaiion on the Jdsadl (A) Adis L_L\g ‘;,_ A s ,;\_ );A,_, .20-26 Jsa
mandibular incisor. (A) Entering the tooth from the ) 1dnd o ) Tl s N ]
lingual approach. (B) Finishing the facial, incisal and Bl Al il nd eled (B) Al ikl il JS3) e
gingival enamel margins with an 8-3-22 triple angle hoe. 3oad of LAY .22-3-8 U550 A dd ey 4 Al Al
Note how the reverse bevel blade is used on the gingival
G = e . . > ‘ Lh‘“ A ! h! 4
enamel. (C) Placing incisal and gingival retention forms e g &3 (C) s ol o Rl S
with No. % round bur. (D) Dotted line indicates the Al 3gom Y adtall Jadl) 50dy (D) ¥4 Ay S A 4yl g dabal
outline of the additional extension that is sometimes D93 Gl ISl Jgua sl Wal g s 158 o) i)
necessary for access in placing the incisal retention i ) i
cove. (E) Position of a bi-bevelled hatchet to place the (F) el ) 958 Guudedl ) A i s (E) »pndeldd
incisal retention cove. (F) The axial wall forms a convex el Juaaill (G) ol pe Linaa Tadas (5 sl JJaad) ISy

surface over the pulp. (G) Completed tooth

preparation. Note the gingival retention groove. A Cull) g B )
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If the gingival margin is in enamel, a slight
bevel (approximately 20 degrees) is
necessary to ensure full-length enamel rods
forming the cavosurface margin.

All the walls of the preparation should meet
the external tooth surface to form a right
angle (i.e. butt joint) (Fig. 26.21; see also Fig.
26.16).
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Figure 26.21 Completed distolingual class 111 tooth
preparation.

The completed tooth preparation should be
cleaned of any residual debris and inspected.

Careful assessment should be made to see
that all of the caries has been removed, that
the depth and retention are appropriate.

Tip

The use of Dovetail was necessary in the past
before the development of dentin bonding
systems. It has been used with chemical
curing composite resin and modified

amalgam class 11 restorations.
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