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Temporary filling material in inlay/onlay restoration
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Not manmade, not humanly inspired, but divinely designed ...

‘r.‘

... and faithfully emulated.
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3.Tooth axis

6.Level of the interdental contact
7.Relative tooth dimensions
8.Basic features of tooth form
9.Tooth characterization
10.Surface Texture, gloss&luster
11.Color

12.Incisal edge configuration
14.Smile alignment

Tooth

1.Gingival health

2.Interdental closure

4.Zenith of the gingival seam
5.Balance of the gingival levels
13.Lower lip line

Soft Tissue
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STEP-BY-STEP INSTRUCTIONS FOR TOOTH DRAWING

Step Instruments and methods

Notes

Material preparation « White sketching paper
« #2 pencll with eraser
+ T-Metric ruler
- Smudge tool (or finger)

1, Frame and quadrants Create a four-paned grid on your paper that is sized
according to the recommended dimensions; bisect the
length and width to create four identical quadrants.

2. Outline Begin sketching the outiine of the tooth quadrant by quad

rant. Try not to think about drawing a tooth as you sketch;
FRAME OUTLINE ELEMENTS rather focus solely on reproducing (copying) each line or
shape, including the negative space with the frame, as you
see it in the original (right-brain mode).

2+ Rendering (optional  After you have drawn the outiine of the tooth, you can
step) render the shape, which means to very lightly shade the
entire tooth with an even shade of gray. The significance
ofthis step will become apparent when you add highlights
to your sketch. If the background is slightly darker than
pure white, it wil facilitate creating highlighted areas with

an eraser.
3. Elements: Outlining Once the general outline has been rendered, begin
shaded areas 10 section off areas of shading within the tooth

Use a very light pencil mark

4. Shading There are several ways to shade your drawing to create
areas of light and shadow. To understand how the shad-
ows are created on the tooth you are drawing, remem-
ber that convex areas of the tooth will usually appear
white or lighter, as they are receiving direct light from the
light source. Conversely, concave areas will tend to be
shadowed, as the convex regions block the light from
fully illuminating these spots on the surface of the tooth.
+ The simplest way to create shadow—and therefore

depth—is through cross-hatching.

+ Begin to shade the areas of the tooth that you created
in the previous step.

- Start with the lightest areas first. Then add consecu-
tive sets of parallel lines (see Notes) to the regions that
appear darker.

+In areas with no shadowing, leave the background
untouched

+ Blend the shaded areas to create 3 uniform appearance
using a blending (smudging) tool or your finger.

+Go back and redefine the darkest areas of the tooth,
including ridges and grooves that are most prominent

5. Highlighting The final step is to highlight the lightest areas of the
tooth—areas where light ffom the source is really bounc-
ing off the surface (ight reflections). This is where that
initial background shading (rendering, step 2+) is helpful
Use an eraser to remove the background shade in areas
that appear most “white” on the tooth, This highlighting
technique goes a long way in lending a 3D appearance
to your drawing,

2450 6. Details Look carefully at the original picture; add and refine all
the details that you have missed. Sign and date your
PESTALY work—you are an artist
7. Scan/print or photocopy  Make a good-quality black-and-white copy of each drawing
sach drawi high-contrast n i
ESTHETIC INTEGRATION AND SMILE BALANCE 135 each drawing (high-contrast mode) to improve rendering.

Exact dimensions of the frame are
indicated for each drawing.

The printed image allows you
upside-down drawing, which stim
ulates right-brain mode:

This will make your job much easier
when you put the final touches on
your masterplece.

You won't actually be shading these
areas at this step, which will come
next. For now, just create the bound
arles for the areas to be shaded

In cross-hatching, one creates a
series of parallel lines in the area
1o be shaded. One set of parallel
lines creates the lightest shade
beyond white. Also, the farther
apart the lines, the lighter the shad-
ing appears. Adding a second,
third, fourth, etc, set of parallel lines
(in different directions relative 1o
one another) creates the illusion of
darker shading. Similarly, the closer
together the lines are placed, the
darker the region will become.

5 SThl

I : AFEEARKEIEEA Five fundamental perceptual skills ~ #E28 - 8RB ~ 70X - BB

TABLE 3-1 Ultraconservative approaches to white enamel defects and their indications

Clinical situation Microabrasion®® Bleaching® Megabrasion'®®  Resin infiltration®
Demineralization, early caries lesions Yes' Yes" No Yes
Mild fluorosis, white and brown Yes* Yes No Yes*
Mild fluorosis, white Yes® Yes No Yes*
Developmental defects, white and No Yest Yes Yest

brown spots, and surface defects

Developmental defects, white and No Yest Yes
brown spots

Developmental defects, white spots No Yes** Yes

Yest

Indicated only prior to remineralization
Indicated only to improve shade after microabrasion/remineralization.
ing does not provide a satisfactory result

"Indicated only when preliminary bleac
“Does not remaove while spots but may lighten the background enough ta be acceptable
Preliminary bleaching to eliminate yellow-brown discolarations priar to megabrasion ([deep lesions),

Hin combination with megabrasion (deep lesions)

1 : Ultraconservative approaches to white enamel defect
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Book Review of Biomimetic Restorative Dentistry By Pascal Magne & Urs Belser

TABLE 4-3 Essential steps for successful IDS and their purpose

Step

Purpose

1. GIC barrier onto root canals (for ETT only)

Prevents formation of contaminants due to dissolution of
endodontic sealer by solvents in dentin adhesive primer

the dentin surface and increases surface area (rougt
1d); for total adhesives only. Use carbide bur for

di
elf-etch adhesives

3. Apply filled dentin adhesive

Seals all exposed dentin with a consistent layer of adhesive resin
(no air-thinning). A flowable liner should be applied on unfilled
adhesives or when polyether impression materials are used.

4. Apply composite resin base (if needed)

mproves preparat 4 fills undercuts, and reinforces

remaining cusps, possibly sating subgingival margins
5. Apply alycerin and polymerize ("air blocking”) Minimizes the thickness of the oxygen-inhibited layer
6. Refinish enamel margins Eliminates exce adhesive resin and removes enamel undercuts
illating I[ or interdental margins
7. Pumice tooth preparation (not needed with optical Eliminates debris and residues of oxygen inhibition and prevents

Irl![)lt-‘t-)UI 1S)

interaction with PVS impression materials

Facilitates fabrication of the restoration, preferably polyvinyl
siloxane (polyethers sho
applied)

w adherences to IDS unless bio-base Is

9. Isclate preparation before provisionalization

Avoids adherence and locking of the provisional restoration

10. Air-abrade re luting restoration

e for optimal resin-t

Bt : 32N Immediate dentin sealing(IDS) B+ EEZEZ 55

HEABEDAFR B ZN AR ME
2 > Inlay/Onlay/Overlay Y% 2 il Bl VG &) &
o NMEREW L WY - thE AR B R

W > BENIFE M o Z4EE SR
B Z >t A] LLs% 3@ IDS(Immediate Dentin

Sealing) 2% o R (50 & (RFEI R AP K
(Bio-base) » B EHY - {E 2V BR (75 RIE L) -
E# 3= 4 20 {8 DL | 9 B B 22 {5 IDS( 35
& /\ ) A 5 bonding 7F freshly dentin ~
prepolymerization thickness and stable hybrid
layer ~ select wet bonding ~ delay loading of
the dentin bond ~ decreased bacteria leakage ~
decrease postoperative sensitivity ~ improved
tooth preparation& restoration adaption ~
reinforcement of remaining tooth structure »
tissue conservation ~ strengthening effect on
ceramic crown, onlays, and veneers -~ facilitated
try-in procedure ~ optimal protection of direct

pulp capping ~ sealing of endodontically

treated teeth (ETT) ~ contingency to the
DME technique ~ 2-stage placement of direct
composite resin restoration ~ protection of root
surfaces and biocorroded dentin ° £ #5 {E & 1Y
8B 1] LA b B B0 — LI PRRE IR ST 3 Y
B E SR o

FREUIR S 2 15 - 3B @ T T AT O 1 1
”%5@%@&?&5‘5’7@% o il HEETEE M L

AERET ~ AEHERC G - RERERREH TR T
1?5#?535%5%‘1& o MRE IR FRIRH) S i tha] Lo
] F§ CAD/CAM 75 = Z # {E ”Endocrowns”
KRB EE - T BT ERE - R
A] 3 g8 2 B L B o Internal ferrule concept
= E EEAE & I B £ HPP(High
Polymerization) #1 } » B Y5 1 B i il 24 1 1%
o EGERIRRE TIEZ) LS - 18R
Ril ~ & ERCEHIBMRE - S5 BIER
B A TR R B - Ied BB 5 JEE R PR AR 2 AL JR
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TABLE 4-4 The 20+ reasons for applying IDS

Reason

Explanation

1. Bonding to freshly cut dentin

Dentin contamination reduces the bond strength.

2. Proper polymerization and stabilization of the
hybrid layer

The dentin adhesive needs to be thicker than the oxygen-inhibited layer.
A thick adhesive will prevent seating of the restoration unless applied
before impression-making.

3. Selective wet dentin bonding

Enamel requires dry bending, and dentin bonding is a wet process. IDS
focuses on wet dentin bonding immediately after tooth preparation (stage 1).
Enamel is bonded separately during restoration delivery (stage II).

4_Delayed loading of the dentin bond

Postponed restoration delivery allows for the maturation of the IDS dentin
bond (15%~25% increase due to resin postpolymerization).

5. Decreased bacterial leakage

Provisional restorations always leak. IDS prevents bacteria from entering
the dentinal tubules during provisionalization,

6. Decreased sensitivity during provisional stage

IDS acts as a dentin desensitizer. No other desensitizer [s needed.

7. Decreased postoperative sensitivity

IDS prevents gap formation and the related hydroedynamic fluid move-
ments causing pain.

8. Improved tooth preparation

IDS (and the bio-base) fills undercuts, produces a smoother surface,
and Improves geometry.

9. Reinforcement of remaining tooth structure

IDS and the composite resin additions (bio-base) support
undermined/unsupported cusps that could have fractured during
the provisional stage.

10. Substitution of retention/resistance form

IDS converts any type of preparation to a bondable substrate, which
removes the need for specific geometry and stabilization (unless required
for proper positioning).

11, Strengthening effect on crowns/onlays/veneers

The brittieness of ceramics is compensated by the underlying bond even
in thin restorations like porcelain veneers,

12. Facliitated try-in procedures and occlusal
adjustments

The desensitizing effect of IDS precludes the need for anesthesia,
preserving lip dynamics and natural proprioception.

13. Compatibility of adhesives and luting cements

Simplified adhesives have acidic components that interact with self-curing
cements. IDS and bio-base eliminate those interactions,

14. Use of light-activated products always possible

IDS is a barrier preventing the toxic leaching of unpolymerized monomers
into dentin (in the case of a thick opaque restoration).

15. Spot bonding temporaries

Areas of IDS can be used for adherence of resin-based temporaries
(by leaving small surfaces unisolated) in cases of totally nonretentive
preparations.

16. Omission of provisional cements

No bacterial leakage or sensitivity ig.expected, and temporarles can be
locked without cement (shrink-fit technique), especially for veneer cases.

17. Optimal protection of direct pulp capping

Preceded by direct pulp capping with CaOH or MTA (plus a GIC barrier),
IDS is a perfect seal from bacterial leakage.

18. Sealing of ETT/IPDS

Preceded by isolation of the canals with a GIC barrier, IDS is a perfect
seal from bacterial recolonization of the canals. IDS, however, should
be preferably performed before endodontic treatment (IPDS) because
endedontic irrigants and sealers contaminate the dentin and decrease
the resin-dentin bonding potential,

19, DME complements IDS

DS (or IPDS) always precedes DME; they complement each other.

20. Two-stage placement of direct restorations

IDS can be applied to muitiple teeth (desensitization effect) when time
constraints do not allow final restoration during the same session, limiting
the need for anesthesia at the next appointment.

21, Protection of root surfaces and biocorroded
dentin

The resin-coated surface is more resistant to demineralization, plaque
adherence, and growth. Addition of a flowable liner to the IDS layer
further improves the durability of the protective coating,

B\ : —+EZ# Immediate dentin sealing(IDS) BJ32H
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Book Review of Biomimetic Restorative Dentistry By Pascal Magne & Urs Belser

TABLE 4-6 Workflow and data acquisition for Biocopy mode

No-prep (Fig 4-29) Prep (Figs 4-27 and 4-28)

1. Impression/scan preoperative teeth =» Dataset 1 1. Impression/scan preoperative teeth

2. Digital or analog wax-up =* Silicon indexes 2. Digital or analog wax-up =2 Silicon indexes

3. Intraoral mock-up =» Two ways: 3. Intraoral mock-up = Two ways:

Mock-up accepted =»
(no changes)
Scan wax-up = Dataset 2

Mock-up accepted
(no changes) =
Scan wax-up = Dataset 2

Mock-up edited =
Scan mock-up = Dataset 2

Mock-up edited =»
Scan mock-up = Dataset 2

4. Design/mill restorations ("Biocopy”) = Subtract
dataset 1 from dataset 2 sca

4. Mock-up—driven tooth micropreparations =» Impressian/
reparations = Dataset 1

- 5. Design/mill restorations (“Biocopy”) = Subtract dataset 1
from dataset 2

BN : 2R EAREERESHIGETENEBRARIERT

1Y CERIRERRRA T 6 - EEE R
18I » T2 R A% I B A RE BE 5 oF 15 T 2 1
1% o T RO AR R BT R B AR - ]
LI aBAA LR (G5 B L) - ARER A
REFH AR BF B - 2 2 B PRI S BRI AR -
W BRE I b T TR e %) B 2 AL b A
B SEFIE AR EE -

M - B FE=EEEHI5 (Veneer
BER)

KREEEHFIFORENEEREY »

R TURR (G R ) o (RIE B A D) Y &
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EIREE » LI 75 X 2SR A6 E R
2 BT ERTEEEME > 558
B 35 B T G R RE B8 - 85—
FHIRE B AR AR EEE - & RAET
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BOX 6-1 Classification of indications for BPRs

TYPE |
Teeth resistant to bleaching
Type 1A Tetracycline discoloration of degrees Ill and IV
Type B Lack of response to external or internal bleaching
Major morphologic modifications

Type IIA Conoid teeth
Type IIB Interdental triangles and diastemata to be closed
Type IIC Augmentation of incisal length and prominence

TYPE Il

Extensive restorations in adults

Type llIA Extended coronal fractures
Type IIIB Extended loss of enamel by biocorrosion and wear
Type lIC Generalized congenital and acquired malformations

TYPE IV

Full-coverage crowns

Type IVA Dentin-bonded crowns (indications similar to type Ill)
Type IVB Replacement of existing full-coverage crowns

TYPE V

Endocrowns
. Restoration of severely broken-down endodontically
o YP treated teeth

B+ : BPR(Bonded Porcelain Restorations) B3 48 B2 43 & fie

FRONTAL/HORIZONTAL INSERTION PATH

Checklist for anterior BPR preparation

Chamfer size (0.3-0.4 mm)

Interdental extension for miniwings

Axial reduction (0.6 mm) - CHECK WITH INDEX
Incisal reduction (1-1.5 mm) - CHECK WITH INDEX
Absence of sharp internal line angles

Absence of retentive concavities (interdental)
Margin definition (palatal butt margin)

O0000000Q

Incisal edge “seat”

B+— : 515 BPR IR E B E (checklist) B25E fEIE
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Book Review of Biomimetic Restorative Dentistry By Pascal Magne & Urs Belser

TABLE 6-3 Detailed instructions for adhesive delivery after try-in

Step

Instruments and methods

Notes

1. Composite resin
preheating

2. Isolation/final adjustments

3. Restoration
conditioning - Part |

4. Tooth conditioning —
Part |

5. Restoration

conditioning — Part |l

6. Tooth conditioning —
Part Il

Turn on Calset (AdDent), select the red
flashing light (68°C/155°F), and use micro-
hybrid composite resin (eg, Herculite XRV
Enamel shade or ENA HRi Dentin shade,
Micerium) preheated for 5 to 15 minutes.

Place rubber dam with clamp #212 on the
treated tooth and test seating of the first
restoration to deliver. In case of incomplete
seating, place articulating paper proxi-
mally and insert the restoration. Hold the
restoration and slightly pull the paper to
mark the contact. Adjust the contact with
a flexible disk or fine diamond bBur at low
speed, Insertion must be 100% passive
(no friction or rebound). Repolish contacts
with silicon/diamond points.

Wear gloves, masks, and glasses. Clean
fitting surface with alcohol.

If feldspathic porcelain veneer: Eich the
intaglio for 90 seconds with 9.6%—10% HF
acid and rinse copiously.

If lithium disilicate (e. max): Etch only 20
seconds with 5% HF acid (IPS Ceramic
Etching Gel, Ivoclar) and rinse copiously.
Optional (if large amounts of white debris).
Preclean the fitting surface with 37% phos-
phoric acid (eg, Ultra-Etch) by rubbing with a
microbrush for 30 seconds.

Rinse and dip in an ultrasonic bath with
distilled water or 90% ethanol for 2 to 4
minutes. Thoroughly dry, apply silane (eg.
Silane, Ultradent) for 20 to 40 seconds,
air-dry, and heat-dry in the oven for 1
minute or with a hair dryer for 2 minutes at
100°C/212°F.

Use matrices/wedges to protect neighbor-
ing teeth,

Airborne-particle abrade (eg, Microetcher,
Danville, with CoJet or 30-um ALQ,) until
the preparation surface is completely

dull. Apply phosphoric acid to the entire
surface and 1 mm beyond the margins for
30 seconds, rinse (20 seconds), and thor-
oughly dry.

OptiBond FL Bottle 2 — (Black cap) Apply
adhesive resin (eg, OptiBond FL Adhesive
only, no Primer) at the intaglio surface of
the veneer, air-thin, and store under a light
shield (eg, Vivapad).

Apply adhesive resin to the prepara-
tion surface (eg, OptiBond FL Adhesive
only, no Primer unless dentin exposures
are detected) and air-thin, but DO NOT
polymerize!

Select shade based on dentin
porcelain used by ceramist.
Caution: Some composite resin
brands may start setting after
more than 15 minutes in Calset.

Strong contacts will result in slight
rebounding of the restoration
when releasing pressure. Further
adjustment is necessary.

Porcelain surfaces contaminated
with try-in products must be care-
fully cleansed with resin solvents
(acetone, ethanol, methanol, or
methylene chloride) before start-
ing adhesive conditioning. Do not
air-abrade thin veneers with alumi-
num oxide! Rinsed HF etchant
should be neutralized before
flushing. An alternate method

to heat-drying is to let dry an
additional 5 minutes in the Calset
unit or in air. A shiny surface after
silane application reveals silane
excess = heat-dry, then remove
excess in an ultrasonic bath
(alcohol) or by rinsing with boiling
water, and heat-dry again.

Dentin exposure should have
been treated before impression
with the IDS technique. In case
of missed dentin exposures, a
dentin primer should be used.

CoJet and silane should be used
on old existing composite resin
restorations.

Adhesive resins are sensitive to
light, so shielding is necessary
until insertion to prevent prema-
ture polymerization.

This should always be the last
step before insertion of the
restoration.

rhaE R ISRt =8 B 2022 =
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TABLE 6-3 (cont) Detailed instructions for adhesive delivery after try-in

Step

Instruments and methods

Notes

7. Insertion

8. Excess removal and
light polymerization

9. Air-blocking

10. Removal of excesses
and resin flashes

1. Repeat for next
restoration

12. Occlusal adjustments

Insert preheated composite in the resto-
ration, spread, and slowly insert onto the
tooth. Use finger pressure to seat onto
the tooth. Remove gross excesses with

a DD1instrument (Hu-Friedy). Remove the
wedges/matrix (hold the restoration during
this step). Push the restoration further down
until complete insertion.

Push veneer further down. Use the DD1in
the embrasures to remove all excesses,
Do not floss as this could induce fracture.
Polymerize from all sides (total 60 to 90
seconds per surface, depending on veneer
thickness) but never for more than
20-second increments, then move to the
next surface.

Place glycerin gel (eg, K-Y Jelly) over the
margins and polymerize (10 seconds per
surface). Rinse and dry.

Hand instruments only! Check the
margins with a scaler, DD7-DD10 instru-
ments (Hu-Friedy), and #12 scalpel blade.
Remove clamp If necessary.

Move clamp #212 onto the next tooth to

be treated and repeat steps 3 to 10 for the
next restoration. The insertion sequence
should always be rehearsed on a solid
model before starting delivery of a group
of restorations. Overlapping teeth may
dictate a specific insertion sequence to
avoid loss of interdental contacts.

Remove rubber dam and adjust high
contacts In maximal intercuspation with fine
diamond burs followed by silicon/diamond
polishing points. Adjust dynamic guidance
and repolish if necessary.

Before polymerization, pushing
the restoration and removing
excesses is repeated until no
further excesses are extruding
from margins.

Avoid using burs on ceramic
margins unless a major compos-
ite resin excess needs to be
removed.

Incomplete seating of the next
restoration is usually caused

by excess resin flashes at the
interdental contacts or contami-
nation of the preparation surface
during delivery of the previous
restoration.

Air/water spray will prevent
damaging the ceramic when
adjusting/polishing. Advise the
patient that interdental open-
ings are created by rubber dam
placement and will close after the
gingiva recovers its position after
a few hours.

B+ sE=E A RRHA
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Book Review of Biomimetic Restorative Dentistry By Pascal Magne & Urs Belser

TABLE 7-1 Step-by-step procedures for fracture repair with and without fragments

With fragment Without fragment

1. Isolate the dental segment under rubber dam and protect the patient’s airways from sand inhalation.

2. In the presence of exposed dentin, seal the exposed dentin according to the IDS protocol: Use a diamond bur o
freshly cut the dentin, followed by etching, priming, placement of adhesive resin, polymerization, and air-blocking.

3. Clean and roughen the fractured surface and enamel with a diamond bur at low speed (in case of ceramic,
remove the glaze layer surrounding the fracture). No composite resin remnants must be found.

4. Load silicoating sand into the intraoral sandblaster.
5. Check the efficiency on a metal strip (metal must turn to a uniform dark color).

6. Air-abrade the fractured tooth/restoration surface with CoJet for about 5 to 10 seconds
(depending on the surface area); neighboring teeth should be protected with a metal matrix.

7. Test the fragment fit and seating o the tooth. If the IDS 7Eﬁlhmmm with phos-

layer Is Interfering. slightly adjust the fitting surfaces. phoric acid for 30 seconds, rinse, and thoroughly air-dry.
8. Clean and roughen the fitting surface of the fragment 8. Apply silane to the restoration surface for 20-40
with a diamond bur at low speed. No compasite resin seconds, thoroughly air-dry, and eventually heat-dry with
remnants must be found, Condition the fragment fitting a hair dryer at low power or light-palymerization unit.
surface as indicated for that material (HF acid etching A S5-minute delay (completely dry) after silanization will
for ceramics, airborne-particle abrasion for composite enhance the effect of the silane. The silanated surface
resin), should not look shiny
9, Etch the fractured tooth/restoration and fragment 9. Apply low-viscosity adhesive resin and air-thin.

fitting surfaces with phosphoric acid for 30 seconds,
rinse, and thoroughly air-dry. If a ceramic fragment, clean

in an ultrasonic bath.
10. Apply silane to the fractured tooth/restoration and 10. Restore with light-polymerizing composite resin and
fragment fitting surfaces for 20-40 seconds, thoroughly finish as for a natural tooth.

air-dry, and eventually heat-dry with a hair dryer at low
power or light-polymerization unit. A 5-minute delay
{completely dry) after silanization will enhance the effect
of the silane. The silanated surface should not look
shiny.

1. Apply low-viscosity adhesive resin to the fractured tooth/
restoration and fragment fitting surfaces and air-thin.

12. Deliver the fragment with light-polymerizing composite
resin® and finish as for a regular bonded restoration

"In case of deficient marginal adaptation of a fragment, choose a dentin shade of composite resin.
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Using Indirect Composite Resin Onlay as an Interim-to-Permanent Treatment for a Severely Decayed Molar: A Case Report

Using Indirect Composite Resin Onlay as an
Interim-to-Permanent Treatment for a Severely
Decayed Molar: A Case Report
Meng-Jia Lian', Sheng-Wen Chen’, Po-Yu Chang’, Tsung-Lin Lee*, Shu-Fen Chuang’

Even bonded porcelain restorations are now the mainstream in restorative practices, indirect
composite resin restorations are still advantageous since they require less learning time,
less polymerization stress compared to direct composite restorations, and easily adjustable
and reparable compared to ceramic restorations. Recent evidence show indirect composite
resin restoration has no statistically significant different annual failure rates compared to
indirect porcelain restorations and direct composite resin restorations. Here we present a
case of a 20-year-old young woman whose tooth 37 has a large and deep decay on distal
surface due to impaction of tooth 38. Indirect composite resin onlay was employed as an
interim-to-permanent restoration on demand of future time-lasting orthodontic treatment.
Four challenges were faced including deep distal margin, narrow buccal shelf, deep caries
and concern of polymerization stress. Solutions toward these problems include proper
field isolation, a precise model obtained by combining putty-wash impression and digital
impression validation, conservative caries management, and reconstruction by an indirect
composite resin onlay with use of bulk-fill material as a liner. The patient is satisfied with

this conservative treatment, esthetic outcome, and the gingival health.

Keywords : Indirect composite resin restoration, polymerization stress, interim

restoration
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Fig 1 Initial condition. Faulty restoration
was noted on tooth 37.

Introduction

Though the direct composite resin
restorations have been the most common method
to restore dental caries, fracture, or other decays,
the indirect restorations have been well-accepted
along the developments of high strength ceramic
materials and adhesive techniques. Bonded
porcelain restoration is now a prime choice of
restorative methods for severe decays, while
indirect composite resin restoration still provides
treatment alternatives toward medium-to-large
cavities especially when uncertainty in definitive

. 1,2
treatments and economic concerns .

Indirect composite resin restorations are
advantageous since they require less learning
time, less polymerization stress compared
to direct composite restorations, and easily
adjustable and reparable compared to ceramic
restorations’. Recent evidences show indirect
composite resin restoration has comparative
annual failure rates compared to indirect
porcelain restoration and direct composite resin

- 4
restoration’.
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Fig 2 Bitewing film of tooth 37. Secondary

caries was noted beneath the old
restoration with proximity to the pulp.

Here we present a case receiving an indirect
composite resin onlay as an interim-to-
permanent treatment for large decayed molar
caused by the impaction of a third molar. The
patient will receive the orthodontic treatment in
the future and the need of repairability should
be considered. The caries was in proximity
to the pulp and the disto-buccal margin was
deep, subgingival about 0.5mm. Moreover, her
buccal shelf is narrow and buccal mucosa often
impeded to the approach to the cavity. These
problems all set up challenges in pulp protection,
deep margin management, field isolation and
impression taking. Below we show how we
overcame those problems in detail and clarify
the advantages of indirect composite resin onlay

in treating such a dental decay.

Case

This 20-year-old female patient is a
college student and was referred from oral-
and-maxillofacial surgery department for
management of tooth 37 caries after tooth 27, 38
extractions. She denied major systemic diseases

nor known food and/or drug allergy.
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Fig 3 After caries removal, disto-lingual
cusp was removed due to thin
remaining structure. Distal margin
was subgingival about 0.5mm.
Proper isolation can still be
achieved.

Tooth 37 with a faulty restoration, secondary
caries, and deep distal margin was noted upon
clinical examination. The caries was close to
the pulp, but tooth 37 was responsive to electric
pulp test (Fig.1). The patient was not having
subjective symptom and signs. The radiographic
examination showed the faulty restoration and
deep decay in Tooth 37, while the distal margin
of this decay may be deeply subgingival (Fig.2).

Other local findings include a distal-tilted
tooth 17, which was previously endodontically
treated, but its restoration has been dislodged
to expose distal subgingival margin and gutta-
percha point root canal filling. Cross-bite over
tooth 12-42, 22-32 area and missing of tooth
27 were also found. Orthodontic treatment was
suggested for correction of cross-bite issue,
uprighting and force-eruption of tooth 17 for
more ideal margin placement, and protraction
of tooth 28 to close the edentulous space from

missing tooth 27.

Fig 4

Immediate dentin sealing with cavity
design optimization. Central fossa of
tooth 37 was prepared for retention
form. Cavity floor was smoothed
for reducing inheriting stress
concentration.

For tooth 37, considering its large decay
size, vital pulp status and deep cavity margin,
indirect restoration was indicated. On demand
of future time-lasting orthodontic treatment,
indirect composite resin onlay was employed as

an interim-to-permanent restoration.

O Treatment Procedures

During designing the composite resin onlay,
four challenges were faced: deep distal margin,
narrow buccal shelf, deep caries and concern
of polymerization stress. Solutions toward
these problems include proper field isolation,
a precise model obtained by combining putty-
wash impression and digital impression
validation, conservative caries management,
and reconstruction by an indirect composite
resin onlay with use of bulk-fill material as a

liner.
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Fig 5 Digital intra-oral scan and conventional
putty-wash technique were employed.
The former was used for intraoperative
assessment of margin preparation
and depth. It was also the reference
when later the die was trimmed and
ditched. The conventional impression
was performed later after base build
up and cavity design optimization.

© First visit

Under local anesthesia, caries and weakened
tooth structure were removed with excavator
and low speed round bur (10,000rpm). Tooth 37
was evaluated again for its remained structure
(Fig.3). No pulp exposure was noted after
careful caries removal. Though distal margin
was deeply subgingival, isolation could be
achieved with rubber dam of stronger elasticity
(Isodam, Four D Rubber, Heanor) and flowable
resin seals. Indirect pulp capping was done with
calcium hydroxide composite (Dycal, Dentsply,
New York) and sealed with a thin layer of resin-
modified glass ionomer cement (Vitrebond, 3M,
Minnesota). The cavity was temporarily filled
with high-viscosity polycarboxylate cement
(HY-Bond Polycarboxylate Cement, Shofu,
Kyoto).

28 - RERBTEEPEEHEE B8 B 2022

Fig 6 Indirect composite resin onlay build up.

© Second visit

In the next visit, patient had no complaint
about pain nor hypersensitivity. After removing
the temporary restorations, immediate dentin
sealing was done with filler-contained dental
adhesive (OptiBond FL, Kerr, California) under
a total-etch technique. The base was build up
with composite resin (Filtek Z250 Universal
Restorative System, 3M, Minnesota), and cavity
design optimization was performed afterward
(Fig.4).

To overcome the limitation of narrow buccal
space, putty-wash technique was employed by
using vinyl polysiloxane impression materials
of three different viscosities (Aquasil soft putty,
medium body, and light body, all from Dentsply,
New York). Digital impression was also captured

(Cerec Primescan, Dentsply, New York) for
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Fig 7 Try-in phase.

better identification of margins with color

information and non-restricted visualization
(Fig.5).

© Laboratory works

After pouring the stone cast and die
fabrication, indirect composite resin onlay
was built up. The first layer was lined with the
flowable resin (SDR Flow plus A3, Dentsply,
New York), and then layered with hybrid
composite resin (Spectrum TPH3 A2, Dentsply,
New York; SOLARE Sculpt A2, GC, Tokyo).
After finishing and polishing by two polishing
systems (Enhance Dental Finishing System,
Dentsply, New York; Lucida Composite Glass
System, Diashine, Washington), the indirect
composite resin onlay was stained with
fluorescent, light cure resin stains (Lite Art,
Shofu, Kyoto) (Fig.6).

Fig 8 Total-etch technique was utilized.
Enamel was etched for 30s and dentin
for 15s then rinsed and gently air
dried. After resin cement application
and the onlay fully seated. It was fully
cured under the blocking of oxide-
inhibiting layer with glycerin gel.

© Third visit

On the return visit, fitness of composite resin
onlay was checked with vinyl polyether silicone
impression material (FitChecker, GC, Tokyo).
Marginal fitness was detected by using a sharp
explorer and X-ray film (Fig.7). For reliable
adhesive cementation, rubber dam was placed.
After removing the temporary restoration, a
disclosing agent was applied to inspect the
biofilms. The contaminants were removed
by sandblasting with 27um aluminum oxide.
Total-etch technique was utilized for surface
preparation. Chemical-cured bonding agent
(Prime & Bond XP and Self Cure Activator,
Dentsply, New York) was mixed then applied
on the cavity surfaces and thinned under gentle
air blowing. Dual-cure resin cement (Core-X
Flow, Dentsply, New York) was applied. After
composite resin onlay was fully seated, each
surface was tack cured. Excessive cement was
removed. Glycerin gel was applied, then the

restoration was fully polymerized (Fig. 8).
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Fig 9 Check occlusion.

Fig 11 Bitewing film of tooth 37 after the
restoration delivered for 2 months.

After removal of rubber dam, residual cement
was checked again. Occlusion was check with
articulating paper (Fig.9). Tooth 28 has no

occlusal interference with tooth 37.

© Re-call visits

The patient was arranged to be re-evaluated
after either 1 week or 2 months after indirect
composite resin onlay delivery. She returned and
reported no complaint about pain nor thermal
hypersensitivity. The composite resin onlay
remained intact without decay or stain (Fig.10,
11). Tooth 37 was responsive to the electric
pulp test. No excessive cement existed, and her

gingival health was good.
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Fig 10 One week follow up after tooth 37
indirect composite resin onlay delivery.

Discussion

Development of adhesive cementation
gives rise to bonded ceramics and composite
restorations, which lowers the need of invasive
retention form preparation thus preserves as
much tooth structure as possible. Despite of
the trend of porcelain restorations, indirect
composite restorations provide treatment
options especially when repairability and
patient’s budget are concerned. In our case, the
changes of occlusal relationship during and after
orthodontic treatment reflect the need of frequent
occlusal adjustment. The intraoral adjustment
of composite resin is more user-friendly and

less technique sensitive in comparison to that on
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ceramics. The higher strength but brittleness of
ceramics make them hard to grind and also lead

to the risk of crack and eventually fracture’.

However, the stress caused by polymerization
shrinkage is a great concern of composite
restorations. The polymerization stress may
result in marginal gap formation, leading
to bacterial ingress and tooth sensitivity’.
Alternative methods including modifying the
compositions (filler, phase, coupling agent,
matrix) of the composites, the placement
strategies (the use of liner of flowable/unfilled
composites), modifications of light irradiation
intensity or total energy, alternative light-curing
source, and different photoactivation modes
have been investigated but did not completely
diminish the stress” ®’. Indirect fabrication
of restoration is another way to minimize
polymerization stress. It also has other benefits
including less chair time needed, much wear-
resistance, and improved physical properties
compared to directly fabricated ones. Better
contours and polishing can also be achieved
to ensure an easy way to maintain or clean.[§8]
The most recent evidence shows that indirect
composite resin restoration had comparative
annual failure rate (AFR) to indirect feldspathic
ceramics (1.81 and 1.62, respectively)*, which is
lower than that (AFR= 2.19) of direct composite
resin. Even there was no statistic difference
between above-mentioned 3 methods, the author
preferred the one with lower cost, less-invasive
tooth preparation, and simpler technique in the
light of that longevity is nearly the same. As a
result, he recommended using direct composite

over indirect composite.

In our case, weighting against the cost,
amount of tooth preparation, the difficulty to
build up directly in the mouth, and the need of
chair time, we chose indirect method for this
restoration. Through this method, this onlay can
be sufficiently polymerized through extraoral
irradiation. Otherwise, multiple approaches have
been done to minimize possible polymerization
stress, such as the use of a layer of bulk-fill
composite resin (SDR plus, Dentsply, New York)
combining with hybrid composite. The low
modulus and low viscosity liner does not only
reduce the polymerization stress, but also adapt
better on the cast thus creating a more uniform

cementation layer.

In this case, the narrow buccal vestibular
space precludes the placement of both clinician’s
handpieces and the patient’s own toothbrush
over disto-buccal area of tooth 37. Owe to the
fabrication process on the die cast, a proper
anatomic contour and polished process can be
achieved, providing a maintainable condition for

oral hygiene.

The narrow buccal space is also a great
challenge in impression taking. Two kinds of
impression were performed and cross-validated.
Convention impression was done with a putty-
wash technique under open-mouth impression’.
The first impression, which acted as a custom
tray in subsequent use, was obtained with putty-
consistency and a uniform thickness of cutback
was done. A clear re-position mark was also
made. Secondly, a low viscosity light-body
was applied on tooth directly and medium-
body was loaded on the first putty impression.

Then, the putty was seated carefully according
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to re-position landmark and force the light-
body material into fine areas. During setting of
impression materials, the patient’s mouth was
kept opened and her left cheek was retracted
by the clinician. Digital impression was also
performed for immediate validation of the
sharpness of margin. While ditching the margins
of the die cast, unrestricted visualization of
digital impression aided in margin identification
of thin fins of extension existed in the silicone

impression.

Yet, for a successful indirect restoration,
moisture control and margin placement are
prerequisites’. In our case, isolation was
achieved under sufficient local anesthesia and
proper clamp and rubber dam selection. Good
gingival healing after tooth 38 extraction and
gingivectomy also benefits the isolation. When
comparing initial and 2-month postoperative
periapical film, the distal bone has been lowered
and a proper biologic width has been re-
established.

Conclusion

In this case report, indirect composite resin
onlay was chosen as an interim-to-permanent
restoration for its repairability for subsequent
orthodontic treatment needs, and minimal
amount of retention preparation. In recent
reviews and clinical studies, indirect composite
resin restorations have comparable success rate
to indirect feldspathic ceramic restorations. To
achieve optimal outcome, four challenges were
overcome. At first, the deep distal margin and
narrow buccal shelf made both the field isolation

and impression taking difficult. Putty-wash

32 = hEREEEEEGHEE B8 10 2022

technique was employed for rigid support of
impression and blocking cheek off. An additional
digital impression was used for validation of
margin. Secondly, deep caries management and
pulp protection were performed under good
field isolation, conservative caries removal,
and calcium hydroxide capping. Thirdly, the
layered composite restoration combining a bulk-
fill and a hybrid composite reduced the inherent
contraction stress. Finally, a good cementation
process accomplished the treatment and provided

excellent marginal sealing.
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The application of dental CAD software on
direct composite resin filling of peg laterals: a
case report

Hsiao-Yang Liu', Yu-Chih Chiang >

Peg-shaped lateral teeth occur commonly and usually need the cooperation of restorative and
orthodontic treatment. Detailed anterior teeth smile analysis and diagnostic wax-up before treatment
planning would help to achieve a better result.

Using direct composite resin filling to reconstruct the morphology of peg laterals is by far the most
conservative treatment option. Also, its material properties allow dentists to repair the resin restoration.
Although composite resin is more easily discolored due to diet or plaque accumulation when compared
with ceramic, good oral hygiene, proper polishing, and regular follow-up can maintain the color
stability of the restoration.

In this case, dental CAD software was used to design the digital wax-up. Owing to the
reproducibility of the 3D models, digital wax-up can enhance the accuracy and the symmetry of the
morphology and let the treatment results of direct composite filling be more ideal.

Keywords: Peg lateral, CAD Software, Digital wax-up, Direct composite resin filling,
Orthodontic treatment
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Restoring a mesial tilting endodontic treated
molar with metal onlay : a case report

Yu-Chi Chang', Yung-Show Chiang”, Yu-Ting Li >

It is always challenging in restoring an endodontic treated tooth when the tooth structure was
weakened by access opening and caries removing procedure. Usually a full coverage crown can easily
protect an endodontic treated tooth, but there are some situations that would make it more difficult to
complete this procedure. For example, a mesial tilting molar, impacted by anterior tooth which blocked
the path of crown inser-tion. In this situation, onlay or inlay might solve this difficult problem.

In this case report, we introduced the onlay restoration which is more suitable for the tilting molars.
The tooth preparation of onlay, avoiding mesial impacted part, cover-ing the bucal wall, lingual wall,
distal proximal box, and extending into the chamber wall. It provides the retention and stability of this
onlay restoration. The onlay material selection depends on not only the patient’s choice, but also the
tooth position, occlu-sal force, material strength, and biocompatibility. We chose cobalt-chromium
alloy as our restoration material, which shows high strength and good wear resistance, and the smaller
clearance needed for the onlay restoration .

Eventually, we can protect the remaining tooth structure of an endodontic treated tilting molar by
the conservative tooth preparation with a full metal onlay restoration.

Keywords: Onlay, Mesial tilting, Endodontic treated teeth
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