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E ach dental treatment, 
from single tooth to full-
mouth restorations, re-
quires specific material 
characteristics. Highly 

regarded for their expertise and art-
istry, laboratory technicians are relied 
upon by dentists for their knowledge of 
physical, esthetic, and material prop-
erties for the successful fabrication of 
highly esthetic and long-lasting resto-
rations. By choosing the least invasive 
treatment option, the following full-
mouth reconstruction was achieved us-
ing the additive-reductive model with 
pressable lithium disilicate as the ma-
terial of choice for fabricating anterior 
veneers and posterior crowns.

Dental wear can be divided into 
three categories: erosion, attrition, and 
abrasion.1 When tooth wear is due to 
attrition, the occlusal surfaces are worn 
down from tooth-to-tooth contact from 
natural forces such as chewing or path-
ological friction caused by bruxing.1,2 

While it is agreed that emotional 
stress is often a precursor to bruxing, 
research indicates that occlusal inter-
ferences, however minor, can trigger 
bruxing, grinding, clenching, or gnash-
ing of teeth.2 Grinding also contracts 
the elevator muscles, which overloads 
the teeth, supports structures and the 

temporomandibular joints (TMJ), and 
causes pain and tooth wear. 

Natural tooth wear is unavoidable 
with aging. Complications, both struc-
tural or involving the surrounding soft 
tissue, can develop over time. If the 
masticatory system is kept in equilib-
rium, teeth should last a lifetime. The 
combination of enamel and dentin form 
a network that absorbs forces placed 
on teeth, enforcing structural integrity. 
Loss of enamel is also minimized when 
normal proximal wear is stabilized 
by occlusal wear. In certain cases, 
however, natural and/or pathological 
tooth wear during aging contributes 
to interproximal deterioration and 
dentin and enamel wear, eliminating 
the protective network and leaving 
teeth vulnerable to defects.3 Wear of 
the functional dentition can also alter 
craniofacial structures, including the 
masticatory stroke, the condyle, occlu-
sal vertical dimension, canine guidance, 
and the edge-to-edge incisal relation-
ship, resulting in excessive wear and 
malocclusion.

Occlusal instability can break down 
restorative dentistry, causing a need to 
re-cement crowns, re-bond veneers, and 
repair fillings and broken porcelain res-
torations.4 Knowledge of occlusal prin-
ciples and recognizing the symptoms of 

malocclusion are critical to providing 
predictable, reliable, and long-lasting 
restorations.4 The occlusal treatment 
plan is determined by the patient’s con-
dition and its underlying causes. 

Designed to remove occlusal interfer-
ences and promote harmonious muscle 
function, splints or deprogrammers are 
primarily used to eliminate pain from 
grinding or TMJ dysfunction. They 
protect teeth from pathological wear 
and provide pre- and post-restoration 
stability. However, when damaged 
dentition results from malocclusion, 
restorative dentistry is often required. 

To help ensure lasting restorations, 
occlusal balance must be restored. 
When the jaw muscles are in harmony 
and there is no premature contact of 
teeth, occlusal stability is achieved. 
Premature contact of teeth can cause 
overload. Therefore, posterior interfer-
ences to centric relation (CR) should 
be eliminated and anterior guidance 
established.2 

While focusing on the preservation 
of sound tooth structure, many labora-
tory ceramists use the additive model 
as a conservative, less invasive treat-
ment that provides lasting results.5 The 
importance of choosing an appropriate 
restorative material for additive treat-
ment cannot be over-emphasized—the 
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restorative material should promote 
conservative dentistry, provide su-
perior wear resistance, be durable 
and long-lasting to avoid the need for 
re-restoration, and provide an estheti-
cally pleasing smile. Various advanced 
materials allow ceramists to provide 
long-lasting, esthetic restorations 
while practicing conservative dentistry. 
Although some generations of porce-
lain veneers required invasive proce-
dures, today’s all-ceramic veneers may 
be placed with minimal preparation.

Case Presentation
A 50-year-old, highly stressed busi-
nessman presented with severe wear on 
all teeth. The excessive wear developed 
over time because of a combination of 
age and malocclusion (Figure 1 and 
Figure 2). After the initial examina-
tion and consultation, the patient 
agreed to treatment in three phases 
using lithium-disilicate all-ceramic 
restorations (IPS e.max® Press, Ivoclar 
Vivadent, www.ivoclarvivadent.com). 
The patient was adamant about starting 
with “just the front upper 10” (ie, teeth 
Nos. 4 through 13). Restoration of teeth 
Nos. 20 through 29 was planned as the 
second stage, and the molars would be 
treated last. 

Veneers were the treatment of choice 
for the patient’s anterior teeth, and 
crowns were chosen for the posteriors. 
The treatment plan involved correct-
ing the occlusion, opening the bite, and 
providing cosmetic restorations. When 
the maxillary 10 restorations were 
seated, it was necessary to equilibrate 
the opposing mandibular teeth. A root 
canal also was needed on tooth No. 31 
prior to completing the posterior res-
torations, because it was symptomatic 
and had a vertical fracture.

To achieve predictable results, 
dentists and ceramists should be 
knowledgeable about the patient’s 
masticatory forces and parafunctional 
habits.6,7 Joint vibration is a sign of 
joint dysfunction and/or joint pathol-
ogy.8 Because of the patient’s unusual 
request to complete the rehabilitation 
in three phases and the necessity to 
open the bite, occlusal stability of 
the provisionals would be impossible 
to gauge, as they would never be in 
place at the same time. Therefore, an 
evaluation of the joint vibrations was 
performed to assess the health and 
function of the TMJ. 

A full set of diagnostic photographs 
and radiographs were taken. A polyvinyl 

F ig  1 .  Preoperative portrait of 
the patient.

F ig  2 .  Preoperative view of the 
patient’s smile.

F ig  3 .  A horizontal plane  
reference guide (eg, stick bite) 
was taken.

F ig  4 .  A yellow grid was applied 
to an eyebrow-to-chin preopera-
tive face photograph.

F ig  5 .  Preoperative retracted 
left lateral view of the dentition.

F ig  6 .  Preoperative retracted 
view of the dentition.

F ig  7.  Preoperative retract-
ed right lateral view of the 
dentition.

F ig  8 .  Preoperative view of the 
upper arch.

F ig  9 .  Preoperative view of the 
lower arch.

F ig  5 .

F ig  7. F ig  8 . F ig  9 .

F ig  6 .

F ig  3 .

F ig  4 .

F ig  1 . F ig  2 .
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siloxane (PVS) impression material 
(Imprint™, 3M ESPE, www.3MESPE.
com) was chosen for taking upper and 
lower impressions. The impressions 
also facilitated creation of a model of 
the initial and final restorations on 
the Stratos 200 articulator (Ivoclar 
Vivadent).

A centric bite registration was taken 
after the patient had worn an ante-
rior deprogrammer for several days 
(Figure 3). Proper vertical dimensions 
were further established using upper 
and lower incisor cemento-enamel 
junction (CEJ) to CEJ measurements 
from digital calipers.9 This informa-
tion enabled the ceramist to mount 
the case in centric relation and correct 
the patient’s vertical dimension. With 
the addition of clinical photographs, 
the ceramist produced a precision 

F ig  10 .  A green plastic reduc-
tion stent was vacuum-formed 
over the preoperative upper 
model.

F ig  1 1 .  The reduction guide 
was created.

F ig  1 2 .  View of the reduction 
preformed on the upper preop-
erative model.

F i g  13 .  The additive-reductive 
model was completed by add-
ing wax to the negative areas.

F i g  14 .  The mandibular pre-
operative model was reduced 
so that the restorations being 
fabricated on the maxillary  
arch could conform to the 
proper curves.

F ig  15 .  A reduction stent  
was created to transfer this 
information to the patient’s 
mandibular arch.

F ig  1 1 . F ig  1 2 .

F ig  13 .

F ig  14 .

F i g  15 .

F ig  10 .

wax-up (Figure 4). 
To meet the requirements of the 

patient’s form and function, ceramists 
must have all diagnostic tools neces-
sary to complete the case and should 
understand that high-quality model 
work is a bedrock principle for achiev-
ing that goal. This foundation is crucial 
to achieving results synonymous with 
high-expectation dentistry, especially 
full-mouth reconstruction. Other 
diagnostic tools required to reach this 
level include preoperative, postop-
erative, and provisional photographs 
(Figure 5 through Figure 9), master 
impressions, provisional impressions, 
a CR bite registration, and a horizontal 
plane reference (stick bite). It is of the 
utmost importance to have either an 
eyebrow-to-chin photograph of the 
patient—with the stick bite in place 

on the lower incisors—to communicate 
the horizontal plane in relation to the 
patient’s face or an eyebrow-to-chin 
photograph with a grid overlay. 

additive-reduCtive Model
After the diagnostic models were 
poured and based, they were mounted 
using CR bites and an earless facebow 
(Kois Dento-Facial Analyzer, Panadent, 
www.panadent.com) with the Stratos/
Kois mounting table on a Stratos 200 
articulator. A green plastic suck-down 
material (LAK Enterprises, www.lak-
dental.com) was vacuum-formed over 
the preoperative model (Figure 10 and 
Figure 11). Any dentition protruding 
from the arch form (labially or lingual-
ly) was reduced, creating a reduction 
stint used intraorally so the dentition 
could conform to the proper arch form. 

The preparations were completed and 
the final margin positions were estab-
lished and smoothed with the KS3SC, 
KS5SC, KS6SC, and 8856.021 burs 
(Komet USA, www.kometusa.com). 

After highlighting these reductions 
on the preoperative model (Figure 12), 
wax was then added to both form and 
function (Figure 13 through Figure 
15). This additive-reductive model 
operated as the essential blueprint 
for the provisional and ultimately the 
definitive restorations.
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Provisionals
Because the procedure was an ad-
ditive restorative technique, little 
tooth structure was removed prior to 
introducing provisionals (Figure 16 and 
Figure 17). Impressions were taken us-
ing impression trays (3M ESPE) filled 
with a heavy-body impression material 
(Imprint™ 3, 3M ESPE).

A “bite-jig” was created from a rigid 
PVS bite registration material (Mega 
Bite, Discus Dental, www.discusdental.
com) on the articulated wax-up of the 
molars, and it was used to maintain the 
correct proposed vertical dimension 
throughout the procedure. The “bite jig” 
also was used by the ceramist to mount 
the upper and lower preparation models 
to the proper vertical dimension. Stump 
shades and digital photographs were 
taken to provide the laboratory with 
case specifics (Figure 18).

Provisional restorations were cre-
ated based on the additive-reductive 
model. Photographs were taken and 
models of the provisionals were created 
(Figure 19 through Figure 22). Once the 
patient was satisfied, all photographs 
and necessary diagnostic information 
were forwarded to the laboratory with 
a prescription for IPS e.max Press 
restorations (ie, cutback and layered 
veneers) for the anterior teeth.

F i g  16 .  The maxillary reduction 
guide was used to reduce the 
out-of-arch-form dentition.

F i g  17.  A left CR repeatable 
bite was recorded and marked 
with an “L.” A right CR repeat-
able bite was then recorded and 
marked with an “R.” 

F i g  18 .  The color of the prepa-
rations was recorded by a shade 
comparison photograph.

F ig  1 9 .  Retracted view of the 
maxillary provisionals. 

F ig  2 0 .  View of the maxillary 
provisionals in repose. Note: the 
patient is not anesthetized.

F ig  2 1 .  View of the maxillary 
provisionals in a natural smile.

F ig  2 2 .  A yellow grid was 
applied to an eyebrow-to-chin 
photograph of the provisionals.

F ig  16 .

F ig  18 . F ig  1 9 .

F ig  2 0 .

F ig  2 1 . F ig  2 2 .

F ig  1 9 .

F ig  17.
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laboratory ProtoCol
After receiving the provisional records, 
impressions, and eyebrow-to-chin 
photographs of the patient smiling with 
the provisionals in place (fabricated in 
plastic), a Sil-Tech® (Ivoclar Vivadent) 
matrix was formed over the cast of the 
provisionals and placed in a pressure 
chamber. This matrix then was used as 
a mold to inject wax onto the treated 
and lubricated master dies (Figure 
24). Through the lost-wax process, the 
final restorations were produced us-
ing IPS e.max Press lithium-disilicate 
glass-ceramic. Impulse V1 was pressed 
at a temperature of 915° C (Figure 25  
and Figure 26).

Pressable lithium-disilicate mate-
rial was chosen due to its superior 
characteristics and clinical results for 
posterior inlays and onlays, crowns, 
and anterior veneers.10 Proven to 
wear better and longer than other 
ceramics, it is an optimal material for 
full-mouth restorations. Because wear 
is significantly affected by the friction 
between materials and the material 
surface roughness, smoother surfaces 
produce the least amount of resistance 
and, consequently, result in the least 
amount of abrasion and wear. 

In clinical studies, when finished with 
fine-grain diamond burs, less antago-
nist abrasion was generated from IPS 
e.max Press samples than from other 
available lithium-disilicate ceramic 
materials, indicating that IPS e.max 
press lithium disilicate provides du-
rable and longer-lasting restorations.11 
Press technology achieves a highly ac-
curate fit, natural-looking shades, and 
optimal light transmission that create 
esthetic, life-like restorations.12-15 

After pressing, divesting, and fitting 
the IPS e.max restorations, the facial 
surfaces were cut back 0.5 mm incis-
ally to 0.2 mm cervically. A guaranteed 
halo was embossed around the outer 
silhouette of the incisal half, and stains 
were added to mimic the high and low 
values of the patient’s natural internal 
tooth structure (Figure 27). After the 
stains were fired, internal effect pow-
ders were added to emulate a natural 
tooth with the enamel removed, then 
fired (Figure 28). Next, the restora-
tions were segmentally enameled 
and fired. Finally, the facial lobes and 
surface texture characteristics of a 
natural tooth’s surface were created. 
The restorations were then glazed, 
polished, and made ready for delivery 
(Figure 29). 

F ig  2 3 .  Wax was applied to the 
cast of the provisionals to make 
corrections.

F ig  2 4 .  After a matrix was 
made of the corrected model 
of the provisionals, wax was in-
jected using a jewelers wax pot 
onto the lubricated master dies.

F ig  2 5 .  Through the lost-wax 
process, the IPS e.max restora-
tions were pressed and then 
fitted to the master dies.

F ig  2 6 .  View of the lingual 
aspect of the fitted IPS e.max 
restorations on the master dies.

F i g  2 7.  After the facial cutback 
was preformed, the internal 
stains were applied to the IPS 
e.max restorations.

F ig  2 8 .  Powders were applied 
and then fired to mimic the in-
ternal effects of a natural tooth.

F ig  2 9 .  The IPS e.max restora-
tions were etched, primed, and 
made ready for insertion.

F ig  2 6 .

F ig  2 8 .

F ig  2 9 .

F ig  2 7.

F ig  2 3 . F ig  2 4 .

F ig  2 5 .

Gallery

Low value stain

Low value stain

Vanilla, pink, orange universal stain mix

BL4 Dentin (white dentin) internal lobes & halo

50/50 BL4 dentin/yellow orange MM

Guaranteed halo cut into e.max core
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F ig  3 0 .  After the provisionals  
were carefully removed, the 
preparations were pumiced, 
cleaned, and made ready  
for etch.

F ig  3 1 .  Etch was applied to 
teeth Nos. 8 and 9. 

F ig  3 2 .  View of the bonded 
IPS e.max restorations on the 10 
upper anterior teeth.

F ig  3 0 .

seating the restorations
After viewing the final restorations 
when tried-in intraorally in various 
lighting conditions, including natural 
sunlight, the patient was pleased with 
the results. Proper adhesive protocols 
were then followed to definitively seat 
the restorations (Figure 30 through 
Figure 32). Bisco adhesive All-Bond 
3® (BISCO, www.bisco.com) was used 
for adhering the restorations, and 
Variolink® Veneer (Ivoclar Vivadent) 
cement was used for bonding the teeth. 
The molars remained out of occlusion 
at this point because they were in-
cluded in the planned final treatment 
stage. The remaining stages of the 
full-mouth reconstruction (ie, phase 
2—teeth Nos. 20 through 29, and phase 

3—the molars) were completed accord-
ing to the same procedures (Figure 33 
through Figure 35). Upon conclusion of 
the case, the patient, dentist, and cera-
mist were pleased with the esthetic and 
functional treatment results (Figure 36 
through Figure 44). 

ConClusion
When fabricating a full-mouth resto-
ration case, the forces resulting in the 

wear, breakage, joint dysfunction, or 
malocclusion should be considered. 
The goal of occlusal dentistry is to 
balance the masticatory stresses to 
prevent uneven and excessive con-
tacts from breaking down dentition.16 
Several issues need to be assessed, 
and resolved if necessary, to restore a 
stable and balanced occlusion. This in-
cludes, but is not limited to, TMJ dys-
function, occlusal vertical dimension, 

anterior guidance, performance of the 
masticatory musculature, and condy-
lar function. The type of enamel wear 
can help determine the underlying 
causes and the appropriate treatment 
for any parafunction or pathway-
of-destruction issues. Therefore, 
ceramists fabricating restorations 
for full-mouth rehabilitations should 
possess an in-depth knowledge of oc-
clusal principles in order to provide 

F ig  3 1 .

F ig  3 2 .
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predictable, reliable, and long-lasting 
restorations.
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F ig  4 1 .  Right lateral view of 
patient’s postoperative  
natural smile.

F ig  4 2 .  Left lateral view of 
patient’s postoperative  
natural smile.

F ig  4 3 .  Patient’s postoperative 
natural smile.

F ig  4 4 .  Postoperative por-
trait of the patient and his new 
smile. Note the natural tooth-
like appearance of IPS e.max 
restorations.
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F ig  4 3 . F ig  4 4 .


