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long-lasting, esthetic restorations 
while practicing conservative dentistry. 

Case Presentation
A 50-year-old, highly stressed business-
man presented with severe wear on all 
of his teeth, which developed over the 
years due to a combination of age and 
malocclusion (Figure 1). After the initial 
examination and consultation, the pa-
tient agreed to treatment in three phas-
es using lithium-disilicate all-ceramic 
restorations (IPS e.max® Press, Ivoclar 
Vivadent, www.ivoclarvivadent.com).

Treatment Plan
Veneers were planned for the anteri-
ors. PFM crowns had been previously 
placed on the patient’s posteriors, as 
well as some very large restorations. 
Therefore, crowns were indicated for 
the posteriors. The treatment plan in-
volved correcting the occlusion, open-
ing the bite, and providing cosmetic 
restorations. 

IPS e.max provides the fit and function 
of traditional pressable ceramics, and 
its unique lithium-disilicate structure—
including its controlled size, shape, and 
density—ensures greater strength and 
durability.4-7 IPS e.max Press also pro-
vides superior performance for pressing 

In the process of fabricating 
successful restorations, clear 
and detailed communica-
tion between the dentist and 
laboratory cannot be overem-
phasized. All of the diagnos-
tic tools required should be 

complete and specific upon delivery 
to the laboratory. When fabricating a 
full-mouth restoration, considerable 
information is required, including a 
periodontal chart; preoperative and 
provisional photographs and radio-
graphs; master impressions; provi-
sional impressions; a centric relation 
(CR) bite registration; a horizontal 
plane reference; and cementoenamel 
junction (CEJ) measurements. This 
case presented in this article demon-
strates the level of collaboration that is 
essential between dentists and labora-
tory technicians to achieve a successful 
full-mouth restoration.

Restoring the Worn 
Dentition
Tooth wear is an ordinary and common-
place occurrence, especially with aging. 
Wear impacts the patient’s foremost con-
cern—esthetics. Loss of tooth structure 

can affect the shape, surface, and color 
of the teeth as well as the occlusion of 
the dentition, causing dentin hypersen-
sitivity, pain and discouragement.

When tooth wear is a result of at-
trition, the occlusal surfaces are worn 
down from tooth-to-tooth contact from 
natural forces such as chewing, or path-
ological friction caused by bruxism.1,2 
While emotional stress can be a precur-
sor to bruxism, it is a mistake to consider 
it the only cause. Research indicates that 
occlusal interferences, however minor, 
can trigger bruxism, grinding, clench-
ing, or gnashing of the teeth.2 Not only 
can malocclusion cause bruxism, teeth 
grinding can result in malocclusion. 
Grinding contracts the elevator muscles, 
overloading the teeth, supporting struc-
tures, and the temporomanibular joints 
(TMJ), causing pain and wear. 

To help ensure lasting restorations, oc-
clusal balance must be restored. Occlusal 
harmony eliminates incoordination of 
the jaw musculature. When the jaw 
muscles are in harmony and there is no 
premature contact of the teeth, occlusal 
stability has been achieved. Therefore, 
posterior interferences to centric rela-
tion should be eliminated and anterior 
guidance established.2

Today, while focusing on preserving 
sound tooth structure, many labora-
tory ceramists and dentists use the 
additive model as a conservative, less-
invasive technique for providing lasting 
results.3 The importance of choosing 
an appropriate restorative material 
for additive treatment cannot be over-
emphasized; the restorative material 
should promote conservative dentistry, 
provide superior wear resistance, be 
durable and long-lasting to avoid the 
need for re-restoration, and provide 
an esthetically pleasing smile. Various 
advanced materials are available that 
allow ceramists and dentists to provide 

all-ceramic restorations intended for 
cut-back and layering techniques.8

With a flexural strength of 400 MPa 
and manufactured with approximately 
70% by-volume needle-like crystals in a 
glassy matrix, lithium disilicate ensures 
predictable and long-lasting restorations, 
is suitable for the most complex cases, 
and demonstrates lifelike translucency 
for esthetically challenging cases.9-13 

Diagnostics
Because of the patient’s unusual request 
to complete the rehabilitation in three 
phases and the necessity to open the bite, 
the occlusal stability of the provisionals 
would be impossible to gauge because 
they would never be in place at the same 
time. Therefore, an evaluation of the 
joint vibrations was done to assess the 
health and function of the TMJs. 

A full periodontal charting and a 
full set of diagnostic photographs and 
radiographs were taken. A polyvinyl 
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CASE EXAMPLE (1.) Preoperative view of the patient’s smile.
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siloxane (PVS) impression material 
(Imprint™, 3M ESPE, www.3mespe.
com) was used for the upper and lower 
impressions. The characteristics of 
PVS allow for multiple pours of diag-
nostic models. The impressions also fa-
cilitate creation of a model of the initial 
and final restorations on the articulator 
(Stratos®, Ivoclar Vivadent).

A CR bite registration was taken af-
ter the patient had worn an anterior 
deprogrammer for 5 days. New vertical 
dimensions were determined and a re-
producible condylar position was cap-
tured.14 Proper vertical dimensions were 
further established using upper and 
lower incisor CEJ-to-CEJ measure-
ments from digital calipers. This infor-
mation enabled the ceramist to mount 
the casts in centric relation and correct 
the patient’s vertical dimension. With 
the addition of clinical photographs, the 
ceramist produced a precision wax-up. 

Additive/Reductive Model
Following the additive/reductive diag-
nostic model technique developed by 
Culp, after the diagnostic models were 
poured and based they were mounted 
using CR bites and an earless face-
bow (Figure 2) (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.lakdental.com) was 
vacuum-formed over the preoperative 
model. Any dentition protruding from 
arch form (labially or lingually) was re-
duced, creating a reduction stint used 
intraorally to enable the dentition to 
conform to the proper arch form. The 
preparations were completed and the 
final margin positions were established 
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 3 and 
Figure 4), wax was then added to com-
plete both form and function (Figure 5 
and Figure 6). This additive/reductive 
model operates as the essential blue-
print for the provisional and, ultimately, 
for the definitive restorations (Figure 7).

Provisionalization
As the procedure was an additive re-
storative technique, little tooth struc-
ture was removed before introducing 
provisionals (Figure 8). Impressions 
were taken using impression trays 
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(Directed Flow Impression Trays™, 
3M ESPE) filled with a heavy-body 
impression material (Imprint™ 3). A 
bite jig was created from a rigid PVS 
bite registration material (MegaBite®, 
Discus Dental, www.discusdental.com) 
on the articulated wax-up of the molars 
and it was used to maintain the correct 
proposed vertical dimension through-
out the procedure. Both the right 
and left bite registrations were used 
for bite verification and to maintain 
correct vertical dimension. The cera-
mist also used the bite jig to mount the 
upper and lower preparation models to 
the proper vertical dimension. Stump 
shades (Ivoclar Vivadent) and digital 
photographs were taken to provide the 
laboratory with case specifics (Figure 9). 

Provisional restorations were created 
based on the additive/reductive model. 
Photographs were taken and models of 
the provisionals were created. Once the 
patient was satisfied with the results of 
the provisionals, all photographs and 
necessary diagnostic information were 

forwarded to the laboratory with a pre-
scription for IPS e.max Press restora-
tions (ie, cut-back and layered veneers) 
for the anteriors (Figure 10).

Laboratory Fabrication
To meet the requirements of the pa-
tient’s form and function, the labora-
tory technician must have all diag-
nostic tools necessary to complete 
the case. The foundation of any case 
should be world-class model work. 
This foundation is crucial to achieve 
results synonymous with this level of 
dentistry, especially full-mouth re-
constructions. Other diagnostic tools 
required to reach this level include 
preoperative, postoperative, and pro-
visional photographs; master impres-
sions; provisional impressions; a CR 
bite registration; and a stick bite. It is 
of the utmost importance to have ei-
ther an eyebrow-to-chin photograph 
of the patient—with the stick bite in 
place on the lower incisors to commu-
nicate the horizontal plane in relation 

to the patient’s face—or an eyebrow-
to-chin photograph with a grid overlay. 

After receiving the provisional re-
cords, impressions, and eyebrow-to-
chin photographs of the patient smil-
ing with his provisionals (fabricated 
in plastic), a Sil-Tech® matrix (Ivoclar 
Vivadent) was formed over the cast of 
the provisionals and placed in a pres-
sure chamber. This matrix was then 
used as a mold to inject wax onto the 
treated and lubricated master dies 
(Figure 11). Through the lost-wax pro-
cess, the final restorations were pro-
duced using lithium-disilicate glass-

ceramic (IPS e.max Press) 
HT BL1 ingots pressed at 
a temperature of 917°C 
(Figure 12 and Figure 13).

After pressing, divesting, and fitting 
the IPS e.max restorations, the facial 

TREATMENT SEQUENCE (2.) A stick bite was taken. (3.) The reduction guide was created. (4.) View of the reduction 
on the upper preoperative model. (5.) The additive/reductive model was completed by adding wax to the negative 
areas. (6.) The mandibular preoperative model was reduced so that the restorations being fabricated on the maxil-
lary arch could conform to proper curve of Wilson and curve of Spee. (7.) A reduction stent was created to transfer 
this information to the patient’s mandibular arch. (8.) The maxillary reduction guide was used to reduce the out-of-
arch form dentition. (9.) The color of the preparations was recorded by a shade comparison photograph. (10.) View 
of the maxillary provisionals in a natural smile.
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the restorations and Variolink Veneer 
cement for bonding teeth. 

The molars remained out of occlu-
sion at this point because they were 
planned for the 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 following the same pro-
cedure. At the conclusion of the case, the 
patient, dentist, and technician were 
pleased with the esthetic and functional 
treatment results (Figure 16). 

Conclusion
When fabricating full-mouth restora-
tions, the forces resulting in the wear, 
breakage, joint dysfunction, or maloc-
clusion should be considered. The goal 
of occlusal dentistry is to balance the 
masticatory stresses to prevent uneven 
and excessive contacts from breaking 
down dentition.15 Several issues need 
to be assessed—and resolved if neces-
sary—to restore a stable and balanced 
occlusion, including TMJ dysfunction, 
occlusal vertical dimension, anterior 
guidance, performance of the mastica-
tory musculature, and condylar func-
tion. The type of wear can help deter-
mine the underlying causes and the 
appropriate treatment. Therefore, cera-
mists and dentists providing full-mouth 
rehabilitations should possess an in-
depth knowledge of occlusal principles 

in order to provide predictable, reliable, 
and long-lasting restorations.
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The restorations were then 
glazed, polished, and ready 
for delivery.

Final Seating
The provisionals were removed and the 
preparations were cleaned. The final 
restorations were tried in with a try-in 
cement gel (Variolink® Veneer, Ivoclar 
Vivadent) to verify fit, occlusal contacts, 
and patient satisfaction. The patient 
was pleased with the results, after 
which proper adhesive protocols were 
followed by permanent cementation 
of the restorations, using All Bond® 3 
(BISCO, www.bisco.com) for adhering 

THE LOST-WAX PROCESS (11.) Wax was applied to the cast of the provisionals to make corrections. (12.) Through the lost-wax process, the IPS e.max restora-
tions were pressed and then fitted to the master dies. (13.) View of the lingual aspect of the fitted IPS e.max restorations on the master dies. (14.) After the 
facial cut-back was complete, the internal stains were applied to the IPS e.max restorations. (15.) Powders were applied and then fired to mimic the internal 
effects of a natural tooth. (16.) The patient’s postoperative natural smile.
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