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A SYSTEMATIC APPROACH TO
FULL-MOUTH RECONSTRUCTION OF THE
SEVERELY WORN DENTITION

Jay Lerner, DDS*

Aesthetic and functional restoration of the severely worn dentition represents a
significant clinical challenge. One of the most demanding aspects of such cases
involves the development of sufficient restorative space, while simultaneously fulfill-
ing aesthetic, occlusal, and functional parameters essential fo long-term success.
When evaluating and diagnosing a patient with severely worn dentition, emphasis
must be placed on the occlusal prematurities preventing condylar seating into the
centric relation position. Success in maintaining severe wear cases depends on the
development of proper anterior guidance to allow for posterior disclusion within
the patient’s envelope of function.

Learning Objectives:
This article demonstrates a procedure that allows the clinician to obtain the space
required for restoration of severely worn dentition. Upon reading this article,
the reader should:
* Be aware of a method that allows the clinician to satisfy a patient’s aesthetic
demands while fulfilling aesthetic, occlusal, and functional parameters.
® Understand the potential benefits of seating the condyles in a centric
relation position.
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Practical Procedures & AESTHETIC DENTISTRY

Restorofion of the severely worn dentition is one of the
most challenging procedures in dentfisiry. In order to
successfully restore and mainfain the teeth, one must gain
insight info how the teeth arrived at this state of destruc-
tion. Tooth wear can result from abrasion, aftrition, and
erosion." Research has shown that these wear mecha-
nisms rarely act alone and there is nearly always a com-
bination of the processes.'® Evaluation and diagnosis
should account for the patient's dief, history of eating
and/or gastric disorders, along with the present state of
the occlusion. Emphasis must be placed on the evalua-
fion of occlusal prematurities preventing condylar seating
into the centric relafion position.® Behavioral factors that
may confribute to parafunctional habits and,/or nocturnal
bruxism are also important to understand and manage
in order fo successfully resfore and maintain a healthier
denfition.” Once a complete understanding of the efiol-
ogy of the denfition’s present state is appreciated, a
freatment plan can be formulated, taking info account the
number of feeth to be treated, condylar position, space
availability, the vertical dimension of occlusion (VDO),
and the choice of restorative material ¢

While all occlusions wear to some degree over the
lifetime of the patient, normal physiological wear usually
does not require correction.® Severe or excessive wear
refers fo tooth desfruction that requires restorative infer-
vention. Severe attritional wear can result from occlusal
prematurifies that prevent functional or parafunctional
movements of the jaw. This wear can be seen at the
site of the prematurity or on the anterior feeth as a result
of the "hit and slide” forward.¢ Restoration of the worn
anterior teeth then becomes a challenge as space avail-
ability for prosthefics becomes limited. If lengthening
the teeth is a goal in order to achieve a more aesthetic
smile, then the question of the need to alter VDO sub-
sequently arises.

There is some debate among professionals as to
what consfitutes the need to open VDO in the restora-
tion of anterior teeth.? In most cases, clinicians look to
alter vertical dimension for one or all of the following
reasons: fo gain space for the restoration of the teeth; to
improve aesthefics; or to corect occlusal relationships.
Understanding what determines the VDO and what the
effects of altering it have on the femporomandibular joint
(TMJ), muscle comfort, bite force, speech, and long-
ferm occlusal stability are prerequisites to resforing the
worn dentition. Spear clearly outlines the principles of
VDO and concludes that patients can function at many
acceptable vertical dimensions, provided the condyles
are functioning from cenfric relation and the joint com-
plex is healthy. He states that “vertical is a highly adapt-
able position, and there is no single correct vertical
dimension.” He further concludes that the best vertical
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Figure 1. Posterior prematurities can cause the
mandible to close in a position forward of cen-
tric relation.

Figure 2. When the condyles are seated in cen-
tric relation, posterior teeth act as a fulcrum to
prevent contact with the anterior teeth.

Figure 3. Preoperative view of a patient who
presented with severely worn dentition.

Figure 4. Bonded restorations were present on
the lingual aspect of the maxillary anterior teeth,
originally placed to restore a combination of
attrition and erosion.



Figure 5. A centric relation bite record was per-
formed with the use of a leaf gauge.

Figure 6. Mounted study casts revealed the sec-
ond molars to be in premature contact when the
condyles were seated in centric relation.

Figure 7. An intraoral composite mockup was
performed to establish the ideal length for the
central incisors.

.

Figure 8. The full-mouth diagnostic waxup took
into account that the second molars would be
removed and aesthetic crown-lengthening proce-
dures performed.

dimension is the one that satisfies the patient’s aesthetic
desires and the practitioner’s functional goals with the
most conservative approach.”

Vertical dimension is developed by the balance of
ramus growth and footh erupfion® and is affected by
the repetitive confracted length of the elevator muscles
during growth and development. It is, therefore, gener-
ally measured by a point on the maxilla and a point on
the mandible at the area of first molars. Often, due to
posferior prematurifies the muscles of mastication are in
a state of imbalance and will close the mandible in @
posifion that is not in alignment with centric relation due
fo accommodation of the teeth.'® This position is usually
forward of centric relation (Figure 1).

Clinical examination of this condition will reveal
anterior footh wear with minimal posterior wear. When
the condyles are seafed in the centric relafion position
and the teeth come together, the posterior teeth act as
a fulerum that prevents the anterior teeth from fouching
[Figure 2). This anferior separation may provide enough
space for the clinician fo restore the aesthefic require-
ments of tooth length while maintaining a position that
allows restoration of maximum infercuspation in conjunc-
fion with centric relation.'©

When starting from a centric relation position,
opening of the anterior teeth by 3 mm will yield a pos-
ferior separation of approximately 1 mm and stretch
the masseter muscle length approximately 1 mm. If the
condyles are not in cenfric relafion and are subsequently
seafed fo a more superior position, every millimefer of
vertical seating will reduce the masseter muscle length
by 1 mm,? thereby eliminating the need for a true open-
ing of vertical dimension. The following case presenta-
fion demonstrates a means fo obtain the space required
for the resforation of severely worn dentition without

altering the VDO.

Case Presentation

A 55-yearold male patient presented with the chief com-
plaint of anferior tooth wear and requested aesthetic
enhancement (Figure 3). Clinical examination revealed
severely worn anterior teeth and premolars in addi-
fion fo bonded restorations on the lingual aspects of
the maxillary anterior teeth fo resfore what appeared to be
an erosive process. Advanced abrasion and or erosion
were present on many buccal surfaces of the canines and
premolar feeth (Figure 4). The patient related a history
that included clenching, grinding, and, as a young man,
gastric regurgitation. His periodontal sfatus included
areas of posterior pockefing with advanced bone loss
in the second molar regions. The gingiva also exhibited
areas of clefting in the anterior regions.
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Practical Procedures & AESTHETIC DENTISTRY

In order to properly diagnose the case, a com-
prehensive examination was conducted, inclusive of a
fullmouth radiographic series, caries defection, and peri-
odontal probing. Evaluation of the TMJs was unremark-
able, with normal jow opening and range of motion.
No joint sounds, signs or symptoms of insfability were
evident. Joint loading in cenfric relation was performed
ufilizing bimanual manipulation and a leaf gauge.'"'?
Both methods resulted in no reported tension or tender-
ness and revealed first point of contacts on the second
molars, with a forward slide into the maximum intercus-
pation position.

Impressions for study casts were then made, along
with a centric relation occlusal record utilizing the leaf
gauge and a facebow fransfer (Figure 5).""¢ Following
the mounting of the study casts, it became apparent that
by seating the condyles in a centric relafion position, the
second molars were in premature confact and there was
sufficient space gained fo restore the anterior feeth fo the
proper aesthetic length (Figure 6).

Treatment Planning

Following periodontal consultation, it was deftermined
that all of the second molars would be extracted due
fo advanced bone loss. Osseous surgery would fol-
low in all four posterior quadrants, as would aesthetic
crown lengthening in the anterior region. Due to the
advanced wear of the remaining tfeeth, the freatment
plan involved full-coverage restorations on all teeth.
The presence of sclerotic dentin and the possibility
of continued clenching and/or bruxism established
the need for cemented, as opposed o adhesive, res-
forations.'*!® For long-term predictability, the author
selected porcelainfused-to-metal (PFM) restorations.
Zirconia crowns would also have represented an
acceptable choice.

Once the treatment plan was accepted, an intraoral
composite mockup was performed and photographed o
establish an ideal length for the central incisors from an
aesthefic standpoint (Figure 7). These images and the
measured length of the maxillary central incisors were
then communicated fo the laboratory technician fo aid in
the fabrication of a fulkmouth diagnostic waxup, which
would be completed with the understanding that the sec-
ond molars were fo be removed and that aesthetic crown
lengthening procedures would be performed fo raise the
gingival fissues in the anterior region (Figure 8). Prior o
waxing the case, the ceramist fabricated a centric rela-
fion anterior index that would mainfain the centric rela-
fion position at the desired VDO during the preparation
phase (Figure 9. This index can be made from hard
laboratory putty or GC pattern resin.
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Figure 9. The ceramist fabricated a centric rela-
tion anterior index that held the centric relation
position at the desired vertical dimension.

Figure 10. Measurement of the anterior space
from marginal tissue of teeth #9(21) through
#24(31) (14.64 mm) in maximum infercuspation.

Figure 11. By seating the condyles, a gain of
2.38 mm in anterior space was achieved without
appreciably stretching the elevator muscles.

Figure 12. Preparation of the maxillary posterior
teeth was performed using the index, and poste-
rior bites were taken.



Figure 13. Anterior bite record taken with
posterior bite records in place, maintaining the
desired centric relation and VDO position.

Figure 14. The provisional restorations were
placed with petroleum jelly, in order to facilitate
simple removal the following day.

Figure 15. The mandibular posterior teeth were
prepared with the anterior bite records from day
1 in place to hold centric relation and VDO.

Figure 16. The mandibular anterior teeth were
prepared and a new anterior bite record was
taken utilizing the new posterior bite records to
maintain centric relation and VDO.

Tooth Preparation

Following a two-month period of periodontal healing and
maturation, the patient was scheduled for appointments
on two consecufive days fo prepare first the maxillary,
then the mandibular arches. On the first day, the author
utilized the centric relation index and measured from
the marginal fissue of teeth #9(21) through #24(31)—
gaining 2.38 mm of anterior space by simply having the
condyles seated in cenfric relafion. This anterior open-
ing was accomplished without appreciably stretching
the elevator muscles (Figures 10 and 11). Preparation
of the maxillary right and left posterior teeth was then
performed using the index fo confirm clearance. With
the index in place, posterior bites were taken ufilizing a
rigid bite-registration material (ie, FutarD, Roydent Dental
Products, Johnson City, TN (Figure 12).

The index was then removed, and the anterior
teeth were prepared utilizing the posterior bite records
fo verify clearance. Following completion of the anterior
preparafions, an anferior bite was obtained with the
posterior bite records in place. By systematically record-
ing the posterior bite with the centric index in place and
then the anferior bite with the posferior bites in place,
the centric relafion and vertical dimension position were
maintained (Figure 13).

A fullarch polyether impression (Perma-soft, Garant,
3M ESPE, St. Paul, MN) was then taken, followed by the
fabrication of provisional restorations (Luxatemp, Zenith/
DMG, Englewood, NJ) created in three sections: two
posterior sections from molar to first premolar, and an
anterior section from canine to canine. Since the maxil-
lary arch was prepared on the first day, occlusion was
adjusted against the provisionals through equilibration
of the mandibular teeth (Figure 14).

During the second visit, the maxillary provisional
restorations were removed and the anterior bite record
from day one was inserfed fo hold the cenfric relation
and vertical dimension while the mandibular posterior
teeth were prepared. Following bilateral preparation of
mandibular posterior teeth, bife records were taken with
the anterior bite record in place (Figure 15). The man-
dibular anterior teeth were then prepared utilizing the
posterior bite records to check clearance, and a new
anterior bite record was faken (Figure 16).

A polyether final impression was then made, and
mandibular provisional restorations were fabricated from
the index of the diagnostic waxup. As with the maxil-
lary provisional restorations, the mandibular provision-
als were fabricated in three sections (Figure 17). The
provisional restorations were subsequently equilibrated
fo establish maximum intercuspation in centric relation
along with canine guidance and anterior coupling in
profrusive guidance (Figure 18).
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Practical Procedures & AESTHETIC DENTISTRY

Once the provisional resforations were equilibrated
and the aesthetics and phonefics were deemed satisfac-
fory, an occlusal bite record was taken of the maxillary and
mandibular provisional restorations. The maxillary posterior
sections were removed and, with the anterior section still in
place, posterior bite records were faken. The anterior sec-
fion was then removed and, with the posterior bite records
in place, an anterior bite record was taken.

Impressions of the provisional restorations were made,

and a facebow recording was taken of the maxillary pro-
visionals. Utilizing the facebow, the maxillary provisional Figure 17. Final provisional restorations fabri-
model was mounted on the arficulator; the mandibular cated in three sections.
model was then mounted using the occlusal bite record of
the provisionals against each other. The ceramist was thus
able to fabricate a custom incisal guide table (Figure 19).
A custom incisal guide fable, as described by Dawson,
allows the ceramist to reproduce the anterior guidance
established in the mouth with the provisional resforations.®
The protrusive path and lateral excursions were recorded
in pattern resin on a flat guide table by movement of the
articulator pin in the unset resin.

Once the incisal guide table was fabricated, cross

mounting began. The maxillary preparation model was

mounted against the mandibular provisional resforations - . -
Figure 18. Occlusal equilibration in centric rela-

utilizing the third sef of bife records. The mandibular prepa- fion establishing canine and profrusive guidance.

rafion model was next mounted against the maxillary prep-
aration model with the first set of bite records (Figure 20).
Along with digital photographs of the preparations
and provisional restorations, the ceramist had all the
information necessary to fabricate the definitive resto-
rations. A putty index was made from the provisional
model fo confirm the exact length and shape for the
final restorations, while the custom guide table provided
information on the shape of the lingual aspects and the
path taken for the canine and profrusive guidance.

Definitive Restorations ) . .
Following a three-week period, the provisional resfora- Figure 19. Fabrication of @ custom incisal

. . ide table.
tions were removed, the case was fried in, and then guide fable

evaluated for aesthetics, occlusion, and phonetics. Since
the ceramist followed the guidelines of the provisional
resforations, minimal adjusiments were necessary af this
stage [Figures 21 through 23]. Final equilibration of the
case was accomplished with a leaf gauge and a com-
puterized occlusal analysis system (ie, T-Scan ll, Tekscan,

Boston, MA| (Figure 24].'¢"

Conclusion
Severe wear cases present many challenges to the

Figure 20. The mandibular preparation model
restorafive dentist, including gaining the space fo creafe was then mounted against the maxillary prepa-
restorations to satisfy the patient's aesthefic desires, while ration model with the first set of bite records.
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Figure 21. The provisionals were removed, and
the definitive crowns were fried in and evaluated
for aesthetics, occlusion, and phonetics.

Figure 22. View of the completed maxillary
restorations. Guidelines established through
provisionalization ensured minimal adjustments
were needed.

Figure 23. Occlusal view of the aesthetic final
restorations seated on the mandibular arch.

Figure 24. Final equilibration of the case was
accomplished with a computerized occlusal
analysis (T-Scan Ill, Tekscan, Boston, MA).

also fulfilling occlusal and funcfional parameters that are
essential for longterm success. The case presented has
demonstrated that the required space may be obtfained
by seating the condyles in centric relation posifion. The
mainfenance of severe wear cases can be ensured by the
development of proper anterior guidance that allows for
posterior disclusion within the patient's envelope of function.
Taking this guidance into account during provisionalization
ensures minimal adjustments in the definitive restorations
and a greater longterm predictability of the case.
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CONTINUING EDUCATION (s /-
(CE) Exercise No. 3

To submit your CE Exercise answers, please use the answer sheet found within the CE Editorial Section of this issue and complete as follows:
1) Identify the article; 2) Place an X in the appropriate box for each question of each exercise; 3) Clip answer sheet from the page and mail
it to the CE Department at Montage Media Corporation. For further instructions, please refer to the CE Editorial Section.

The 10 multiple-choice questions for this Continuing Education (CE) exercise are based on the article “A systematic approach to full-mouth

reconstruction of the severely worn dentition,” by Jay Lerner, DDS. This article is on Pages 81-87.

1. Which of the following factors contribute to the 6. Severe attritional wear occurs as a result of:

development of tooth wear?
a. Abrasion.

b. Affrition.

c. Erosion.

d. All of the above.

. Preoperative evaluation is critical to restorative success,
and should include:
a. The patient's diet, history of eating, and/or
gastric disorders.
b. The patient's present state of occlusion.
c. Behavioral factors that may contribufe to
parafunctional habifs.

d. All of the above.

. How is vertical dimension developed?

a. By balancing ramus growth and footh eruption.

b. By allowing the teeth to grow in a sfafe of imbalance.

c. By allowing the mandible to close in a sfate that is not
in alignment with centric relation.

d. None of the above.

. Which of the following reasons justify the clinician’s
alteration of vertical dimension?

a. To gain space for footh restoration.

b. To improve aesthetics.

c. To correct occlusal relationships.
d. All of the above.

. According to this article, patients can only function at
only one standardized, acceptable vertical dimension.
Vertical is not an adaptable position, and must be main-
tained at the same degree for all cases.

a. Both statements are frue.

b. Both statements are false.

c. The first statement is true, the second statement is false.
d. The first stafement is false, the second statement is true.
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10.

a. lifefime degradation.

b. Resforative intervention.

c. Occlusal prematurities preventing functional and para-
functional movement of the jaw.

d. None of the above.

7. When a patient presents with sever anterior wear the
clinician should:
a. Automatically open the vertical dimension.
b. Restore the dentition to the existing occlusal scheme.
c. look to remove any posterior prematurities o centric
relation before restoring dentition.
d. None of the above.

8. When the condyles are seated in the centric relation

position and the teeth come together:

a. Prematurities on posterior feeth act as a fulcrum that
prevent the anterior teeth from fouching.

b. The anterior teeth will limit adequate canine guidance
for compromised function.

c. Insufficient space will be provided for the clinician to
resfore the aesthefic requirements of the tooth length.

d. Restoration of maximum intercuspation in conjunction
with cenfric relation is prevented.

9. Why did the clinician maintain the placement of the
posterior bite records while obtaining the anterior bite
registration throughout the tooth preparation sequence?
a. To maintain the centric relation.

b. To maintain the vertical dimension position.
c. Both a and b are correct.
d. Neither a nor b are correct.

How was the length of the central incisors determined to
ensure optimal aesthetics?

a. Using a composite mockup.

b. Using clinical photography.

c. Using a fulkmouth diagnostic waxup.

d. All of the above.



