egthetic and functional restoration of
{he severely worn dentition represents
f-l 2 significant clinical challenge. One of
I s demanding aspects ol such cases in
the development of sufficlent restorative
Repee, while, simulianeously fulfilling aesthetic,
BREtsal, and functional parameners essentlal 1w
e sticcess. When evaluating and diag
1T FIJ.“L']I[ 'rh"llh severely worn ILII,'?IlIII-"IfI
geis must be placed on the occlusal pre-
i e preventing condylar seating into the
e feliiion position. Success in maintining
e wear caccs depends on the developmeni

RRper anterior guidance w allow for poste-

R
sieluston within the patients envelope of

oof the most challenging procedures 1n

SLELE N ]T'l QIEer W SUL I.'I."-‘-i.!ll:.i"f restore and

- i teeth, one must gain msight o
ewthe teeth arrived ar this state of destroction
wear cen result [rom abrasion
etnsion (Addy and shellis 2006, Beyth et al
) I:iﬁl'_lpﬂ eral 2004, Verrenr 2001, Litonjua
00Y), Recearch has shown that these
;mﬁuﬂsm.—. rarely act alone and there is

'ﬂ'ﬁ'ﬂ-}'f' A comhbination of the PTOCESSES.
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Figure 1: Posterior prematurities can cawse the mandi
ble ta close in a position forward of centric relation

Evaluation and diagnosis should aceount fin
the patient’s diet, history of eating and/or gas
tric disorders, along with the present state ol
the occlusion. Emphasis must be placed on the
evaluavon of occlusal PTEMATUNTES PIEVENTINE
condylir seating into. the centne relation pos
ton (Dawscon 2006). Behavioural factors that
may contribute to parafunctional habits and/or
nocturnal brosism are also important o under-
statied and manage in order 1o successfully re-
store: and maintain a healthier dentition (Nefi
1995). Once a complete understanding of the
eticlogy of the dentitions present staie s ap-
preciated, a treatment plan can be formulated
taking into account the number of teeth to be
treated, condylar position, space availability, the
vertical dimension of occhision (VDO), and the

choice of restorative mateninl (Dahl et al 19933

While all peclusions wear w some d

aver the lifetime of the patient, nommal physio
logical wear usually does not requine correction

(Dawson 2006). Severe or excessive wear refers

oath  destruction that requires Tesiorative
intervention. Severe attntional wear can result
from octlusal prematurities that prevent func-
tional or parafunctional mevements af the faw
I'his wear can be seen at the site of the prematu-
rity or on the antenor teeth as-a result of the his

and slide” torward (Dawson 20061 Restor

M
ol the worn anterior teeth then becomes a chal
lenge as space availability for prosthenics be-
comes Himited. If lengthening the teeth is a goal
n order te achieve a more aesthetic smile, then
thee gquestion of the need 1o alier YDO suhse-
guently arises

There is some debate among professionals as
for what constitutes the need to open VDO in

the restoration of anterior teeth (Spear 2006)

Clinical

A systematic approach to full-mouth
reconstruction of the severely worn dentition

y Lerner demonstrates a procedure that allows the clinician to obtain the space
guired for the restoration of severely worn dentition

Figure &; When the condyles are seated in centric
refation, posterior teeth act as a fulorum to prevent
contact with the anterior teeth

In most cuses, elimcians look o alver vertical di-
mensicn for ane or all of the following reasons
to gain space for the mestommtion aof the teeth; to
improve aesthetics; or o correct occlusal rela-
tinnships, Linderstanding what determines the
VDO and what the effects ol alterme 1t have
I, ms-

cle comfort, hite force, speech, and long-term

o the temporomandibular join

occiosal stability are prereguisites (o restoring
the worn dentition. Spear clearly oulings the
principles of VIO and concludes that patients
cain fomction at many acceptible vertical dimen
sions, provided the condyles are functioning
fromn centric relation and the joint complex is
healthy, He states that vertical is a highly adapt-
able position, and there is no single correct ver-
tical dimension.” He further conclades that the
best vertical dimension is the one that sabshies
the patents acsthetie desires and the practition-
eTs functiona :JLI"I."..EF- with the maost conservative
approach (Spear 20046),

Vertical dimension 8 developed by the bal-
ance-of ramus growth and tooth eruption (Spear
2006), and is affected by the repetitive con
cracted length of the elevater muscles during
growth and development. It is, therelore, gener-
ally measured by a point on the maxilla and a
point on the mandible at the anea of first molars
Cfren, due o postenor prematurities the muos-
cles of masticadon are n-a state of imbalwnce
anel will ¢lose the mandible in & posttion that

ligrment with centric relation due 1o
pecommodation of the teeth (Sesemunn 2005)
This position is usually forward of centric rela-
tion (Figure 1)

Clinica]l examination of this condition will
revedl anterior tooth wear with minimal poste

tlor wear When the condyles are seated in the

Aesthetic oty 10




Figure 3: Preoperative view of a patent who presented
with severely wom dentition

Figure B: Mounted study casts reveated the second
molars to be in premature contact when the condyles
were seated in centric relation

Figure 9: The ceramist fabricated a centric relation
amerior index that held the centric relation position at
the desired vertical dimension

LENLrEK ]"L':'lllln.‘-ll ]\I'lFlrlnlli 1.I.'Il.,l t'rw ||:'1'r|'l Come

together, the posterior tzeth adt as a fulcrom
that prevents the anterior teeth from touching
{(Figure 2], This antenor separation may pros

r the clinician (o réstore

vide enough space lo

the sestheric requirements of ooth length
while maintaining & position that allows resto-
ration of maximum intercuspation in conjunc-
tion with centric relation (Sésemann 2005)

When starnting

thom, opening of the anterior weth by mm will

from 2 cenlric relation rsl=

d & posterion separation of ﬂ['l]"l't'iililluﬂl'l"'

n anil stretch the masseter musecle length
approximately 1mm IF the condyles are not
in centric relation and are subsequenly seated
1 2 more superior position, every millimerer

will reduce the masseter

ol vertical sez

26 Aesthetic (o i

Figure 4: Bonded restorations were present on the
lingual aspect of the maxilkary anterior teeth, originally
placed to restore a combination of attrition and eno-

Figure 7; An intraoral composite mockup was per
formed 1o establish the ideal length for the central
IO

Figure 10: Measurement of the anterior space from
marginal tissue of teeth # 9(21) through 124(31)
(14.64mm) in maximum intscuspation

muscle length by Tmm (Spear 2006) therely

clim the need for a true opening of ver-

tical dimension. The following case presenta-
tion demnonstrates a means to oblain the Spuice
reguired [or the mestoration of severely wom

dentition without alsering the VDO

Case presentation

A 55-vear-old male patent presented with the
chiel complaint ol anterior tooth wear and
requested aesthetic enhancetnent (Figure 3)
Clinical examination revealed severely worn
anterior teeth, and premaolars in addition to
bonded restorations on the lingual aspects ol
the muxillary anterior teeth o restore whal
appeared 1o be an erosive process. Advanced

i O €105 WEre present om m I'I.:-

abrasior

Figure 5: A centric relation bite record was performed I
with the use of a leat gauge

Figure & The full-mouth diagnostic waxup took infa
account that the second molars would be removed
and aesthetic crown-lengthening procedunes per-
formed

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

buccal surfaces of the canines and prem
teeth (Fipure 4). The patient related a his
ard, =8
young man, gastrie regurgitation. His pe

that included clenching, grinding

dontal status included areas of posterior pod

eting with advanced bone loss in the so

maolar regrons. The gingiva also exhibited e
af clefting in the anterior regons.

In order 10 properly diagnose the case
comprehensive examination was condue
Inchisive of a full-mouth radiographic se
caries detection, and periodontal | probis
Evaluation of the TMJs was unremacishis
with normal jaw opening and mnge of
Lo No |l H(‘l.llll,lb_ :-||-_'I'I"-| ar \_'j.'r'ﬂl:".'_"n]:\ .
instability were evident, Joim loading ih

tric melation was I:"-'”l"”'l'i'.'ill utilising bimans
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Rigure 12: Prepration of the maxillary pasterior teeth
Was performed wsing the index, and posterior bites
were taken

Figure: 15: The mandibular posterior teeth were pre-
pared with the anterior bite records from day one in
pléce 4o hold centric relation and VDO

Figure 18: Ocelusal equilibration in centric relation
- #stablishing canine and protrusive guidance

Smmpulation and 4 leaf gauge (Long 1970,

SlicKee 2005). Both methods resulted in no re-

S parted tefision or tenderness and revealed first

Bttt ol contacis on the second molars, with

Mopward slide into the maximum inter Cuspa-
fian pesition

lmpressions for study casts were then made,

gag with a centric relation occlusal record

the leal gauge and a facebow transfer

21 (bong 1970, Mckee 2005, Fenlon

Woellel 1943), Following the mounting

fithe study casts, it became apparent that by

ing the condyles in-a ceniric relation po-

the second molars were in premarure

the anterior teeth to the proper aes-
Elengrh (Figure &),

ent planning
g periodontal consultation, it was
that all of the second molars

& Vollime 2 Numbe 4

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

Figure 16: The mandibular anterior teeth were
prepared and a new anterior bite record was taken
utilising the new posterior bite records to maintain
centric refation and VDO

Figure 19: Fabrication of a custom incisal guide tabla

would be exracted due to advanced hone
loss, Osseous surgery would [ollow in all
four posterior gquadrants, as would sesthetic
crown lengthening In the anterior region
Due to the advanced wear of the remaining
teeth, the treatment plan involved full-cover
age restorations on all teeth. The presence of
scleronic dentin and the possibility of contin
ued clenching andfor bruxism established 1he
need for cemenied, as opposed to adhesive

eS0T

g {Tay and Pashley 2004, Kwong et
al 20000 For long-term predictability, the au-
ther selected porcelain-Tused-to-metal (PFM)
restorations. Zirconia crowns would also have
represented an acceptable choice,

Once the treaiment plan was accepred, an
intraoral composite mockup was perlormed
and photographed to establish an ideal length
for the central incisors from an aesthetic
standpoint (Figure 7). These images and the

measured length of the maxillacy ceniral inci-

Clinical

Figure 14: The provisional restorations were placed
with petroleum felly, in order to facilitate simple
remaval the following day

Figure 17: Final provisional restorations fabricated in
three sections

Figure 20: The mandibular preparation model was then
maounted against the maxillary preparation model with
the first set of bite records

sors were then communicated 1o the labora-

tory technician (o afd in the fabricadon of a

lull-month diagnostic wax-up, which would
be completed with the understanding thar the
:-L"l_'l.'ll'ld. :IEI.'l.ilIh WENE o I'I‘_' I'E"|'<'|-C'l'\\,'flj :T!'II.'I ||'|;'||
aesthetic crown lengthening procedures would
be pertormed 1o raise the gingival tissueés in the
antenior region (Figure &), Prior to waxing the
case, the ceramise fabricated a centric relation
amterior index that would maintain the centric
relation position a1 the desired VDO during
the preparation phase (Figure 9), This index
can be made [rom hard laboratory putty or GC

pattetn resin

Tooth preparation

Following a two-month: period of periodon-
tal healing and maturation, the patient was
schectuled lor sppointments on 1wo consect
tve days to prepare first the maxdliary, then
the mandibular arches: On the first day, the

Besthetic I y 2T




Clinical

Figure 21: The provisionals were remaved and the definitive crovns wene tried in and

evaluated for aesthetics, occhssion and phonetics

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

arch

author wtilised the centne relation index and
measured from the marginal tssue of tecth
#(21) through #24(31}— gining 2 38 mm
of amerior space by simply having the con

dyles seated in centric relation. This anterion
opening was accomplished without apprecia-
bly stretching the elevator muscles (Figures 10
andl 11}, Mreparation of the maxillary right and
perlormed using

lelt posterior teeth was then
the index to confirm clearance, With the index

in place, posterior bites were taken utilising a

Figure 22: View of the completed maxillary restarations. Guidelines established

throwgh provisionalisation ensured minimal adjustments were needed

Figura 24: Final equilibrivm of the case was accomplished with a compaterised oc-

clusal analbysis (T-scan |1, Tekscan, Baston, MA)

rigid bile-registration material (fe. Fuiar-D,
Roydent Dental Producs, Johnson City, TN}
(Figure 12}

The index wais then removed, and the an-
terior teeth were prepared utilising the poste-
rior bite records o verify clearance. Following
L"f‘-l'!'lpil"""'.: of the anterior preparanons, an
anterior bite was obtained with the posterior

be records in place. By systematically record

he posterior bite with the centric index in

place a

nd then the amerior bite with the s

Dr Jay Lerner is a Senior Instructor for the Aesthetic Advantage Hands-
on Continuum. This five-day course will be held this year in London on
Friday 11 - Sunday 13 July and Friday 18 - Saturday 19 July. Dr Lerner will
also be a speaker at next year's World Aesthetic Congress. For further
information and to book your places, please call 0800 371652, visit
www.independentseminars.com or email:

seminars@fme.co.uk
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terior bites in place, the centric relation and
vertical dimension position were maintained
(Figure 13

A lull-arch polyether impression (Perma-
soff, Garant-L, 3M ESPE, 51 Paul, MN) was
then taken, followed by the fabrication of pro-
vistomal restorations (Luxatemp, Zenith/DMG,
Englewood. NJ) created in three sections: two

pasterior sections from molar to first premolar,

.'I.:':-lj On anlenor section roim canine to canine

Since the maxillary arch was prepared on the

independent

seminars
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stodary, ooclusion was adjusted agamst the
omals through equilibration of the
mandibular 1eeth (Figure 143,

ihnmg the second visit, the maxillary
prvisional restorations were removed and

Canterior bite recond from day one was
dmseried 0 hold the centric relation and ver-
dimenision while the mandibular poste-
teeth were prepured. Following bilareral
aration of mandibular posterior teeth,
records were taken with the amterior hite
tecord in place (Figure 15). The mandibular
nierior (eeth were then prepared urilising the
nior bite records 1o check clearance, and
A new anterior hite record was taken (Figure
' A polyether final impression was then
bmade, dtd mandibular provisional restora-
ons were fabricated from the index of the
stic. waxup. As with the maxillary
anal restorations, the mandibular pro-
were fabricated (n three sections
IT], The provisional restorations were
wecently equilibrated to establish maxi-
miercuspation in centric relation along
ganine- guidance and anwerior coupling
n progrusive gundance (Figure 183
' Ooce the provisional restorations were
equiltbrated and the aesthetics and phonet-
re deemed satislactory, an occlusal bite
was wken of the maxillary and man-
provisional restovations. The maxil-
} pnalcnur sections were removed and,
th the anterior section still in place, pos-
bite tecords were taken. The anteror
was then removed and, with the pos-
bite records in place; an anterior bite
il was taken,
Impressions of the provisional restorations
ere meade. and @ facebow recording was tak-
i of the maxillary provisionals. Unilising the
ficehow, the maxillary provisional model was
mounted on the articulator;, the mandibuiar
fwas then mounted using the occlusal
meord of the provisionals sgainst each
gther. The ceramist was thus able to fabricate
fﬁsmm incisal guide table (Flgure 193, A
m inctsal guide table, as described by
san, allows the ceramist to reproduce the
gr puidance established in the mouth
the provisional restorations (Dawson
) The protrusive path and lateral excur-
swons were recorded in pattern resin on o flat
de wable by movement of the articulator
i Lhe unser resin (Dawson 2006),
| Once the imcisal guide table was fabri-
ited, cross mounting began, The maxillary
ation model was mounted against the
mandibular provisional restorations utilising
the third set of bite records. The mandibular

July 2008 Volume 2 Number 4

prepararion model was next mownted sgams
the maxllary preparation 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 defmitive restorations. A putty
index was made from the provisional model
to confirm the exact length and shape for the
fmal restorations, while the custom guide ta-
ble provided information on the shape of the
lingual aspects and the path taken for the ca-
nine and protrusive guidonce.

Definitive restorations

Following a three-week period, the provision-
al restorations were removed, the case was
tried in, and then evaluated for aesthetics, oc-
clusion, and phonetics, Since the ceramist fol-
lowed the guidelines of the provisional resto-
rations, minimal adjustments were necessary
ar this stage (Figures 21- 23), Final equilibra-
tion of the case was accomplished with a leaf
gauge and a computerised occlusal analysis
sysiem (i.e. T-Scan 111, Telescan, Boston, MA)
(Figure 24) (Kerstem and Wilkerson 2000,
Kerstein [992),

Conclusion

Severe wear cases present many chailenges
10 the restorative dentist, including gaining
the space w create restorations o sarisfy the
patients aesthenc desires, while also fulfill-
ing oceluzal and functional parameters that
are essential for long-term success. The case
presented has demonstrated rhar the required
space may he obtained by seating: the con-
dyles in centric relation position. The mairte-
nance of severe wear cases can be énsurved by
the devetopment ol proper anterior guidance
thal allews lor posterior disclusion within the
patient’s envelope of function. Taking this
guidance into account during provisionalisa-
tion ensures minimal adjusiments in the de-
finitive restorations and a greater long-term
predictability of the case
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