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Abstract

he loss of anoantevior tooth dag

to periodonlal reasovs,

endodontie reasons or due W
trauma has a great psyehological effiect
upon the putient. His primary coneern is the
restoration of an esthelic appearance. Fiber-
reinforced composite resin (FRC)
prostheses. offer the advantages of good
aesthietics, minimal tnvasive treatment, and
an ahility {o bond (o the abutment teeth,,
thereby compensating for less-{an-optimal
abuiment tooth retention and resistance
torm. These prostheses are composed of
two types ol composite materials: {iher
camposites to build the framework and
livbrid or microfill particulate composites,
to ereate the external veneer surface. This
cuse report is based on the use of fiber
reinforcement in the fabricution of
composite-fixed partial dentures of
conventional preparation. The possibilities
liher reinforcement technalpgy offers must
he. emphasized o the dental community,
Rather than limiling the discussion fo
whether FRC prostheses will replace metal-
ceramie or full-ceramic prosthéses,
attention  should be [focused bn the
additional tregtment options braught by the:
use of fibers. Howeyer. more elinical long
term studies are needed.
Introdoction

Traditivmal meml reinforeced bridges e

characterized by certain disadvantages.
These disadvantages culminate in the
honding. and sesthétic problenis pl” metal
{rmeworks, Fortunately, thes¢ problems
cun now be overcome; 1o o large extent, by
the use of [fber reinforced composie
(FRC). In fact. the bond strength between
the prostheses and the abufment teeth
ubtained when asing FRC materials is 50-
100 % higher than the bond strength
achieved when using metal framworke." In
dadditiom, in FRC resturations the gliss
fibers are translucent and covered wilh
veneering composites. resuling in good
aesthetic restorations, which donot increase
plague aceamolation.” Metal-free
proslheses conlinue to gain infevest.
Althoueh the metal alloys contribute: great
strength 1o the prostheses, they do sa at a

4

cansiderable aesthetic bability. Twa
somewhat diffevent metal tfiee approaches
to fixed tooth replacement continue to be
developed for a variety of elinical
applicarions. These are all-eeramic and all-
campasile systems, Composite or
polymeric prostheses genarally consist ofa
particulate compuosite veneersupporied by a
FRC-substructure {framework).

With FRC prostheses, there are twa
approaches in osing fibers: one is based on
conventional made restorations while the
other is based upon using [bers in
minimally imvasive réstoration by direet or
indirect fabrication, FRC-suppurted
prostheses have undergope much lesting
recently inthe labovatory and inthe patient's
mouth, ~ The FRC prosheses can  he
fabricated ‘indirectty in the prosthetic
lahoratory by a dental technician. chair side
in the dental clinic by Ihe dentst. or directly
in the pabents mouth, Veneer materials
used for the chnirside-fibrjcated prostheses
are light eured bybnd or microfill
composites typically found 10 the demal
chnte. Laboratory-made prostheses,
including the FRC frnmewaork, arealso light
cured but may have ap additional hieat
polymerization stage with the optional use
of vacuum or pressufe to enhance
palymerization, Deep polyinerization
improves mechanical properties, especially
the Mexural strength of the FRC framework
and wear resistance as well as color stabiliry
of the veneering composite,”

What is preimpregnated fibre
reinforced resin composite (FRC) 277

FRC consists ol bhundles of long glass
fiber preimpregnated with a resin matrix to
muke frameworks for fixed prosthests, Pre-
impregnared fiber rewnforced resin
compasile provides the potential lora metal
free, ceramic free prosthesis with potentisl
for lomg term durahility wnd excellent
esthetics, The FRC form of framework over
which paniculare composite s buily up.
Difterent types of FRC materials exhibiting
4 wide varety of mechonical Aexurnl
properties e commercially availible. The
mechanical propertics of FRC materials are

‘primartly dependeni upon fiber type (glass,

aarbon, aramid, or palyethylene), quaniity

of fibers in the matrix resin (maximitfm is
135103 in o bundle), fiber wrchitectume
(unidirectional, woven, or braided). and
guality of impregnation of fiber wilh resin.

Seme manulacturers produce dry fibers
that vequire band mpregnution by {he
technician orthe dentist, e.g. Ribbond. Glas
Span.and Construct, Some of the
commercially available FRC materials are
machine impregnated with resin by the
manufacturer, ¢.g. EverStick, FiberKor, and
Veclris. These machine-jmpregnated
maierials are also konown as pre-
impregnated FRC materials. The
mechanicnl ind  handling  properties of
michine-impregneted FRCs are betier than
those of he hand impregnated FRCs.
Rigidity of the FRC framework is crucial
Tor the inmtegrity of the veneer, made from o
brittle material, such as particulate filler
composile.

The wltimate flexural strengih of
manulactyrer impregnated (pre-
impregnated) anidivectional glass FRC
material ranges from 300 10 1200 MPa."
This is greater than the flesural strength of
noble allovs. For palyethylene fiber
composiles. [lexural strength values are
lower than glass or carbon fiber composites.
Clinical tooth replacement applications of
FRC-re¢inforced prostheses are vrgunized
into lwo calegories; laboratory-fabricated
prostheses and ¢hair side prostheses.”

Early Formulations

* Composed of woven yglass or
polyvethylene {ibres wineh were hand
impregnated  with a composite or
unfilled resin by the dentist or
technician,

» Used for bonded prosthesis, splints-and
reliners.
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Disadvantages

»  Undesirable handling characieristics.

+  Opaque appeatance.

< Did nat hond well 1o enamel or ollier
Tesin composifo materisdls,

Latest Formulations

»  The improved FRC are light and heat
polymerized and comaing (S 2) glass
fibres amd the resinons matux (BIS-
GMAY which are coupled during the
manufacturing process.

Advantages.

«  Handling much more casier

v They have 7 times the strength of

particulales,

» They lave 10 times the fexural

modulus of particulate composite.

*  Belter weur resistance, increnseil

elasticity and increased impaet /' fraglure

resislance.

Case Selection For A Fixed Fre

Prosthesis

Indications

»  Patient requiring an optimal esthelic
result,

= Desire Tor a metd) fieg, porcelain free
prosthesis,

»  Desire to decrease the polential wear of
the opposing Wwoth (v/s poreelain)

« A fixed space maimainer for adult ar
pediaine  patient after orihodontic
Ireatment.

» Patients with abutments having
(uestionable periodanal prognosis.

« Pavients who can oot talerate local
anesthesia amd sit for extended periods
oftime dueto medical reasons,

~  Asafixed emporary toll replacement
tor imiplant cuses prior to. loading the
implant.

» Dayirad to use anadhesive approuch 1o
the abuument leoth,

+ Cases of incompatibility wilth metal,

< Cosieffective,

Contraindications:

» lnability to eblain goed meisture
control. where the use of an adhesive
technigue can not he sucecessiully
performed.

» A prosthesis that invalves two or more
pontics Le. long span bridges.

«  Patients who exhibil para-functional
habits,

* Presence of onglazed purcelain
opposmg the prosthesis.

» Paiients who abuse alcohalic
substances.

The preimpregnated  fibre roinlorced

composite material used in this case s
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TARGIS VECTRIS (Ivoclar 1 Williams),

Vecuriy bas 3 orientations of its R Glass

fibers. which are embedded in s BIS-GMA,

decandiol  dimethaerylate, and wrethane
dimethaerylate, Veetris pontic has pamllel
glass fibers which: is composed of a safin
weave of 307 bias cut fibers. The Targis
particulate composite vencering material is
composed ol palycarbonute  dimetha-
urylate, ethoxylaled A dimethacrylate; and
wiethylene glyeel dimethacrylate * barivm
glass. mixed oxides and dispersed silica as

fillers. Targis has an sverage particle size ol

Tpm, is 78% filled by weight, smd is light

and heat eyred.

Criteria for selecting of aburment teeth

o Teeth with oinimal to Go existing
restorations,

»  Abutment teeth those are acceplable in
shape. position and eofour.

«  Abutment teeth with enough bucco-
lingual thickness o permit o 2mm deep
intragoronal preparation.

Casereport
A 32 year male patient presented to the

department with chiel complaint of missing

left upper front touth for last | month, (Fig,

2) History revealed that he had a trauma on

face 30 days baeck. Following this patient

lrad undergone extraction of maxillary leh
central incisor: CTinical and radiographic
examimation showed adjocent teeth with
sowd bove support withoul any crown or
ool fracture. The patient's medical history
was non contributory. Patient was given g
chinice between impluart or PFM bhndge bui
due {0 cconomic consirains: he was not
willing forany permanent treatment at this
point of time. also patient desired @ fixed
rathber thap @ removahle provisional
prosthesis o replace the missing central
incisor. Therefore, the treatment plan ol
FRC preimpregnated fibre reinforced resin
compostte poantic for provisional
replacement of ¢ missing tooth  wis
formulated and he vonsent ol the patient
was taken subseguent to due explanation,
Preparation of abutment teeth

Abutment teeth prepared with a slot (Fig. 3)
«  Duepthof 21mm,

»  Lengthof 1.5 w0 2mm
Fabrication

Followmg prepamtion ol slol on bath
the abutmem 1eeth ie. maxillary rnght
central incisor and lefi lateral jncisor an
impression of the arch was made and cast
was poured. A thin layer ol particulate
compuosite (Tetric Flow; vockm Vivadent)
was placed on the floor ot the preparation of
the dies. light polymerized. and then 610 7
FRC strips: ( Targis  Veetrid, IWoelar |
Williams) were cul und plaged aver the
particulate lover within each preparation
and across the edentulous space (Fie4). The

pontic support segments were attached to
the FRC atrips using & dual-polymerizing

composite resin  (Mariolink 11, Ivoelar

Viyadent, Schaan, Licchtenstein) thal was
briefly exposed (4 seconds) tovisible light
polymerization ({Astralis. 10; Tvaclar
Vivadent) (Fig.5).

The wing of the framework is positioned
onthe lmgual surface ofthe abutment tooth.
This is determingd by the amount of incisal
clearance with the opposing teeth, A Mylar
strip was placed between the teeth tolimit
the extent of spread of the adhesive and
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Dowable resin The palatal surfhce af the
abutments was etched with a1 phusphoric
aed gel (Ivoelar Vivadent, Amberst, NY).
(Fig.6) and an adhesive (Excite: Ivoclar

Vivadent) wes placed. The wing 'is
palymerized o the etched adhesive surface
of the abulment tooth by - visible light-
polymerizing unit wsing througly the
abutiment toeth for 4 lingual attachment.
(Fig.7) The framework was positioned

-

using a curved hemostal to hold the pantic
substruchire to the desired position within
the edentuluus space, and a gloved hinger
compressed the wing against the lingual

surface of the abmmem teeith. The
wing/Nowable composite résm complex
was polymerized from the facia) direction
for 60 seconds osing a visible light-
polymerizing wnil (Astralis 10: Ivoclar
Vivadent) ai a power density of 800
mW/em' ta initially tack the complex 'to the
twath, then polymerized again  from Lhe
lingoal for an additional 40 seconds
camplete the polymerization process. The
pontic shape was finnhzed using particulate
composile resin (Tetric Cerum,  Ivoclur
Vivadenl) to eregte a natural and esthelic

appearance (Fig.® &Y) This FRC

provisioual partial demure can be easily
removedd using a 12-bluded finshing bur by
prinding away the winged seginent pf the
partial denture with minimal loss of enamel
on the lingual surface of the abuument tooth.
Sommniary

The uge of a prefabricated FRC
framewnrk ta fabricate 4 chairside
provistonal partial dentwre prowvides the
clinician with another oplion for managing
@sthetics and function lor placement in the
anterior region, ™ This type of fixed 1outh
replacement provides the patient with a
reliable alernanve 1o the palate-supported
removable prosthesis: The advantages of
this approach include the efficiency of
baving a Iramework prefubricated the
strengtl provided by the resin-
preimpregnated  FRC in supporting the
purticulure composite resin, both in the
poatic and the connector area, und the
ability o involveonly | ol'the adjacent teeth
around the implant lor the attachment of'the
interim prosthesis. This periuts ease of
cleanimg under the pontic and wround the
healing implant. and less time for placement
andremoyval by the dentist.

Rather than limiting the discussion 1o
whether FRC proastheses will replace matal-
ceramic: or {ull-ceramic prosibeses.
artertion should be focused om the
addifional treatment options brought by the
tse of fihecs, However, more ¢linieal long
lermstudies areneeded.
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