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DENTAL TRAUNfATOLOGY

Case Report

Combined technique with polyethylene fibers
and composite resins in restoration of
traumatized anterior teeth
Vitale MC, Caprioglio C, Martignone A, Marchesi U, Botticelli AR.
Combined technique with polyethylene fibers and composite resins in
restoration of traumatized anterior teeth. DentTraumatol 2004; 20;
172-177. (© BlackweU Munksgaard, 2004.

Abstract - Traumatized anterior teeth need quick esthetic and
functional repair. Esthetic requirements of anterior teeth require the use
of composite materials which, in the most complex cases, can be used in
association with fibers so as to improve their mechanical resistance.
Many kinds of fibers are available. The authors considered jjarameters
such as physical properties, water absorption, ease of cutting and of
laying. Polyethylene fibers appear to have the best properties in
elasticity, translucency, adaptability, tenaciousness, resistance to traction
and to impact. Fifteen children, between 7 and 13 years old, with crown
fractures ofthe anterior sector were treated. In the case ofa simple
crown fracture, the missing part was restored by polyethylene fibers and
composite resins. In the case ofa complex crown fra< ture needing
endodontic treatment, the fibers were used as a central core stump in
order to restore the dental morphology. At control examinations, the
teeth restored by this technique were acceptable, both in function and in
aestlietics. Thus, the authors recommend this combined technique for
predictable restoration of traumatized anterior teeth.
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Traumatized anterior teeth require quick functional
and esthetic repair. Composite materials are com-
monly used in clinical dentistry for esthetic resto-
rations, particularly in the anterior dentition.
However, these materials have poor mechamcal resis-
tance. Approaches to strengthening composite mate-
rials have included reinforcing their resinous matrix
with fibers. Different fiber types have been added to
composite materials to improve their physical and
mechanical properties (1).

Glass fibers, consisting of glass interlaced filaments,
improve the impact strength of composite materials.
They have appreciable esthetic properties, but do
not easily stick to resinous matrix (2).

Carbon fibers prevent fatigue fracture and
strengthen composite materials, but they have a dark
color, which is undesirable esthetically (3-7).

Kevlar fibers, made of an aromatic polyamide, are
the evolution of nylon polyamide. They increase the
impact strength ofcomposite materials. However, they
are also unesthetic, and thus their use is limited (8).

Vectran fibers are synthetic fibers ofa new genera-
tion, made of aromatic polyesters. They show a good
resistance to abrasion and impact strength, but they
are expensive and unwieldy.

Polyethylene fibers improve the impact strength,
modulus of elasticity, and flexural strength of com-
posite materials. Unlike carbon and Kevlar fibers,
polyethylene fibers are almost invisible in resinous
matrix and, for these reasons, seem to be the most
appropriate and esthetic strengthcners of composite
materials (1,7).

In these clinical cases, we used a polyethylene fiber
(Ribbond Reinlbrcement Ribbon, Ribbon, Scottle,
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VVA, USA), which is suited to strengthen composite
materials.

Our choice considered the following parameters:
physical properties, wetting ability, ease of cutting
and laying.

Ribbond^ is a spectrum of 215 fibers with a very
high molecular weight. These fibers have a very high
coefficient of elasticity (117 GPa); this means an excel-
lent resistance to stretch and distortion. They also have
a very high resistance to traction (3 GPa), as a result
of their 'closed stitch'con figuration, and a good adapt-
ability. Ribbond*^ fibers are also characterized by
an impact strength five times higher than that of
iron. They are translucent and assume the color of
the resin to which they are added. Ribbond* fibers
easily absorb water because of the 'gas-plasma' treat-
ment to which they are exposed. This treatment
reduces the fibers' superficial tension, ensuring a good
chemical bond to composite materials.

Ribbond ' fibers can also be cut by using special
nippers without fraying or losing theiroriginal dimen-
sions (9-15).

These polyethylene fibers can be used in pediatric
dentistry to splint traumatized teeth, restore fractured
teeth, as a space keeper, or in the postorthodontic fixed
retainers.

The aim is to increase composites'mechanical prop-
erties by using polyethylene fibers, in order to restore
traumatized anterior teeth, and also to evaluate their
life span in terms of resistance to masticatory loads
and esthetic results. This clinical study has a 2-year
follow-up.

This paper presents two cases, one simple and one
complex, where this technique was successfully used.

In the case ofa simple crown fracture, the missing
part was restored by using polyethylene fibers and
composite resins.

In the case ofa complex crown fracture associated
with the necessity for endodontic treatment, the use
of fibers was aimed at the creation ofa central support
stump to restore the dental morphology.

Casei

A.B., a 13-year-old patient, presented a complex
crown fracture ofthe upper left maxillary incisor with
pulp involvement. After radiographic examination,
a decision was made to start an endodontic treatment

A local anesthetic was administered (Ubistein 4%,
articaine 4%, and epinephrine 1:200000, 1.7 ml,
Espe, Norristown, PA, USA), and the tooth was iso-
lated by a rubber dam (Hygenic Dental Dam, Col-
tenc, Mahwah, NJ, USA). Following biomeehanical
preparation, the root canal was treated with K-type
files (Dentsply Maillefer, Paris, France) and was irri-
gated with sodium hypochlorite and EDTA solution

^i^. J. First examination: complex crown fracture of upper left
central incisor (ULCl).

to remove the smear layer. Finally, the root canal
was dried with adsorbent paper points and filled with
gutta-percha points (Dentsply Maillefer, Paris,
France) and sealer (N2 Endodontic Cement, Ghimas,
Bologna, Italy) using the lateral condensation techni-
que. The cervical access of tbe canal was temporarily
closed with Cavit (Espe, Norristown, PA, USA).

Two weeks later, it was decided to restore the dental
morphology by a central support stump created using
polyethylene fibers and composite resins. The dental
element was isolated by a rubber dam, and a slot
was created into the root canal in order to lay poly-
ethylene fibers. (Fig.2)

After a conventional etching by orthophosphoric
acid (Conditioner 36, Dentsply DeTrey Gmbh, Kon-
stanz, Germany), tbe bonding agent (Scotchbond 1,
3M Dental Products, St. Paul, MN, USA) was applied
to the dental surface. Polyethylene fibers (Ribbond
Reinforcement Ribbon, Ribbon, Scottle, WA, USA),
previously conditioned by the bonding agent (Scotch-
bond 1, 3M Dental Products, MN, USA), were laid

Fig. 2. After a traditional endodonlic trcaimcnt, a slot is created
in the root canal in order to lay the libers.
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Fig.3. ARibbond-^ fiber is conditioning by the bonding agent. /•'S'^- Laying ol Ribbond ^̂  fibers.

Fig.4. After a conventional etching by orthophosphoric acid,
the bonding agent is applied to the dental surface.

in the slot of the root canal in association with
composite material (Spectrum T.P.H., Light-Cure
Composite, Dentsply De Trey GmbH, Konstanz,
Germany). (Figs. 3-6). A central support stump was
created (Fig.7). Finally, the dental restoration was
completed using the composite's incremental tech-
nique (Fig. 8).

Fig. 7. Creation ofa central support stump.

According to the esthetic requirements ofthe ante-
rior sector, the dental morphology was perfectly res-
tored together with a complete functional recovery.
CUnical and X-ray control examinations (3,6,12, and
24 months later) confirmed the efficacy ofthe com-
bined technique with polyethylene fibersand composite
materials.

Fig. 5. Application of the composite material in the slot created
in the rool canal.

Fig. 8. Final result: ULCI is completely restored by composite
materials.
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Fig. 9. First examination: crown fracture ofboth upper right
central incisor (URCIJ and upper left central incisor (ULCI).

Fig. 10. Crown fragmtni of ULCI.

Case 2

C.N, a 9-year-old patient, showed a crown fracture of
both maxillary central incisors {Fig.9). The vitality
test was positive, and the crown fragment ofthe left
incisor was available (Fig. 10). We restored the right
incisor using the acid-etch composite resin technique.
On the contrary, the dental morphology of the left

Fig 12. Failure of ULCI restoration by sticking the crown frag-
ment.

incisor was restored using the crown fragment. Both
the dental element and the crown fragment were
etched by orthophosphoric acid (Conditioner 36,
Dentsply Dc Trey Gmbh, Konstanz, Germany) and
conditioned by the bonding agent {Scotchbond 1,
3M Dental Products, St. Paul, MN, USA). Then, the
crown fragment was stuck to the tooth using a thin
layer of composite resin (Spectrum T.P.H., Light-
Cure Composite, Dentsply DeTrey Gmbh, Konstanz,
Germany) (Fig. 11).

Two months later, the crown fragment broke ofT
(Fig. 12), and we decided to restore it using the com-
bined technique with polyethylene fibers and com-
posite resins. The anterior sector was isolated by a
rubber dam (Hygenic Dental Dam, Coltene, Mah-
wah, NJ, USA), and the enamel surface was etched
by orthophosphoric acid {Conditioner 36, Dentsply
DeTrey Gmbh, Konstanz, Germany) (Fig. 13).

Having evaluated the required length, polyethylene
fibers (Ribbond Reinforcement Ribbon, Ribbon,
Scottle, WA, USA) were cut by special nippers
(Figs. 14 and 15).

Botb the dental element and tbe polyethylene fibers
were conditioned by the bonding agent (Scotchbond

Fig. IL Final result after first restoration without fibers. Fig. 13. Isolation of the anterior sector by a rubber dam.

175



Vitale et al.

Fig. 14. Evaluation of fiber length required. Fig. 17. ULCI enamel surface is etched by orthophosphoric acid.

Ftg. 15. Cutting ofa Ribbond® fiber by using special nippers. Fig. 18. Laying of Ribbond* fibers.

1, 3M Dental Products, St. Paul, MN, USA) (Figs 16
and 17).

Polyethylene fibers were laid correctly, and restora-
tion was completed by stratifying composite resin
{SpectrumT.P.H., Light-Cure Composite, Dentsply
DeTrey Gmbh, Konstanz, Germany) (Figs. 18-21).

The patient was recalled for periodic control exam-
inations during which puipai vitality and occlusion
of the restored teeth were tested.

Discussion and conclusions

In the restoration of traumatized anterior teeth, both
esthetics and mechanical resistance to fracture are
of great importance in obtaining a good long-lasting
result.

Ribbond" fibers represent an effective means to
confer a higher mechanical strength to composite
restorations, without changing the esthetic result.

Fig. 16. A Ribbond®' fiber is conditioning by the bonding agent.
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Fig. 19. Restoration of ULC Î by the composite's incremental
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Fig. 20. Final results.

Fig. 21. Control examination after 18 months.

The translucency of Ribbond® fibers makes them
more esthetic than Kevlar or carbon fibers.

In the clinical cases treated, we found it very easy to
lay Ribbond® fibers and stratify composite materi-
als, allowing a quick restoration of the dental mor-
phology.

During control examinations, the efficiency ofthe
combined technique of polyethylene fibers and com-
posite resins was confirmed; in fact, there were no
restoration fractures or dimensional changes.

In the case ofa complex crown fracture, the dental
restoration by Ribbond ^ fibers and composites to cre-
ate a centra] support stump could be a useful thera-
peutic approach in order to shorten the recovery
period following prosthetic restoration. In fact, it is

possible to avoid a new intervention on the stump and
to proceed directly to prosthetic shaping.

In conclusion, the authors suggest that this com-
bined technique of polyethylene fibers and composite
materials could be a very efficient alternative proce-
dure to conventional plans of treatments in trauma-
tized anterior teeth, with excellent esthetic and
functional results.
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