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ABSTRACT

The loss of anterior teeth can be traumatic to the patient both 
psychologically and socially. Various treatment modalities have 
been considered for the rehabilitation of such mutilated denti-
tion. Conventional fixed partial dentures or implant-supported 
prosthesis are often the treatment of choice. Fiber-reinforced 
composite (FRC) resins, however, serve as an interim immedi-
ate, minimally invasive, reversible, single visit, and cost-effective 
alternative for anterior tooth replacement. The present case 
report discusses the successful replacement of an anterior 
edentulous space using FRC.
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INTRODUCTION

Modern restorative and rehabilitative dental procedures 
have evolved into an amalgamation of biologically, func-
tionally, and esthetically oriented new materials along 
with new age dental techniques. This has enabled the 
operator to make innovative decisions in clinical practice 
that are at par with the patient’s expectations.

Over the past few years, the development of fiber- 
reinforced composite (FRC) has offered the dental 
profession a variety of clinical applications. It provides 

the possibility of fabricating resin-bonded, esthetically 
acceptable, and metal-free tooth restorations for imme-
diate teeth replacement. This material can be directly 
processed intraorally, shows good adherence to natural 
teeth, and has with adequate strength to withstand mas-
ticatory forces. Also, prefabricated FRC posts, composed 
of glass fibers embedded in a polymer matrix, can be 
considered as viable alternatives to metal post systems 
in the restoration of endodontically treated teeth. This 
case series discusses the various applications of FRC 
material both as a crown and bridge material as well as 
a post system.

CASE REPORTS

Case 1

A 22-year-old female patient reported to the Department 
of Conservative Dentistry and Endodontics having a 
chief complaint of loss of anterior tooth with an urge to 
immediately replace a missing upper right central incisor. 
She presented a history of trauma 1 year back. On clinical 
examination, the maxillary left central incisor was found to 
be missing with loss of buccal cortical plate. The anterior 
teeth presented a normal horizontal and vertical overlap, 
a class I molar relationship with a canine-guided occlu-
sion. All the possible treatment modalities were explained 
to the patient. After discussion, it became clear that the 
placement of an implant for the replacement of the missing 
tooth had to be ruled out due to the availability of limited 
time. The fabrication of a conventional fixed partial 
denture (FPD) was avoided as the patient did not want 
mutilation of adjacent healthy teeth which would result 
from tooth preparation as warranted by conventional 
fixed prostheses at the present juncture. Options for the 
conventional treatment with implants or crown-retained 
FPDs remained open for the future. After obtaining written 
informed consent from the patient, directly made FRC 
FPDs (Stick Tech Ltd, Turku, Finland) was chosen as the 
treatment of choice in order to provide immediate accept-
able esthetics, preserve tooth substance, and postpone 
definitive but more invasive treatments. The treatment was 
completed in a single appointment. A sufficient overjet and 
overbite allowed the placement of the FRC framework on 
the palatal aspects of the abutment teeth. Consequently, 
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no cavity preparation for receiving vertical support for 
the bridge was needed. Proper protocol for isolation was 
followed. The space between the teeth adjacent to the 
edentulous space was measured, and a bundle of pre-
impregnated Ever Stickglass fibers was cut to the required 
length to adapt along the palatal surface of teeth 11 and 
22. Care was taken to prevent prior exposure of the bunch 
fiber to visible light till it was ready for adaptation to the 
adjacent teeth for the final bonding (Fig. 1).

After application of acid etchant (37% phosphoric acid 
gel) for 15 seconds, the etched surface was rinsed thor-
oughly and gently air dried. Adhesive resin was applied 
according to the manufacturer’s instructions (Scotchbond 
multipurpose adhesive, 3M ESPE, USA) to the tooth 
surface. Flowable composite resin (Stick Flow, Stick 
Tech Ltd, Turku, Finland) was applied on the bonding 
surfaces prior to placing the resin-impregnated fibers 
(EverStick). The flowable composite was light cured after 
the fibers were pressed tightly against the tooth surface 
using a transparent silicone package (mold) of the fibers. 
The resin-impregnated fibers were light cured initially 
through the silicone mold. The purpose of the flowable 
composite was to seal the space between the fibers and 

the enamel surface. The fiber framework was polymer-
ized two times for 40 seconds each. The fiber framework 
was then fully covered with a thin layer of flowable com-
posite resin, and the pontic was built up layer by layer 
using nanohybrid-type particulate filler composite resin. 
Successful chemical bond between fiber framework and 
veneered composite was achieved by light curing. The 
shade of final veneered composite resin was selected 
using composite shade guide, and occlusion was care-
fully adjusted with articulating paper. The occlusion was 
adjusted carefully to avoid any primary or premature 
contacts both in centric as well as eccentric and also to 
prevent traumatic occlusal forces to the restored teeth. 

Case 2

A 29-year-old male patient with a chief complaint of pain 
in the upper front tooth region reported to the Depart-
ment of Conservative Dentistry and Endodontics. Clinical 
and radiographic examination revealed a grossly carious 
maxillary left lateral incisor with pulpal involvement and 
presence of minimal crown structure labially. Endodontic 
therapy followed by FRC post and metal-ceramic crown 
was planned for the tooth.

Endodontic treatment was performed following 
standard protocol. Ten days later, crown lengthening 
procedure was performed with the same tooth to expose 
sufficient coronal tooth structure necessary for adequate 
retention and resistance form for the postendodontic 
restoration. Post space was created following standard 
protocol leaving 4–5 mm apical seal .The depth of the 
prepared canal was measured and the height of crown 
structure was estimated. The required length of fiber 
post was cut and removed from the silicone mold using 
tweezers and inserted into the canal ensuring a proper fit.

The root canal walls were etched with 37% phosphoric 
acid for 15 seconds, rinsed with water, and dried using 
paper points. Subsequently, two consecutive coats of 
bonding agent (Single Bond 2, 3M ESPE, St. Paul, Minnesota,  
USA) were applied with a microbrush and air dried, and 
then light cured for 20 seconds. To fit with the diameter 
of the canal, an EverStick Post (Stick Tech Ltd, Turku, 
Finland) with a diameter of 1.2 mm was used. The post 
was inserted into the root canal to the appropriate depth, 
and the coronal section of the post was shaped to improve 
support for the crown, and then shortened to an appropri-
ate length with sharp scissors.

Prior to cementation, a layer of light-curing resin 
adhesive (Stick Resin, Stick Tech Ltd, Turku, Finland) was 
applied to the surface of the post by gently blowing the 
surface of the post with dry, oil-free air and curing with 
light for 10 seconds. After further checking the fit of the 
glass fiber post inside the root canal, the post was further 
light cured for 20 seconds. (Fig. 2)
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Figs 1A to H: Case 1
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manufacturer’s instructions. Core build up was done 
using composite resin core build-up material Paracore 
(Paracore, Coletene/Whaledent Inc., Cuyahoga Falls, 
Ohio, USA). Following this, the tooth was prepared to 
receive a metal-ceramic crown. The crown was fabricated 
and cemented as per accepted clinical protocol. 

Case 3

A 19-year-old female patient reported to the Department 
of Conservative Dentistry and Endodontics with a chief 
complaint of acute pain in the upper left front tooth. 
Clinical examination revealed a fracture in her maxillary 
left central incisor tooth (21) at the level of the cement 
enamel junction. The tooth was treated endodontically 
(obturated with gutta percha and resin sealer) following 
a standard protocol followed by crown lengthening. 
Thereafter, the gutta percha was removed from coronal 
two third of the root canals using Gates drills (Antaeos, 
VDW GmbH, Munchen, Germany) leaving 5 mm of 
gutta percha in the apical third. The post space was 
prepared following the general principles using peeso 
reamers (Fig. 3).

 Preoperative  With everstick post

 Shaping of post  Postoperative

Figs 2A to E: Case 2

Figs 3A to D: Case 3

A

C

B

D

E

A

C

B

D

Post cementation was done using low viscosity  
dual cure 3M™ RelyX™ resin cement following the 
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Thereafter, the tooth was restored using FRC post and 
composite core following a similar protocol as case 2.

Case 4

A 21-year-old male patient reported to the department 
with a chief complaint of badly decayed tooth in lower 
right posterior region. On clinical examination, lower 
right mandibular premolar (35) was found to be carious 
with loss of about 60% of its coronal structure. Radio-
graphic evaluation revealed carious lesion involving pulp.

The treatment plan for the patient included endodontic 
management of the premolar along with crown lengthen-
ing which was followed by post and core using (EverStick 
post) followed by porcelain fused-to-metal crown (Fig. 4).

DISCUSSION

In the restoration or replacement of traumatized or 
missing anterior teeth, both esthetic and mechanical con-
siderations should be taken into account. For fractured 
anterior teeth, there are several treatment alternatives 

including composite resin restoration and prosthetic 
repair. However, combination of glass fiber as post and 
composite restorations can serve as a suitable alternative 
since they require lower chair time and minimal tissue 
removal.1 Fiber-reinforced composite resins can also serve 
as immediate, minimally invasive, reversible, single visit, 
and cost-effective alternative for anterior tooth replace-
ment.2 Fiber-reinforced composite, made up of glass 
fibers, is the only existing esthetically acceptable material, 
which can be processed directly in the mouth to form the  
framework of a bridge, simultaneously adhering to  
the adjacent teeth with adequate strength to withstand 
the masticatory forces.

Ever Stick™, an FRC material, is made from unidirec-
tional glass fibers and a polymer/resin gel matrix. The 
polymer/resin gel matrix holds the individual glass fibers 
in a bundle, which facilitates handling of the fiber bundle. 
The fiber bundle is flexible and tacky, which allows its 
easy and reliable bonding to teeth. This design makes the 
glass fibers flexible but prevents the fraying of the mate-
rial from within the matrix when adapted to a surface.3

Preoperative Crown lengthening

Post placement

Core buildup  Pfm crown

A

C

B

D E

Figs 4A to E: Case 4
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Fiber-reinforced posts are currently an acceptable treat-
ment modality in the restoration of endodontically treated 
teeth having little remaining coronal tooth structure. These 
posts are preferred over metal posts as they have overcome 
the inherent disadvantage of metal posts which include root 
cracking and subsequent root fracture. The fiber-reinforced 
posts possess a high tensile strength and an elastic modulus 
similar to that of dentin, thus precluding the possibilities of 
root fracture in addition to having an esthetic appearance.4 
Previous studies have reported that Ever Stick posts have 
acceptable fracture resistance values (950.1 ± 4.7 N).5 This 
can be attributed to the interpenetrating polymer network 
(IPN) structure of the post that results in an interdiffusion 
bonding phenomenon, thus enabling the resin to penetrate 
the post along with the establishment of a strong bond to 
dentin via the resin cement. The interlocking of the resin 
cement into the IPN polymer matrix hence, creates a strong 
bond after polymerization.

The EverStick crown and bridge fiber (Stick Tech Ltd., 
Finland) used in the present study consists of 4,000 indi-
vidual silanated E-glass fibers that are fully impregnated 
with resin. The fibers are locked to each other with linear 
polymers (polymethylmethacrylate) and cross-linking 
monomers (Bisphenol A glycol dimethacrylate) to form 
unique and patented strong, esthetic, and user friendly IPN 
structure. The IPN technology ensures a strong consistent 
bond due to both micromechanical and chemical adhesion 
between the EverStick fibers and the overlayer compos-
ites, adhesives, or composite cements. The bond strength 
is based on the ability of the polymer matrix to partially 
dissolve in the resin used for bonding. The significance 
of this is that surfaces can be reactivated even after final 
polymerization. This reactivation dissolves linear poly-
mers and forms new chemical bonds. The resin can also 
penetrate deeper into the fiber matrix which improves the 
micromechanical retention. With these crown and bridge 
fibers, it is possible to produce a thin but strong, composite 
resin-bonded bridge in a single visit. This prosthesis has 
been referred to as resin-bonded FRC FPD.6 These bridges 

show rigidity and flexural strength seven times that of 
composite resin alone.7 The flexural strength of Ever Stick 
fiber is considerably high (more than 700 MPa) when com-
pared with previously used fibers like Rebond (200 MPa).8

There is limited clinical research available on the FRC 
composites. However, based on the results currently 
available, it is reasonable to expect FRC restorations to 
have good longevity, especially with those made by the 
direct technique.

CONCLUSION

Fiber-reinforced composite resin material has been 
shown to have satisfactory clinical results in a variety 
of clinical situations. However, long-term follow-up 
is required to assess the longevity of such restorations 
before establishing this treatment protocol in clinical 
dentistry routinely.
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