Polyethylene fiber-reinforced composite resin used as a short
post in severely decayed primary anterior teeth: A case

report
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The case report presented here is of a 4-year-old girl with severely decayed maxillary anterior teeth. After
root canal treatment, the primary maxillary central and lateral incisors were reinforced using polyethylene
fiber-reinforced composite resin short posts and restored using celluloid strip crowns. The technique described here
offers a simple and effective method for restoring severely decayed primary anterior teeth that reestablishes function,
shape, and esthetics. (Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2009;107:e60-e64)

Despite the fact that it is largely preventable, dental
caries is the most common chronic disease of child-
hood." Caries in very young children, known as early
childhood caries, may be defined as at least 1 carious
lesion affecting a maxillary anterior tooth in a pre-
school-age child.? Until very recently, the only treat-
ment option for early childhood caries was extraction of
the affected primary anterior tooth, which resulted in
severe coronal destruction.’

The early loss of primary anterior teeth may result in
reduced masticatory efficiency, loss of vertical dimen-
sion, development of parafunctional habits (tongue
thrusting, speech problems), esthetic-functional prob-
lems such as malocclusion and space loss, and psycho-
logic problems that can interfere in the personality and
behavioral development of the child.**> The availability
of an easy-to-perform technique capable of providing
efficient, durable, and functional restorations would
enhance the management of patients presenting with
decayed maxillary primary anterior teeth.’ Restorative
treatment options mentioned in the literature include
direct and indirect techniques using prefabricated
crowns, as well as biologic and resin composite resto-
rations.®® In cases where teeth are severely decayed,
endodontic treatment and placement of intracanal posts
or retainers become necessary before crown restora-
tion.” Posts may be constructed of a variety of materi-
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als, including resin composite, metal, and biologic ma-
terial >%12

In recent years, various types of fiber reinforcement
have come into widespread use as an alternative to cast
or prefabricated metal posts in the restoration of end-
odontically treated teeth.'> The advantages of using
reinforced fiber to construct an intracanal post include
resin composite crown reinforcement, translucency,
and relative ease of manipulation.'*

The present report describes the case of a 4-year-old
girl with severely decayed maxillary anterior teeth that
were restored using polyethylene fiber—reinforced com-
posite resin short posts.

CASE REPORT

A 4-year-old girl was referred to our pediatric dental clinic
for the management of severely decayed primary maxillary
anterior teeth (Fig. 1).

The child’s medical history was noncontributory. Clinical
and radiographic examinations were conducted to establish a
treatment plan (Figs. 1 and 2). The decision to restore the
teeth using composite resin crowns with fiber-reinforced
posts was based on the extensive damage that had occurred to
the tooth structure. The treatment plan was explained to the
child’s parents, and their written consent was obtained before
treatment.

Treatment was implemented in 2 phases, with root canal
treatment performed in phase 1 and the construction of the
restoration in phase 2. Owing to the patient’s age, separate
sessions were required for each restoration.

The patient was anesthetized (Ultracain D-S, Istanbul, Tur-
key), and the working length of the canal was determined
using a no. 15 K-file. Canals were prepared up to a no. 30
K-file using a step-back technique, irrigated with 2.5% so-
dium hypochlorite and dried with paper points. The coronal
two-thirds of the canals were obturated with a calcium hy-
droxide—iodoform paste (Metapex; Meta Biomed Co., Cheongiu
City, Korea), and a thin layer of resin-modified glass-ionomer
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Fig 1. Initial intraoral appearance of severely decayed pri-
mary anterior teeth.

Fig 2. Initial radiographic appearance of severely decayed
primary anterior teeth.

cement sealer (Fuji IX; GC Corporation, Japan) was placed
inside the canals to isolate the filling material.

Intracanal short posts were constructed using 10-mm
lengths of 2-mm-wide Ribbond (Ribbond, Seattle, WA). Root
canal walls and remaining dentin surfaces were etched with
37% phosphoric acid (Etch-37 with BAC; Bisco, Schaum-
burg, IL, USA) for 15 s, washed for 30 s, and then gently air
dried. Excess water was removed, and an adhesive system
(Ed Primer II A&B; Kuraray Medical, Tokyo, Japan) was
applied to the canal in 2 consecutive coats using a microbrush
and then gently air-dried to evaporate the solvent. The Rib-
bond was wetted with Single Bond adhesive (3M/ESPE, St.
Paul, MN) and protected from exposure to light until ready
for use. A dual-curing resin cement (Panavia; Kuraray Med-
ical) was used to lute the Ribbond post. To increase the
amount of reinforcing material and reduce the amount of
cement, the prepared length of Ribbond reinforcing fiber was
folded and inserted into the canal, with the protruding ends of
the Ribbond folded back into the canal to fill it with the
greatest volume of tape possible. The Ribbond was adjusted
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Fig 3. Polyethylene fiber after condensation inside the pri-
mary left lateral incisor canal.

such that it extended 2 mm outside of the canal and was cured
for 20 s using an LED curing unit (Elipar Free Light II;
3M/ESPE) (Fig. 3). The post was covered with flowable
composite (Aelite Flo; Bisco), and the coronal restoration was
completed using resin composite (Grandio; Voco, Cuxhaven,
Germany) and celluloid strip crowns (Strip Crown Form-
Pedo; 3M/ESPE). Excess composite was removed through
small holes punched in the palatal surfaces of the strip
crowns, which had been preselected based on tooth mesial-
distal width measurements. After polymerization of the buc-
cal and palatal surfaces, the celluloid crown form was re-
moved by inserting the sharp tip of an explorer between the
crown form and the polymerized resin composite at the gin-
gival margin. The occlusion was checked, and the final fin-
ishing and polishing was performed using diamond burs
(Accurata; G+K Mahnhardt Dental, Thurmansbang, Ger-
many) and Sof Lex Pop On discs (3M/ESPE) (Figs. 4 and 5).

After the restoration was completed, the patient and her
parents were once again instructed on proper dietary and oral
hygiene habits as well as the importance of periodic dental
visits for the preservation of the primary dentition.

DISCUSSION

The principal objective of pediatric operative den-
tistry is the restoration of damaged teeth to healthy
function. To this end, endodontic techniques facilitate
the maintenance of pulpally compromised primary
teeth, reducing the potential for the unwanted sequela
of their unplanned extraction.'?

Optimal dental treatment planning requires accurate
assessment of the outcome of any required endodontic
treatment.'® In the case of pulpally involved primary
teeth, the possibilities of root fracture and apical peri-
odontitis and the effects on the permanent successors
after root canal treatment should be taken into account
before treatment. Indeed, complications such as root
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Fig 4. Final appearance after the reconstruction of severely
decayed primary anterior teeth.

Fig 5. Final radiograph showing endodontic treatment, Rib-
bond short posts, and restored primary anterior teeth.

fractures after restorative procedures are often men-
tioned as strong negative factors against efforts to re-
store and preserve endodontically treated teeth'”; how-
ever, root fractures may have more to do with
substandard restorations and poor material choices than
with the endodontic procedure per se.'” Numerous
cross-sectional studies have tried to identify risk factors
for apical periodontitis, another possible outcome of
endodontic treatment. Both the presence and the quality
of root fillings and the quality of coronal restorations
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have been associated with the development of apical
periodontitis.'®?° However, there is no general agree-
ment regarding the relationship between root canal
posts and apical periodontitis. Tronstad et al.,'"” Hom-
mez et al.,>' and Genc et al.?? found no association
between the presence of root canal posts and apical
periodontitis. The presence of preoperative root canal
infection (apical periodontitis) was recently defined as
a key confounding factor in endodontic treatment out-
come.”* Minor concerns about the effects of primary
endodontic therapy on permanent successors often lead
to unnecessary tooth extraction and replacement space
maintainers, although there is little evidence regarding
the negative effects of root canal treatment of a primary
tooth on the permanent successor.>* Permanent tooth
defects after endodontic treatment of a primary prede-
cessor may be attributed to the status of the pulp before
endodontic treatment.>” Taking into account these fac-
tors, in the present case, in which no preoperative root
canal infection was observed, a positive outcome may
be expected, with good healing and function of a se-
verely damaged primary anterior teeth restored using
polyethylene fiber—reinforced resin short posts and no
damage to their permanent successors.

The use of intracanal posts and cores enables more
extensive reconstruction of destroyed anterior primary
teeth to solve functional and esthetic problems without
interfering with root resorption*® and to improve the
retention of definitive restoration following endodontic
treatment.'® There are various materials available for
this objective: prefabricated posts, metal posts, orth-
odontic wire posts, biologic posts, composite posts, and
fiber-reinforced posts.*>:1%27:28

Prefabricated posts are fast, cheap, and easy to use,?
but they do not take into account the individual shape of
the root canal, and their adaptation is not always ide-
al.*® Although metal posts with macro retention are
indicated for the reinforcement of primary teeth that
present with wide canals and little remaining dentin,?
because of their color metal posts do not meet the
esthetic demands of direct resin composite restora-
tions.>*” Moreover, the use of metal posts in primary
teeth may pose problems during the course of natural
exfoliation.”

The use of omega-shaped stainless steel orthodontic
wire as an intracanal post is also a simple, quick, and
effective technique for restoring primary anterior
teeth.”® However, the wire is unable to adequately
adapt to the canal form, because it is not an exact copy
of the canal. This may lead to radicular fracture as a
result of excessive masticatory forces.’

Biologic posts are made from natural elements, but
they require the creation of a tooth bank.* The need for
a tooth bank and for parental and child agreement by
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both donors and recipients of tooth fragments represent
distinct disadvantages to the use of biologic posts,'
and the technique may not comply with the stringent
cross-infection control policies required in the 21st
century.’

Composite resin posts provide satisfactory esthetics;
however, there is a risk of a loss of retention owing to
polymerization contraction.”!!!

Reinforced polyethylene fiber is a recently developed
material reported to have clinical advantages over tra-
ditional post core material.>'*'* Compared with metal
posts, the elasticity of reinforced polyethylene fiber is
closer to that of dentin.'* The use of reinforced fiber,
such as Ribbond, as an intracanal post offers a solution
that is both esthetic and simple,3’26 because restorations
can be completed in only 1 session, without a labora-
tory phase.’ Considering these advantages, Ribbond
was chosen as the post material in the case reported
here.

In constructing the short posts, Ribbond was placed
to fill only the cervical one-third of the canals. Regard-
less of the type of post used, endodontically treated
primary teeth should only be filled to approximately
one-third of the root length to avoid interfering with the
process of permanent tooth eruption.*?

Resin-bonded composite strip crowns are the first
choice of many clinicians for the restoration of primary
incisors, mainly because of the superior esthetics and
the ease of repair should the crown subsequently chip
or fracture.’! Polyethylene fibers have been shown to
adapt well to composite, facilitating crown reconstruc-
tion.> In the case presented here, the crown was re-
stored using composite resin and a celluloid strip.

CONCLUSION

As seen in the case reported here, the use of poly-
ethylene fiber—reinforced composite resin as a short
post offers an alternative to conventional treatment for
the reconstruction of severely decayed primary anterior
teeth. However, long-term clinical studies are needed to
evaluate the effects of the prolonged use of Ribbond in
pediatric dentistry.
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