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> Abstract. The modern development of dentistry is marked by the emergence of new technologies and filling
materials for the restoration of hard tooth tissues, which makes it possible to achieve optimal results in the rehabilitation
of teeth with a deficiency of hard tissues. When restoring devitalized teeth after endodontic treatment, either direct or
indirect restoration of their coronal part is performed.

The aim of the study is to evaluate the quality of coronal restoration in devitalized teeth using fiberglass post
systems fixed with flowable light-cured composite, as well as to determine the depth of polymerization of the flowable
filling material in the root canal when cured with fiber-optic light guides with a focused beam.

Materials and methods. The material for the study consisted of maxillary incisors from both male and female
individuals aged 20-40 years, extracted due to periodontal disease.

After extraction, the teeth were immediately rinsed in a saline solution and disinfected in a 6% hydrogen
peroxide solution [3]. The crowns of the teeth were trepanned, creating access to the root canals. The root canals
were mechanically prepared using reamers, and a post was fitted into each root canal. The post was then fixed with a
flowable composite material.

The post-endodontically treated teeth were sectioned with a diamond disc to create halves of the teeth. The
internal surfaces of the tooth tissues were polished to achieve a smooth finish.

Conclusions. The method of restoring tooth crowns using fiberglass posts with fixation in flowable light-cured
composite material is recommended for widespread use.

The use of this method reduces the risk of cracks forming in the root canal, thereby increasing the load-bearing

capacity of the restored tooth.
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The choice of treatment method for restoring severely
damaged teeth remains challenging for dentists.

Most authors believe that to preserve a tooth
after devitalization for a long period, high-quality
treatment and root canal obturation are necessary,
as is successfully carrying out post-endodontic res-
toration [4, 7, 9].

Restoring the coronal part of the tooth using
intracanal fiberglass posts has become widespread.
The elastic modulus of these posts is close to that
of dentin in the tooth root [10]. The success of such
treatment directly depends on the accuracy of the
post’s fit to the root canal walls, the thickness of
the cement layer used for fixation, and the quality
of adhesion between the post, cement, and tooth
tissues.

Over the past decade, new technologies and mate-
rials have emerged, expanding the technical capabil-
ities of coronal tooth restoration and enhancing its

functional efficiency [6]. Using endocanal posts is
a promising and durable method for ensuring the
retention of filling material in endodontically treated
teeth.

An analysis of numerous literature sources has
indicated that practitioners have recently become
increasingly interested in fiberglass posts. This
type of post has high strength and acts as a shock
absorber, distributing most of the load exerted on
the final restoration while transferring only a small
portion of it to the walls of the tooth cavity. Fiber-
glass posts adhere well to tooth structures and com-
posite cements. They can easily fit into the root canal
and be placed in a single visit. At the same time, if
necessary, they can be removed from the canal.

Most fiberglass posts have a color and light trans-
mission similar to natural tooth tissues, providing
excellent opportunities for aesthetic restorations
[1, 3, 7].
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After endodontic treatment, the loss of hard tooth
tissues and irreversible biochemical and biomechan-
ical changes that contribute to increased tooth fra-
gility, root reinforcement, and the restoration of the
destroyed coronal part are carried out using root
posts. Root posts are classified based on the material
from which they are made (flexible and non-flexible)
and their fixation method.

Non-flexible (active and passive) metal posts are
still used but have several disadvantages, including
metal corrosion, weak bonding at the metal-den-
tin-cement interface, and poor aesthetics in anterior
teeth restorations. Flexible root posts include fiber-
glass and carbon fiber posts. Fiberglass posts have
several advantages over carbon fiber posts. Their
physical and mechanical properties, particularly their
elastic modulus, are very similar to those of dentin,
and the restorative components form a single mor-
phofunctional unit with the tooth tissues.

The use of fiberglass posts has significantly
changed the criteria for post-endodontic restoration.
The tooth tissues and the fiberglass post form a uni-
fied structure capable of withstanding both vertical
and lateral loads due to the elasticity of the fiber-
glass, which is close to that of dentin. This creates a
mechanically homogeneous complex that facilitates
the distribution of masticatory loads along the root
axis. Fiberglass posts reduce stress transmission to
the root walls, decreasing the risk of root fracture.

Their transparency and aesthetic properties allow
them to be effectively used in anterior teeth, while
their biocompatibility and elasticity eliminate the
risk of corrosion. Additionally, fiberglass posts are
passively fixed in the canal using composite cement.
This results in a structure entirely based on a resin
matrix with strong chemical bonding between its
components: the post, composed of fibers in an
organic matrix, the composite cement for fixation,
and the composite material for coronal restoration.

It is crucial that the mechanical and physical
properties, including the elastic modulus, are simi-
lar between the post and dentin and between the
cement used for fixation and the composite material
used for coronal restoration.

Indications for the Use of Fiberglass Posts:

1. Strengthening the tooth core after endodontic
treatment and in the presence of a supragingival
defect in one of the tooth walls.

2. Enhancing composite restorations in cases of
partial supragingival wall defects.

3. Patients with metal allergies or signs of galva-
nism in the oral cavity.

Contraindications for the Use of Fiberglass Posts:

1. Subgingival hard tissue defects, as adhesive
techniques would be challenging.

2. Using the root to support the fixation of over-
laying prostheses.

Using fiberglass posts contributes to excellent
aesthetic restoration results and ensures sufficient
strength for the restored tooth. When restoring the
structure and function of such teeth, selecting the
appropriate post system is essential. Metal posts
are often used, but they have many disadvantages.
The main drawback is excessive pressure on the root,
which leads to cracks and tooth fractures. In modern
dentistry, fiberglass posts and adhesive techniques
have become preferred.

Fiberglass is elastic, resilient, and has greater flex-
ural strength than metal. The use of fiberglass posts
as a system for filling the root canal has demon-
strated higher fracture resistance than metal posts.
Fiberglass posts have a lower elastic modulus than
dentin, which promotes optimal load distribution
within the root canal and reduces the risk of root
fractures compared to metal post systems [5, 6, 8].

A crucial factor for successful tooth restoration is
the correct selection of the material used to fix the
fiberglass post in the root canal. The material must
possess high elastic, resilient, and strong properties
corresponding to the biomechanical characteristics
of the tooth’s hard tissues.

Due to its high volumetric application of up to 4
ml, the flowable composite material allows for the
rapid filling of deep cavities. This material exhibits
minimal polymerization shrinkage, which prevents
polymerization stress that can lead to material
detachment, postoperative sensitivity, and marginal
delamination [2].

The study aims to evaluate the quality of coronal
restoration in devitalized teeth using fiberglass post
systems fixed with flowable light-cured composite
and to determine the depth of polymerization of the
flowable filling material in the root canal when cured
with fiber-optic light guides with a focused beam.

Materials and Methods

The study material consisted of maxillary incisors
from both male and female individuals aged 20-40
who had been extracted due to periodontal disease.

After extraction, the teeth were immediately
rinsed in saline and disinfected in a 6% hydro-
gen peroxide solution [3]. The crowns of the teeth
were trepanned, creating access to the root canals.
The root canals were mechanically prepared using
reamers, and a post was fitted into each root canal.
The post was then fixed with a flowable composite
material.

The post-endodontically treated teeth were sec-
tioned with a diamond disc to create halves of the
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teeth. The internal surfaces of the tooth tissues were
polished to achieve a smooth finish.

The polished surfaces were stained with a 1%
methylene blue solution for 60 minutes.

The teeth were divided into groups:

1 — Control group (n=5): These are teeth
restored using fiberglass posts and flowable compos-
ite material, with polymerization carried out using a
standard light guide (d=8 mm).

2 — Experimental group (n=5): These are teeth
restored using fiberglass posts and flowable compos-
ite material, with polymerization carried out using
a modified funnel-shaped light guide (d=3.5mm),
which allows focusing the light into a thin beam.

Before fixation in the root canal, the fiberglass
posts were degreased in 96% alcohol for 3 min,
then dried and treated with a 5th-generation adhe-
sive, followed by photopolymerization of the adhe-
sive on the post. The dentin surface of the root
canal and the hard tissues of the coronal part of
the teeth were treated with 37% orthophosphoric
acid before the fiberglass post was fixed. The dentin
surface of the root canal and the hard tissues of
the coronal part of the tooth were also treated with
adhesive.

The fiberglass post was fixed in the root canal to
a depth of 6-8 mm, as this length ensures minimal
stress concentration in the tooth and physiologically
appropriate load transmission during chewing [4].
Fixation was performed using flowable light-cured
composite material with a photopolymerization lamp,
with light intensity ranging from 500-550 mW/cm?,
for 30 seconds.

Upon examining the stained tooth slices, it was
found that when polymerization was performed
with a photopolymerization lamp using the stan-
dard light guide, the upper third of the slice was
uniformly stained with methylene blue, indicating
complete polymerization of the photopolymer. How-
ever, uneven staining was observed in the middle
third, with isolated intensely colored areas, suggest-
ing incomplete polymerization in those regions. In
the lower third of the slice, polymerization did not
occur at all.

In the second group of samples, where photopo-
lymerization was carried out using the modified light
guide with a diameter of 3.5 mm, we observed uni-
form polymerization in both the upper and middle
thirds of the slice, as indicated by its even pale blue
color. In the lower third, isolated intensely blue areas
were seen, suggesting incomplete polymerization of
the composite material’s organic matrix.

Six patients aged 18-55 were examined and
treated. Using the described method, fiberglass posts
and flowable composite material restored eight teeth
with missing crowns. The material in the root canal
was polymerized using the same method as the
extracted teeth.

The quality of the restored tooth crowns was
assessed immediately after restoration and after a
12-month follow-up period. The evaluation criteria
included anatomical form, marginal adaptation, sur-
face roughness, marginal discoloration, secondary
caries, post-restoration sensitivity, and the condition
of the contact point. The quality of the contact point
was checked using floss.

The condition of the restored tooth crowns was
graded as excellent, satisfactory, or unsatisfactory.

e Excellent (A): The restored crown met all the
criteria.

e Satisfactory (B): The restored crown did not meet
the ideal standard and may require replacement.

e Unsatisfactory (C): The restored crown showed
defects in one of the evaluated criteria and should be
replaced for preventive reasons.

All the restored tooth crowns met the “A” stan-
dard in 100% of the cases.

Twelve months after examining the six patients,
no secondary caries were observed. A firm contact
point was maintained in 76% of the restored teeth,
while 24% had a less tight contact. According to the
“marginal adaptation” criterion, 5 restored crowns
met the “A” standard, one case met the “B” standard,
and no crowns showed the “C” grade. No discolor-
ation was observed in 3 cases.

The conducted studies indicated that the resto-
ration of tooth crowns using this method has several
positive characteristics:

¢ Proper distribution of load on the tooth root;

¢ Both the flowable composite and fiberglass post
are robust and simultaneously elastic, without alter-
ing the color of the tooth tissue;

e The ability to polymerize flowable composite
material in the root canal to a depth of 8 mm.

The process of post-fixation is reliable and
straightforward.

Conclusions

The method of restoring tooth crowns using fiber-
glass posts with fixation in flowable light-cured com-
posite material is recommended for widespread use.

This method reduces the risk of cracks forming
in the root canal, thereby increasing the restored
tooth’s load-bearing capacity.
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BHUKOpHCTaHHS CKJIOIJIACTUKOBUX ITHPTIB
NPHY BiAHOBJIEHH]I 3pyiIHOBaHOI KOPOHKOBOI YaCTUHM 3y6a

I'ypcvka Hapmina Azad
Azep6aiixaHCcbKUN MeAMYHUH YHiBepcuTeT, baky, Asep6ai/pxaH

CyyacHUIn pO3BUTOK CTOMATOJOFI BiI3HaY€HNI NOABOK HOBUX TEXHOMOTiN i NNOMOyBanbHMX MaTepianiB AN1A BiAHOBNEHHA TBEPANX
TKaHWH 3y6a, Lo A03BONAE AOCATTI ONTUMANbHIX Pe3ynbTaTiB y peabinitauii 3y6is 3 AediunTom TBEpANX TKaHUH. Mpy BiAHOBIEHHI
[AeBiTani3oBaHux 3y6iB NicnA eHAO[OHTNYHOTO NiKyBaHHA NPOBOANTHLCA MPAMe abo HenpsAMe BiHOBIEHHSA IX KOPOHKOBOI YaCTUHN.

MeTolo focnifKeHHA € OLiHKa AKOCTI KOPOHKOBOI pecTaBpaLii AeBiTani30BaHMX 3y6iB 3 BAKOPUCTAHHAM CKI0BOIOKOHHUX LUTU(TOBIX
cucTeM, 3aKpinaeHyX TeKYUY/M CBITIIOTBEPAII0UMM KOMMO3MTOM, a TaKOX BU3HAUYeHHA MnbK1HM nonimepusaLlii TeKy4yoro ninombysanbHOro
MaTepiany B KOpeHeBOMy KaHasi npy nosiiMepum3aLlii BONOKOHHO-ONTUYHMI CBITNIOBOZAMM 3i CGOKYCOBAHVIM MPOMEHEM.

Marepianu Ta metogu. Matepianom ans JOCNigKeHHA 6yNy BepXHbOLLEEMNHi pi3Li YoNoBIKiB Ta KiHOK BikoM 20-40 pOKiB, BUZaNEHi
yepe3 3aXBOPIOBaHHA MapoAoHTY. [MicnA BuaaneHHa 3ybu HeraiHO mpomuBany y ¢isionoriuHomMy po3uuHi Ta AesiHikyBanu y 6%
po3unHi nepekucy BogHto [3]. KopoHKM 3y6iB TpenaHyBanu, CTBOPOOYM AOCTYN A0 KOPEHEBMX KaHasiB. KopeHeBi kKaHanu MexaHiyHO
niAroToB/I0BaNY 3a AOMOMOrO PO3LUMPIOBAYIB, i B KOXKEH KOPeHeBWIA KaHan BCTaHOBAOBaNM WTUGT. MoTim wTndT GikcyBany Tekyunm
KOMMNO3UTHUM MaTepianom. 3ybu nicna eHAOJOHTUYHOTO NiKyBaHHA PO3CiKanu anmMasHUM AMCKOM ANA CTBOPEHHA MOOBUHOK 3y0iB.
BHyTpiLUHi noBepxHi TKaHWH 3y6a nonipysany Ans JOCATHEHHA FaAKoT MOBEPXHi.

BucHoBKu. MeTop BifHOBNEHHA 3y6HX KOPOHOK 3a J0NOMOTOH CKITOBOTIOKOHHYIX LWUTMGTIB 3 GiKcaLlielo B TeKy4OMy CBITNIOTBEPLi0UOMY
KOMMO3MTHOMY MaTepiai peKOMeHA0BaHO AJ1A LUMPOKOTO 3aCTOCYBaHHA. BUKOPMCTaHHA LibOro MeToay 3HKYE PU3UK YTBOPEHHS TPILLMH
y KOpEHeBOMY KaHani, TMM caM1M 36ifbLUy0Ymn HeCyyy 3AaTHICTb BiHOBIEHOTO 3y6a.

KniouoBi cnoBa: desimanizosaHi 3ybu, 3pyliH08aHa KOpoHKa 3y6a, ckionacmukosuti wmugm, mekyyuli KoMnoum.
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