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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: The aim of this study was to evaluate the interfacial
adaptation between different types of prefabricated fiber posts
and different types of resin cement using Micro Computed
Tomography (Micro CT).

Methods: Twenty-seven (n=27) removed premolars with
same single root lengths were divided into (three) groups each of
(n=9) according to type of fiber posts. Teeth were decorated, and
placed in poly vinyl silicone frame, showing 2 mm of the crown.
Teeth were exposed to endodontic restoration, and preparation
of post space. Then, in accordance with the type of resin cement,
the three groups were further separated into three subgroups
(n=3). After post cementation, the specimens were subjected
to Micro-CT and 3D reconstruction to evaluate and estimate
the gaps at the line between the post and cement. Statistical
analyses were be done using IBM SPSS Statistics version 20,
and Two-Way ANOVA and Duncan's Multiple Range test were
used to compare the results at 5% significant level.

Results: The study outlined a statistically significant difference
at (P<0.05) among groups regarding to gap formation in pm
at the interface between fiber post and resin cement and group
(F1C3: glass fiber post + TOTAL C-RAM) represent the highest
gap volume formation (575.00 £ 32.71), while group (F3Cl1:
everStick post + RelyX U200) represent the lowest gap volume
formation (85.50 + 21.09).

Conclusion: The interfacial adaptation between fiber post and
resin cement can be affected by various kinds of resin cements
and fiber posts used.

Key words. Prefabricated post, resin cement, interfacial
adaptation, micro-CT.

Introduction.

Numerous advancements in materials and methods have
substantially improved the restoration of teeth that have
undergone endodontic treatment. The dental post is frequently
utilized during root canal therapy, to restore a tooth with
significant coronal tooth structure loss, especially when (50%)
or more of the coronal tooth configuration has been removed
[1,2]. Due to their ease, aesthetic, and mechanical qualities that
are equal to those of dentin, prefabricated fiber posts are popular
for repairing teeth that have undergone endodontic treatment
[3,4]. This is considered to be a clinical advantage [5,6]. Cement
deformity may be associated with types, polymerization
shrinkage and characteristics of the cement. Thick film of
cement can cause a higher frequency of gap formation; in
addition, it may result in high polymerization stress which in
turn leads to an increase in the affinity for debonding [7]. This
is the primary problem that causes fiber posts to fail. On the
other hand, a consistent, thin layer could reduce gap creation
[8]. The root canal with post retention may be compromised by
the creation of voids and gaps due to the cement distortion [7].
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However, the gap develops between the cement and the internal
canal wall, whereas the void was created when air became
trapped within the cement itself. Micro-computed tomography
(micro-CT) consider as less destructive method that can be used
for in vitro evaluation the gaps and voids formation at interfaces
of fiber posts cemented inside the root canals, by using a three-
dimensional (3D) view [9]. Therefore, the study's primary goal
was to use Micro CT to assess the gap creation at the interface
between several types of fiber posts and resin cements.

Materials and Methods.

Ethical Approval: Before starting the investigation, an ethical
approval was received from the Research Ethics Committee at
the Faculty of Dentistry, Mosul University, Iraq, at clearance
number (REC reference no. UoM.Dent/H.DM.2/23 on
December 1, 2019). This is because the research study used
extracted human teeth.

Specimen Preparation: Twenty-seven human lower
premolars extracted for orthodontic reasons in patients between
18 and 24 years old were used in this study. The teeth with fully
formed apices, type I root canal system with nearly straight,
single, and round root canal as confirmed with pre-operative
radiographs, free from root defects and cracks as examined
under stereomicroscope at 10X magnification. The teeth are
stored in distilled water inside screw capped glass container
during collection period at room temperature until the next step
[10]. The collected teeth are cleaned with scaler to remove any
calculus and immersed into 2% NaOClI ultrasonic bath for 5 min
to dissolve the remaining soft tissues, then they were washed
with distilled water and autoclaved at 121°C, 15 lbs psi for 30
min. for effective teeth sterilization [11,12]. Then stored in
distilled water until the next step.

Root Canal Preparation and Sample Grouping: The teeth are
decoronated at 2mm above the cement - enamel junction using
long straight flat end diamond bur in a high-speed hand piece
with cooling system, leaving approximately 13 mm of root. The
canals of roots were opened, and the pulp tissues were extirbated
using a barbed broach. The working length was established by
subtracting 1 mm from the length at which No. 15 K-file was
visible at the apical foramen. The correct measurement of the
working length was established with digital radiography [13].
Then the canals were instrumented, with ProTaper gold NiTi
rotary files from S1 to size F3 following the manufacturer
instructions. 1ml of 2% NaOCI, 2 ml of distilled water, 1ml
of 15% EDTA gel and then 2 ml of distilled water were used
as irrigations and lubricants that applied for one min for each
alternately during root canal preparation and as a final rinse
[10]. The root canals were obturated using F3 ProTaper gutta-
percha with single cone obturation technique that fitted to the
full predetermined working length and use AH plus sealer. Glass
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ionomer cement (Vitremer, 3M ESPE, St. Paul, MN, USA) was
used to temporarily seal the coronal section of the roots, which
were then kept at 37°C and 100% humidity for a week14. Then
the roots were divided into three groups as follows:

(Group) F1: Roots are filled with translucent smooth glass
fiber post (Rely XTM).

(Group) F2: Roots are filled with translucent serrated quartiz
fiber post.

(Group) F3: Roots are filled with everStick fiber post.

After that, each group will be separated into three smaller
groups based on the type of luting cement that was utilized for
luting each fiber post: n=3

(Group) C1: Samples in which fiber posts are cemented with
(RelyX U200 dual cure) resin cement.

(Group) C2: Samples in which fiber posts are cemented with
U-Cem premium self-adhesive Universal Resin cement.

(Group) C3: Samples in which fiber posts are cemented with
TOTAL C-RAM dual cure resin cement.

The materials used in this study were represented in (Table 1).

Post Space Preparation: After being stored, the coronal sealing
material was removed using a high-speed handpiece and a #245
carbide bur from Brasseler, Savannah, Georgia, USA. F4 rotary
instrument was utilized to remove the obturating material14. For
all root samples, a standard size (Peeso Reamer #3; Dentsply
Maillefer, Ballaigues, Switzerland) was used to generate a
uniform post space (9 mm) [15].

A drill was changed after every five post space preparations.
After that, the root canals were cleaned with 2 ml of 2% NaOCl
for 1 min followed by 2.8 ml of 5% sodium thiosulfate solution
for 1 min to neutralize the effect of NaOCI solution, then

Table 1. Materials and their compositions that used in this study.

Materials Composition
Base: Methacrylate monomers, methacrylate
RelyX U200 monomers <.:o.nFa1n1ng phosphlorlc a01fi.gr0ups,
R stabilizers, initiators, rheological additives.
> Catalyst: Alkaline filler, Methacrylate monomers,
3M ESPE, St. Paul, . .. . :
MN. USA initiator components, silanated filler, rheological

additives, stabilizers, pigments.

zirconia silica fillers.

Base: fluorinated barium, fumed silica, Bis-
GMA, dimethacrylate, stabilizer, pigments.
Catalyst: barium silicate, fumed silica, MDP,

U-Cem premium
Vericom Co.,Ltd.

Korea dimethacrylate catalyst, stabilizer.
Resin matrix: TEGDMA, Bis-GMA, UDMA.
TOTAL C-RAM Monomers adhesive acides: 4-META, esters di

ITENA, FRANCE acid phosphoric methacrylates. Silane coupling

agent, nanosilica.

Rely X™ fiber post Translucent smooth glass fiber post

3M, ESPE, Matrix: Epoxy-resin; Fibers: S-glass fibers

Germany (60-70% by weight); Fillers: Zirconia filler.
Translucent serrated quartiz

Quartiz fiber post ~ Matrix: Epoxy-resin and bis-GMA; Fibers:

(3A, China) quartz fibers 65% by weight which is pure

silica in a crystallized form; Fillers: no filler.
Fibers: Unidirectional silane coated, E-glass
everStick fiber post fibers (61.5% by weight); Fillers: no filler
(GC, Europe N.V)  Matrix: Semi-interpenetrating polymer network of
PMMA, and Bis-GMA.
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washing the canal with 5 ml of distilled water followed by 2
ml of 15% EDTA gel was introduced into the canal for 1 min to
remove the smear layer. Finally, 5 ml of distilled water was used
for cleaning, endodontic cannulae were used for aspiration, and
absorbent paper points were used for drying [16-19].

Post Placement and Luting Application: To prevent premature
polymerization, the soft, unpolymerized EverStick sheet will
be cut to a predetermined length, inserted, and shaped by
condensing to the prepared post space. The shaped post will
then be initially light polymerized inside the root canal for 20
seconds. The contoured EverStick post was then taken out of the
root canal and light polymerized for an additional 40 seconds.
from all sides according to the manufacturer instruction.

Prior to insert, each prefabricated fiber posts (glass and
quartiz) were cut to a predetermined length (11 mm: 9 mm
inside the canal and 2 mm above the canal orifice), then each
fiber posts (glass, quartz, and everStick) were washed with
(70% ) ethanol for (30)s, water cleaned and dried thoroughly.
The resin cement was applied to the prepared post space in
each group according to manufacturers’ instructions. Each post
was then put into the resin cement-filled post space, and after
30 seconds, the extra cement was taken out. According to the
manufacturer's recommendations, the post was kept in place
with finger pressure for around 7 minutes to allow the cement
to initially set. Then, using a light-emitting-diode light-curing
equipment (Valo, Ultradent Products Inc., South Jordan, Utah,
USA) with an output intensity of 1000 mW/cm2 at 395-480
nm, the fiber posts are exposed to light for 40 seconds at the
cervical end. The post can also be light cured for at least 40
seconds from each side after that [20]. Then the fiber posts are
covered with glass ionomer cement (Vitremer, 3M ESPE, St.
Paul, MN, USA). The specimens were kept at relative humidity
and 37°C, for one week [20,21]. After that, A high-resolution
micro-CT scanner (SkyScan 1072, MicroCT Skyscan, Kontich,
Belgium) scans the filled roots with a pixel size of 9.05 mm
and an exposure length of 3.1s. NRecon program (SkyScan),
which created 2-dimensional (2D) slices of the interior structure
of the filled roots, is used to reconstruct the generated images.
Volumetric analysis is accomplished using the CTAn and CT Vol
software (DataViewer, Skyscan, Kontich, Belgium) to model
the roots in three dimensions (3D). Each sample is measured for
the volume of bubbles/gaps at the interface and the percentage
volume of bubbles [14].

Statistical Analysis: Statistical analysis was calculated using
SPSS software (SPSS version 20, IBM, USA). The results will
be analyzed by two-way analysis of variance (ANOVA) and
Duncan's multiple range test at p< 0.05.

Results.

Micro CT evaluation of gaps formation in (um) at the
interface between fiber posts and resin cements for all groups is
represented in (Figure 1).

The mean of gaps in (um) and standard deviation at the
fiber post - resin cement interface for each tested group were
measured and recorded in (Table 2).

Two-way ANOVA for fiber post types, resin cement types,
and their interactions, is shown in Table (3). Although the
results showed that all the tested groups represented gaps at the



Table 2. The gaps volume at fiber post-resin cement interface for all
tested.

Groups N Mean + Std Minimum maximum
FICl 3 349.83 £33.35  322.50 387.00
F2C1 3 200.00 + 10.53 190.00 211.00
F3Cl1 3 68.66 = 21.09 45.00 85.50
F1C2 3 459.67+21.50  438.00 481.00
F2C2 3 178.17£9.16 171.00 188.50
F3C2 3 98.16 + 8.25 89.00 105.00
F1C3 3 540.33 £32.71  510.00 575.00
F2C3 3 325.83+14.28  311.00 339.50
F3C3 3 209.33 + 8.80 200.00 217.50

F1= Glass fiber post.

F2= Quartz fiber post,

F3= everStick fiber post.

Cl=RelyX U200 dual cure resin cement.
C2= U-Cem premium dual resin cement.
C3=TOTAL C-RAM dual cure resin cement.

Table 3. The levels of fiber posts, resin- cements, and their interactions.

Source of Sum of Mean .
Variance (DF) Square Square (F) (Sig.)
Fiber posts (F) 2 490867.389  245433.694 607.648 0.000

Resin cements

©) 2 112638.500  56319.250 139.436 0.000
Fiber posts x

Resin cements 4 13353.778 3338.444 8265 0.001
(FxC)

Error 18  7270.333 403.907

Total 27  2592430.000

Corrected Total 26  624130.000

Table 4. The effect of fiber post types upon fiber post-resin cement
interfacial adaptation.

Fiber post types
F1 (smooth glass)
F2 (serrated quartz)
F3 (everStick)

Mean = Std Duncan Grouping
44994 +86.71 ¢
234.66£69.74 b
12538+ 6538 a

© © v Z

Table 5. The effect of resin cement types on fiber post-resin cement
interfacial adaptation.

Mean + Std Duncan Grouping
206.16 £123.53 a

24533 £164.90 be

358.50 £ 146.56 ¢

Resin cement types N
C1 (RelyX U200) 9
C2 (U-Cem premium) 9
C3 (TOTAL C-RAM) 9

interface between fiber posts and resin cements. However, two-
way ANOVA, represented statistically significant difference
among groups (P<0.05).

Duncan's multiple range test for the fiber post types regardless
to cements types, and their interaction Table (4), showed that
the glass fiber posts group represented statistically the highest
gap volume formation (449.94 + 86.71) in comparison to other
types of fiber posts, while the everStick represented statistically
the lowest gap volume formation (125.38 + 65.38).

Duncan's multiple range test for the types of cements
regardless to fiber post types and their interaction Table (5),
showed that the RelyX U200 resin cement groups represented
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Table 6. The Interaction between fiber post and resin cement on the

fiber post-resin cement interfacial.

Groups N Mean + Std Duncan Grouping
F3Cl1 3 68.66 +21.09 a
F3C2 3 98.16 + 8.25 a
F2C2 3 178.17£9.16 b
F2C1 3 200.00 + 10.53 b
F3C3 3 209.33 + 8.80 b
F2C3 3 325.83+14.28 c
FIC1 3 349.83 +33.35 c
F1C2 3 459.67 +21.50 d
F1C3 3 540.33 +32.71 e

F1= Glass fiber post,

F2 = Quartz fiber post,

F3= everStick fiber post,

Cl= RelyX U200 dual cure resin cement.
C2= U-Cem premium dual resin cement.
C3=TOTAL C-RAM dual cure resin cement.

statistically the lowest gap volume formation (206.16 + 123.53)
in comparison to other types of cement, while the TOTAL
C-RAM cement represented statistically the highest gap
volume formation (358.50 + 146.56). Although the latter do not
demonstrate statistically significant difference (p>0.05) with
U-Cem premium resin cement (245.33 + 164.90) in gap volume
at fiber post-cement interface.

Duncan's multiple range test for the interaction of fiber posts
with resin cement Table (6), showed that the group of F1C3
(glass fiber post + TOTAL C-RAM cement), represented
statistically the highest gap volume formation (540.33 + 32.71)
in comparison to other group, while the group F3C1 (everStick
post + RelyX U200 cement) and group F3C2 (everStick post +
U-Cem premium) represented statistically the lowest mean gap
volume formation (68.66 + 21.09), (98.16 + 8.25) respectively.
However, group (everStick post + RelyX U200 cement)
illustrated the lowest mean gap volume formation. Duncan's
multiple range test for all tested groups were represented in a
bar chart in Figure 2.

Discussion.

Many methods can be used for examination the reliability of
the interface between root filling components. Conventionally,
serial sectioning and then observation and imaging use
stereomicroscopy, scanning electron or confocal laser
microscope to see the interfaces between tooth tissues and
filling usually used [22]. All of these techniques are damaging
because their demand for physically cutting the samples could
unintentionally result in cracks [23]. In addition, the smear layer
or sample preparation may lead to an underestimation of the
size of interfacial gaps. From other side, the using of dyes to
evaluate microleakage at interfacial gaps is controversial [24],
since silver nitrate or organic colorants as tracer dyes denote
that ‘through-and-through’ gaps must exist for dye permeation
through the interfaces [25,26]. From other side, tracer
penetration generally is never consistent and often contains
'false-positive' results because the dye either go into natural
openings (such as dentinal tubules, or lateral canals), or reacts
with the filling material, cause overestimating the existence of
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Figure 1. The Micro CT representative images for evaluation of gaps
formation at interface between fiber posts and resin cements for all
groups. (a): RelyX U200, (b): U-Cem premium, (c): TOTAL C-RAM.
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Figure 2. The bar chart illustrated the mean gap volume formation and
Duncan's multiple range test for all tested groups.

gaps [27,28]. Such investigations are generally qualitative and
typically concentrate on a single slice with little to no depth (3D)
data [24,29]. To examine restoration interfaces, non-destructive,
the spatial integrity of 3D approaches must be preserved and
revealed. Studies on the interfacial gap and adaptation have
used tomography-based volume imaging techniques [29-31].
The presences of gaps consider as potential weak zones which
may initiate the degradation of interface and hence decrease the
durability of the fiber post [20,32]. The results of the current
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research presented that the group of (everStick post + RelyX
U200 cement) represented the lowest gap volume formation,
while the group of (glass fiber post + TOTAL C-RAM cement)
represented the highest gap volume formation in comparison to
another group.

In addition, the results illustrated that the lowest mean value
of gap volume is occur in groups of everstick posts regardless to
the cement types and their interactions, while the highest mean
value of gaps is present in the glass fiber post.

The everStick post is highly adapted to the contour of root canal,
this will result in a thin cement layer around the post and hence
less gap formation. According to certain clinical investigations,
a thicker resin cement layer may produce greater post debonding
because of volumetric shrinkage, and polymerization stress
that are brought on by the thickness of the resin cement, which
results in interface gaps, and post displacement. By other word,
thin cement layer lead to less polymerization shrinkage so less
gap formed between fiber post and resin cement [7,21,33].
While the glass fiber post is a prefabricated and smooth and this
may be lead to less fully adaptation to canal wall thus thicker
cement layer would be present around the post. This agrees with
Juloski et al., confirmed that polymerization shrinkage causes
deformation, and if the cement used has a thicker layer, it could
result in polymerization stress [7].

Another reason is the prefabricated glass post consists of
semi IPN polymer matrix. While the everStick post consist
of both linear and cross-linked polymer phases. The linear
phase in everStick post which is the Polymethylmethacrylate
(PMMA) can be dissolved and react with HEMA, Bis-GMA,
and TEGDMA based monomers and this in turn additionally,
can result in more adaptation and less gap formation. However,
tests have revealed that monomers like HEMA, Bis-GMA, and
TEGDMA were unable to pierce the surface of cross-linked
epoxy-based fiber posts that were already manufactured [20,34].

In the present study, the mean value for gap volume of quartz
fiber post groups is lower than that for glass fiber post groups
and this may be due to that the quartz fiber post have different
surface tomography which is serrated rather than smooth, and
this serration would result in thin cement layer with less gap
formation at the interface between fiber post and cement [8,25].

According to the type of resin cements used in this study
regardless the fiber post types and their interactions; the RelyX
U200 cement had the lowest mean value of gap volume while
the TOTAL C-RAM showed the highest. The RelyX U200
was delivered into the root canal with the help of elongated
endodontic tip in comparison to an application tips of other
used resin cements, this may lead to a decreased risk of bubble
formation and air entrapment, which would increase the resin
cement's sporadic adaptability to dental substrate and fiber post.
This finding would agree with other studies who addressed
higher sealing ability of RelyX U200 cement dispensed with
elongation tip in comparison with other application techniques
of cement [35].

In addition, the RelyX U200 cement is acidic and hydrophilic
upon application and have low viscosity, high flowability with
less polymerization shrinkage (contain salianated fillers) so
less chance of gaps formation would occur. While the TOTAL
C-RAM the short working and setting durations, relatively high



viscosity, and significant polymerization shrinkage may be
detrimental to adaptation along the root-canal dentin and even
be the cause of the gaps seen at the interface between fiber posts
and cements despite its user-friendly handling [36].

Conclusion.

Within the limitations of this study, it can be concluded that
the interfacial adaptation can be affected by various types of
fiber posts and resin cements used. The everStick post and the
RelyX U200 cement represented statistically the lowest gap
volume formation, while the glass fiber post and the TOTAL
C-RAM cement represented statistically the highest gap volume
formation.
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