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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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EVALUATION OF INTERFACIAL ADAPTATION BETWEEN VARIOUS TYPES OF FIBER 
POSTS AND RESIN CEMENTS USING MICRO CT: AN IN VITRO COMPARATIVE STUDY

Nada J Alwan*, Raghad A Al-Askary.
Department of Conservative Dentistry, College of Dentistry, University of Mosul, Mosul, Iraq.

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 µm 
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 (F3C1: 
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]. 

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% NaOCl ultrasonic bath for 5 min 
to dissolve the remaining soft tissues, then they were washed 
with distilled water and autoclaved at 121ºC, 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% NaOCl, 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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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 37ºC, 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 CTVol 
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 (µm) at the 
interface between fiber posts and resin cements for all groups is 
represented in (Figure 1).

The mean of gaps in (µm) 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 

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 NaOCl solution, then 

Materials Composition

RelyX U200 
Automix,
3M ESPE, St. Paul, 
MN, USA

Base: Methacrylate monomers, methacrylate 
monomers containing phosphoric acid groups, 
stabilizers, initiators, rheological additives.
Catalyst: Alkaline filler, Methacrylate monomers, 
initiator components, silanated filler, rheological 
additives, stabilizers, pigments. 
zirconia silica fillers.

U-Cem premium
Vericom Co.,Ltd.
Korea

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

TOTAL C-RAM
ITENA, FRANCE

Resin matrix: TEGDMA, Bis-GMA, UDMA.
Monomers adhesive acides: 4-META, esters di 
acid phosphoric methacrylates. Silane coupling 
agent, nanosilica.

Rely XTM fiber post
3M, ESPE, 
Germany

Translucent smooth glass fiber post
Matrix: Epoxy-resin; Fibers: S-glass fibers 
(60–70% by weight); Fillers: Zirconia filler.

Quartiz fiber post
(3A, China)

Translucent serrated quartiz
Matrix: Epoxy-resin and bis-GMA; Fibers: 
quartz fibers 65% by weight which is pure 
silica in a crystallized form; Fillers: no filler. 

everStick fiber post 
(GC, Europe N.V)

Fibers: Unidirectional silane coated, E-glass 
fibers (61.5% by weight); Fillers: no filler 
Matrix: Semi-interpenetrating polymer network of
PMMA, and Bis-GMA.

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

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 

Groups N Mean ± Std Minimum maximum
F1C1 3 349.83 ± 33.35 322.50 387.00
F2C1 3 200.00 ± 10.53 190.00 211.00
F3C1 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. 
C1= RelyX U200 dual cure resin cement. 
C2= U-Cem premium dual resin cement.
C3= TOTAL C-RAM dual cure resin cement.

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

Source of 
Variance (DF) Sum of 

Square
Mean 
Square (F) (Sig.)

Fiber posts (F) 2 490867.389 245433.694 607.648 0.000
Resin cements 
(C) 2 112638.500 56319.250 139.436 0.000

Fiber posts × 
Resin cements 
(F × C)

4 13353.778 3338.444 8.265 0.001

Error 18 7270.333 403.907
Total 27 2592430.000
Corrected Total 26 624130.000

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

Fiber post types N Mean ± Std Duncan Grouping
F1 (smooth glass) 9 449.94 ± 86.71 c
F2 (serrated quartz) 9 234.66 ± 69.74 b
F3 (everStick) 9 125.38 ± 65.38 a

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

Resin cement types N Mean ± Std Duncan Grouping
C1 (RelyX U200) 9 206.16 ± 123.53 a
C2 (U-Cem premium) 9 245.33 ± 164.90 bc
C3 (TOTAL C-RAM) 9 358.50 ± 146.56 c

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

Groups N Mean ± Std Duncan Grouping
F3C1 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
F1C1 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,
C1= RelyX U200 dual cure resin cement. 
C2= U-Cem premium dual resin cement. 
C3= TOTAL C-RAM dual cure resin cement. 

Table 6. The Interaction between fiber post and resin cement on the 
fiber post-resin cement interfacial.
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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 

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 

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.

Figure 2. The bar chart illustrated the mean gap volume formation and 
Duncan's multiple range test for all tested groups.
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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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