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Abstract

Aim: The aim of this study was to compare the effectiveness of filling pastes in resin prototype primary molars by cone beam computed
tomography (CBCT) and 3D modeling.

Materials and methods: The canals of 27 primary second molar teeth models were shaped with a rotary endodontic motor to file No.
30/04. The samples were randomly divided into three groups and filled with calcium hydroxide-distilled water, Viopex, and calcium
hydroxide-propylene glycol, respectively (n=9). Pre-filling and post-filling CBCT images of the shaped canals were obtained, 3D models
were reconstructed with MiMiCS® software and volume measurements were made in cubic millimeters (mm?). Differences between the
volume of the shaped canals and filling materials were calculated as the miss-filling areas of various filling materials were also recorded.
Dependent 2-group I-test, Bonferroni test, and one-way analysis were used for statistical analysis. Data were statistically analyzed at
<0.05 significance level by IBM SPSS 25 software.

Results: Among the three root canal sealers, the filling capacity of the calcium hydroxide-propylene glycol group was found to be the
highest (p=0.001).

Conclusion: When calcium hydroxide mixed with propylene glycol was compared to calcium hydroxide alone, calcium hydroxide dem-
onstrated a greater potential for root canals in primary maxillary second molar models. It is clear that clinical studies with follow-ups of
the subjects will contribute to literature and clinical success.
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INTRODUCTION

Endodontic treatment in primary teeth aims to preserve
the teeth’s integrity and health, as well as the periodontal
and periapical tissues, until they are replaced by permanent
teeth. Comprehensive cleaning and filling of the root canal
system is essential to prevent bacterial infection and toxins.
However, it is claimed that a lack of understanding of pulp

anatomy is the cause of root canal failure.["*! The filling
material must reach and fill the entire root canal in three
dimensions, providing a biocompatible seal.

Furthermore, the root canal system in primary teeth has
unique characteristics that make complete sealing difficult.
Gomes et al. found that anatomical changes such as collat-
eral or lateral canals and apical delta within the root canal
significantly affect the success of root canal treatment. If an
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existing excess canal is overlooked, the treatment prognosis
will be adversely affected.*]

Various filler materials and techniques have been aimed
at increasing the chances of successful root canal treatment
in primary teeth. Zinc oxide eugenol, calcium hydrox-
ide, and iodoform fillers are commonly used and recom-
mended, but no material has yet been accepted as a gold
standard.!>®) Hence, the canal filling potency of root ca-
nal pastes continues to be of interest to researchers. Apex
reachability, filled root canal volumes, and the presence of
miss-fillings are some of the evaluation criteria to assess the
success of root canal fillings.[”®]

AIM

Thus, the present study aimed to compare the filling ca-
pacities of calcium hydroxide-based root canal sealers by
using cone beam computed tomography (CBCT) images
and three-dimensional modeling of root canals of primary
maxillary second molar models.

MATERIALS AND METHODS

The study was conducted using commercially available
prototypes of primary molar teeth containing root canals.
The use of these prototyped resin replicas has the potential
to be used for educational purposes, endodontic training,
and research due to the sample standardization.
Twenty-seven polymer-based prototype upper primary
second molar teeth were fixed on wax and shaped by a ro-
tary endodontic motor and endoart Pedo blue nickel tita-
nium files. 18-mm 15/06, 25/04, and 30/04 files were used
according to the recommendation of the manufacturer’s
protocol. At each file change, irrigation was provided with
the saline solution using a perforated needle. After the irri-
gation process, the canals were dried with paper points. All
samples were divided into three equal groups according to
the filling materials: G1 - calcium hydroxide-distilled wa-
ter, G2 - injectable calcium hydroxide-iodoform mixture
(Viopex), and G3 - calcium hydroxide-propylene glycol.
Equal amounts of calcium hydroxide paste with three
different carriers were placed in the root canals. The calci-
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um hydroxide pastes were prepared as follows: one scoop
of calcium hydroxide powder and one drop of distilled wa-
ter (G1), one scoop of calcium hydroxide powder, and one
drop of propylene glycol (G3) were mixed in a 1:1 ratio of
powder and liquid on a mixing paper. These mixtures were
prepared fresh and sent to the canals by a Lentulo spiral.
Finally, Viopex (G2) was applied to its own syringe until it
overflowed from the canal orifices. The cavity was cleaned
with cotton pellets and restored with glass ionomer cement
and CBCT images were re-obtained.

CBCT images were obtained from shaped root canals
before and after filling both in the same position and pro-
tocol. In order to standardize the positions of the teeth,
groups were identified with a marker on the anterior side of
the block and a number was given for each block. All CBCT
images were obtained by the same operator with Moritta®
3D Accuitomo 170, J. Morita MFG. CORP, Tokyo, Japan
(Moritta®) CBCT device in 0.8 mm? isotropic voxels and
0.480 mm slice thickness. The operating parameters were
90 kVp, 2.5 mA, and 30.8 s, the field of view (FOV) was
4x4 cm?, and images were obtained in the high-resolution
imaging mode. The device delivers each irradiation with
a single 360° rotation around the model. The images ob-
tained were saved in Digital Imaging and Communications
in Medicine (DICOM) format. 3D reconstructions of the
shaped canals and filling materials, from the isthmus to the
apex of the roots, were done with the MiMiCS® software,
and their volumes were calculated in mm? (Fig. 1).

A single researcher performed all evaluations, and 15
randomly selected CBCT images were re-evaluated four
weeks later for intra-observer reliability assessment. The
intraclass correlation coefficient (ICC) was used to investi-
gate the consistency between measurements in quantitative
data. In terms of the study’s objectivity, the researcher who
made the measurements differed from the researcher who
worked on the models.

The data were analyzed statistically, and the success
of intracanal filling of three different calcium hydroxide
pastes were evaluated. SPPS 25 (IBM Corp. Publication.
2017 IBM SPSS Statistics, Version 25.0. Armonk, NY: IBM
Corp.) statistical package was used to analyze the data.
Mean + standard deviation, percentages, and frequency
values are used. Variables were evaluated for normality
and homogeneity of variances after prevaccination control

Figure 1. 3D reconstruction of a group of polymer-based prototype upper primary second molar teeth root canals, a) shaped root

canals, b) filled root canals.
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(Shapiro-Wilk and Levene tests). While performing data
analysis, Bond 2 group t-test (pairing surplus test) was used
for the comparison of two groups, and one-way analysis of
variance and comparison test were evaluated by Bonferroni
test for further group comparison. Intra-class correlation
(ICC) for inter-measure agreement. The p<0.05 and p<0.01
values were accepted for the significance level of the tests.

RESULTS

The aim of this study was to compare the filling effective-
ness and internal voids of different obturation materials in
polymer prototyped primary molars. Intraclass correla-
tion coeflicient (intrakappa value) was high, with a value
of 99.8%, indicating an agreement between the first and
second measurements of the same root canal volume (Ta-
ble 1). There was a statistically significant difference be-
tween the empty and filled canal volumes in the calcium
hydroxide-distilled water, Viopex, and calcium hydrox-
ide-propylene glycol groups. The calcium hydroxide-pro-
pylene glycol group showed the highest filling success
(p=0.001), followed by Viopex group (p=0.011). Calcium
hydroxide-distilled demonstrated the least filling capacity
of root canals (p=0.014) (Table 2).

DISCUSSION

Researchers have focused on developing new root canal
pastes to overcome the filling difficulties due to miss-filling
or overfilling.” In dental literature, there are limited data
on the filling effectiveness of calcium hydroxide in prima-
ry teeth when used by different carriers.'” In this study,
CBCT imaging and 3D modeling were used to evaluate the

Table 1. Intra class correlation coeflicient test

filling capacity of calcium hydroxide based filling materi-
als with different carriers namely distilled water, propylene
glycol, and iodoform.

The present study used polymer-based prototype pri-
mary molars that ensured standardization by eliminating
different results due to different root canal anatomies and
physiological root resorptions. However, since the interac-
tion between dentin and canal sealer cannot be evaluated
in polymer teeth, results may differ in vivo.

Some studies have used radiography as an evaluation
method, resulting only in two-dimensional interpreta-
tion.'"12) In the present study, CBCT was used to assess
the filling capacity of root canal pastes. CBCT uses cone-
shaped X-ray to acquire data by revealing root canal mor-
phology in a single 360° rotation. Compared to computed
tomography (CT), CBCT provides improved accuracy,
low scanning time, low radiation doses, and high reso-
lution.3!

For standard enlargement, pediatric files were used with
rotary endodontic motor movement. In addition, 15/06,
25/04, and 30/04 taper files were used by a single operator.
Samples with the same canal anatomy made the technique
reproducible and the results consistent.

In this study, calcium hydroxide-distilled water and
calcium hydroxide-propylene glycol mixture were applied
with lentulo, while Viopex was applied with its syringe in
compliance with the manufacturer’s recommendations.

In another study, zinc oxide eugenol paste was applied
to the canals with lentulo and injector. Lentulo showed the
best results in reaching the apex, while the injector filled
the intracanal volume the best.!'!]

In dental literature, there are a limited number of studies
with different evaluation criteria, which makes the results
incomparable. For example, some assess the reaching apex,
while some evaluate the void presence.l'>!*! Furthermore,

95% Confidence interval

Intraclass correlation P
Lower bound Upper bound
Average measures 0.998 0.992 0.999 0.001
99.8% correspondence between first and second shaped canals measurements.
Table 2. Filling success of different materials
Group Mean SD P
Shaped canal volume 23.34 3.26 0.014*
KALSIYUM HIDROKSIT-DISTILE SU
Filling material volume 19.77 1.12
Shaped canal volume 23.06 1.92 0.011*
VIOPEX
Filling material volume 21.06 3.46
KALSIYUM HIDROKSIT-PROPILEN Shaped canal volume 25.48 1.27 0.001%
GLIKOL Filling material volume 23.03 2.19

Paired t test, p<0.05
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since different filling techniques and different canal seal-
ants are used, the designs of the studies also vary.

Walia et al. designed their study on 45 extracted teeth
separated into three groups calcium hydroxide + iodoform
with a syringe, zinc oxide eugenol paste using rotary len-
tulo, and handheld lentulo.">) Apex reachability of pastes
were assessed by radiographic examination. The syringe
method demonstrated overfilling, whereas both lentulo
techniques showed better-filling quality.

Miss-filling areas in the canal can cause microleakage
and lead to reinfection. Hence, selecting the appropriate
root canal paste in clinical practice assists in the avoidance
of this formation.[1¢17]

CONCLUSION

The results of this study suggest that when calcium hydrox-
ide is mixed with propylene glycol it shows a higher canal
filling success compared to distilled water and iodoform
mixtures.

Future studies should focus on studying extracted teeth
with great sample numbers to reveal differences between
filling materials. In addition, further clinical studies should
be conducted for both primary and permanent teeth to
confirm the results.

Acknowledgments

The authors thank Muhube Yildirim (radiology technician
in the Maxillofacial Radiology Department of Istanbul
Aydin University, Faculty of Dentistry), who performed all
CBCT scans for this study.

Sources of Funding

This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit
sectors.

Conflict of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

REFERENCES

1. Farhad A, Mohammadi Z. Calcium hydroxide: A review. Int Dent J
2005; 55(5):293-301.

10.

11.

12.

13.

14.

15.

16.

17.

3D Approach to Pediatric Filling Materials

Nakornchai S, Banditsing P, Visetratana N. Clinical evaluation of
3Mix and Vitapex® as treatment options for pulpally involved primary
molars. Int ] Paediatr Dent 2010; 20(3):214-21.

Sigurdsson A. Evaluating success and failure. In: Torabinejad M, Wal-
ton R, editors. Principles and Practice of Endodontics. 3rd ed. Phila-
delphia: W.B. Saunders Company; 2002; p. 331-44.

Ahmed HMA, Dummer PMH. A new system for classifying tooth,
root, and canal anomalies. Int Endod ] Blackwell Publishing Ltd;
2018; p. 389-404.

Matalon V, Shmagin A, Tickotsky N, et al. Outcomes of calcium hy-
droxide with iodoform pulpectomies in primary teeth. ] Dent Child
2021; 88(1):46-51.

Najjar RS, Alamoudi NM, El-Housseiny AA, et al. A comparison of
calcium hydroxide/iodoform paste and zinc oxide eugenol as root fill-
ing materials for pulpectomy in primary teeth: A systematic review
and meta-analysis. Clin Exp Dent Res 2019; 5(3):294-310.

Kierklo A, Tabor Z, Pawiniska M, et al. A microcomputed tomogra-
phy-based comparison of root canal filling quality following different
instrumentation and obturation techniques. Medical Principles and
Practice 2015; 24(1):84-91.

Wolf M, Kupper K, Reimann §, et al. 3D analyses of interface voids in
root canals filled with different sealer materials in combination with
warm gutta-percha technique. Clin Oral Investig 2014; 18(1):155-61.
Tek V, Turker SA. A micro-computed tomography evaluation of voids
using calcium silicate-based materials in teeth with simulated internal
root resorption. Restor Dent Endod 2020; 45(1).

Dogra S. Comparative evaluation of calcium hydroxide and zinc ox-
ide eugenol as root canal filling materials for primary molars: a clini-
cal and radiographic study. World ] Dent 2011; 2(3):231-6.
Hiremath MC, Srivastava P. Comparative evaluation of endodontic
pressure syringe, insulin syringe, jiffy tube, and local anesthetic sy-
ringe in obturation of primary teeth: An in vitro study. ] Nat Sci Biol
Med 2016; 7(2):130-5.

Memarpour M, Shahidi S, Meshki R. Comparison of different obtu-
ration techniques for primary molars by digital radiography. Pediatr
Dent [Internet] 2013; 35(3):236-40.

Scarfe WC. Imaging of maxillofacial trauma: evolutions and emerg-
ing revolutions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2005; 100(2):S75-96.

Aragao AC, Pintor AVB, Marceliano-Alves M, et al. Root canal ob-
turation materials and filling techniques for primary teeth: In vitro
evaluation in polymer-based prototyped incisors. Int ] Paediatr Dent
2020; 30(3):381-9.

Walia T, Ghanbari AH, Mathew S, et al. An in vitro comparison of
three delivery techniques for obturation of root canals in primary
molars. Eur Arch Paediatr Dent 2017; 18(1):17-23.

Gillen BM, Looney SW, Gu LS, et al. Impact of the quality of coro-
nal restoration versus the quality of root canal fillings on success of
root canal treatment: A systematic review and meta-analysis. ] Endod
2011; 37(7):895-902.

Hommez GMG, Coppens CRM, De Moor R]G. Periapical health re-
lated to the quality of coronal restorations and root fillings. Int Endod
J 2002; 35(8):680-9.

Folia Medica | 2024 | Vol. 66 | No. 2

253

Folia Medica



Folia Medica

A. Ozturk et al.

OueHka maTepuanoB A5 NJIOMOUPOBAHNA KOPHEBbIX
KaHaJ/10B Ha OCHOBE r’mapoKkcuga Kanbums ¢ NoOMoLLbIo
KOHYCHO-/Ty4€eBOil KOMMNbIOTEPHOI TOMOrpacum

N TPEXMEPHOro MmoaesiupoBaHuns

Acen Yepar Ostiopk!, Exun [loran?, Benyc Ceitenockyit?, Bepk Cenrynep?, Acia Tonanorny-Ax?

I Kagpedpa opanvroii u uentocmmo-nuyesoil paduonozuu, Gakynvmem denmanvHoil meduurol, Cmambynvckuii yHusepcumem Atidvin, Cmam6ys,

Typuus
2 Cmambynvckuti ynusepcumem Aiidvir, Qaxynvmem denmanvtoil meduvunvl, Kagedpa demcxoii denmanvhoii meduvurvl, Cmambyn, Typyus

Appec ans koppecnoHeHumn: Acna Tomanorny-Ak, Cram6ynbcknit yunsepcuter Ajibin, Cram6ys, Typuys; Email: asliak@aydin.edu.tr

[lata nonyyeHus: 19 ssuBaps 2024 ¢ [lata npuemku: 23 despass 2024 ¢ [lata nyonukaumm: 30 anpens 2024

O6paseu yuTnposaHus: Ozturk AU, Dogan E, Seyedoskuyi V, Senguler B, Topaloglu-Ak A. Evaluation of calcium hydroxide root canal
filling materials by cone beam computed tomography and three-dimensional modeling. Folia Med (Plovdiv) 2024;66(2):250-254. doi:
10.3897/folmed.66.e119114.

Pe3tome

Lienb: Lenbio faHHOTO HCCIeROBaHNs 6bII0 cpaBHeHMEe 3D HeKTUBHOCTY INIOMOMPOBOYHBIX [IACT B IPOTOTUIIAX BPEMEHHbIX MOJIAPOB
13 CMOJIBI C IIOMOIIBIO KOHYCHO-/Ty4eBoil KoMibioTepHoit Tomorpaduu (KJIKT) 1 3D-momennpoBaHus.

Matepuanbl u metoabl: Kanasl 27 Mofiesnielt MOTOYHBIX BTOPBIX MOJIAPOB ObUIN C)OPMIPOBAHBI C IOMOIIBIO POTOPHOTO SHJIOJIOH-
TIYECKOTO JBUTATe/A ¢ HAMMIbHUKOM Ne 30/04. O6pasiibl 6bIIM CTydaliHBIM 06pa3oM pasfielleHbl Ha TPY TPYIIIBI U 3aIIOTHEHBI M-
CTWIZIMPOBAHHOII BOJI0J1 TMAPOKCHA KambLus, Viopex ¥ TUAPOKCUIOM Ka/bIMA-IIPOIMICHIIIMKONEM COOTBETCTBEHHO (n=9). Bpumn
nonydensl KJIKT-uzo6pakenns copMUpOBaHHBIX KaHA/IOB JIO 1 MOC/Ie INIOMOUpoBanHus, 3D-Mopenmt 6bIIM peKOHCTPYUPOBAHEI C
TIOMOIIIbIO TPOrPaMMHOTO o6ectredennst MiMiCS®, a usMepenus o6béma 6bUIM BBITIONHEHb! B MM, Pasmuans Mexry o6bémom cdop-
MMPOBAHHBIX KaHAJIOB U IJIOMOMPOBOYHBIMI MaTepyalaMyi paCCUUTBIBAIICH II0 Mepe TOro, KakK (GUKCHPOBANUCh IO/ He3aIo-
HeHMUS Pas/IMYHBIMY IVIOMOMPOBOYHBIMYU MaTepyanaMH. I CTaTUCTIYECKOTO aHaIM3a UCIOIb30BAINCh 3aBYCUMBIIl 2-TPYIIIIOBOI
I-tect, TecT Bonferroni 1 ogHOCTOpOHHMIT aHaMU3. [JaHHBIE CTATUCTUYECKN aHAIM3MPOBAIY IIPU YPOBHE 3HauMMocTi p<0.05 ¢ moMo-
1[I0 ITporpaMMHOro obecriedenns IBM SPSS 25.

Pesynbratbl: Cpeny TpéX repMeTUKOB /I KOPHEBBIX KaHAJIOB HAIIOJIHAIOLIASA CIIOCOOHOCTD TPYIIIIbI TMAPOKCHU A KaIbLIMA U IIPOIIN-
JICHITIMKO/IA OKa3ajach caMoit Bbicokoit (p=0.001).

3akntoueHue: HPI/I CpaBHEHUM I'MAPOKCHUIA Ka/IbLIVA, CMEITAHHOTO C IIPONMJIEHITIMKOIEM C YMCTBIM I'MAPOKCUIOM Ka/IbLINA, TMIPOK-
CUT KajiblsA NPpOAEMOHCTPMPOBaAJI 60BN TIOTEHIIMAJI IIPpY 3AII0/IHEHNMM KOPHEBBIX KaHA/IOB HAa MOJE/IAX IIEPBUYHBIX BTOPbBIX MO-
JIApOB BerHeﬁ YEITHCTNI. O‘ICBI/IHHO, 4TO KIIMHUYECKYE UICCTIEAOBaHNA C ITOC/IENYIOIIM Ha6lIIO,lIeHI/ICM 3a Cy6’b€KTaMI/I 6y)1yT €roco6-
CTBOBATb YBEIMYEHNIO 9MIC/Ia ny6}11/11<au1/1171 " KIMHNYIECKOMY YCIIEXY.

KnwoueBble cnoBa

HEIIpaBUIbHOE HHOM6I/IpOBaHI/Ie, MOJ/IOYHbIE KOPEHHbIE 3y6bI, HHOM6I/IpOBaHI/Ie KOPHEBbBIX KaHa/I0B
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