MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

SUMY STATE UNIVERSITY

ACADEMIC AND RESEARCH MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

116, Kharkivska st., Sumy 40007, Ukraine
e-mail: eumj@med.sumdu.edu.ua

eumj.med.sumdu.edu.ua
ISSN: 2663-5909 (print)/2664-4231 (online)

© 2025 by the author(s).

Thiswork islicensed under Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O

How to cite: Kaskova LF, Yanko NV, Vashchenko 1Y, Sadovski MO, Zavyalova KM, Ulasevich LP, Pavlenkova OS.
The knowledge and attitude regarding vital pulp therapy among dental students of a Ukrainian university. East Ukr Med J.

2025;13(3):693-701

DOI: https://doi.org/10.21272/eumj.2025;13(3):693-701

ABSTRACT

Luidmyla Kaskova
https://orcid.org/0000-0003-0855-2865
Department of Paediatric Therapeutic
Dentistry, Poltava State Medical
University, Poltava, Ukraine

Natalia Yanko
https://orcid.org/0000-0002-3752-4110
Department of Paediatric Therapeutic
Dentistry, Poltava State Medical
University, Poltava, Ukraine

Irina Vashchenko
https://orcid.org/0000-0002-5025-8005
Department of Paediatric Therapeutic
Dentistry, Poltava State Medical
University, Poltava, Ukraine

Marina Sadovski
https://orcid.org/0000-0002-8233-8405
Department of Paediatric Therapeutic
Dentistry, Poltava State Medical
University, Poltava, Ukraine

Kateryna Zavialova
https://orcid.org/0009-0003-7404-4284
Department of Paediatric Therapeutic
Dentistry, Poltava State Medical
University, Poltava, Ukraine

THE KNOWLEDGE AND ATTITUDE REGARDING VITAL
PULP THERAPY AMONG DENTAL STUDENTS OF
A UKRAINIAN UNIVERSITY

Introduction. Given the high incidence of complicated caries of
permanent teeth in children in Ukraine, choice of an appropriate kind of
vital pulp therapy (VPT) to save the tooth is very crucial. To optimize the
use of VTP in dental practice and adapt university training to it, there is a
need to document students' knowledge and attitudes towards dental pulp
treatment.

Aim: To access the general level of knowledge and attitude towards
the VTP of immature permanent teeth among dental students of Poltava
State Medical University in Poltava, Ukraine.

Materials and methods. 164 fifth-year dental students were asked to
complete an online survey using Google Forms. The survey included
personal information about gender and age, as well as 17 questions
regarding indications, stages of VTP, and materials used. Statistical
analysis of the results was performed using Excel, using descriptive
statistics and the y2 test. The critical significance level for testing
statistical hypotheses in this study was set at 0.05.

Results. Responses were obtained from 112 out of 164 students
(response rate = 68.29%). The majority of students who participated in the
study were 21-23 years old (92.07%) and predominantly females (57.1%).
83.9% of the students said that root apex closes 2—-3 years after eruption
and electric and thermal pulp tests are unreliable after traumatic injuries of
permanent immature teeth. 69.6% of the participants agreed that VPT
should only be performed in teeth with reversible state of pulp and
successful outcomes of VPT decrease with the patient’s age. 70.5% of the
students agreed that the main objective of VPT is to initiate the formation
of calcific bridge and indirect pulp capping is performed in a tooth with a
deep carious lesion approximating the pulp but without symptoms of pulp
degeneration. 79.5% of the respondents knew the definition of

693


https://orcid.org/0000-0003-0855-2865
http://orcid.org/0000-0002-3752-4110
https://orcid.org/0000-0002-5025-8005
https://orcid.org/0000-0002-8233-8405
http://orcid.org/0000-0002-3752-4110

Eastern Ukrainian Medical Journal. 2025;13(3):693-701

Larisa Ulasevich
https://orcid.org/0000-0001-7839-4634

Department of Paediatric Therapeutic
Dentistry, Poltava State Medical

University, Poltava, Ukraine

Oksana Pavlenkova
https://orcid.org/0000-0003-1405-7182

Department of Paediatric Therapeutic
Dentistry, Poltava State Medical

University, Poltava, Ukraine

apexogenesis, and 77.7% — of apexification. 65.2% of the participants said
that apexogenesis maintains pulp vitality due to dentin deposition and
50.9% answered that apexogenesis provides generating dentine bridge at
the site of pulpotomy. 70.5% of the students mentioned a weak marginal
adaptation to dentin and dissolution over time of calcium hydroxide
(Ca(OH), and agreed with complete pulpotomy in case pulp bleeding
cannot be controlled after 10 min of direct exposure to sodium
hypochlorite (NaOCl). 76.8% of the participants were aware that mineral
trioxide aggregate (MTA) promotes better environment for pulpal repair
and bridge formation as compared with Ca(OH),. Only 41.1% of the
respondents were aware of the diagnostic importance of the sodium
hypochlorite in deciding treatment options of partial or complete
pulpotomy. 64.3% of the students said that caries marker dyes can be
considered a valuable tool to minimize the pulp exposure, and 51.8% of
participants agreed that if MTA is substituted for calcium hydroxide in
VPT, similar time periods for apical maturation can be anticipated.

Females outperformed males in definition of apexification (70.13% vs.
48.53%, p<0.05) and understanding the superiority of MTA over Ca(OH),
in VPT (70.13% vs. 39.47%, p<0.05).

Conclusions. The dental students participating in this study showed
mostly good knowledge and attitude toward VPT of young permanent
teeth. Major knowledge gaps were identified regarding apexogenesis,
which ensures the formation of a dentin bridge at the pulpotomy site, the
same time of apex formation during VTP in both MTA and calcium
hydroxide, and the use of sodium hypochlorite as a diagnostic tool for
differential diagnosis of reversible and irreversible pulp changes.

In general, there is a need to improve knowledge and attitude of dental
students about the VPT by their familiarization with new clinical
guidelines.

Keywords: attitude, dental students, knowledge, permanent dentition,
dental pulp, dental care for children.
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3HAHHS TA CTABJIEHHS JIO BITAJIBHOI TEPAIII TYJILITA
CEPEJIT CTYJAEHTIB-CTOMATOJIOT'IB YKPAIHCBHKOI'O
YHIBEPCUTETY

Beryn. 3Bakaroud Ha BHCOKHI pIBCHb YCKIAJHCHOTO Kapiecy
NOCTiiiHMX 3y0iB y jiTell B YkpaiHi, BHOIp BiJIOBIJHOIO METOILY
BiTampHOI Tepamii mymemm (BTII) gt 30epexenHs 3yba € myxke
BaxymBuM. [lms onrtmmizanii BukopuctanHs BTII y cromaromoriuniit
NpaKkTUIl Ta ajanrtanii yHIBEpCHTETCHKOI IIJTOTOBKH /0 HEl iCHYye
noTpeda y IOKyMEHTYBaHHI 3HaHb Ta CTaBJICHHS CTYJICHTIB JIO JiKyBaHHS
IyJIBIHN 3y0iB.

Mera. 3'scyBaTu 3araibHHi piBeHb 3HaHb Ta craBieHHs 1o BTII
HE3pUINX TOCTIHHUX 3y0iB cepen cTyieHTiB-ctomaroioriB IlontaBcpkoro
Jiep>kKaBHOTO MeIn4HOTO yHiBepcutety (M. [TontaBa, Ykpaina).

Marepianu i meroau. PesyabtaTn. Ha ankeryBanus Bignosimm 112
CTyneHTiB (mons Bimmosineit 68.29%). binbmiict cTyneHTiB Oyiu BiKOM
21-23 poxm (92.07%) 1 mepeBaxkHo xiHouoi ctati (57.1%). 83.9%
CTY/ICHTIB 3a3HAYMIIH, [0 BEPXiBKa KOPEHS 3aKpUBAETHCA Yepe3 2—3 poKu
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Aemop, 6i0nogioanvruil 3a AUCMYGAHHA:

TiciIsl MpOpI3yBaHHs, a ENEKTPUYHI Ta TeMIEpaTypHi TecTH 30yAJIMBOCTI
MyJIBIHN € HEAOCTOBIPHUMH JUTS {IarHOCTHKU TPAaBMATHIHHUX MOIMIKOKEHb
MOCTIIHMX HE3piuX 3y0iB. 69.6% ydacHUKIB oroaunucs 3 TUM, 1o BTII
CITiZl TIPOBOAMTH TUTBKK B 3y0ax i3 HEOOOPOTHMMH 3MiHAMH IyJBITH, a
yemimai pesynpratd BTII 3menmryroTecst 3 Bikom mamienrta. 70.5%
CTY/ICHTIB TIOTOIWINCS 3 THM, IO OCHOBHHM 3aBmaHHAM BTII e
iHiitoBaHHA (OpPMYBaHHsS 3aMICHOTO [ECHTHHY, a HENpsME MOKPHUTTA
MyJIBIH TPOBOMUTECA B 3y0l 3 MIMOOKMM Kapio3HMM ypaKEHHSM, IO
po3TanioBaHe OJM3BKO N0 MyJIbIH, aje 0e3 o3Hak 1 jereHeparii. 79.5%
PECTIOHIICHTIB JajM IpaBHJIbHE BH3HAYCHHs arekcoreHesy, a 77.7% —
anexcugikanii. 65.2% cTyAEHTIB BiI3HAYMIH, LIIO0 AlIEKCOTeHe3 MiATPUMYE
JKUTTE3IATHICTD MyJIBITH 32 PaXyHOK BiAKIAICHHS 3aMiCHOTO JEHTHHY, a
50.9% — mo anekcorenes 3a0e3nedye (hOpMyBaHHS ICHTHHHOTO MICTKa B
OimstHIl myneriotomii. 70.5% CTyneHTIB Big3Ha4MiIM CiIaOKy KpanHoBy
aJlanTaIio 10 JSeHTUHY Ta PO3YMHEHHS 3 YacOM TiIPOKCHAY KaJbINO i
MOTOJWINCS 3 TPOBEACHHSAM IIOBHOI IyJIBIIOTOMII SIKIIO KpPOBOTEUY 3
MyJIbIHM HE BAAEThCS 3yNMUHUTU Ticnsi 10 XB Ge3mocepeJHbOrO BILIMBY
TiNoXJIOpUTY HATpito. 76.8% ONMTaHMX 3HAM, IO MiHEpajl TPHOKCHUJ
arperat (MTA) kpaiiie crpusie BiHOBJICHHIO MyJIbIH Ta (HOPMYBAHHIO
JICHTMHHOTO MICTKa TOPIBHSHO 3 TipooKHcoM Kaublito. Jlnme 41.1%
3HAJIM TPO JIarHOCTHYHY BaXKJIUBICTH TiNOXJIOPUTY HATPil0 MiJ Yac
BHOOpPY YacTKOBOI 200 MOBHOI IyNIbIIoTOMII. 64.3% CTYNEHTIB 3a3HAYMIIN,
0 Kapiec MapKepu MOKHA BBaXAaTH LIHHAM IHCTPYMEHTOM JUIA
MiHIMi3aLii pO3KPHUTTS MyJIbIH, a 51.9% 3 HUX MOTOIMIIHCS 3 THM, IO TIPH
3aMiHi rigpookucy kamblito Ha MTA mixg wac BTII moxxHa OWiKyBatu
aHAJIOTIYHI TEPMIHH J03piBaHHS BEPXiBKH 3y0a.

JKinkm kpame BuU3HAUWIM CyTh anekcudikamii  (70.13%) Ta
MOTO/KYBaTUCh 13 mepeBaramu MTA B mikyBauui mysenu (70.89%) B
MOPIBHSIHHI 3 TiPOOKHCOM KalIbllifo, HiX 4onoBiku (48.53% Ta 39.47%
BiAmoBiaHO) (p<0.05).

BucnoBkn. CryleHTH-CTOMATONOTH, sIKIi  Opamu  ydactb y
JOCHI/DKeHHI, TMPONEMOHCTPYBaIM 31cOUThIIOTO J00pi 3HAaHHA Ta
craBieHHs 1o BTII He3pimix mocTifHuX 3y0iB. OCHOBHI HEJONIKH 3HaHBb
Oynu BHSBIEHI WIONO ameKCOTeHe3y, SKuil 3abe3meuye (opMyBaHHS
JEHTUHHOTO MICTKA Y MICIIi ITyJIBITOTOMIi, OJTHAKOBOTO Yacy (popMyBaHHS
BepxiBku Tin gac mposeaeHHS BTII sk y MTA, tak i y rigpookucy
KQJIBIII0, a TaKoX II0JJ0 BHKOPHCTAaHHS TINOXJIOPUTY HATPilO SIK
JMIarHOCTUYHOTO  IHCTpyMEHTYy uis  Au(epeHIifHOl  JIarHOCTHKH
000pOTHHX Ta HEOOOPOTHUX 3MiH MYJIBIIH.

B wminomy, icHye mnorpeba y MOKpalieHHI 3HaHb Ta CTABJICHHS
cTyaeHTiB-ctoMaToNoriB 10 BTII mumsixoM 03HAHOMIICHHS 1X i3 HOBHMH
KIIIHIYHUMH HaCTAHOBAMHU.

KoaiodoBi cioBa: BiIHOIIEHHS, CTYAEHTHU-CTOMATOJIOTH, 3HAHHS,
NOCTIiHI 3yOu, MyJIbIIa, JIIKyBaHHS 3y0iB y AiTel.

Hamanis Auko, ragedpa oumsuoi mepanesmuunoi cmomamonoeii,

Tonmascokuii oepoicasnuil meduunull ynisepcumem, [lonmasa, Ykpaina

e-mail: n.yanko@pdmu.edu.ua

ABBREVIATIONS

VPT — vital pulp therapy

Ca(OH); — calcium hydroxide
MTA — mineral trioxide aggregate
NaOCl — sodium hypochlorite
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INTRODUCTION

In Ukraine, dental caries is highly prevalent in
permanent teeth and reaches 95% among children over
12 years, and decay-missing-filling index ranges from
1.73 to 6.4 among adolescents 12—-18 years. The
prevalence of permanent teeth with pulpal involvement
was reported to be 37.1% to 18 years [1]. In view of a
high level of complicated caries, choice of an
appropriate kind of vital pulp therapy to save teeth is
very crucial.

The contemporary approach to caries and its
complications management has stimulated renovation of
Ukrainian clinical guidelines for pulpitis in immature
permanent teeth which will be issued next year. Control
of students’ knowledge which used in the course of their
professional activities is performed in the classes [2],
where fourth year dental students studied pulp diseases
until the current academic year. In view of optimizing
the dissemination of VPT in dental aid and of tailoring
university training on it, there is a need to document
these students’ knowledge and attitude with respect to
the pulp management.

The previous study has reported an inadequate
dissemination of minimal intervention concept towards
deep caries lesions management among French dental
students [3]. Also Saudi dental practitioners [4] and
Indian students [5] showed fair-to-good knowledge and
attitude toward VPT of young permanent teeth.

The aim of this study is to access the overall levels of
knowledge and attitude of vital pulp therapy of immature
permanent teeth among dental students of Poltava state
medical university (PSMU) in Poltava, Ukraine.

MATERIALS AND METHODS

The protocol of this cross-sectional questionnaire-
based study, conducted between September 9 and
November 29, 2024, was approved by the PSMU for
Ethical Issues and Biomedical Ethics Commission
(approval number 232). 164 dental students of the five
year of study undergoing training in the university were
invited to participate in the anonymous survey. The
participants were invited to complete the questionnaire
of Doumani et al. [4] consisting of 17 questions
regarding steps in pulp therapy, materials used,
indications etc. One original item about reversible
pulpitis was modified for better understanding by the
students. Also the questionnaire comprised personal
information about gender and age, and the Google form
link to it was sent to the group chats in Viber app
(Rakuten Inc.). The responses for items were recorded
as yes, no, and I don’t know except the first answer
which was recorded as yes and no. In order to prevent
bias and avoid repeated inclusion of participants in the
study, one of the authors (YNV) had access to the data.

Statistical analysis of the results was performed
using Excel with descriptive statistics. Cronbach’s
alpha, the internal consistency test for reliability
analysis, was used. In the case of independent groups
(gender and age), the ratio was compared using the chi-
square test. The results were analyzed with a
significance level of p < 0.05.

RESULTS

Responses were obtained from 112 from 164
students (response rate = 68.29%). The majority of
students who participated in the study were 21-23 years
old (92.07%), while the oldest age was 28 years
(1.78%). The study sample was predominantly females
(57.1%). The internal consistency of the questionnaire
was determined with Cronbach’s alpha of 0.84, which
was considered good.

When enquired among the study participants about
the complete closure of the root apex, 83.9% of the
study subjects mentioned 2—3 years [Figure 1].

Fig.l — The closure of root apex is completed
approximately 2—3 years after eruption

To evaluate the knowledge of the indications and
diagnosis of VPT, the study participants were asked
about three items [Table 1]. 83.9% of the students
correctly answered question about unreliable electric
and thermal pulp tests after traumatic injuries of
permanent immature teeth. 69.6% of the participants
agreed that VPT should only be performed in teeth with
reversible state of pulp. 70.5% of the students agreed
that the main objective in VPT is to initiate the
formation of tertiary reparative dentin or calcific bridge.

Six items assessed the different kinds of VPT for
immature permanent teeth [Table 2]. 79.5% of the
students mentioned that apexogenesis is a VPT
procedure to encourage the physiological development
and formation of the root apex. Moreover, 65.2% of the
participants said that apexogenesis maintains pulp
vitality due to dentin deposition. 50.9% of the students

mentioned that apexogenesis provides generating
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dentine bridge at the site of pulpotomy. The most of the
participants (77.7%) viewed that apexification is a
method to induce a calcified barrier in the immature
apex. Moreover, the rate of the females who answered
correctly (70.13%) to last item was significantly higher
than the rate of the males (48.53%, p=0.02). 70.5% of

Table 1 — The indications and diagnosis of VPT

the participants agreed that indirect pulp capping is
performed in a tooth with a deep carious lesion
approximating the pulp but without symptoms of pulp
degeneration. 56.3% of the students mentioned that after
indirect pulp capping, the patient returns in 8—12 weeks
for placement of a permanent restoration.

Id t
Indication and diagnosis Yes No kr‘:or::')
After traumatic injuries electric and thermal pulp tests may be unreliable 83.9% 9.85% 6.25%
VPT includ.ed pulp ct.lpping and pulpotomy (Yital amputation) should only be 69.6% 26.8% 3.6%
performed in teeth with normal pulp or reversible changes of pulp
Th in objective in VPT is to initiate the f ti f terti ti
e @am 0 Je.:c ive .1n is to initiate the formation of tertiary reparative 70.5% A 4.5%
dentin or calcific bridge
Table 2 — The different vital pulp therapies for immature permanent teeth
Id t
Vital pulp therapies Yes No k::or‘l:
A isisa VPT dure t the physiological
pexogenesis is a Proce ure to encourage the physiologica 79.5% 13.4% 7 1%
development and formation of the root apex
A i intai Ip vitality thus all tinued d ition of
dep;ﬁﬁ)ge:n%m maintains pulp vitality thus allows continued deposition o 65.2% 28.6% 6.3%
Apexogenesis allows generating dentine bridge at the site of pulpotomy 50.9% 41.1% 8%
Apexification i thod to ind Icified barrier i t with
appeex)n ication is a method to induce a calcified barrier in a root with open 77 7% 15.2% 7 1%
Indirect pulp capping is a procedure performed in a tooth with a deep carious
lesion approximating the pulp but without signs or symptoms of pulp 70.5% 22.3% 7.1%
degeneration
In indirect pul ing, the patient ret in 8 to 12 ks for pl t of
n indirect pulp capping, the patient returns in 8 to 12 weeks for placement o 56.3% 12.1% 11.6%
a permanent coronal restoration

Seven questions were about the materials used in
VPT [Table 3]. 70.5% of the students knew about a
weak marginal adaptation to dentin and dissolution over
time of Ca(OH),. 76.8% of the participants were aware
that MTA promotes better environment for pulpal repair
and bridge formation, as compared with Ca(OH),.
Moreover, the rate of the females who answered
correctly (70.89%) to this question was significantly
higher than the rate of the males (39.47%, p=0.0009).
Responses of females and males to other questions were
not statistically different, and age of the student did not
influence their responses (p>0.05). 51.8% of the
participants agreed that if MTA is substituted for
Ca(OH), in VPT, similar time periods for apical
maturation can be anticipated.

71.4% of participants agreed with complete
pulpotomy in case of pulp bleeding cannot be controlled
after 10 min of direct exposure to NaOCI. Less than half

(41.1%) of the students mentioned that NaOCl is a good
diagnostic which can help to differentiate
irreversible changes of pulp and choose the method of
pulpitis treatment. Nearly, two-thirds (69.6%) of the
participants acknowledged that successful outcomes of
VPT decrease with the patient’s age.

The majority (64.3%) of the students said that caries
marker dyes can be considered a valuable tool to
preserve mineralized dentin and to minimize the pulp

tool

exposure.

DISCUSSION

University training is a crucial period to acquire
concepts in pulp treatment. Despite of the fact that
today's classes and clinical practice might be
interrupted by air raids necessitating both teachers and
students be in the shelter, the five year dental students in
this research had enough number of hours to study pulp
diseases in children.
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Table 3 — Materials used in VPT

Materials used in VPT Yes No I:::Om)t
W
T.he drawbacks of. Ca(OH); include weak marginal adaptation to dentin, and 70.5% 21.4% 8%
dissolution over time
The unique physiochemical properties of MTA promote a superior environment for
. . . 76.8% 8% 15.2%
pulpal repair and bridge formation, compared to Ca(OH), products
In partial pulpotomy: if bleeding cannot be controlled after 10 minutes of direct
exposure to NaOCI after removal of unhealthy tissue, complete removal of the coronal | 71.4% 19.6% 8.9%
pulp to the pulp floor is the preferred option.
Sodium hypochlorite serves as an excellent diagnostic tool to differentiate irreversible
from reversible pulpitis and to help determine whether to proceed with partial 41.1% 51.8% 7.1%
pulpotomy, complete pulpotomy, or pulpectomy.
Successful outcomes for VPT decrease as the patient’s age increases 69.6% 24.1% 6.3%
Caries detector dyes can be cons.idereé a Valuablct tool in car%es e)'(cavation when 64.3% 27 7% 8%
attempts are made to preserve mineralizable dentin and to minimize trauma to the pulp
If MTA‘ is substituted.fc.)r Ca(OH); in VPT procedures, similar time periods for apical 51.8% 31.3% 17%
maturation can be anticipated
In 2020-2023, there was a growth in the number of Apexogenesis is the continual physiologic

filled permanent teeth due to complicated caries because
young patients might delay seeking medical attention
[6]. Given this trend and need to enhance tailoring
university training on pulp management, it was
interesting to assess how far Ukrainian dental students
were aware of the VPT. Google Forms have been
widely introduced in surveys since Covid 19 appearance
[5, 7], therefore, they were chosen for this survey.

VPT plays a crucial role in preserving the permanent
teeth with immature root exposed to caries and trauma.
Gawthaman et al. [8] reported that tooth apex closure
completed approximately 2—3 years after tooth eruption.
According guidelines of the International association of
dental traumatology for the management of traumatic
dental injuries [9], thermal and electric pulp sensibility
tests are unreliable for immature permanent teeth. Our
findings suggested that 84.9% of the study participants
were aware about apex closure and pulp tests indicating
good knowledge in this area which was in concordance
with the research from Indian university (72 and 64%
accordingly) [5].

American Dental Association recommends VPT for
teeth diagnosed with a normal pulp or reversible pulpitis
[10], last one needs to be introduced in Ukrainian
classification [11]. Therefore, the authors modified the
item from the questionnaire of Doumani et al. [4] asking
the students could teeth with normal pulp or its
reversible changes will be treated with pulp cupping or
pulpotomy. Almost two thirds of the students knew
about the indication to VPT and agreed that the main
objective in VPT is to initiate the formation of tertiary
dentin or calcific bridge.

development and formation of the root’s apex which can
be achieved by performing a suitable VPT. Almost 80%
of the respondents were aware about this fact, but only
65.2% knew about continued deposition of dentin in
apexogenesis, and about 51% mentioned that
apexogenesis allows the formation of dentine bridge.
Therefore, educators have better explain the essence of
apexogenesis.

Pulp necrosis in permanent teeth with immature root
has consequences which minimize survival of the tooth.
There are a lot of strategies to treat such teeth.
Apexification technique induces a hard tissue barrier at
the apex of an incompletely formed root with necrotic
pulp, and, historically, non-setting calcium hydroxide
was used for this purpose [12]. In our study, 77.7% of
the participants had knowledge about the apexification
definition.

Deep carious lesions can be managed by indirect
pulp capping when the tooth does not have signs of
pulpitis, and 69.8% of the studied students agreed with
this item, which was in concordance with the study of
Abhishek et al. [5]. The procedure can be done in one
step or two steps, and choice of the method depends on
clinical case. 57.5% of the participants agreed that in
indirect pulp capping, patient returns after 8—12 weeks
for receiving final restoration. Such answer may be
explained by their studying only one-appointment
treatment of acute deep caries lesions. The authors
believe that dental students will familiarize with
different clinical options in indirect pulp cupping which
will be represented in the new clinical guidelines.
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Nowadays, choice of effective treatment agents in
different branches of medicine is very relevant [13, 14,
15]. Advanced endodontic developments used in
pediatric dentistry [16], and MTA products have
showed higher success rate [12]. One of the drawbacks
of Ca(OH), is weak marginal adaptation to dentin and
water solubility. Almost two thirds of the students
agreed with these disadvantages of Ca(OH), that was in
concordance with the study of Abhishek et al. [5].
Similarly, about 77% the students were in favor of
superior properties of the MTA in pulp treatment as
compared with the Ca(OH),.

Almost a half of the participants mentioned that the
MTA has similar apical maturation period with
Ca(OH), in VPT. This finding was higher than that
reported by Abhishek et al. [5], in which 14% of the
dental students knew about the similar attribute of
MTA. Obviously, Ukrainian dental students knew much
better MTA as a material for root canal treatment of
immature permanent teeth than Indian students. NaOCl
is an effective nonspecific proteolytic and antimicrobial
agent commonly used to stop pulp bleeding during
pulpotomy [10]. In this study, less of a half of the
participants were aware of the diagnostic importance of
the NaOCl in deciding treatment options of partial or
complete pulpotomy. Therefore, educators have to
emphasize the fact that MTA has similar apical
maturation period with Ca(OH), in VPT and on
diagnostic importance of the NaOCIl.

Caries detector dyes play a supreme role in caries
removal in order to retain mineralized dentin and
minimize pulp exposure. This item was agreed by

PROSPECTS FOR FUTURE RESEARCH

64.3% of the participants. However, during the removal
of carious lesions, clinicians should combine a selective
removal technique and the attentive visual inspection
with caries detector dye, which draws affected and
infected dentin differently, or other diagnostic method,
aside from the dental explorer [17].

Females outperformed males in definition of
apexification and understanding the superiority of MTA
over Ca(OH), in VPT (p<0.05).

This study is the first to report the knowledge and
attitude of dental students toward VPT of permanent
teeth in Ukraine, and has pointed out the knowledge
gaps in VPT among them. In spite of favorable findings,
the study had same limitations. One limitation that it
was conducted at only one university (PSMU), and the
outcomes may not be generalizable to other Ukrainian
universities. Other limitation was absence of the
question about their work experience in treatment
permanent teeth with immature root.

CONCLUSIONS

The dental students participated in this study showed
mostly good knowledge and attitude toward VPT of
young permanent teeth. The knowledge
deficiencies were observed in regards formation of
dentine bridge at the site of pulpotomy in apexogenesis,
similar apical maturation period of the MTA with
Ca(OH), in VPT, and use of NaOClI as a diagnostic tool
to differentiate between reversible and irreversible state
of pulp.

In general, there is a need to improve knowledge and
attitude of dental students about the VPT by their
familiarization with new clinical guidelines.

main

Multi-center studies in different Ukrainian universities are required to increase the generalizability of the results.
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