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Annotation

Vital pulp therapy is a biologic and conservative treatment to preserve the vitality and function of the pulp tissue. Indirect pulp
capping is one of the techniques which can be done with Ca(OH),. The success rate of using Ca(OH), during treatment of reversible
pulpitis isn’t so high. And the reactivity of the vital pulp is reduced when exposed to an aggressive calcium hydroxide-based material.
According to the international classification of diseases, reversible pulpitis is considered as K04.00 — initial pulpitis.

The purpose of this review article is to assess systematically the available scientific evidence about the clinical response of pulp-
dentin complex after using Ca(OH), for indirect pulp capping.

Materials and methods: The study of publications was produced in the electronic databases such as Google Scholar, PubMed
during a systematic review of the literature. Included articles contain information about using Ca(OH), during treatment of initial
pulpitis and its side effects. The publication date criterion was selected from January 2011 to July 2021.

Results: 55 articles were viewed during the review. After analyzing the literature for inclusion criteria, the total number of
publications has become 10.

Conclusions: According to literature data, the using calcium hydroxide for indirect pulp capping during treatment of the reversible
(initial) pulpitis is decreasing due to the side effects and clinical response from dentin pulp complex.

Keywords: Ca(OH),, indirect pulp capping, reversible (initial) pulpitis, vital pulp therapy, dentinal bridge formation

The authors declare no conflict of interest.

Zurab S. KHABADZE ORCID ID 0000-0002-7257-5503

PhD in Medical sciences, Associate Professor of the Department of Therapeutic Dentistry, Medical
Institute, Peoples’ Friendship University of Russia, Moscow, Russia

drzura@mail.ru

Daria A. NAZAROVA ORCID ID 0000-0002-1508-1080

Student, Medical Institute, Peoples’ Friendship University of Russia, Moscow, Russia
1032182486@rudn.ru

Ekaterina S. SHILYAEVA ORCID ID 0000-0003-1136-1795

Student, Medical Institute, Peoples’ Friendship University of Russia, Moscow, Russia
1032182486@rudn.ru

Alexandra P. KOTELNIKOVA ORCID ID 0000-0001-6359-4561

Student, Medical Institute, Peoples’ Friendship University of Russia, Moscow, Russia
1032182491 @rudn.ru

Correspondence address: Zurab S. KHABADZE

121359, Moscow, Orshanskaya street, house 9, building 1

+7(926) 5666692

dr.zura@mail .ru

For citation:

Khabadze Z.S., Nazarova D.A., Shilyaeva E.S., Kotelnikova A.P. THE TREATMENT OF REVERSIBLE PULPITIS USING
CALCIUM HYDROXIDE FOR INDIRECT PULP CAPPING. Actual problems in dentistry. 2021; 4: 27-31. (In Russ.)

© Khabadze Z.S. al., 2021

DOI: 10.18481/2077-7566-21-17-4-27-31

Received 15.12.2021. Accepted 11.01.2022

27



Ipobremvl cmomamonoauu
2021, mom 17, Ne 4, cmp. 27-31
© 2021, Examepunbype, YIMY Jlekyuu u numepamypHeie 0630pei

DOI: 10.18481/2077-7566-21-17-4-27-31
VIIK: 616.31

JIEHEHWUE OBPATUMOTO NYNbIMUTA C UCMOJIb3OBAHUEM TMAPOKCUAA
KANbUUA ANA HEMPAMOTO NMOKPbITUA MYJibbl

Xabanze 3. C., Hazaposa /I. A., lllnasieBa E. C., KoreabHukosa A. II.

Poccutickuii ynusepcumem opyxcovl Hapooos, e. Mocksa, Poccus

AHHOTALMA

Bronoruyeckuii MeTO JIeueHHsT — 3TO KOHCEPBATHBHOE JICUCHHUE JJIsI COXPAHEHUsSI )KU3HECIOCOOHOCTH U (DYHKIIUH TKaHU MYJIBITBI.
HemnpsiMoe TOKpBITHE ITyJIBITBl — OHH U3 OMOJOTHYECKUX METONOB, KOTOPBIH MOXKET OBITH BBHITIOJHEH C IIOMOIIBIO THIPOKCH/IA KaJIbITHSL.
BeposiTHOCTB ycmexa Mpu MPUMEHEHHH THAPOKCHJIA KadbLUs MPH JIEUEHHN 00paTUMOTO IMyIbIINTA HE OUYeHb BBICOKA. PeakTHBHOCTH
BHUTAJIBHOM MYJIBIBI TIPU BO3ACHCTBUH arpeCCHMBHOTO Marepraia Ha OCHOBE TMIPOKCHA KaJIbIMs CHIDKaeTcs. I1o MexayHapomHoi
kiaccupukanuyu 6one3Hel 00paTUMBIN MyabIHUT paccMaTpuBaercs kKak K04.00 — HavanbHBIN MyIBINT.

Iesbio naHHOIT 0030pHOI CTATHU SBISETCA CHCTEMAaTHUYECKAsl OLIEHKA HMEIOIINXCS HAYYHBIX JaHHBIX O KIMHUYECKOM OTBETE KOM-
TUIEKCA «ITYJIbHa-ICHTHHY» IT0CJIe UCITOIb30BAHMs THIPOKCH/A KAJIbIIMS ISl HEMPSIMOTO MOKPBITHS MYJIBITBI.

Marepuaabl 1 MeTOABI. B Xone cucremMaTndeckoro 0030pa JIuTepaTypsl MPOU3BOAMIOCH H3yUEHHE ITyOIMKauii B SJIEKTPOHHBIX
0a3ax maHHBIX, Takux Kak Google Scholar, PubMed. BkitoueHHbIe cTaTbu comepkaT HHPOPMALUIO 00 MCIOJb30BaHUH THAPOKCHIA
KaJIbIUS MPHU JICYEHUH 00paTUMOTro MyJbIIUTA M ero MoOOYHBIX ASHCTBUIX. B KauecTBe KpuTepHs AaThl MyOIMKannuu OblT BHIOpaH
nepuop ¢ suBaps 2011 rona no utons 2021 rona.

PesyabTarhl: B X01¢ 00630pa Ob110 MpocMoTpeHo 55 crareit. [locne ananusa nuTeparypsl 0 KPUTEPHUSIM BKIIIOYEHHUS 00IIee KOIH-
4yecTBO ImyOnnkanuii cocrasuio 10.
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«JICHTUH-IIYJIbIIaY.
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Introduction

Vitality of the dentino-pulp complex is essential for
the long term survival of the teeth. The purpose of
vital pulp therapy is to maintain viability of pulp tissue
by removing bacteria from the pulp-dentinal complex.

Vital pulp therapy (VPT) procedures involve
removal of local irritants and placement of a protec-
tive material directly or indirectly over the pulp [2].
Indirect capping of the pulp, which is one of the tech-
niques of VPT, can be done using MTA, Biodentine,
Trioxident, adhesive system and Ca(OH),.

Ca(OH), has been considered the gold standard, how-
ever, research has shown that it is not ideally suited for
this procedure [6]. In long-term clinical studies of indi-
rect pulp capping with calcium hydroxide, failure rates
increase with the follow-up time [5].

55 publications in PubMed and Google
Scholar

)

Publications after removing duplicates
(n=46).

]

Screened Publications

(n=30).
¥

Full-text articles rated for eligibility
(n=22).

¥

Studies included in the review
(n=10)

<— Excluded articles (n=8).

Excluded Full-Text Articles
(n=12).

Fig. 1. Article selection process
Puc. 1. Mpoyecc ombopa cmamel

The purpose of this review article is to analyze the
properties of Ca(OH), for indirect pulp capping during
the treatment of initial pulpitis.

Materials and methods

Publications that met the following selection criteria
were included:

1) Publication year isn’t earlier than 2011.

2) Availability of studies proving the properties
of Ca(OH), and clinical response of the pulp while using it.

3) Figuring the topic of the clinical evaluation of
using Ca(OH), as indirect pulp capping agent for treat-
ment of initial pulpitis and the response of pulp-dentin
complex.

The review didn’t include publications, the title and
abstract of which did not meet at least one of the pre-
sented inclusion criteria.

Up-to-date information in Russian and English from
Google Scholar, PubMed electronic databases has been
studied.

A search in Russian and English with no time limit
was performed by one person. Search terms included
“Ca(OH),”, “reversible pulpitis”, “indirect pulp cap-
ping”, “THOPOKCUI KaiblOus’, “00paTUMBIA MyabIUT”,
“nernpssmoe mokpeiTre mynbibl”’. The studies were filtered
and selected in several stages. Firstly, they were evalu-
ated by titles. Secondly, individual documents at the first
stage were additionally assessed by reading the abstracts
and full-text articles. The first selection criterion was the
selection of publications whose titles included at least
one search term. Further, publications which are dated
earlier than 2011 were excluded. At the last stage, the
content of the full-text versions of the selected articles
was examined (Figure 1).

Results
55 articles were reviewed, of which 30 were from
the PubMed database, 25 were from Google Scholar.

Table 1
Characteristics of the studies included in the review
Tabnuya 1. XapakTepucTuka nccaepoBaHUit, BKIIOYEHHbIX B 0630p

Author Publication year Study Number The material
Marina A. P. et al [4] 2014 patients 86 Calcium hydroxide, MTA
Fatou L. B. et al [5] 2012 teeth 60 Calcium hydroxide, MTA
Cenkhan B. et al [7] 2011 upper and lower first molar 72 Calcium hydroxide, MTA
Cilin D. L. et al [10] 2019 patients 13 Calcium hydroxide, MTA
Monica M. et al [14] 2016 molars 23 Calcium hydroxide, MTA
Karim F. et al [21] 2020 teeth 40 Calcium hydroxide
Ana B. et al [23] 2011 rats N Calcium hydroxide, adhesive system
Maria A. et al [24] 2017 patients 98 Calcium hydroxide, GIC
T.N. Manak et al [27] 2019 teeth 33 Calcium hydroxide
Soares C.J. et al [29] 2011 teeth 40 Calcium hydroxide
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After the selection according to the exclusion criteria, the
total number of articles was 10. In the selected articles,
the relevant data on the effectiveness, side effects and
immunological reaction of using Ca(OH), in treatment of
initial inflammation of the pulp were analyzed (Table 1).

Discussion

Indirect pulp capping (IPC) is defined as a procedure
in which carious dentin closest to the pulp, is preserved to
prevent pulp irritation and is covered with a biologically
compatible material. This treatment method is expected to
protect primary structures — odontoblasts and promote ini-
tial dentin formation at the dentine and pulp junction [3].

Pulp capping materials should act as a barrier that
protects the vitality of the entire pulp tissue by covering
the minimal exposed tissue and by preventing further
endodontic treatments. Ca(OH), was used for indirect
pulp capping while treating initial pulpitis.

At 3 months observation period, the clinical success
rate was 68% with Ca(OH),. At 6 and 12 months the
clinical success rate was 76% with Ca(OH),. It indicated
that Ca(OH), isn’t effective in reducing pain and main-
tain the pulp viability as agent for IPC[11].

Antimicrobial and fungicidal effects

Ca(OH), has a high pH (approximately 12.5-12.8).
It has bacteriostatic properties which mean it keeps bac-
teria from actively spreading. Its mechanism of an actions
are achieved through the ionic dissociation of Ca®" and
OH® ions and their effect on intact and healthy tissues,
the induction of hard-tissue deposition and the antibacte-
rial properties. The lethal effects of Ca(OH), on bacterial
cells are certainly due to protein denaturation and injury
to DNA and cytoplasmic membranes. Hydroxyl ions are
highly oxidant free radicals that show extreme reactivity
with several biomolecules, causing damaging of pro-
teins and destroy to the bacterial cytoplasmic membrane.
The reactivity of hydroxyl ions is high and indiscriminate,
diffusing from the generation site [18].

Ca(OH), has a wide range of antimicrobial activity
against common endodontic pathogens. However, it
was unable to kill Enterococcus faecalis in the dentine.
Ca(OH), continues to have a high pH after setting because
material dissolves readily in aqueous solution, liberating
hydroxyl ions. This high pH provides a stimulus for
tooth to repair itself in absence of bacterial infection
[17]. So, calcium hydroxide has excellent antibacterial
properties. Some studies have found a 100% reduction in
pulp infection associated microorganisms after one hour
of contact with calcium hydroxide [10].

C. albicans cells are more resistant to Ca(OH), than E.
faecalis. Ca(OH), provides Ca2+ ions that are essential
for the growth of C. albicans which explained the limited
or no effect of Ca(OH), to fungal infection [28].

C. albicans cells are more resistant to Ca(OH), than
did E. faecalis.

Dentinal bridge formation

The property of Ca(OH)2 is the ability to induce
reparative bridge formation when applied to pulp tis-
sues. However, dentinal bridge contains multiple defects
and porosities. The disintegration of CH under restora-
tions associated with porosity in the dentinal bridge can
provide a pathway for microleakage and the subsequent
stimulation of circulating immune cells, inducing pulpal
inflammation because of irritation and potential pulpal
calcification and obliteration [3, 21]. The porosity of this
dentinal bridge potentially allows recolonization of bac-
teria, thereby leading to failure of IPC procedures [6].

The mean thickness of the dentin bridge was
evaluated on a x-ray at 3 and 6-month post-op. Average
thicknesses was 0.121 mm for calcium hydroxide [10].

Solubility

A drawback of the Ca(OH), is the high solubility that
leads to the formation of tunnel defects due to the disso-
lution of the CaOH, underneath the restoration covering
it, affecting the seal against bacterial invasion. Irrita-
tion, dystrophic calcification, and potential degenera-
tive changes are induced inside the pulp due to these
occurrences [12].

Immune response

Alkaline pH of Ca(OH)2 irritates the pulp cells and
induces the release of bioactive molecules such as BMP
and TGF-B1, which stimulate pulpal repair [2]. Some
negative properties of using calcium hydroxide as indi-
rect pulp capping material are lack of inherent adhesive
qualities, dissolution over time, and inability to provide
a long-term seal against microleakage may account for
its inability to suppress inflammation.

In addition, an increased frequency of inflammatory
cells and localized areas of pulp necrosis have been
reported over time [5].

Also the process of new dentine deposition was
delayed and diffuse calcification, with formation of pulp
stones was noticed [14].

Calcium hydroxide is called gold standard because
of its advantages. They are initially bactericidal then
bacteriostatic, promoting healing and repair of the pulp,
high pH stimulates fibroblasts, neutralizing low pH of acids,
stopping internal resorption, inexpensive and easy to use.

There are some disadvantages which reduces the
using of calcium hydroxide for indirect pulp capping
during treatment of reversible pulpitis. They are
degrading during acid etching, doesn’t exclusively
stimulate dentinogenesis, does exclusively stimulate
reparative dentin, may dissolve after one year with
cavosurface dissolution, does not adhere to dentin or
resin restoration [16]. The decrease in the number of cells
in the culture plate is sizable for calcium hydroxide.
It demonstrates lower rates of vitality and a strong
cytotoxic capability [13].
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The conclusion

Preserving pulp vitality is the therapeutic choice
in conservative odontology. Conservative dental pulp
treatment reduces the need for more invasive treatment.
The maintenance of pulp viability and conduction of
reparative dentin can be possible by indirect pulp capping
with Ca(OH), as IPC agent.

Ca(OH), is classified as a strong base with a high
pH (approximately 12.8). Its main properties come from
the ionic dissociation of Ca®" and OH- and their effect

on intact tissues, generating the induction of hard-tissue
deposition and being antibacterial.

There are 3 major causes of failure of Ca(OH), as
IPC agent:

1. The porosity of the dentin bridge that is produced

2. Ca(OH), adhering poorly to dentin

3. Inability to provide a long term seal against
microleakage

Ca(OH), is widely used, less expensive and gold
standard as an indirect pulp capping material, however,

it has no anti-inflammatory action.
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