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Abstract
Background/Aim: The objective of study analysis of the effectiveness of using a laser photodynamic system for the treatment of
chronic apical periodontitis.
Materials and Methods: The study included 66 patients aged 18 to 60 years with a diagnosis of chronic apical periodontitis in whom
90 root canals were treated. The diagnosis was established on the basis of the patient's complaints, clinical and instrumental studies,
X-ray data.
The patients were divided equally into two groups and underwent endodontic treatment. In the root canals of patients of the first group,
disinfection was carried out by the method of photodynamic therapy. Then the canal was obturated with gutta-percha pins and sealer,
the tooth was restored. In patients of the 2nd group, after instrumental and medical treatment, the root canals were sealed with a
temporary material "Kalasept" (Sweden) based on calcium hydroxide, and the tooth was restored with a temporary glass ionomer
cement "Vitremer" (3M ESPE).
process of the rarefaction focus.
Results: The evaluation of the results of treatment was carried out in terms of 1-14 days, 6 and 12 months after the final filling of the
root canals. positive dynamics in a short time was observed in 93.9% of patients. cases in patients of the 1st group and in 72.7% in
patients of the 2nd group. Complications arose in patients of the 1st group in 6.1% of cases. In the 2nd group in 27.3% of cases, which
is almost 4.5 times more than in the 1st group. When comparing 2 methods of treatment after 6 months, clinical well-being was
observed in patients of the 1st group in 96.9% and in the 2nd group in 81.8% of cases. The percentage of complications that occurred
was 3.1% in patients of the 1st group and 18.2% in the 2nd group.
Complete healing of the focus in the bone tissue was observed in 84.8% of cases in patients of the 1st group and in 66.6% of cases in
patients of the 2nd group. Partial healing of the bone tissue focus was observed in 18.1% and 15.1% of cases in the 1st and 2nd groups.
Conclusion: The use of laser radiation in preparing the root canal for obturation in the treatment of chronic forms of periodontitis
made it possible to reduce the number of complications by almost 1.5 times and accelerate the healing process of the rarefaction focus.
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Apical periodontitis in dental practice is the third
most common after dental caries and pulp diseases
caused by persistent microbial infection within the
root canal system of the affected toot?. Teeth that have
inflammatory changes at the root apex are foci of
chronic infection?. This is the reason for the
considerable attention paid to this disease.>* To date,
the first place in the etiology of apical periodontitis is
occupied by microbial flora. In the root canal, it is
represented by bacteria of various genera and families,
the most common of which are staphylococci and
streptococci.>®  Microorganisms  are  present
throughout the entire length of the root canal,
including in the lateral branches, anastomoses and in
the dentinal tubules at a depth of approximately 250
microns from the side of the tooth cavity.’

Currently, the main goal of endodontic treatment is
the sterilization of the root canal system, the removal
of the inflamed pulp and the remnants of the smeared
layer of dentin.®® Canal treatment with hand and
machine tools, as well as irrigation using antiseptic
solutions, reduces the number of bacteria hundreds of
times, 1011

To date, practicing dentists prefer to start the
treatment of apical periodontitis with a temporary
filling of the root canal with a paste based on calcium
hydroxide.'>** But the probability of its impact on
some types of pathogenic microflora is different, and
penetration into the depth of infected tissues is limited.
Endodontic treatment performed in two visits is
fraught with the risk of secondary infection of the root
canal system®®. In the literature, there is an opinion
that it is possible to carry out high-quality treatment of
chronic forms of periodontitis in one visit.16’

To this day, a search is underway for drugs that
would provide complete sterilization in the root canal
without side effects.’®® Recently, in modern
endodontics, laser radiation methods have been used
for therapeutic purposes.?®2® Helbo (Austria) presents
one of them - photoactivated disinfection. Using
HELBO Blue Photosensitizer, which diffuses into
biofilms, the walls of bacterial cells are stained with
light-sensitive molecules.?”-?® Next, the molecules are
activated using laser light with a wavelength of 670—
690 nm and an energy density of 75 mW/cm?2.2* The
absorption of light quanta by photosensitase

molecules in the presence of oxygen leads to a
photochemical reaction, as a result of which molecular
triplet oxygen is converted into singlet oxygen, which
destroys microorganisms in the biofilm. The objective
of study analysis of the effectiveness of using a laser
photodynamic system for the treatment of chronic
apical periodontitis

The study included 66 patients aged 18 to 60 years
with a diagnosis of chronic apical periodontitis in
whom 90 root canals were treated. The diagnosis was
established on the basis of the patient's complaints,
clinical and instrumental studies, X-ray data.

The general state of health was good. Pregnant and
lactating women, patients who  underwent
phototherapy were excluded from the study. Before
the start of the study, a targeted radiography of each
examined tooth was performed to determine the
estimated length of the canal and its anatomy. After
determining the working length using an apex locator
in the root canals, instrumental processing was carried
out using the crown method. Drug treatment was
carried out with a 3% solution of sodium hypochlorite
(more than 20 ml), the solution was applied at room
temperature using an endodontic syringe and needle.
Next, the canal was thoroughly washed with distilled
water to wash out the antiseptic from the canal.

The patients were divided equally into two groups.
In the root canals of patients of the first group,
disinfection was carried out by the method of
photodynamic therapy (figure 1). At working length,
the Helbo Endo Blue solution was injected into the
root canal using a sterile endodontic needle. The
solution introduced into the channel was mixed with a
hand tool, which was two sizes smaller than the top
diameter. After that, activation was carried out with a
laser beam for 120 seconds, introduced into the root
canal with an endodontic emitter. Then the canal was
obturated with gutta-percha pins and sealer, the tooth
was restored. In patients of the 2nd group, after
instrumental and medical treatment, the root canals
were sealed with a temporary material "Kalasept"
(Sweden) based on calcium hydroxide, and the tooth
was restored with a temporary glass ionomer cement
"Vitremer" (3M ESPE).
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Figure 1. Using a photodynamic laser in the root
canal

The evaluation of the results of the treatment was
carried out in terms of 1-14 days, 6 and 12 months
after the final filling of the root canals. The values of
clinical well-being in the treatment of chronic
periodontitis using a laser photodynamic system and a
preparation containing calcium hydroxide - Calasept
are shown below in Figure 2.

120
100
80
60 -
40 4
20 -

%

B]st group
" wlist group

1-14 days 6months 12 months

Figure 2. Indicators clinical well-being of the
treatment of chronic apical periodontitis using a
laser photodynamic system and Calasept

It is worth emphasizing that positive dynamics in a
short time was observed in 93.9% of cases in patients
of the 1st group and in 72.7% in patients of the 2nd
group. Complications occurred in patients of the 1st
group in 6.1% of cases. In the 2nd group in 27.3% of
cases, which is almost 4.5 times more than in the 1st
group. When comparing 2 methods of treatment, after
6 months, clinical well-being was observed in patients
of the 1st group in 96.9% and in the 2nd group in
81.8% of cases. The percentage of complications that

occurred was 3.1% in patients of the 1st group and
18.2% in the 2nd group. From which it follows that
complications were observed in patients of the 2nd
group almost 6 times more often than in the 1st group.
When comparing two methods of treatment after 12
months, clinical well-being was noted in patients of
the 1st group in 100% of cases, in patients of the 2nd
group - in 90.9% of cases. Complications arose during
this period in 9%.

X-ray examination was performed after 6 and 12
months to determine the degree of healing of the
periapical rarefaction foci. A comparative analysis of
the results of X-ray studies after 6 months in both
groups of patients is shown in Figure 3.
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Figure 3. The results of X-ray examination 6 months
after treatment in groups | and Il

6 months after treatment, healing of the destruction
focus in the bone tissue was observed in 51.5% of
cases in patients of the 1st group and in 33.3% of cases
in the 2nd group. Partial healing of bone tissue was
observed in 45.4% of cases in patients of the 1st group
and in 60.6% of cases of the 2nd group. No changes in
radiographic parameters were observed in patients of
the 1st group in 3.03% of cases and in 6.06% of
patients from the 2nd group. It should be emphasized
that one patient from the 2nd group showed an
increase in the focus of destruction, which amounted
to 3.03%. The patient was referred for root apex
resection.

A comparative analysis of the results of X-ray
examinations after 12 months in both groups of
patients is shown in Figure 4.
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Figure 4. The results of x-ray examination 12 months
after treatment in groups | and Il

Complete healing of the focus in the bone tissue
was observed in 84.8% of cases in patients of the 1st
group and in 66.6% of cases in patients of the 2nd
group. Partial healing of the bone tissue focus was
observed in 18.1% and 15.1% of cases in the 1st and
2nd groups. In one patient from the 2nd group
(3.03%), who is currently under dispensary
registration, there were no changes in radiographic
parameters.

Evaluating the results of the study, we can
conclude that the use of antibacterial photodynamic
therapy led to a decrease in the number of cases that
are accompanied by pain after the treatment of chronic
periodontitis in one visit, in comparison with the data
in patients who used the calcium-containing drug
Calasept. The use of laser radiation during the
preparation of the root canal for obturation in the
treatment of chronic forms of periodontitis made it
possible to reduce the number of complications by
almost 1.5 times and increase the healing process of
the rarefaction focus. The use of laser radiation during
endodontic treatment reduces the number of
appointments and allows you to complete the
treatment in one visit.

Apical periodontitis is the result of a complex
interaction between microbial factors and host defense
mechanisms. The landscape and role of root canal
microbes in the development of apical periodontitis is
now well known. treatment of apical periodontitis is
to eliminate root canal infection and avoid further re-
infection of the canal 3132

Currently, a variety of materials have been
proposed in endodontics.

In the field of dentistry, laser photodynamic
therapy is used as an additional antimicrobial strategy
to mechanical preparation during endodontic and
periodontal treatment. In recent years, in vitro and in
vivo studies have shown positive results with respect
to antimicrobial photodynamic therapy in endodontics
caused by bacteria present as biofilms.®

Thermodynamic therapy is a non-invasive method
that combines laser energy with a photosensitizer to
produce singlet oxygen molecules and free radicals to
destroy target cells**. Photodynamic therapy has the
advantage of reducing the treatment time and the need
for anesthesia, causing the destruction of bacteria in a
very short period of time, without the development of
resistance from the target bacteria and damage to
adjacent host tissues.*%

This type of therapy is a technique based on the
combination of a non-toxic photosensitizer (PS) and
visible light of the appropriate wavelength, which is
activated in the presence of oxygen to form reactive
oxygen species (ROS). ROS cause a series of
photochemical and biological events that cause
irreversible damage leading to the death of
microorganisms.

Oliveira and colleagues evaluated the in vitro
antimicrobial effect of photodynamic therapy using
MB (50 uM) and low power laser (660 nm, 100 mW
and 9 J) against C. albicans, P. aeruginosa, E. faecalis
and S. golden.®® Laser radiation in the presence of MB
eliminated 74.90% for C. albicans, 72.41% for P.
aeruginosa, 96.44 and 95.42% for E. faecalis and S.
aureus, respectively, and showed statistically
significant differences between different groups
(p<0.001). The results show that aPDT effectively
reduces the number of viable cells of the studied
microorganisms, especially E. faecalis and S. aureus.

Given the potential of laser photodynamic therapy
in killing microbial organisms and its rapid and daily
development in recent years, this study analyzing the
effectiveness of using a laser photodynamic system
for the treatment of chronic apical periodontitis. The
results of the treatment showed a positive effect and
we observed that laser photodynamic therapy with is a
valuable treatment optionchronic apical periodontitis.
In general, based on the available data, it can be
considered a laser photodynamic therapy safe method
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to complement conventional therapy for the treatment
of periodontal disease and elimination of periodontal
pathogens.

The use of laser radiation in preparing the root
canal for obturation in the treatment of chronic forms
of periodontitis made it possible to reduce the number
of complications by almost 1.5 times and accelerate
the healing process of the rarefaction focus.
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AHAJIN3 D®PEKTUBHOCTH TPUMEHEHUS JIASEPHOW ®OTOJJMHAMUYECKON CUCTEMBI
JJIs1 IEYEHUSA XPOHUYECKOI'O AITIMKAJIBHOI'O NEPUOJAOHTUTA. CEPUS KIMHUYECKUX
CJIYYHAEB
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I.M.H.,Tipodeccop,3aBe Ty oInit Kadenapoi TepaneBTHICCKOM CTOMATOJIOTHH CTaBpOMOJIbCKOTO
roCyIapCTBEHHOTO MEIUIIMHCKOr0 YHUBEpcuTeTa Munsapasa Poccun, PO

I.M.H., Tmpodeccop Kkadeapsl TepaneBTHUECKOH cToMaronorud CTaBpOMONIBCKOTO TOCYIapCTBEHHOTO
MEIIMIIMHCKOro YHUBepcuTeTa Munsapasa Poccuu, CtaBponons, PO

AccucteHT Kadeapsl TepaneBTHUecKoil ctoMaTonorui CTaBpOIMONIBCKOTO TOCYAaPCTBEHHOTO METUITHCKOTO
yHuBepcuteta Munsapasa Poccun, CtaBponons, PO

AccucteHT kadeaphl TepaneBTHUECKON cToMaToorud CTaBpOIMOJIBCKOTO TOCYAaPCTBEHHOTO METUITMHCKOTO
yHuBepcutera Munszapasa Poccun, CraBponoss, PO

AbcTpakT
Heab nccnenoBanus aHamu3 3PGEKTHBHOCTH MPUMEHEHUS J1a3epHON (HOTOTMHAMHIECKONW CHCTEMBI JUIS JICUCHUS
XPOHUYECKOTO aMKAIBLHOTO MIEPUOIOHTHUTA.
Martepuansl u MeToabl: B nccienoBanne BKIIOYeHO 66 marmeHToB B Bo3pacte oT 18 mo 60 meT ¢ mumarHo3om
«XpOHMYECKHUH aNnuKalbHBIA TEPUOAOHTHTY, Yy KOTopblXx mposiedeHo 90 KopHeBhIX KaHanoB. Jlmaraos
yCTaHAaBIMBAIM Ha OCHOBAaHWU ’Kajgo0 OOJBHOTO, KIMHHYECKHX M HMHCTPYMEHTAJIbHBIX HCCIIeIOBaHU,
PEHTTCHOJIOTHYECKUX JTAaHHBIX.
[ManmenTs! OBITHN pa3/iesieHbl IOPOBHY Ha JIBE TPYIIIBI U POIIUIM SHAOAOHTHYECKOE JIeUeHre. B KOpHEBBIX KaHaaX
MAalMeHTOB IEPBOW TPYMIBI MPOBOIAMIACH JE3UH(EKIHI METoJ0M (HOTOJMHAMUYECKON Teparmuu. 3aTeM KaHal
OOTYpHUpOBaH TyTTallepYeBHIMH INTUPTAMU U CHIEPOM, 3y0 BOCCTAHOBIEH. Y TAalMEHTOB 2-W TPYNIbI TMOCie
WHCTPYMEHTAIBHOTO ¥ METUKAMEHTO3HOTO JICUSHUS] KOPHEBBIE KaHAIIBI 3aTNIOMOMPOBaHbI BPEMEHHBIM MaTepHalioM
«Kamacent» (IlIBeryst) Ha OCHOBE THAPOKCHIA KalbLHs, a 3y0 BOCCTAHOBJICH BPEMEHHBIM CTEKIOMOHOMEPHBIM
nemeHroM «Butpemep» (3M ESPE).
Pe3yabTatel: OnieHKY pe3ysbTaToB JISUeHHUs IPOBOAMIHN B cpoku 1-14 nueit, 6 u 12 MecsineB nociie OKOHYATEILHOTO
TUIOMOMPOBAHUS KOPHEBBIX KAHAJIOB. IMOJIOKUTEIbHAS IUHAMHUKA B KOPOTKHE CPOKH oTMedeHa y 93,9% OosbHBIX.
cirydaeB y 00JbHBIX 1-# Tpynmbl U B 72,7% y 601bHBIX 2-1 Tpynbl. OCIOXKHEHUS BO3HUKIIN Y OONBHBIX 1-i rpymims
B 6,1% ciyuaeB. Bo 2-ii rpynme B 27,3% ciydaes, uto moutu B 4,5 paza 6omnbire, uem B 1-i rpynme. [Ipu cpaBHeHNN
2-X METO/JIOB JICUEHUS Yepe3 6 MecsAIeB KIMHUYECKOE 0JIaronorydne Ha0ro1aa0ch y 00bHbIX 1-if rpymisl B 96,9%
u Bo 2-i rpymnme B 81,8% ciydaes. [IponeHT BO3HHKIINX OclokHeHUH coctaBun 3,1% y OonbHbIX 1-# rpymimsl u
18,2% - Bo 2-i1 rpyme.
[NonHoe 3axxuBNIeHHE O4ara B KOCTHOHN TkaHH HaOmonanock B 84,8% cny4aeB y 6onpHbIX 1-if rpymnmsl u B 66,6%
ciryyaeB y OOJNBHBIX 2-i rpynmbl. YacTH4yHOE 3a)KMBJICHHE Oudara KOCTHOM TkaHM Habmronanoch B 18,1% u 15,1%
cirydaeB B 1-i u 2-i rpynmax.
3axumouenue: [IpuMeHeHre JTa3epHOr0 U3IYUYCHNUS TIPH MOJITOTOBKE KOPHEBOTO KaHaja K 00Typaluy MpH JIeueHAN
XpoHHYecKuX (OpM HapOJOHTHTA IO3BOJIMJIO MOYTH B 1,5 pasa CHU3UTH KOJIMYECTBO OCIOKHEHHH M YCKOPHUTH
HpOLECC 3aKUBIICHNS 0Yara pa3peskeHusI.
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