TREATMENT OF PERIODONTITIS WITH INCLUSIVE ANTIFUNGAL DRUGS

Tatintsyan L.V. ¥*, Khachatryan J.R. 2, Ambartsumyan S.G. !, Mikaelyan A.R. 3, Tatintsyan V.G. !, Pogosyan M.A. %,
Hakobyan A.G. !, Kupelyan A.H. !, Shahinyan A.G. !

1. Yerevan State Medical University after M. Heratsi
2. Dental clinic "Payl dent", Yerevan
3. National Polytechnic University of Armenia (NPUA)

*Corresponding author: Tatintsyan L.V Department of Therapeutic Stomatology Yerevan State Medical University after
M. Heratsi; e-mail: |_tatintsyan@yahoo.com

Received: Aug. 21, 2022; Accepted: Sept. 27, 2022; Published: Nov. 2, 2022

DOI 10.58240/1829006X-2022.18.1-15

Abstract
Purpose: The aim of this study was the clinical testing of the paste with the antifungal drug "Narine" as a temporary
therapeutic dressing (bandage) for endodontic treatment of chronic apical periodontitis.
Material and Methods: A total of 74 patients with chronic apical periodontitis were selected for the study. All patients
underwent a thorough clinical and microbiological examination according to the generally accepted scheme. Periapical
radiographs were taken to monitor treatment. Patients were divided into 2 groups to evaluate the effectiveness of using a
probiotic for endodontic therapy of chronic periapical periodontitis.
Group | included 54 patients with whom the composition of the paste was used as an antibacterial and antifungal agent, based
on the previously obtained positive results of their physicochemical properties: zinc oxide (ZnO) 2,5 parts, antifungal
preparation 1.0 part ("Narine"), eugenol (clove oil) 1 part, which was left in the root canal for 7 days, followed by filling with
zinc-eugenol paste; group 1l included 20 patients, whose root canals were treated according to the described method,
followed by filling a sealant paste based on zinceugenol paste (without an antifungal component). The difference between the
groups was that the main group was treated with temporary healing paste.
Results: The obtained results show that the antifungal drugs fluconazole, nystatin, "Narine” have antibacterial activity
against Staphylolococcus aureus, Escherichia coli, Streptococcus Pseudomonas. Taking into account the beneficial effect on
the periapical tissues and the obtained data of laboratory studies allowed us to use the above-mentioned drugs in the
treatment of root canals and subsequent obturation with their introduction into the sealer (a patent for the invention of
material for filling root canals N 3426A, dated 18.01.2021 was received).
Conclusion: Proposed Temporary endodontic paste is an effective addition to the traditional therapy of chronic apical
periodontitis and is recommended for its use in endodontics.
Key words: chronic forms of apical periodontitis, yeast fungi, antifungal therapeutic temporary root filling.
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Introduction

Microbiological studies using scanning electron microscopy of the contents of the root canals of the teeth indicate that in
periapical lesions, the bacterial product stands out for its multiinfectious nature, the qualitative composition of which, in fact,
remains in the process of medical interventions and in the post-treatment period 5 % 13, Although the bacterial composition is
mainly represented by the coccal flora, yeast fungi are also constantly present, the frequency of their detection according to
various sources, is 17-20% " ° 5. Moreover, these fungi are able to form biofilms even in relatively clean and filled root
canals.18 It should be noted that in apical periodontitis, Candida fungi are also common in pediatric practice %, and in
primary purulent periodontitis of milk teeth 4.

Basing on experimental studies we can see that the presence of yeast fungi in the periapical focus significantly changes
the bacterial product, which in its turn suggests the use of non-standard therapeutic treatment 6. Very interesting results have
been reported °, based on the experimental data the most frequently detected pathogen in root canals, Enterococcus faecalis,
remain viable for a long time alongside with other forms of bacteria, Candida fungi in particular. It was also revealed that
after endodontic treatment, these two types of microorganisms retain their viability mainly due to the use of serum as a
nutrient medium, which is very important in terms of post-treatment inflammatory complications . There is also another
view point stating that in cases of persistent chronic periapical lesions, yeast fungi are often found in the focus, among which,
according to cell morphology characteristics, growth and absorption characteristics of hydrocarbons, about 20 strains of
Candida fungi are distinguished: C. glabrata, C. albicans, C. guilliermondii, C. inconspicua, Geotrichum candidum, and etc®®.
To reveal the endodontic presence of Candida fungi in the development of subsequent complications and their absence after
endodontic treatment, comparative studies were carried out 8, the results showed that with the development of complications,
yeast fungi were found in 36.7% of cases, and in cases when there were no complications, this indicator was 13.3%. We can
conclude that antifungal treatment should be of great importance in endodontic therapy.

The analysis of the scientific literature shows that Candida fungi are of pathogenic importance in the development of
apical inflammatory processes, which requires the need to find out and include antifungal agents in the endodontic
treatment of these lesions.

The aim of this study was the clinical testing of the paste with the antifungal drug "Narine™ as a temporary therapeutic
dressing (bandage) for endodontic treatment of chronic apical periodontitis.

Material and methods

In this regard, studies were carried out on the physicochemical properties of temporary fillings at the laboratory
"Obtaining agricultural pesticides and quality control" of the National Polytechnic University of Armenia (NPUA). Test
methods are identical to those described in GOST R 51094-97 (ISO 3107-88) and GOST R 51744-200 (corresponds to
international standards 1SO 9917-91 and 1SO 9917-298).

On the basis of zinc oxide, eugenol and antifungal additives, compositions of pastes for therapeutic temporary fillings of
the following compositions (weight ratio) were made: zinc oxide (ZnO) 2.5 parts; antifungal drug 1.0 part; eugenol (clove
oil) 1.0 part. As antifungal drugs nystatin, fluconazole, lyophilized lactic acid bacteria (Lactobacillus acidophilus Er-2 strain
317/402, probiotic "Narine" (produced in Armenia, "Nareks" company, RA) were used and some physicochemical properties
of these compositions were studied, particularly pH, its solubility in distilled water and isotonic solution, drying time, surface
structure.The studies carried out show that pastes based on zinc oxide and eugenol with antifungal agents (nystatin,
fluconazole, "Narine") in terms of physicochemical properties (hardening time, disintegration, surface structure and degree
of acidity) meet the requirements of GOST R 5109497 for temporary root filling materials 3.

In a comparative aspect, antibacterial and antifungal activity of some antifungal drugs (fluconazole, nystatin and "Narine"
lactobacillus acidophilicus) was determined in the composition of pastes and the widely used antiseptic in endodontic
practice (0.2% chlorhexidine) against the main pathogenic forms of bacteria in the apical area, namely Stahylococcus aureus,
E. coli, Streptococcus, diphtheroids, acidophilus bacillus and Pseudomonas (Pseudomonas aeruginosa).

The latter stood out from the contents of the root canals when chronic periodontitis existed. In such cases, a root needle
wrapped in cotton turunda was inserted into the root canal, then the contents were transferred into a Petri dish with an
appropriate nutrient medium, afterwards they were taken to a thermostat and incubated at 37°C. After the corresponding
bacterial growth, a standard amount of tested pastes was placed in them and the antibacterial activity was determined after 1,
5, 10, 20 and 30 minutes. The studies were held in the laboratories of the Department of Epidemiology of the Yerevan
State Medical University after M. Heratsi.
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Clinical research

Conservative-endodontic treatment of chronic apical periodontitis was carried out. When making the diagnosis, we based
on the WHO classification of periapical diseases,® and all the patients were diagnosed with Chronic apical periodontitis
of pulpal origin. The method of treatment was as follows: after thorough mechanical treatment of the root canals (average
expansion from 25-35 mm), opening the apical foramen by step-by-step evacuation of the root canal contents and putrid
masses (in order to prevent its penetration behind the apex), constant antiseptic treatment of root canals on a thin root
needle was carried out. Subsequently, drying was carried out with cotton or paper turundas, temporary filling of the root
canals with a therapeutic paste with antifungal drug (for 7 days), followed by their filling with zinc-oxyeugenol paste (X-ray
control required).

Herewith the patients were divided into 2 groups: group | included 54 patients with whom the composition of the paste
was used as an antibacterial and antifungal agent, based on the previously obtained positive results of their physicochemical
properties: zinc oxide (ZnO) 2,5 parts, antifungal preparation 1.0 part (“Narine™), eugenol (clove oil) 1 part, which was
left in the root canal for 7 days, followed by filling with zinc-eugenol paste; group Il included 20 patients, whose root
canals were treated according to the described method, followed by filling a sealant paste based on zinc-eugenol paste
(without an antifungalcomponent). The difference between the groups was that the main group was treated with temporary
healing paste. In both groups the following methods of paraclinical studies were used: anamnesis morbi, anamnesis vitae,
status local is, dental status, radiography (targeted intraoral images, orthopantomography, CT scan (selectively),
electroodontodiagnostics (using the OD-1 apparatus), thermometry, percussion. Post-treatment clinical observation was
carried out on all the patients in course of 3 months.

To carry out the method of contact thermometry, a medical electronic thermometer Microlife model MT-1951 was used,
with a range of 32.0 - 42.5 °C, the sensitivity of which is 0.1°C, the contact area with the investigated surface is 2 mm?, the
measurement time is 10 seconds. The temperature in the room at the time of the measurement was 22 - 23 °C.

The body temperature of all the patients at the time of study was 36.5 - 36.7 °C. The temperature of the gingival mucosa
was measured during nasal breathing at least three times, in the vestibular surface of the alveolar area of the projection of the
apex of the roots of the treated teeth.

The study was approved by the Ethics Committee of the Yerevan State Medical University and was carried out during
2018-2019 at the University Dental Clinic Ne 1. In accordance with the Declaration of Helsinki 2008, all the patients who
took part in these observations gave certified agreement to participate in the study. The study was carried out with the
financial support of the State Committee of Science of the Ministry of Education and Science of Armenia within the
framework of the scientific project Ne 18T-1F076 "Systemic influence of a chronic focus of infection of the periodontal
complex on the body: diagnostic and preventive approaches."The results of clinical studies were statistically processed and
analyzed by the student’s method using the computer program SPSS Statistics 17.

Results

The indicators of the sensitivity of root canal microorganisms to chlorhexidine, nystatin, fluconazole, "Narine" are shown
in Table 1.

The obtained results show that the antifungal drugs fluconazole, nystatin, "Narine" have antibacterial activity against
Staphylolococcus aureus, Escherichia coli, Streptococcus Pseudomonas. Taking into account the beneficial effect on the
periapical tissues and the obtained data of laboratory studies allowed us to use the above-mentioned drugs in the treatment of
root canals and subsequent obturation with their introduction into the sealer (a patent for the invention of material for filling
root canals N 3426A, dated 18.01.2021 was received). The development of inflammatory complications after endodontic
treatment occurred as a result of the mistakes in mechanical processing of canals and in filling of root canals (Table 2).

As it can be seen in the table the most common causes of periapical inflammatory complications after endodontic
dental treatment were insufficient filling or re-filling of root canals, which make up about63% of all possible causes.
Immediately after the constant filling of the root canals, some patients of the both groups experienced unpleasant feeling of
discomfort in the area of the treated teeth. Comparative percussion showed weak sensitivity in 7 cases of group | (12.96%)
and in 3 cases in group Il (15.0%), which disappeared within 3-5 days of the post-treatment period. Yeast like Candida fungi
were detected among 26 patients (35.1%) in the main and tested groups with indicators of biopsy sampling from root
canals before the treatment for biological research. After 7 days following the disinfection of the previously filled with
antifungal sealant and repeated sampling for microbiological examination, 4 cases (7.4%), and in 5 cases(25%) of fungal
lesions were found among the patients of the main group. The comparative assessment of the obtained data indicates the
beneficial effect of antifungal drugs in the composition of sealers used for obturation of root canals on periapical tissues.
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Table 1. Comparative assessment of root canal microorganisms’ resistance to chlorhexidine, nystatin, fluconazole,

"Narine"
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Table 2. Reasons for the development of inflammatory complications in the periapical area

'The reason for the development of Occurrence frequency
complications after treatment (amount /%)
Incomplete root pulp removal 3/4,05
Root wall perforation 719,46
/Anatomical constriction destruction 7 /9,46
Endodontic instrument fracture 516,77
Insufficient canal filling 27 /36,49
Removal of material beyond the apical foramen 19 /25,67
Unknown cause (presence of undiagnosed 6/8,10
additional tubules)
Total number of patients 74

Table 3. Dynamic indicators of electrical excitability and thermometry in the observed (researched, tested) groups

Indicators
Patient groupsand EDI (mA) thermometry (t°C)
forms of periodontitis pefore after t  |before after t
3 months 3 months
I group (n=54) 145,02+1,56 140,28+1,47 2,21 [33,51+0,06 34,07+0,06 7,00
I1 group (n=20) 145,13+2,19 145,33+2,44 0,06 [33,53+0,07 33,59+0,05 0,67
t 0,04 1,77 - 0,22 5,58 -
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Dynamic observation of the patients of the both groups based on the data of electrical excitability and thermometry, the
results of which are displayed in Table 3, show the following comparison: it should be noted that before treatment, the
average EDI values in the groups did not differ significantly (the coefficient of reliability t <2 ).We can observe significant
difference of the EDI indicator between the average values of | group, and in Il group, by this time (3 months) a slight
decrease in tissue electrical excitability was observed when comparing the average EDI indicators in this group.

Thermometry of the mucous membrane in the area of the projection of the tops of the treated teeth revealed the following
dynamic changes: before the treatment, the values of the thermometry index between the groups did not differ significantly
with average values, and the results of thermometry in group | before treatment were the most distant from the norm (when
interpreting the results of thermometry, we followed the data of Manuilov EA and the co-author [1] that the normal
temperature of the mucous membrane in this area is 34.6°C); 3 months after the treatment, both groups showed a positive
dynamics of the thermometric indicator, however, in group I, this dynamics was more distinct, which affected the statistical
significance of the difference between the average values of this indicator, and in group Il, this positive dynamics was so
insignificant that it did not affect the reliability of the results. Our data on thermometry are generally consistent with literature
data, which indicate that in destructive forms of chronic apical periodontitis, there is a decrease in the local temperature of the
gingival mucosa in the projection of the root apex to 33.8 + 0.2°C 2.

X-ray examination of the treatment results also show the positive use of temporary endodontic paste with the prefungal
drug "Narine", namely, in group I, (3 months after the treatment), in all cases, there was either stabilization of the
pathological process in the area of the tops of the teeth (42.59%), or some restoration of periapical tissues (57.41%) (Fig. 1,
2,3,4).

Figure 3. Rentgen picters before endodontic treatment Figure 4. Tooth canal was filled

In group 11, 4 patients (20%) had an X-ray deterioration of the pathological process (an increase in the volume of destructive
changes in the area of the apex of the teeth), and in other cases (80%) only stabilization of the pathological process was
observed.

Conclusion

After careful clinical studies we can conclude that the use of the antifungal drug "Narine" in the form of a paste for
temporary filling of root canals shows positive results in the treatment of chronic forms of periodontitis, which results in
stabilization of the pathological process or some restoration of periapical area tissues; basing on the results of microbiological
(suppression growth of fungi), electrodontometric (lowering the threshold of electrical excitability of tissues), thermometric
(a tendency for the indicator to come to a norm) and X-ray (restoration of periapical tissues) studies. The results obtained
allowus to recommend a temporary endodontic paste with antifungal drug "Narine" for widespread use in clinical practice in
the treatment of chronic forms of apical periodontitis as an innovative method.
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Marepuanbl m Metoabl: [l nccienoBaHus OblIM OTOOpaHBl 74 TMalMeHTa ¢ XPOHWYECKUM BEPXYIICUHBIM MEPHOJIOHTHTOM.
Bcem 0obHBIM IPOBEICHO THIATENFHOE KIIMHUYECKOE M MUKPOOMOJIOTHYECKOe 00CciIe[oBaHne 110 00enprHATON cxeme. Jlenanm
HepHanyKajibHble PEHTTEHOTPaMMBbl JUIS KOHTpPOJS JiedeHus. [larueHThl ObUIM pasfeneHsl Ha 2 TPyNIbsl A OLEHKH
3¢ PEeKTUBHOCTH NPUMEHEHUSI TPOOMOTHKA JJIsl SH/I0IOHTHYECKOH Tepanuy XpOHHYECKOTO NepUanuKalbHoOTo eproJoHTuTa. B 1
rpynmny Bouuid 54 GOJBHBIX, Y KOTOPHIX B KaUeCTBE aHTHOAKTEPHAILHOTO M IPOTUBOIPHOKOBOTO CPE/ICTBA HCIIOIb30BAIM COCTAB
HACThI, UCXO/IS U3 MOJYYCHHBIX PaHee MONOKHUTEIbHBIX PEe3yJbTaTOB HX (U3UKO-XMMHYECKHX CBOMCTB: okcua mHKa (ZnO) 2,5
4acTH, MPOTUBOTPUOKOBEIN mpemnapar 1,0 gacts («Hapuud»), 3BreHon (rBo3auyHOE Macio) — | 9acTh, KOTOPYIO OCTaBISUIM B
KOPHEBOM KaHalie Ha / JHei C MOCJeyIONM IIIOMOMPOBaHUEM IIMHK-IBI€HOJIO0BOM macToit; Bo Il rpymmy Bouwm 20 nanueHTos,
y KOTOPBIX JIeY€HHE KOPHEBBIX KAaHAJOB IPOBOAMIOCH IO ONMCAHHOW METOAMKE C MOCIEIYIONNM IUIOMOHMpPOBaHHEM
TepMETH3UPYIONIeH MacTOW Ha OCHOBE NHMHKIBIEHOJIOBOH macThl (0e3 MpOoTHBOTpHOKOBOTO KOMIOHEHTa). PaszHuma mexmy
TpyTIIaMH 3aKII0YaIach B TOM, 9YTO OCHOBHYIO TPYIIIY JICUHIIN BPEMEHHOMH J1e4eOHON macToil.

PesyabTaThl: [lomyueHHbIE pe3yIbTaThl CBUAETENBCTBYIOT O TOM, YTO MPOTHBOTPHOKOBBIE Tpemaparhl (GpIyKoHa30J, HUCTATHH,
«Hapums» obOnmamator aHTHOAKTEpHAIEHOH AKTUBHOCTHIO B OTHOIIEHHH 30JOTHCTOTO CTA(MIIOKOKKA, KHIIEYHOW IAIOUYKH,
CHHETHOWHOTO CTPENTOKOKKA. Y4YeT OJaronpusATHOrO JACHCTBUS Ha IE€pHANMKaJIbHBIE TKAHW M IOJyYCHHBIC JaHHbIC
JTa00PaTOPHBIX HCCIIEIOBAaHUI TTO3BOJIMIIM HCIIOJIB30BaTh BBIIIECNICPEUNCIICHHBIC TIPEenapaThl PH JICYEHHUH KOPHEBBIX KaHAJIOB U
HocJeiyomiel 00Typanuy ¢ BBEJCHUEM UX B cHulep (TTaTeHT Ha n300peTeHue Marepuaa Juisl III0MOUpOBaHHsI KOPHEBBIX KaHAJIOB
nosydeH Ne 3426A ot 18.01.2021).

3akarouenue: Ilpemmaraemas BpeMEHHas SHIOJAOHTHYECKAsl IMAcTa SBISIETCS 3((EKTUBHBIM IOMOIHEHHEM K TPaJUIHUOHHOM
TEpanuy XPOHUIECKOTO AMKAIBHOTO IIEPHOJIOHTHTA U PEKOMEH/I0BaHA K IPUMEHEHUIO B 9HIOJOHTHH.

Tatintsyan L.V., et al. (2022). Treatment of Periodontitis with Inclusive Antifungal Drugs. Bulletin of Stomatology
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