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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Furcation involvement in multirooted teeth represents a
significant challenge for endodontic treatment due to anatomical
variability, the presence of accessory canals, and limited
accessibility for adequate disinfection. This article presents a
clinical case of non-surgical single-visit endodontic treatment
of chronic apical periodontitis associated with furcation
involvement in tooth 4.7. Root canal disinfection was performed
using 3.25% sodium hypochlorite with intracanal heating up to
150 °C plugger. After chemo-mechanical preparation, definitive
root canal obturation was carried out using the warm vertical
compaction technique. A review of contemporary literature
regarding the efficacy and safety of high-temperature irrigation
protocols in endodontics was also performed. The presented
clinical case demonstrates the potential for successful resolution
of inflammatory lesions and promotion of bone healing in both
periapical and furcation regions without additional surgical
intervention. The obtained findings support the application of
high-temperature sodium hypochlorite irrigation protocols for
improving disinfection efficiency in complex root canal systems
associated with chronic apical periodontitis and furcation
involvement.

Key words. Chronic apical periodontitis, furcation defect,
endodontic treatment, sodium hypochlorite, high-temperature
irrigation, NaOCl, warm vertical compaction, endo-periodontal
lesions, mandibular molars.

Introduction.

Morphological variations in the anatomical structure of
maxillary and mandibular molars, including the presence
of furcation portals, represent a relevant issue from both
clinical and research perspectives [1]. One of the main loci
of functional resistance in a multirooted tooth is the furcation
area. Involvement of the root separation zone leads to furcation
defects: bifurcation defects when the furcation of a two-rooted
tooth is involved in the pathological process, and trifurcation
defects when a three-rooted tooth is affected [2]. The presence
of furcation portals facilitates the penetration of bacterial
agents and their metabolic by-products from the pulp chamber
into the periodontal tissues, thereby complicating the course,
treatment, and prognosis of chronic apical periodontitis [3].
Furcation defects represent a challenge for clinicians due to
their anatomical variability, limited accessibility, and impaired
healing potential. The main clinical problem in the treatment
of furcation defects lies in the morphological variability of
their topography, which complicates adequate debridement and
instrumentation. Studies have shown that multirooted teeth with
chronic apical periodontitis involving the furcation demonstrate
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a higher frequency of tooth loss compared with teeth without
furcation defects [4]. It has been reported that pathological
processes in the furcation area result in tooth loss in 31.4% of
cases [5]. The prevalence of accessory canals in the furcation
area of molars is 28.4%. Among all examined specimens,
accessory canals in the furcation area were identified in 29.4%
of mandibular molars and 27.4% of maxillary molars [6]. The
objective of the present case report is to describe the management
and subsequent healing of a chronic apical periodontitis case
accompanied by localized destruction of both the furcation and
apical bone regions.

Clinical Case.

A 49-year-old patient presented to the dental clinic with
complaints of a defect in the coronal portion of a tooth.

Examination findings: the coronal portion of tooth 4.7 was
destroyed by more than 70% according to the index of coronal
tooth structure destruction. A carious cavity communicating with
the pulp chamber was observed. Superficial and deep probing
were painless; percussion was painless. The oral mucosa in the
projection area of the root apices of tooth 4.7 was cyanotic, with
the presence of a sinus tract. Palpation was painless, and the
vasoparesis symptom was negative. Thermal testing of tooth 4.7
revealed no response to thermal stimuli.

Additional examination findings: an intraoral periapical
diagnostic radiograph revealed an area of bone rarefaction
with indistinct, irregular margins in the periapical region of the
mesial root and in the furcation area of tooth 4.7. Electric pulp
testing of tooth 4.7 showed a value of 130 pA.

Diagnosis: Tooth 4.7 K04.5. Chronic apical periodontitis.

Treatment method: single-visit endodontic treatment of
tooth 4.7, followed by build-up fabrication and prosthetic
rehabilitation with a temporary provisional crown. In the
present case, a root canal irrigation protocol involving heating
of the sodium hypochlorite solution was selected.

1. Irrigation with NaOCl heated with plugger to 150 °C.

2. Three exposures of 10 seconds each.

3. Immediate final obturation.

During the first visit, at the preparatory stage, local anesthesia
was administered, including topical anesthesia using a gel based
on 12% lidocaine and infiltration anesthesia with 4% articaine.
Root canal instrumentation included the creation of a glide path
using manual endodontic instruments K-files with a 0.02 taper.
The working length was determined using an electronic apex
locator (Apex 03s Geosoft, Geosoft Endoline, Russia), and
the apex locator measurements were confirmed by obtaining a
control periapical radiograph.

Subsequently, mechanical preparation of the root canals was
performed using rotary nickel-titanium instruments FlexMaster
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(VDW, Munich, Germany), ISO sizes 15-30, with a 4% taper.
Final root canal preparation was completed with a FlexMaster
30.04 file to the full working length. When necessary, during the
stages of mechanical preparation, an endodontic lubricant based
on 15% EDTA - RC-Prep (Premier, USA) - was used. In parallel
with instrumentation, after the use of each instrument, chemical
treatment of the root canals was performed using standard
agents, namely irrigation solutions -3.25% sodium hypochlorite
(Hypochloran-3, Omega-Dent, Russia) and endodontic syringes
(Estade-Servicegroup, Russia). Sodium hypochlorite was used
without any activation; heating, ultrasonic activation, or sonic
agitation of the solution was not performed. The total exposure
time in the root canal was at least 30 minutes. The root canal
was then rinsed with distilled water to remove the solution. A
17% EDTA-based solution (MD-Cleanser, Meta, South Korea)
was used as the final irrigant, with an exposure time of at least 2
minutes. This was followed by rinsing with distilled water and
subsequent application of 3.25% sodium hypochlorite solution
(Hypochloran-3, Omega-Dent, Russia). Sodium hypochlorite

has a boiling point of 96 - 120 °C. A heating plugger (System-B
or an equivalent device) was used. The temperature was set at
150 °C. A plugger tip with a size of 30/.04 was used. The root
canal and pulp chamber were filled with sodium hypochlorite
through an endodontic needle. The plugger was inserted to the
level of the root canal orifices, followed by activation. Each
activation cycle lasted 5 seconds, with subsequent 5-second
intervals over a total period of 30 seconds, and the solution
was replaced between intervals. Subsequently, the sodium
hypochlorite solution was used for passive ultrasonic activation
with an endochuck and a U-file (MANI, Japan) for 1 minute,
followed by rinsing of the root canal with distilled water.

At the final stage, the root canals were thoroughly dried
using paper points (Dispodent, USA). Subsequently, root
canal obturation was performed using the vertical compaction
technique with gutta-percha (Figure 3).

The patient was recommended definitive post-endodontic
prosthetic rehabilitation of tooth 4.7 with an artificial crown
after positive healing dynamics of the periapical bone lesion
had been achieved, which was planned at 6 months (Figure 4).

Figure 1. Initial clinical situation: two-dimensional intraoral periapical radiograph of tooth 4.7.
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Figure 2. Intraoperative periapical radiograph showing endodontic Figure 3. Postoperative periapical radiograph showing obturated root
instruments positioned within the root canals of tooth 4.7 for working canals of tooth 4.7 and coronal build-up restoration.
length verification.

Figure 4. Periapical radiograph in 6 months showing fircation lesion healing.
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Discussion.

The primary objective at the initial stage of treatment of
combined periodontal and periapical tissue lesions, regardless
of which lesion served as the source of infection, is to control
or completely eliminate the inflammatory process both within
the tooth and in the surrounding tissues. The literature describes
classifications of periradicular lesions intended to guide the
selection of the most effective treatment approaches [7-9].
Scientific publications by various authors present conclusions
regarding the management of combined endodontic-periodontal
lesions. For optimal healing of the affected area, preservation
of the buccal cortical bone plate is necessary. When resorption
extended to the level of the root apices, an unfavorable treatment
outcome was observed. Tunnel defects demonstrated favorable
healing outcomes [10,11]. Alshawwa H. et al. presented a
clinical case describing the successful treatment of a patient
with chronic periodontitis complicated by bone resorption
in the furcation area. Endodontic treatment of the tooth was
performed, followed by obturation of the root canals with a
permanent filling material. No direct intervention in the area of
bone resorption was carried out. The authors reported healing of
the lesion and concluded that high-quality endodontic treatment
promotes healing of perio-endo lesions [12]. Yoneda M. et al.
also described the treatment of periodontitis with interradicular
bone resorption using endodontic treatment alone. At the
3-month follow-up, bone regeneration in the interradicular
area was observed. The authors concluded that reduction of the
bacterial load in the root canals is a key factor for successful
treatment [13].

Heating of irrigation solutions, particularly sodium
hypochlorite (NaOC]), is increasingly considered a method for
enhancing biofilm removal and organic tissue dissolution. In
recent years, several studies have evaluated the use of NaOCl
at temperatures with 150 °C plugger, typically achieved using
intracanal heating devices, and have compared these protocols
with more conventional temperature regimens of 45-60 °C.

The available data indicate that increasing the temperature
significantly improves biofilm removal from complex anatomical
areas of the root canal system, such as isthmuses, while the
temperature of the external root surface remains within safe
limits. Nevertheless, concerns remain regarding the potential
risk of thermal injury to periodontal tissues, particularly in teeth
with thin dentinal walls or when heated irrigation is combined
with other heat-generating procedures.

The literature also emphasizes the rapid cooling of preheated
irrigation solutions within the canal and the insulating effect of
dentin, which helps maintain the temperature of the external root
surface within safe limits [14]. In the present literature review,
we summarize current evidence regarding the efficacy and
safety of high-temperature irrigation protocols in endodontics.
Efficacy of high-temperature irrigation up to 150 °C.

A recent study using a 3D-printed tooth model demonstrated
that sodium hypochlorite (NaOCI) heated to 45 °C, 60 °C, and
150 °C provided significantly more effective removal of E.
faecalis biofilm compared with a room-temperature solution;
with increasing temperature, an additional increase in the area
of cleaned surfaces was observed [15].
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The 150 °C protocol involved introducing a heated heat carrier
set to this temperature for short intervals of 10 seconds, repeated
three times in each canal.

Other studies also confirm that NaOCIl at 60—-66 °C improves
organic tissue dissolution and smear layer removal compared
with lower temperatures [16].

Temperature transmission and safety.

Intracanal heating devices set at 150 - 180 °C increase the
temperature inside the canal; however, the rise in temperature
on the external root surface remains below the critical threshold
capable of causing periodontal tissue damage, namely an
increase of less than 10 °C or an absolute temperature below
47 °C [17]. Preheated NaOCl at 45-66 °C rapidly reaches
thermal equilibrium with body temperature, approximately 35
- 37 °C, within several minutes after introduction into the canal;
the temperature of the external root surface rarely exceeds
approximately 42 °C [18]. Ultrasonic or sonic activation of a
preheated irrigant may increase the temperature in the apical
part of the canal above 50 °C; however, the external root surface
remains within <42 °C due to the thermal insulating properties
of dentin [19-22].

Thus, heated irrigation using device tip temperature settings
of up to 150 °C increases the cleaning efficacy of the root
canal system without exceeding safe thermal thresholds when
performed under controlled conditions.

Conclusion.

Thus, the presented clinical case demonstrates the possibility
of successful treatment of chronic apical periodontitis involving
the furcation area using an exclusively endodontic approach,
without additional surgical intervention in the interradicular
defect area. The application of a root canal irrigation protocol
using heated sodium hypochlorite solution enabled effective
disinfection of the complex anatomy of the root canal system
and created favorable conditions for reparative processes in the
periapical and furcation regions.

The literature data and the results of the performed treatment
confirm that high-temperature NaOCI irrigation contributes to
more effective removal of biofilm and organic remnants from
hard-to-reach areas of the root canal system, while, when the
protocol is properly followed, it does not lead to exceeding safe
temperature values on the root surface.

High-quality mechanical and chemical preparation of the root
canals followed by hermetic obturation is a key factor for the
successful treatment of perio-endo lesions, including cases
with furcation involvement. The presented protocol may be
considered a promising and clinically justified approach for the
treatment of similar forms of chronic apical periodontitis.

A limitation of the present case report is the absence of long-
term follow-up data at the time of manuscript submission.
Therefore, the presented findings should be interpreted as
documentation of the treatment protocol and immediate clinical
outcome rather than definitive evidence of long-term bone
healing. Confirmation of complete periapical and furcation bone
regeneration requires extended radiographic and clinical follow-
up. This limitation has been considered when formulating the
conclusions of the present report.
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