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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 µA.

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 
instruments positioned within the root canals of tooth 4.7 for working 
length verification.

Figure 3. Postoperative periapical radiograph showing obturated root 
canals of tooth 4.7 and coronal build-up restoration.

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 (NaOCl), 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 (NaOCl) 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]. 

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 NaOCl 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 NaOCl 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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