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Abstract

This case report describes the successful endodontic management of an 18-year-old male patient diagnosed
with chronic apical periodontitis accompanied by isolated bone destruction in both the apical and furcation
regions of mandibular molar #46. The patient presented with mild masticatory discomfort, a nonvital pulp,
and radiolucencies detected in the furcation and periapical areas. Root canal treatment was performed
using rotary instrumentation. This case underscores the role of meticulous chemomechanical preparation,
irrigant activation, and coronal sealing in achieving predictable healing even in complex anatomical conditions
involving accessory and interradicular canals. Early identification of these anatomic features and adherence to
comprehensive endodontic protocols significantly enhance long-term treatment outcomes.
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Pesiome

B cTatbe npeacTaBneH KNMHMYECKNIA CyYali yCNeLwHoro aHA0A0HTUYECKOro nevyeHmsa 18-neTHero nauyeHTa
C AMArHO30M XPOHUYECKMI anuKabHbI NEPUOAOHTUT, KOTOPbIA CONPOBOXAANCSH M30/IMPOBaHHbLIM pa3py-
LLIeHNeM KOCTHOW TKaHn B 06nacTu dypkaLmm 1 anekca HUXHero nepBoro monsipa (3y6 46). MauneHT npeab-
ABNAN Xanobbl Ha HE3HAYMTENbHbIN AMCKOMMOPT NP XeBaHun, Npu o6cnefoBaHUN BbiSIB/IeHA HEKPOTU3N-
pOBaHHas Nynbna U PagnoioLEHTHbIE o4arn B o6nactn dypkaumm 1 BepXyLlek KOpHe. QHA0A0HTUYECKOe
fleyeHune 6bln0 BbIMOHEHO C UCMOJIb30BaHNEM POTALMOHHbIX UHCTPYMEHTOB M CTaHO4apPTHOro NpoTokoa 06-
pPabOoTKM KOPHEBLIX KAHANOB. [laHHbIM Cny4Yali NoKasbiBaeT BAXHOCTb TLLATENbHOM XeMOMeXaHnyeckom obpa-
60TKN, aKTUBALLUN NPPUTAHTOB N HAAEXHOI KOPOHKOBOW repMeTnsaumm ans 4OCTUXEHNS NpeackasyemMoro
3aXMBNEHUS Aaxe NPy CAOXHbIX aHATOMUYECKUX YCNIOBUAX C BOBJIEYEHNEM A0OABOYHbIX U MEXKOPHEBbIX
KaHanoB. PaHHAS noeHTUdUKaLNS TakMx aHaTOMUYECKNX 0COBEHHOCTEN 1 coBNoAeHNEe KOMMIEKCHOMO 9H-
[OO0HTNYECKOro NPOTOKONA 3HAYNTESNbHO NOBbLIWAIOT 3DPEKTUBHOCTL 1 A0JIFOBPEMEHHLIN YCMEX Ne4eHns.
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Kniouesbie cnoBa: anvikasbHbI NEPUOLOHTUT, GYPKALMOHHOE NOpaxeHne, MexKOpHEeBOW KaHa, 9HAOA0H-
TUYECKOE NleveHne, nppuraums, rmapokecug kanoums, repmetnsaums, KJKT, aHaTtommyeckne ocob6eHHOCTHU

KOPHEBbLIX KaHa0oB

UHdopmauumsa o ctatbe: noctynuna — 13.02.2026; ncnpaenena — 20.04.2026; npuHsata — 30.04.2026

KoH$AUKT uHTepecoB: ABTOPLI cCO0OLLa0T 06 OTCYTCTBUN KOHPINKTA UHTEPECOB.

bnarogapHocTum: CDVIHaHCVIpOBaHI/Ie nmnHanemnayasnbHble 6narop,apH00T|/| ana neknapnpoBaHnUA OTCYTCTBYIOT.

Ana umtupoBanua: lacbaHoe M.A., Xabapsze 3.C., Tyntua O.C., BabaxaHos [.A., JomkumkoB H.A., Xauya-
TpsAH H.A., Ymapos X.A. KnnHuKO-peHTreHonornyeckasa oueHka apadEeKTUBHOCTU fIeHEeHUS XPOHUYECKOro
anukanbHOro NEPUOAOHTUTA, OC/TIOXKHEHHOIO PYPKALMOHHBIM AeDEKTOM: KIIMHUYECKUIA CnyYaii. OHA040H-
Tns Today. 2026;24(2):425-429. https://doi.org/10.36377/ET-0208

INTRODUCTION

Apical periodontitis represents primarily an infec-
tion of the root canal system, characterized by inflam-
matory processes and the subsequent destruction of
periapical and periradicular tissues. These changes
arise from complex interactions between micro-
bial agents and the host’s immune defense mecha-
nisms [1; 2]. The degradation of the periodontal liga-
ment begins with the breakdown of the extracellular
matrix, a process driven by metalloproteinases (MMPs)
[3], and further intensified by periradicular inflamma-
tion and bone resorption mediated through proinflam-
matory cytokines [4].

Commensal oral bacteria, once gaining access
to the dental pulp, can transform into opportunistic
pathogens. Breaches in the natural dentin barriers —
enamel and cementum — caused by caries, fractures,
or trauma, open pathways for bacterial invasion into the
pulp chamber and root canal system [5]. Communica-
tion between the dental pulp and the periodontal liga-
ment may occur through the apical foramen, as well as
via lateral or accessory canals located in both apical
and coronal regions of the root. Even with careful case
selection and adherence to proper endodontic proto-
cols, treatment failures can still occur, frequently due
to existing anatomical connections between pulpal and
periodontal tissues [6].

Accessory canals develop as a result of localized
disturbances in the formation of Hertwig’s epithelial
root sheath during odontogenesis. This anomaly is
thought to result from the persistence of aberrantly
positioned blood vessels extending toward the pulp,
most commonly found in the furcation region [6].

These anatomical structures are often referred to
as interradicular canals [7]. In 2018, Ahmed et al. in-
troduced a novel classification system for accessory
canals, providing a more precise framework for descri-
bing their anatomical location and morphology [8]. The
term “chamber canals” in this context refers to small
canals branching from the pulp chamber that typically
open onto the external root surface, including the fur-
cation area.

The objective of the present case report is to de-
scribe the management and subsequent healing of
a chronic apical periodontitis case accompanied by
localized destruction of both the furcation and apical
bone regions.

dHdodoHmus
————TLT

CASE REPORT

An 18-year-old male patient with an unremarkable
general medical history was referred to a dental clinic
The patient reported experiencing nonacute pain in
tooth #46, particularly when biting or applying masti-
catory pressure. Pulp vitality testing using carbon dio-
xide yielded no significant response, while percussion
elicited a positive reaction. The average periodontal
probing depth was measured at 2 mm.

Periapical radiographic examination revealed an ex-
tensive carious lesion located on the mesio-occlusal
surface of the tooth, extending into the pulp chamber.
Additionally, a distinct radiolucent area was observed
in the furcation region, separate from the apical ra-
diolucencies associated with both roots. There was
no record of prior endodontic intervention on this
tooth (Fig. 1).

Inspection of the pulp chamber floor under an ope-
rating microscope (Carl Zeiss Meditec AG, Jena, Ger-
many) at variable magnifications showed an intact
structure, with no evidence of furcation perforation or
root fracture.
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A

Fig. 1. Isolated furcation bone and apical bone
destruction in the furcation area of tooth # 46

on apical radiograph (A) and cone beam computed
tomography (B) images

Puc. 1. I3onmpoBaHHasa KOCTHas neperopoaka

1 paspyLueHne anmkanbHom KOcTu B 0651acTun
neperopoakmu 3yba N2 46 Ha CHMMKax annkasnbHOM
peHTreHorpaMmmbl (A) 1 KOHYCHO-Jly4eBOM
KOMMbIOTEPHOM TOMOrpadun (B)
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The treatment protocol was as follows: coronal prep-
aration of the root canal system was carried out using
Endoview files (Russia) ranging from ISO sizes 13.03,
15.05, 20.06.

To enhance the efficacy of disinfection in the fur-
cation area, it is recommended to employ an intraca-
nal thermoactivation protocol using a 3% sodium hy-
pochlorite solution: heating to 150°C with a heat carrier
plugger (System-B or equivalent, tip size 30/04) at the
level of the root canal orifices, without contact with the
canal walls, following a three-cycle protocol (5 seconds
of heating — 5 seconds of pause, three cycles, with solu-
tion replacement after each complete block). Following
thermoactivation, without intermediate drying, passive
ultrasonic activation is performed for 1 minute.

ku ik - e . e
Fig. 2. Working length
of the root canals

Puc. 2. Pabouasa pavHa
KOPHEBbIX KaHaoB

Fig. 3. Orifices of sealed
root canals

Puc. 3. OtBepctus
B 3arnj0MOMPOBaHHbIX
KOPHEBbIX KaHanax

Fig. 4. Apical radiograph (A) and cone beam computed
tomography (B) images of healed bone destruction
Puc. 4. CHUMKM anvkanbHOM peHTreHorpamMmmbl (A)

M KOHYCHO-Ty4€BOI KOMMNbIOTEPHOW TOMOrpadun (B)
3aXXMBLUEN KOCTHOW TKaHU
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The treatment was not concluded by placing a cal-
cium hydroxide-based intracanal medicament. As the
patient remained asymptomatic, the canals were thorou-
ghly dried and obturated. Root canal filling was carried
out by means of the continuous wave condensation tech-
nique, employing gutta-percha cones and AH Plus sealer
(Dentsply International Inc., York, PA, USA). The furca-
tion canal was restored with MTA (Angelus, Brazil). Upon
completion of the endodontic phase, the patient was re-
ferred for restorative management. The tooth was sub-
sequently restored with a composite restoration (Fig. 3).

Complete healing of both the periapical and furcation
regions was achieved within 12 months and was further
verified by cone-beam computed tomography (CBCT)
imaging performed 48 months after obturation (Fig. 4).

DISCUSSION

Numerous studies investigating interradicular ca-
nals in mandibular molars have reported varying fin-
dings, methodologies, terminological interpretations,
and sample sizes [9].

Wolf et al. identified 9 interradicular canals (7.7%)
establishing communication between the pulp cham-
ber floor and the furcation region, using dye penetration
techniques in extracted teeth [9]. The study examined
117 mandibular first molars by preparing access cavi-
ties, flooding the pulp chambers with methylene blue,
and centrifuging the samples. On average, 4.2 slices per
tooth (0.145+0.03 mm thickness) were obtained with
a diamond band saw, and the presence of interradicular
canals and diverticula was assessed under a light micro-
scope at 125x magnification. Similarly, Perlich et al. de-
tected 3 canals (4.8%) with scanning electron microscopy
and 22 canals (64.5%) using light microscopy in the pulp
chamber floors of 62 human molars [10]. Chouchi et al.,
employing micro-CT imaging on 57 extracted permanent
teeth, identified furcation canals in 7% (n = 4) of first and
21% (n = 12) of second mandibular molars [11].

Furcation perforation represents a pathological
communication between the root canal system and
periodontal tissues or the oral cavity. Its etiology may in-
clude caries, resorptive processes, or iatrogenic causes
such as improper bur angulation during access cavity
preparation or canal localization [12]. Furcation involve-
ment, by contrast, describes bone loss at the bifurcation
or trifurcation of multirooted teeth secondary to perio-
dontal disease [13; 14]. Comprehensive clinical evalua-
tion, including magnification-assisted inspection, pulp
vitality testing, and confirmation of the absence of prior
endodontic therapy, can help rule out periodontal origin
of furcation defects.

Successful endodontic therapy requires complete
debridement and disinfection of the root canal system.
Complex root anatomy often contributes to incomplete
cleaning, allowing microbial persistence [15; 16]. Ir-
rigation thus plays a critical role in achieving effective
disinfection. An ideal irrigant must possess antimicro-
bial and antibiofilm properties and be capable of neu-
tralizing endotoxins [17]. Activation techniques signifi-
cantly enhance the irrigant’s cleaning efficacy [18; 19].
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Al-Jadaa et al. demonstrated that ultrasonic activation
raises irrigant temperature in accessory canals to ap-
proximately 53.5+2.7°C after five minutes, which may
improve disinfection efficacy [20]. The position or an-
gulation of accessory canals showed no significant
influence on this effect.
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BKJNALQ ABTOPOB

Bce aBTOpbl BHEC/N PABHOLIEHHbLIN BKad, B NOAroTOBKY nybnukauum B 4acTy 3aMbicria U AnsainHa uccnemosaHus, cbopa
OaHHbIX, KDUTMYECKOro NepecMoTpa CTaTby B HAaCTN 3HAYMMOIO NHTENNEKTYaIbHOrO COAEPXaHUSA M OKOHYaTENbHOro 040~
OpeHunsa BapnaHTa cTaTby A9 onyOGIMKOBaHUS.
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