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Abstract

INTRODUCTION. Furcal perforation is a complex endodontic complication that can jeopardize treatment
outcomes. Accurate diagnosis and appropriate management are essential to prevent periodontal breakdown
and tooth loss.

AIM. This case report aims to present the non-surgical management of a furcal perforation in a maxillary first
molar caused by fiber post-placement, emphasizing the role of CBCT, biomaterials, and magnification.
MATERIALS AND METHODS. A 33-year-old female presented with mild pain and swelling in the upper left
maxillary region. Clinical examination revealed a sinus tract near the cervical area. Cone Beam Computed
Tomography (CBCT) confirmed a furcal perforation with extrusion of a fiber post. The fiber post was carefully
removed under magnification using ultrasonic tips. Hemostasis was achieved, and a calcium hydroxide
dressing was applied to the perforation site to promote healing. After 10 days, the site was sealed with mineral
trioxide aggregate (MTA). The tooth was then permanently restored following core buildup.

RESULTS. At the one-year follow-up, the tooth was asymptomatic. CBCT showed bone healing at the
perforation site, and the sinus tract had resolved. Clinical and radiographic evaluation confirmed successful
tissue repair and preservation of periodontal health.

CONCLUSIONS. This case highlights the importance of early detection and precise management of furcal
perforations. The use of CBCT, magnification, and MTA enables predictable, non-surgical repair. Even in
delayed cases, MTA provides effective sealing and promotes long-term clinical success.
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Pesiome
BBELEHME. ®dypkauyioHHasa nepdopaums — 3T0 CIOXHOE 3HA0A0HTMYECKOE OCIOXHEHME, KOTOPOE MOXET
HEeraTMBHO NOBANATbL HA UCXOA NleYeHus. ToyHasa AnarHoCcTuka 1 CBOEBPEMEHHOE NlIeYeHre MMEIOT peLuato-
Liee 3Ha4yeHne s npeaoTBpaLLeHns pa3pyLleHns NnapogoHTa n notepu 3yba.
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LLENTb UCCNELOBAHUA. HacToAwmin KNIMHNUYECKNIA Ciydait MNNIOCTPUPYET HEXMPYPrMYeckoe nedeHune dyp-
KauMoOHHOM nepdopaumy NePBOro Moisipa BEPXHEN HYENMIOCTN, BOSHUKLLEN B pe3ysibTaTe yCTaHOBKWM CTEKI10-
BOJIOKOHHOrO WTU®TA, C aKLueHTOM Ha 3HadeHune KJTIKT, 6uomartepuranoB 1 yBENNYEHUS.

MATEPUAJIbl U METO/LbI. 33-neTHas naumeHTka obpatunack ¢ xanobamm Ha yMepeHHyio 60/1b 1 NpUnyx-
NocTb B 061aCT BEpxXHel neBoit 4entocTu. MNMpun KIMHNYeCKoOM 0CMOTpPe Oblfl BbiSIBNIEH CBULLLEBOW XOA4, B NPU-
weeyHon 3oHe. KoHycHo-ny4eBas komnbloTepHasa Tomorpadusa (KJIKT) nogrsepavna Hanndve dypkaum-
OHHOW Nepdopaunmn ¢ 3KCTPy3ner CTEKNOBOSIOKOHHOIO WwWTndTa. YaaneHue wtmndTa Ob10 BbINOAHEHO NOA,
YBEJIMYEHNEM C UCMOJSIb3OBAHNEM YNbTPA3BYKOBbLIX Hacagok. [locne 0CTaHOBKM KPOBOTEYEHUS B 06/1aCTb
nepdopauunm 6bina BHECEHa NoBSA3Ka C rMapPoKCUA0M KanbLns Ans cTumynaummn penapaunn. Yepes 10 gHein
nepdopauyms 6bi1a repMmeTM3anpoBaHa MHepanbHbIM TPMOKCUAHbIM arperatomM (MTA). 3aTtem 3y0 Obl1 OKOH-
YyaTesibHO BOCCTAHOBJIEH C POPMMPOBAHUEM KYNLTU.

PE3YJIbTATbI. Yepes roa nocne nevyeHus 3y6 octaBancs KAMHNYeCckn acumMnTomMaTuyHbiM. Mo aaHHbiv KJTKT
Habno4an0Ccb BOCCTAHOB/IEHME KOCTHOM TKaHM B 30He nepdopaumm, CBULLLEBOM X0, O6blS1 MOSIHOCTbIO 3aKPbIT.
KnuHnyeckas n peHTreHonornyeckas oLeHka NnoaTBEPAVIN YCMNELLHOE BOCCTAHOBEHMNE TKAHEN 1 COXpaHe-
HMEe NapOaOHTANIbHOIO 340P0BbS

BbIBOAbl. JaHHbI KNWHUYECKMIA Clyyalr noaYepknBaeT BaXXHOCTb PAHHErO BbISIBJIEHUSI M TOYHOIO HEXU-
pypru4eckoro segeHns dypkaumoHHsix nepdopauni. NMpumenerne KJIKT, onTnyeckoro ysenmyeHna n MTA
obecneunBaeT npeackasyemoe n ahPekTMBHOE BOCCTAHOBIEHME JaXe NP OTCPOYEHHOM BMELLATENIbCTBE,
Crnoco6CTBYSA A0NTOCPOYHOMY KJIMHNYECKOMY YCHEXY.

KnioueBble cnoBa: MUHEPASIbHbI TPMOKCUOHLIN arperaT, repMeTrsaumsa dypkaunmoHHoi nepdopaunn, ne-
YyeHune KOPHEBbLIX KaHa0B, BOCCTaAHOB/IEHME Nepdopaumm

UHdopmauumsa o ctatbe: noctynuna — 24.04.2025; ncnpasneHa — 30.05.2025; npunata — 14.07.2025
KoH$AUKT nHTepecoB: ABTOPLI cO0OLLa0T 06 OTCYTCTBUMN KOHPNUKTA UHTEPECOB.
BnarogapHocTu: duHaHcupoBaHue U HAnBMAYabHble 61arofapHOCTY s AeKNapUpPOBaHUS OTCYTCTBYIOT.

Ana uutnposanus: LLiensn C., Kymap LL., KxantaH A., Ocsan ., MpasuH A., Axaaxas K.P. YoaneHve ctekno-
BOJIOKOHHOTO WTUdTA U repmeTmaauns pypkaunoHHon nepdopaummn y Monsipa BepXHen YenioCcTu: KJIMHNYe-
CKWIA cnyyai ¢ rogoBbiM HabnwaeHnemM. SHgoaoHTus Today. 2025;23(3):393-398. https://doi.org/10.36377/

ET-0111

INTRODUCTION

Furcal perforation is one of the most undesirable
and frequently encountered procedural accidents in
endodontics, occurring at various stages of treatment.
It is often caused by using burs with inappropriate di-
mensions, improper angulation during pulp chamber
ceiling removal, or attempts to locate root canal orifices
in calcified pulp chambers. Accidental perforations ac-
count for up to 29% of all endodontic mishaps, with 87%
of these occurring in the pulp chamber of molars. The
management of perforations can be approached surgi-
cally or non-surgically, depending on the clinical sce-
nario [1; 2].

The prognosis and treatment planning for this com-
plication are influenced by key factors, including the
etiology, location, size, and time elapsed before repair.
Small, fresh perforations located in the coronal or api-
cal third of the root generally have a favorable progno-
sis. Conversely, untreated perforations in pulp cham-
ber floors are linked to poor outcomes, historically
often necessitating tooth extraction. Although calcium
hydroxide emerged as a repair material offering an al-
ternative to extraction, its limited physical and chemi-
cal properties often resulted in suboptimal outcomes,
particularly for larger perforations [2].

The introduction of mineral trioxide aggregate
(MTA) in the 1990s marked a significant advancement
in managing perforations. MTA, a calcium silicate-
based material composed of mineral oxides such as
tricalcium silicate, tricalcium aluminate, and tricalcium
oxide, has been extensively studied and is recognized

dHdodoHmus
————TLT

for its superior performance in various clinical applica-
tions, including perforation repair, apexification, and
pulp capping. With a high pH of 12.5 and the ability to
set within approximately four hours in the presence
of moisture, MTA offers enhanced sealing ability, bio-
compatibility, and long-term stability, making it a gold
standard for managing complex cases of perfora-
tion [3; 4].

The objective of this case report is to describe the
management of a pulpal floor perforation in a maxillary
first molar, caused by the placement of a fiber post ex-
tending beyond the furcation area. The fiber post was
carefully retrieved under a dental operating micro-
scope, and the perforation was successfully repaired
using mineral trioxide aggregate. Clinical and radio-
graphic outcomes were evaluated over a one-year fol-
low-up period.

CASE REPORT

A 33-year-old female patient visited the Department
of Conservative Dentistry and Endodontics, reporting
swelling in the gums and mild pain in the upper left back
region of her oral cavity. Her dental history revealed that
she had undergone endodontic treatment on the upper
left first molar three months prior, and a post and core
had been placed during the last procedure. The pa-
tient’s medical history was non-contributory.

Upon initial clinical examination, a sinus tract was
observed in the gingival mucosa near the radicular cer-
vical region of the maxillary left first molar with small
swelling (Fig. 1, A).
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Fig. 1. Clinical examination of the patient: A — preoperative clinical image with sinus tract;
B — axial CBCT showing perforation; C — coronal CBCT showing extruded fiber-post;

D — pulp chamber floor with perforation(arrow); E — fiber-post retrieved;

F — calcium hydroxide (CH)placement; G - follow-up after CH placement;

H — MTA application; / - healed sinus

Puc. 1. KnuHnyeckmne obcnenoBaHus naunmeHTKn: A — npeaonepaunoHHoe KIMHNYeckoe n3obpaxeHune

C Han4meMm CBULLEBOIO x04a; B — akcmnanbHblii cpes3 KJIKT, pemoHcTpupyiowmin obnacte nepdopauunm;

C — kopoHasnbHbIn cped KJIKT ¢ Bu3yanusaumen akCTPy3nmn CTEKIOBOIOKOHHOMO WTNdTa;

D —pHO nynbnapHomn kamepsbl ¢ nepdopaumen (ykasaHo CTPenkomn); E — N3BNEYEHHbIN CTEK/TOBOSIOKOHHbIN WTUDT;
F — BHeceHue rmgpokcuga kanbums (CH); G —koHTponbHoe o6cnenoBaHme nocne pa3meuleHms CH;

H — annnukauna MmHeparsnbHOro TpuokcuaHoro arperata (MTA); [ — 3aXuBLUMA CBULL,
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No pocket was present at probing. A cone-beam
computed tomography (CBCT) scan of the area, re-
vealed a radiopaque structure extending beyond the
furcation, suggesting a perforation with a postin the fur-
cation from the floor of the pulp chamber (Fig. 1, B & C).
Since the previous endodontic therapy was in an ac-
ceptable state, only perforation repair was planned.
The patient was informed about all available treatment
options, including the prognosis for each. With the pa-
tient’s consent, a non-surgical endodontic treatment
was planned, to be performed under the dental opera-
ting microscope.

Absolute isolation of the operative field was achieved
before proceeding. After coronal access,visual in-
spection at the pulp chamber floor confirmed the pre-
sence of afurcal perforation. A portion of the fiber post
remained, extending beyond the furcation, as corro-
borated by Cone Beam Computed Tomography (CBCT)
findings. Active bleeding from the perforation site in-
dicated an unhealed and persistent defect around the
fiber post (Fig. 1, D). The portion of the fiber post ex-
tending beyond the furcation was carefully removed
using ultrasonic tips (ED 12 ultrasonic tips (Guilen
Woodpecker, China) (Fig. 1, E) Bleeding at the furca-
tion site was controlled with 2.5% sodium hypochlorite,
and no granulation tissue was found. To aid healing,
a water-based calcium hydroxide dressing (Ultracal
XS, Ultradent, Jordan) was placed at the furcation site
for 10 days (Fig. 1, F).

At the 10-day recall, the sinus opening had fully
healed the swelling had regressed completely, and
there was no bleeding at the perforation site (Fig. 1, G).
The perforation was sealed with MTA Angelus, and a
moist cotton pellet was placed in the pulp chamber to
maintain a humid environment conducive to MTA solidi-
fication (Fig. 1, H). ACBCT showed extrusion of MTA into
the periradicular tissues and closure of the defect. The

tooth was temporarily restored with Cavit until the next
appointment.

The patient returned in 3 days, reporting no symp-
toms or discomfort and resolution of the sinus (Fig. 1, /).
The temporary restoration and damp cotton pellet
were carefully removed, and an explorer was used to
assess the hardness of the MTA. The perforation site
was covered with type Il glass ionomer cement, fol-
lowed by dual-cure core buildup using a total-etch
protocol. The tooth was temporized with a provisional
crown for one month and restored permanently.

Follow-up clinical and CBCT examinations con-
ducted 365 days after the intervention demonstrated
successful bone repair in the interradicular area, and
the absence of any clinical signs or symptoms indica-
ted the healing of the furcal perforation (Fig. 2).

DISCUSSION

Perforations can be managed using both surgical
and non-surgical approaches. However, surgical in-
terventions are often associated with complications
such as loss of periodontal attachment, chronic in-
flammation and furcation defects. In contrast, non-
surgical management has shown success rates ex-
ceeding 70% [5].

The prognosis of perforated teeth depends on se-
veral factors, including the extent of periodontal da-
mage, perforation size, proximity to the gingival sulcus,
time elapsed before repair, quality of the seal, proce-
dural sterility, and the biocompatibility of the repair
material. Optimal healing outcomes are achieved when
perforations are sealed immediately. Nevertheless,
in our case, a perforation that occurred three months
prior also demonstrated signs of healing, highlighting
that delayed repair can yield positive outcomes and
should be attempted when feasible [6-8].

A

C

Fig. 2. One-year follow-up: A — clinical image showing absence of any sinus or swelling;
B - axial CBCT showing sealed perforation area; C — coronal CBCT showing sealed perforation area

Puc. 2. KoHTponb Yepes oanH rog HabntoaeHus: A — KInHMYeckoe n3obpaxeHune, AEeMOHCTpUpYoLLEee
OTCYTCTBME CBMLLLA 1 0TeKa; B — akcmanbHblii cpe3 KJIKT, nokasbiBalowmin repMeTUYHO 3aKpbITyio 061acTb
nepgopauum; C — kopoHanbHbii cped KJIKT, nemMoHCTpurpyloLWwmii repMeTrUyHyo 06TypaLmio 30HbI nepdopaumm

dHdodoHmus
————TLT
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As emphasized, accurately identifying the location
of a perforation is essential for selecting the most ap-
propriate repair material. In this case, CBCT imaging
was instrumental in precisely locating the perforation
and the position of the fiber post, thereby aiding in diag-
nosis. Additionally, CBCT provided detailed information
about the defect’s size, facilitated 3D reconstructions,
and enabled evaluation of the morphology of surroun-
ding structures [9].

The choice of repair material is critical to achieving
favorable clinical outcomes. Ideal materials should pos-
sess appropriate physicochemical, antimicrobial, and
biocompatible properties to effectively restore perio-
dontal and dental architecture. These materials should
induce minimal inflammation while promoting the for-
mation of a mineralized tissue barrier over time [10; 11].

MTA has been extensively researched and is re-
garded as the gold standard for repairing furcal per-
forations. Systematic reviews of the histological re-
sponse of the periodontium to MTA consistently high-
light its ability to meet the criteria for an ideal repair
material [12; 13].

One significant challenge in non-surgical perforation
repair is preventing the extrusion of material into peri-
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