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Abstract

INTRODUCTION. Trauma to developing permanent teeth can disrupt root formation, leading to open apices
and weakened tooth structure.

AIM. This report details the non-surgical management of an 8-year-old male with blunderbuss canals in
anterior teeth using mineral trioxide aggregate (MTA) putty and a resorbable collagen membrane to support
apical barrier formation and healing.

MATERIALS AND METHODS. Non-surgical apexification was performed using MTA putty as the primary
apical barrier material, supplemented by a resorbable collagen membrane to aid in barrier formation and
periapical healing.

RESULTS. Over 12 months, clinical and radiographic follow-ups showed successful healing with no periapical
pathology.
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Pe3siome

BBELOEHME. TpaBma GpopMUPYOLWNXCSA MOCTOSIHHBIX 3yO0OB MOXET HapyLaTte GOpMUPOBaAHME KOPHEN, Npu-
BOAS K HECHOPMMPOBAHHBLIM BEPXYLLUKAM (OTKPbITEIM anekcam) U ocsiabneHHon CTpykType 3yba.

LIEJTb. B naHHOM KJIMHUYECKOM Ciyyae NpeacTaBieH HEXUPYPrnyecKnii NOAXOA K Ie4eHuto 8-neTHero Malsib-
yMka ¢ BOPOHKOOOpPa3HbIMUM KaHanamu Bo PpoHTasbHbIX 3yb6ax ¢ ipuMeHeHneM MUHepPasibHOro TPMOKCUAHO-
ro arperata (MTA) B BuA€e nacTbl 1 paccacbIiBalOLLENCs KonnareHoBo membpaHbl Ans GopMUpoBaHUs anu-
KanbHOro 6apbepa 1 CTUMYIMPOBAHWUS 3aXKMBIEHUS.

MATEPWAJIbl MU METO/bI. Bbina npoBeaeHa Hexmpypruyeckas anekcudukaums ¢ MCnonb3oBaHneM nactsl MTA
B Ka4eCcTBe OCHOBHOIO MaTepuasna AJis annkanbHoro 6apbepa, a Takxke A0MoSHUTENIbHbIM NMPUMEHEHEM pacca-
CbIBAIOLLENCS KOMareHoBo MembpaHbl 415 noaaepxaHus 6apbepa 1 3aXXMBAEHUs NepuanmkanbHon o6nacTu.
PE3YJILTATBI. B TeuyeHue 12 mecsiueB KIMHUYECKOrO UM PEHTFEHONIOrMYeCcKoro HaboaeHs oTMe4anoch
ycneLHoe 3axuBneHne 6e3 npn3Hakos nepuanmkanbHOM NaTonorm.

Knwouesble cnoBa: He3pesble 3yObl, BOPOHKOOOPAa3HbI kKaHas, anekcudukauus, nacta MTA, konnareHoBas
mMembpaHa

UHdpopmauuma o ctatbe: noctynuna — 14.05.2025; ncnpaenena — 06.07.2025; npunsara — 20.07.2025
KoH)AUKT uHTepecoB: aBTOPbI cO06LLa0T 06 OTCYTCTBUN KOHMIMKTA MHTEPECOB.
BnarogapHocTu: GYHAHCMPOBAHWE Y MHOVBUAYaNbHbIE 61aro4apHOCTU AN AeK1apupoBaHns OTCYTCTBYIOT.
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INTRODUCTION

Dental trauma is a common concern in young chil-
dren and a leading cause of pulpal non-vitality in imma-
ture permanent incisors. Evidence shows that 13.80%
to 15.10% of individuals experience trauma to perma-
nent anterior teeth, highlighting the need for preventive
strategies and early intervention [1]. Such injuries can
damage the periodontium, alveolar bone, and pulp’s
neurovascular supply, potentially leading to pulp necro-
sis and long-term complications [2].

A major consequence of necrosis in immature teeth
is arrested root development, resulting in open api-
ces, blunderbuss canals, a compromised crown-to-
root ratio, and thin, fragile dentinal walls, complicating
conventional endodontic treatment [3]. In such cases,
achieving proper cleaning, debridement, and root canal
sealing becomes challenging, increasing the risk of ex-
trusion of filling materials into periapical tissues, which
can hinder healing. To prevent this, an apical calcific
barrier is necessary to facilitate proper root canal filling
and strengthen weakened root structures [3; 4].

Various materials have been used for apical bar-
rier formation in apexification procedure, including cal-
cium hydroxide, tricalcium phosphate, and osteogenic
proteins, with calcium hydroxide being the gold stan-
dard [5; 6]. However, the European Academy of Pae-
diatric Dentistry (EAPD) and Americam Association
of Endodontists (AAE) recommended alternative ap-
proaches to calcium hydroxide apexification for imma-
ture necrotic teeth, favoring regenerative approaches
because of its unpredictable outcomes and longer
appointment time' [3]. In recent years, biocompatible
materials like Mineral Trioxide Aggregate (MTA) and
Biodentin have become increasingly preferred. MTA,
a tricalcium silicate-based powder, has demonstrated
excellent sealing ability, promotes the formation of min-
eralized tissue, improves treatment outcomes, and re-
duces the number of required appointments [7].

In cases involving blunderbuss canals with wide,
funnel-shaped open apices, there is a heightened
risk of material extrusion beyond the apex, particu-
larly when using calcium silicate-based sealers and
cements even though MTA-based apical closure has
shown favorable results [8]. Despite their biocompat-
ibility, the unintended extrusion of these materials may
affect the healing of periapical lesions. Research indi-
cates that hemostatic collagen membranes can serve
as effective apical barriers, minimizing extrusion and
promoting more accurate MTA placement [8; 9].

This case report presents the successful endodon-
tic management of a traumatized immature tooth using
the MTA apexification procedure with a collagen mem-
brane as an apical barrier.

' American Association of Endodontists. Clinical considera-
tions for a regenerative procedure. Revised 2021 May 18. Avai-
lable at: https://www.aae.org/specialty/wp-content/uploads/
sites/2/2021/08/ClinicalConsiderationsApprovedByREC062921.
pdf (accessed: 27.06.2025).

dHdodoHmus
—————TLT

CASE PRESENTATION

A 11-year-old male patient presented to the De-
partment of Pediatric and Preventive Dentistry in the
month of March, 2024 with a chief complaint of pain in
the upper front tooth region for the past two days. The
pain was mild to moderate, continuous, localized, and
aggravated during mastication. The patient reported
a history of dental trauma six months ago, which re-
sulted in a fractured and loose tooth. Splinting was
performed at a nearby dental clinic. No relevant medi-
cal history was noted.

Clinical examination revealed fracture including the
enamel, dentin and pulp in relation to tooth 21 (Fig 1, A).
The tooth was unresponsive to both electric and ther-
mal pulp sensibility tests. Diagnostic intraoral periapical
radiograph (IOPAR) and CBCT were advised. CBCT re-
vealed a radiolucency involving the enamel, dental and
pulp and a large blunderbuss canal with an open apex,
accompanied by a periapical lesion (Fig. 1, B). Based on
these findings, a diagnosis of Ellis class IV fracture with
open apex and symptomatic periapical abscess invol-
ving tooth 21 was established.

The treatment plan was explained to the parents,
and after thorough discussion and informed consent, it
was decided to proceed with MTA apexification in con-
junction with a resorbable collagen membrane place-
ment given the presence of a blunderbuss canal with an
open apex followed by esthetic rehabilition of the tooth.

The access cavity for tooth 21 was prepared using an
Endo Access bur and an Endo Z bur under rubber dam
isolation. The working length was established with an
apex locator (Woodpecker Al motor, Guilin Woodpecker
Medical Instrument Co., Ltd., Guilin, Guangxi, China)
and verified radiographically using a 60K file (MANI, Inc.
Tochigi, Japan). Cleaning and shaping were performed
with hand K-files and ProTaper Universal rotary files
(Dentsply Maillefer, Ballaigues, Switzerland) at 300 rpm
speed and 2-3 NCm torque as per the manufacturer’s
instructions. Canal irrigation was done with 3% sodium
hypochlorite, saline, and 17% EDTA using a side ven-
ted needle followed by drying with sterile paper points.

Fig. 1. Preoperative frontal view of tooth 21

in occlusion showing an Ellis Class Il fracture (A)

and preoperative CBCT image of 21 revealing an open
apex with a wide blunderbuss canal (B)

Puc. 1. NpeponepaunoHHbI GpoHTaNbHbIN BUA 3y6a
21 B OKK03U1KM € nepenomom no IAnnucy knacca lll (A)
1 npegonepaumoHHoe naobpaxeHne KJIKT 3yba 21,
OEMOHCTpUpyloLLee HeCHOPMUPOBAHHYIO BEPXYLLKY
M LUMPOKWIA BOPOHKOOBOPAa3HbI kaHan (B)
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A triple antibiotic paste (TAP) (Amoxicillin, Metronida-
zole, and Ciprofloxacin in a 1:1:1 ratio) was applied for
21 days. The dressing was replaced with CaOH, applied
every 21 days for 2 months until the patient became
completely asymptomatic (Fig. 2, A).

After the patient became completely asymptoma-
tic, the dressing was carefully removed, and the canal
was thoroughly irrigated with a copious amount of so-
lution to ensure complete decontamination. The canal
was then dried using sterile paper points to eliminate
any residual moisture. A collagen membrane (Heali-
guide, Advanced Biotech Products [P] Ltd., Chennai,
India), precisely trimmed into a 3x3 mm square, was
carefully placed at the apical region of the canal. Using
a plugger (MANI, Inc., Tochigi, Japan), the membrane
was gently positioned up to the predetermined wor-
king length, ensuring a proper seal and adaptation to
the canal walls. To further enhance stability, an addi-
tional collagen membrane was layered above the first,
creating a 1-2 mm stable base at the apical region.

Following this, MTA putty (e-MTA Putty, Kids-e-Den-
tal LLP, Mumbai, India) was introduced into the canal
using an MTA carrier. The material was incrementally
placed, and each layer was carefully compacted using
a plugger to form a well-adapted 5 mm apical plug, en-
suring an effective seal (Fig. 2, B) Once the MTA had
achieved its initial set, the canal was obturated with
gutta-percha using a bioceramic sealer (BioActive
RCS, SafeEndo Dental India Pvt. Ltd., Vadodara, India)
to enhance the long-term sealing ability and biocompa-
tibility (Fig. 3, A). Finally, the access cavity was restored
and the crown build up was done (Fig. 3, B) with a light-
cured composite (Beautifil Il Dental Composite, Shofu
Inc., Kyoto, Japan). The patient was followed up for upto
12 months (Fig. 4, A, B).

A B

Fig. 2. Radiographic image of tooth 21: A — with
calcium hydroxide dressing; B —following MTA
apexification using a collagen membrane (the red mark
indicates 5 mm of MTA putty placed within the canal)

Puc. 2. PeHTreHonornyeckoe nsobpaxeHume

3yba 21: A — ¢ ruapPOKCUAOM KasbLMS B Ka4ecTBe
BPEMEHHOW NeKapCTBEHHOM NpPOKNaaku; B — nocne
anekcudukauum c npumeHeHnem MTA v konnareHoBOW
MeMbpaHbl (kpacHas MeTka ykasblBaeT Ha 5 MM nacThl
MTA, BBEAEHHOW B KaHas)
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A B
Fig. 3. Immediate postoperative radiographic image
of tooth 21 following obturation with gutta-percha
and bioceramic sealer (A); clinical image of tooth 21
after composite buildup (B)

Puc. 3. PeHTreHonormnyeckoe nsobpaxeHue 3yba 21
cpasy nocne N1oMbMpoBaHus ryTTanepyen

1 6ruokepamMmnyeckmum cunepom (A); KnmHndeckoe
n3obpaxeHune 3yba 21 nocne BOCCTaHOBEHUS
KOMMO3UTHbIM MaTepunanom (B)

Fig. 4. Follow-up radiographic images of tooth 21:
A —at 6 months; B — at 12 months post-treatment

Puc. 4. PeHTreHonornyeckmne naobpaxeHus 3yba 21
npu nocneayoLemM HabnaeHun: A — yepes 6 MecsLIEB;
B - yepes 12 mecsueB nocne nevyeHus

DISCUSSION

According to the AAE, apexification remains the
preferred treatment approach for managing non-vital
immature permanent teeth?. While Calcium Hydroxide
(Ca(OH),) was historically the material of choice for this
procedure, it presents several limitations, including the
need for multiple appointments, a prolonged treatment
period (typically 12-24 months) for apical closure, un-
predictable outcomes, and a reliance on patient com-
pliance throughout the process® [3; 10]. To overcome
these challenges, single-visit apexification techniques
using biocompatible materials such as Mineral Trioxide
Aggregate (MTA) and Biodentine have become more
widely adopted. These materials offer faster, more pre-
dictable results with fewer appointments, enhancing
both efficiency and patient satisfaction [7].

2 American Association of Endodontists. Clinical considera-
tions for a regenerative procedure. Revised 2021 May 18. Avai-
lable at: https://www.aae.org/specialty/wp-content/uploads/
sites/2/2021/08/ClinicalConsiderationsApprovedByREC062921.
pdf (accessed: 27.06.2025).

3 Ibid.
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MTA is ideal for treating open apices due to its excel-
lent sealing ability and ability to set in the presence of
moisture or blood [8]. It promotes hard tissue formation,
cementogenesis, and osteogenesis by creating a bio-
compatible environment that supports cell activity [9].
Its high pH gives it antibacterial properties, while its
dense seal prevents bacterial ingress, aiding periapi-
cal healing [4; 7]. These characteristics made it the pre-
ferred material in our case.

Although newer biomimetic materials like Biodentine
have gained popularity due to their improved handling
properties and faster setting times, MTA was preferred
in our case. This decision was based on its superior
marginal adaptation [11], reduced microleakage [12],
and more predictable apical barrier formation [13] when
compared to Biodentine, particularly in wide or blun-
derbuss canals [14]. Additionally, the extended setting
time of conventional MTA, along with the challenges as-
sociated with achieving the optimal consistency during
manipulation, are often considered limitations. To over-
come these drawbacks, a pre-mixed MTA putty was uti-
lized in this case.

It offered a significantly faster setting time compared
to traditional MTA and came with a standardized, ready-
to-use consistency, facilitating easier handling. The
MTA putty allowed for improved working time, enabling
precise placement and condensation within the com-
plex canal anatomy [15]. It offered enhanced adaptabi-
lity in irregular spaces, and set more rapidly than con-
ventional MTA. These properties made MTA putty the
material of choice for achieving a reliable and biologi-
cally favorable outcome in the present case.

In this case, a 5 mm apical plug of MTA was placed
using an MTA carrier, followed by careful condensation
with hand pluggers. This thickness was selected based
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