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Abstract

INTRODUCTION. Dental avulsion is a traumatic dental injury defined by the total displacement of a tooth from
its alveolar socket. The most effective intervention in these cases is the reimplantation of the avulsed tooth.
Additionally, a long-term follow-up plays a crucial role in managing potential complications.

AIM. To present and analyze two clinical cases of dental avulsion in children, emphasizing the importance
of immediate reimplantation, appropriate storage media, and strict follow-up protocols in determining long-
term prognosis.

MATERIAL AND METHODS. Two pediatric patients with dental avulsion were examined and treated: Case 1:
A 12-year-old patient with avulsion of two mature upper central teeth stored in milk, presented 15 minutes
post-trauma. Initial reimplantation and rigid contention were performed by a general practitioner. Root canal
treatment was initiated 2 weeks later at the Pediatric Dentistry and Prevention Department, Monastir Dental
Clinic, followed by interceptive treatment and a 24-month follow-up. Case 2: A 10-year-old patient with
avulsion of two immature upper central teeth stored in milk for 24 hours. Reimplantation and rigid contention
were carried out after the appearance of inflammatory signs, followed by further management.

RESULTS. In Case 1, the rapid intervention, appropriate storage medium, and timely endodontic treatment
contributed to favorable healing and tooth retention over a 24-month follow-up. In Case 2, the delayed
reimplantation and prolonged extraoral time negatively affected prognosis, with clinical signs of inflammation
influencing the long-term stability of the teeth.

CONCLUSION. These cases highlight thatimmediate reimplantation, correct choice of storage medium, and strict
adherence to follow-up protocols are critical for successful management of avulsed teeth. Prompt intervention
and compliant follow-up care significantly influence the long-term prognosis and survival of reimplanted teeth.
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Pe3iome

BBEOEHWE. ABynbcusa 3yba — 970 TpaBMaTU4YECKOe NOBPEeXAeHMe, XapakTepuayloLL,eecs NoHbIM cMmelle-
Huem 3yba n3 anbBeosibl. Hanbonee apdekTBHBIM METOLOM JIEHEHUSA B TAKUX CNyYasix ABNSETCSA penaH-
Tauuns aBynbCUPOBaHHOro 3yba. JlononHMTENIbHO BaXXHYIO POJib UrpaeT AnmMTenbHoe HabnoaeHue, no3Bo-
NA0LLLee KOHTPOIMPOBaTh N KOPPEKTUPOBATL BO3MOXHbIE OCITIOXHEHUA.

LIENb. MpeactaBuTb 1 NPOAHANN3NPOBaTh ABa KJIMHUYECKUX Clly4as aByfbcun 3yOOB y AeTeil, NoAYEepPKHYB
3HayeHVe HEMEeANIEHHOW pennaHTaumm, Bbibopa afekBaTHON cpenbl XPaHEHNS U CTPOroro cobntoaeHns npo-
TOKOJIOB HabnoaeHns Ans onpeaeneHns 4oJiroCPoYHOro NporHosa.

MATEPUWABI N METOAbI. Beinn o6cnenoBaHbl U NPoJieyeHbl ABa NeaMaTPUYeCcKnX nauyueHTa ¢ aBybCuen
3y60B: Cnyyai 1: 12-neTHMIA NaUMEHT C aBy/ibCUel ABYX 3pesibiX BEPXHUX LEeHTpasbHbIX Pe3LoB, XpaHUB-
LIMXCS B MOJIOKe; obpalleHne yepe3 15 MUHYT nocne Tpasmbl. NepBuYHasa pennaHTaums 1 XecTtkas MIMMO-
6unmnsauymsa Obin BbIMOSIHEHbI Bpa4YoM obLen npakTuku. Yepes 2 Heaenu B oTaesieHnn A4eTckoi cTtomarto-
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nornmn n npodunakTukn CTomMaToNnormieckon KnmHmku MoHactTnpa npoBegeHo 3HA0AOHTUYECKOE fiedeHmne,
nanee — nepexsaTbiBaloLLee fieyeHne n HabnogeHne B TedeHne 24 mecsaues. Cnyyan 2: 10-neTHMn nauneHT
C aBy/NbCUEN OBYX HE3PEJbIX BEPXHUX LEHTPabHbIX Pe3L0B, XPaHMBLUMXCS B MOJIOKe B TedeHue 24 4acos.
PennaHTaums n xectkas ummoomnnunsaums Oblav NpoBeAeHbl MOCHE NOSBEHNSA BOCNANNTENbHbBIX MPU3HAKOB,
C nocreaywmm Ne4eHneMm.

PE3YJIbTATbI. B cnyyae 1 6bicTpas MeanunHckas noMoLlb, UCMNoJsIb30BaHMe NOAXOANALWEN Cpenbl XpaHeHUs
1 CBOEBPEMEHHOE 3HO0O0HTMYECKOE NledeHne crnocobcTBoBany 61aronpmMaTHOMY 3aXXUBNEHUIO U COXpaHe-
HUMIO 3y00B B TeueHne 24 mecsues HabnoaeHus. B cnydyae 2 oTcpoveHHas pennaHTaums n onntenbHoe aKC-
TpaopasibHOe BPeMsl HeraTMBHO CKa3asIMCb Ha NPOrHO3€; KJIMHUYECKNE NPU3HAKM BOCNaNeHs NOBAUSIN Ha
LONrOCPOYHYIO CTabMNBHOCTb 3y6O0B.

SAKJTIOHEHUE. MpencTtaBneHHble KIMHNYECKUE Cllydan AEMOHCTPUPYIOT, YTO HEMeaAleHHas pennaHTaums,
NpPaBWbHbIN BIGOP CPenbl XPaHEHUS U CTPOrasi MPUBEPXEHHOCTb MPOTOKOaM HAbNIAEHNS SBASIIOTCA KO-
YyeBbIMU pakTOPaMK YCMELLHOro BeAEHNS NaLneHTOB ¢ aByfibcuelt 3y6oB. CBOeBpeMEHHOEe BMeLlaTebCTBO
M nocnepoBaTenbHOE HAbMIAEHME OKa3blBAIOT 3HAYNTENILHOE BAUSIHME HA OOArOCPOYHbIA NPOrHO3 U CO-
XPaHHOCTb PeniaHTUPOBaHHbIX 3yOO0B.

Knwouesble caoBa: ciyvai U3 NpakTMKK, aByNbcusa 3yba, pemmniaHTauus, 0CNoXHEHUS, AMHaMUYeckoe Ha-
onoageHne

UHdopmauumsa o ctatbe: noctynuna — 17.06.2025; ncnpasnena — 01.08.2025; npunsata — 08.08.2025
KoH}AUKT uHTepecoB: aBTOPbl CO06LLa0T 06 OTCYTCTBUN KOHMIMKTA MHTEPECOB.

BnarogapHocTu: Mbl 6narogapvm y4acTHUKOB 3a JOOPOBOILHOE yYacTMe B JaHHOM paboTe, a TakXeco-
TpyaHukoB MNeamatpuyeckon nccnenoBartesibCkom nnaTtdopMbl 3a OKa3aHHYIO NOMOLLb.

Ana untupoBaHua: Cenbcebuns J1., Bepraym C., 9nanmu 4., Baasns A. MexaucuuninHapHoe BeAeH1E aByb-
cumn 3y6OB: OT HEOT/IOXKHOM MOMOLLM A0 JOArOCPOYHOro NporHo3sa. 9HaoaoHTus Today. 2025;23(3):493-501.

https://doi.org/10.36377/ET-0123

INTRODUCTION

Avulsions represent a major traumatic injury com-
monly encountered in general dental practice and entail
prompt definitive treatment along with appropriate fol-
low-up care. It represents one of the most serious den-
tal emergencies and accounts for 0.5 to 16% of dental-
alveolar traumas (DAT) [1]. The maxillary central incisors
are the most frequently affected teeth, accounting for
0.5% to 3% of traumatic injuries in the permanent denti-
tion [2]. Several predisposing factors may increase the
risk of avulsion, including increased overjet, inadequate
lip coverage, and anterior open bite [3].

The management of avulsed permanent teeth re-
mains challenging, necessitating immediate interven-
tion to optimize outcomes, and is carried out accor-
ding to the guidelines of the International Association
of Dental Traumatology (IADT) published in 2020 [4].
This work suggests 2 contrasting cases broaching the
protocol and procedures to abide by during an emer-
gency consultation for the avulsion of a mature and im-
mature permanent tooth and highlighting the clinical
outcomes, and complications associated with different
scenarios.

In a second phase the short-, medium-, and long-
term consequences.

CASE 1

Patient history

A 12-year-old patient was referred to the Pediatric
Dentistry and Prevention Department at Monastir Den-
tal Clinic two days after experiencing a domestic ac-
cident that led to the avulsion of both maxillary central
incisors. The patient’s medical history was unremark-
able, with no systemic diseases or allergies reported.
His tetanus vaccination status was current.

dHdodoHmus
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The avulsed teeth had been stored in milk and were
reimplanted by a general doctor within 15 minutes of the
traumatic incident.

Clinical findings

Clinical examination revealed a wound, swelling,
and a firm nodule on the lower lip (Fig. 1, A). Intraoral
assessment showed a composite resin splint stabili-
zing the reimplanted central incisors (11 and 21),
which exhibited an enamel-dentin crown fracture with-
out pulp exposure and associated gingival bleeding
(Fig. 1, B). Radiographic assessment confirmed pro-
per positioning of the mature reimplanted teeth, as
shown on periapical X-rays (Fig. 1, C). Additionally, an
occlusal X-ray revealed radiopaque fragments in the
lower lip, suggesting the presence of embedded den-
tal fragments (Fig. 1, D).

Therapeutic intervention

It involved surgical removal of the embedded den-
tal fragments (Fig. 2, A), followed by wound disinfection
with povidone-iodine, and suturing. (Fig. 2, B).

In a second phase, the rigid composite splint
was replaced with a flexible twisted orthodontic wire
splint extending from canine to canine for two weeks
(Fig. 2, C, D) to promote physiologic mobility and re-
duce the risk of ankylosis.

The prescribed medication included a 7-day course
of amoxicillin, pain management with paracetamol for
5 days, and ibuprofen for 5 days to control inflammation.
Oral hygiene care included an antiseptic mouthwash for
10 days, a soft diet for one week.

Two weeks post-trauma, root canal treatment was
initiated with calcium hydroxide medication, followed by
final obturation gutta-percha (Fig. 3, A, B) and compo-
site restoration. (Fig. 3, E).

Volume 23, no. 3/ 2025


https://doi.org/10.36377/ET-0123

In the last phase, due to a thumb-sucking habit
causing an anterior open bite, the patient was fitted with
aremovable anti-thumb-sucking appliance and tongue-
strengthening exercises. (Fig. 4).

Follow-up and outcomes

Clinical and radiographic evaluations were con-
ducted at regular intervals (1 week, 2 weeks, 1 month,
3 months, 6 months, 12 months, and 24 months).

A
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At 6 months, a significant reduction in the anterior
open bite was observed (Fig. 4, C). By 12 months, no
clinical complications were noted, though but periapical
radiographs revealed evidence of external root resorp-
tion in the apical third of both central incisors (Fig. 3, C).
At the 24-month follow-up, the teeth remained stable
without mobility or signs of inflammation, and radio-
graphic findings confirmed that the external root re-
sorption had ceased (Fig. 3, D).

D

Fig. 1. Clinical findings patient: A — exobuccal photograph showing facial trauma with swelling and nodule
formation on the lower lip; B — intraoral photograph of reimplanted maxillary permanent central incisors

with rigid composite splint in place. Note the enamel-dentin crown fractures without pulp exposure

and associated gingival inflammation; C — preoperative periapical X-ray confirming proper positioning

of the reimplanted mature central incisors; D — occlusal X-ray revealing multiple radiopaque dental fragments

embedded in the lower lip

Puc. 1. KnnHnyeckme gaHHble naymeHTa: A — BHeopanbHasa doTorpadus, AEMOHCTPUPYIOLLAS JINLLEBYIO
TpaBMy C 0TEKOM 1 dOopMUPOBaHNEM Y3eJiKa Ha HUXHeN rybe; B — nHTpaopasbHas doTorpadus
pennaHTUPOBAHHbIX MOCTOSIHHbLIX BEPXHUX LLEHTPabHbIX PE3L,0B C YCTAHOBIEHHOW XECTKON KOMMO3UTHOM
wnHon. OTMeYaloTCst KOPOHKOBLIE NEPESIOMbI 3Masib-AEHTUHHOIO TUNa 6e3 BCKPbLITUS NyJbMbl,
conpoBoXaatumecs BocnaseHmem gecHol; C — npeaonepaumnoHHbIi NPULLENbHBIM PEHTIEHOBCKNIA
CHUMOK, NOATBEPXAAIOLLNI MPABUIBHOE NOJIOXEHWE PENNAHTUPOBAHHbIX 3PESbIX LEHTPaIbHbIX PE3LL0B;
D — OKKJ1II03MOHHbI CHUMOK, BbISBASIOLLNIA MHOXECTBEHHbLIE PEHTIEHOKOHTPACTHbLIE 3yOHblE GpParMeHThI,

BHeJpEeHHble B MArkKne TKaHu HUXHEN Fy6bl

Fig. 2. Initial treatment including surgical management and suturing and splinting modification: A — horizontal
incision to remove the tooth fragments; B — resorbable suture to close the wound; C — removal of the initial rigid
composite and Application of the flexible twisted orthodontic wire splint extending from canine to canine);

D - postoperative periapical X-ray showing proper repositioning

Puc. 2. NepBoHavyanbHoOe fieyeHne, BKIoHaloLLee XMpyprnieckyto o6paboTky, ylinBaHWe paHbl 1 MOANMUKALMIO
LWMHNPOBaHNSA: A — FOPU30HTaNbHbIN paspes 419 yaaneHnsa 3y6Hbix GparMeHToB; B — 3aKpbITUE PaHbl

C MCNONb30BaHMEM PacCachbliBalOLLLErOCS WOBHOIO MaTepuana; C — CHATME UCXOQHOW XEeCTKOM KOMNO3UTHOW
LLUWHbBI N HANOXEHWE 3N1aCTUYHOM BUTON OPTOOOHTUYECKOM NPOBONOYHON LWNHbBI, DUKCUPOBAHHORM OT Kiiblka

00 Knblka; D — nocneonepaunoHHbIr NPULLENbHBIN PEHTTEHOBCKUI CHUMOK, AEMOHCTPUPYIOLW M NPaBUIbHOE

PEno3nLMOHNPOBaHNE
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B C

Fig. 3. Conservative treatment illustrating the endodontic treatment preceded by follow-up care at 12 months and
24 months and the coronal restoration: A — working length determination confirmed with periapical radiograph;

B - radiograph confirming complete obturation of the root canals with gutta-percha and sealer; C — periapical
X-ray at 12 months showing evidence of external root resorption in the apical third of both central incisors;

D - periapical X-ray at 24 months demonstrating stabilization of the external root resorption process

with no further progression. Note the intact periodontal ligament space and absence of periapical pathology;

E — final composite resin restorations

Puc. 3. KoHCcepBaTMBHOE NleYeHne, BKIIIOYAIOLLEE SHAOAOHTUYECKOE BMELLATENLCTBO, Noceayouiee
HabnoaeHne Yepes 12 1 24 mecsaua, a Takxke KOPOHKOBYIO pecTaBpaumio: A — onpeaeneHune paboyeii
OJINHbI, NOATBEPXAEHHOE NPULLENbHBIM PEHTTEHOBCKMM CHUMKOM; B — peHTreHorpaMmma, nogTeepxaatoLas
NOJIHYI0 06TYpaLVIO KOPHEBBIX KaHANOB ryTTanepyen n cunepom; C — NpuLenbHblii PEHTFEHOBCKNIA CHUMOK
yepes 12 mecauLeB, AEMOHCTPUPYIOLLNI NPU3HaKM BHELLHE pe30opbLnmn KOpHS B annkanbHOM TpeTn 060omnx
LLeHTpasbHbIX Pe3L0B; D — NpuLesbHbIA PEHTTEHOBCKUIA CHUMOK Yepes 24 Mecsua, 4EMOHCTPUPYIOLWUIA
cTabunusaumio npoLecca BHellHen pe3opbuum 6e3 nanbHeliero nporpeccuposaHuns. OTmedaeTcs
COXpaHEeHHOe NMPOCTPaHCTBO NEPNOLAOHTAIbHOM CBSI3KM U OTCYTCTBME NepuanmkanbHOn NaTtonornu;

E — okoH4YaTenbHblE pecTaBpaum KOMNO3UTHOM CMOJION

Fig. 4. Interceptive orthodontic treatment: A — intra-oral view of the appliance in place, positioned to prevent
digit placement during thumb-sucking attempts; B — initial presentation of anterior open bite before interceptive
treatment; C — day 180 with thumb guard showing a reduction in the open bite

Puc. 4. NepexBaTtbiBalolLee OPTOA0HTUYECKOE NeYeHne: A — HTpaopasbHbI BU, YCTaHOBIEHHOr O annapara,
NPenaTCTBYIOLErO BBEAEHMIO NaJsibLia B MOJIOCTh PTa NP NOMbITKax CoCaHns; B — nepBnYHOe COCTOAHNE —
nepegHnin OTKPbITLIN NPUKYC 0 Ha4Yaa nepexsaTbiBaloLWero ieyeHus; C — coctosiHme Ha 180-i aeHb

C MCMNOJIb30BaHMEM 3aLLMTHOrO annapaTa s 60sbLLIOro Nnasbla 0TMEYaeTCa YMEHbLLIEHWE OTKPLITOro Npukyca

sessment showed empty alveolar sockets for teeth 11
and 21 with blood clot formation. Since the avulsed
teeth had been adequately preserved in milk (Fig. 5, B),
reimplantation was deemed appropriate.

CASE 2

Patient history

A 10-year-old patient consulted the Pediatric Den-
tistry and Prevention Department at Monastir Den-
tal Clinic with his mother 24 hours after experiencing
a traumatic incident, resulting in the complete avulsion
of both maxillary central incisors.

The patient’s medical history revealed no systemic
diseases, and their health history was not contributory.
The tetanus vaccination was up to date.

Therapeutic intervention

The emergency treatment consisted in gentle al-
veolar curettage (Fig. 6, A), blood clot removal, fol-
lowed by irrigation with sterile saline solution. The
root surfaces were cleaned with sterile gauze soaked
in saline to remove necrotic periodontal ligament tis-

Clinical findings sue. Teeth 11 and 21 were then reimplanted into their

Clinical examination revealed swelling of the upper
and lower lips, lacerations and wounds on the nose,
and scab formation on the lips (Fig. 5, A). Intraoral as-

dHdodoHmus
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respective sockets (Fig. 6, B), with clinical and ra-
diographic verification ensuring proper positioning
(Fig. 6, C).
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Then, a flexible splint was placed from canine to ca-
nine for two weeks to stabilize the reimplanted teeth
(Fig. 6, D, E).

The patient was prescribed a 7-day course of
amoxicillin, paracetamol for 5 days for pain manage-
ment, and ibuprofen (400 mg) for 5 days as an anti-in-
flammatory. Oral care guidelines emphasized using an
antiseptic mouthwash for 10 days, adhering to a soft

497

necessitating immediate endodontic intervention with
calcium hydroxide medication.

At the 8-week follow-up, inflammation had improved,
but external root resorption was detected, requiring an-
other round of medication (Fig. 7, A). The patient sub-
sequently missed several follow-up appointments. At
4 months the patient returned, with accelerated resorp-
tion in tooth 21, while tooth 11 appeared relatively sta-

diet for one week.

Follow-up and outcomes

After missing the first follow-up, the patient returned
after four weeks with signs of acute apical periodontitis,

Fig. 5. Clinical findings patient:
A — exobuccal photograph showing
facial trauma with swelling of the
upper and lower lips, lacerations
and wounds on the nose, and scab
formation on the lips; B — avulsed

11 and 21 stored in milk for 24 hours
prior to reimplantation. Note the
absence of visible root fractures

Puc. 5. KnmHnyeckune gaHHble
naumeHTa: A — BHeopasibHas
doTorpadpua, oeMoHCTpUpyoLw,aa
JIMLLEBYIO TPABMY C OTEKOM
BEPXHEN N HUXHEN ry6, Hann4mem
pacceyeHunin 1 paH B 06nacTu Hoca,
a Takxxe o6pa3oBaHMEM KOPOK Ha
rybax; B — aBynbCUpoBaHHbIE 3yObl
11 1 21, XxpaHMBLLUMECS B MOJIOKE

B TeYeHune 24 4acoB nepeq,
pennaHTauven. OTMevaeTcs
OTCYTCTBUE BUANMBIX NEPENIOMOB
KOpHen

ble. Tooth 11 underwent apexification with a biodentine
plug (Fig. 7, B), followed by permanent root canal filling
(Fig. 7, C). Despite the aggressive resorption observed
in tooth 21, the stabilization allowed for apexification
and final root canal obturation. (Fig. 7, D, E).

F

Fig. 6. Emergency treatment involving gentle alveolar curettage, correct
teeth reimplantation and x-ray verification then flexible splint application
followed by x-ray confirmation: A — alveolar socket preparation showing
gentle curettage to remove blood clots, followed by irrigation with sterile
saline solution; B — clinical view immediately after reimplantation of teeth
11 and 21 into their respective sockets; C — post-reimplantation periapical
radiograph confirming proper positioning; D — placement of flexible wire
extending from primary canine to primary canine; E — post-splinting X-ray
showing proper repositioning

Puc. 6. ODkcTpeHHOe neveHme, BKHaoLwee Waasaumin anbBeonsipHbIn
KIopeTax, MPaBuUJIbHYIO peniaHTaLmio 3y60B 1 PEHTIEHONIOMMYECKYHO
BepndurKaLuio, 3aTemM yCTaHOBKY 3/I2CTUHHON LUMHbI C NOCAEAYIOLLNM
PEHTFEHONIONMMYECKNUM KOHTPOJIEM: A — NOArOTOBKA a/IbBEONSAPHOM NYHKU:
Waaawmn KlopeTax ana yoaneHns cryCTkoB KPOBM C NOCNeAyIOLLNM
NPOMbIBaHNEM CTEPWUSIbHBIM HU3NONOTMYECKUM PACTBOPOM;

B - knuHW4ecknin Bua cpasdy noce pennaHtauum 3yéos 11 1 21 B nx
aHaTomumyeckme nyHkn; C — NpuLenbHbIA PEHTTEHOBCKUIA CHUMOK NMochne
pennaHTauuu, NOATBEPX AL NPaBUIIbHOE NOJIOXEHME 3yOOB;

D — ycTaHoBKa 91aCTU4YHOM NPOBOIOYHOM LWNHbI, GUKCUPOBAHHOW OT
BPEMEHHOrO KJiblka 40 BPEMEHHOIO KJiblka; E — peHTreHorpaMmma nocne
LWMHNPOBAHNSA, AEMOHCTPUPYIOLLLAA KOPPEKTHOE PEMO3ULIMOHNPOBAHNE

Tom 23 N2 3/ 2025 ‘ Endodontl.cs
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Fig. 7. Follow-up with periapical X-ray showing proof of root resorption and complication management involving
root canal treatment with biodentine plug then final obturation on both incisor 11 and 21: A — eight-week follow-
up radiograph showing early signs of external root resorption; B — apexification procedure for tooth 11 showing
placement of biodentine apical plug (approximately 4 mm thickness) to establish an artificial barrier at the apex;
C - final obturation of tooth 11 with gutta-percha and sealer; D — working length determination confirmed with
periapical radiograph on tooth 21; E — apexification procedure for tooth 21 with biodentine apical plug placement
and final obturation of tooth 21 with gutta-percha and sealer

Puc. 7. JnHamunyeckoe HabnogeHne ¢ NpuUenbHOM peHTreHorpaduein, 0eMOHCTPUPYIOLLEN NPU3HAKK
pe3opbLunn KOpHS 1 NpoBeaeHne nevedbHbIX MeponpuUsaTUn, BKNOYAOLWMX 9HA0A0HTMYECKOoe fledeHne

C MCNonb30BaHMEM anukanbHOro Nnpobkn n3 Biodentine, a 3aTem okoH4YaTENbLHYIO 06TYpau Mo 060MX PE3LLOB
11 n 21: A — peHTreHorpamMmma 4yepea 8 HefleNb, NOKa3blBaKOLLLASA PAHHNE MPU3HAKM BHELLHEN pe30pbLmm KOpHS;
B - npougpnypa anekcopukaumm 3yba 11 ¢ yctaHOBKOWM anvkanbHoM Npobku n3 Biodentine TonwuHom okono

4 MM anst GopMUpPOBaHNSA MCKYCCTBEHHOIO Oapbepa B 06nacTu BepxyLwkn; C — okoHYaTelbHas 06Typaums
3yba 11 rytTanepyeii u cunepom; D — onpeneneHne paboyei anvHel 3yba 21, noaTBEpXAEeHHOE NPULLEbHON
peHTreHorpammon; E — npouenypa anekcopukaumm 3yda 21 ¢ yctaHOBKOM anukanbHol npodkun n3 Biodentine
M nocneayoLLLen okoHYaTelbHOM 06Typaumen ryTranepyen n cmnepom

DISCUSSION

Traumatic dental injuries, particularly avulsion of
maxillary central incisors, continue to present sig-
nificant challenges in pediatric dentistry. The present
cases underscore the critical role of expeditious inter-
vention, appropriate storage media, and longitudinal
follow-up in preserving tooth vitality and function.

Reimplantation and splinting protocols

The treatment approach in these cases was based
on well-established principles of dental trauma mana-
gement. Immediate reimplantation is the gold stand-
ard for avulsed teeth. In the first case, reimplantation
was performed within 15 minutes of the traumatic in-
cident, which is considered optimal for maintaining
PDL cell viability. In the first case, reimplantation was
performed within 15 minutes of the traumatic inci-
dent, which is considered optimal for maintaining PDL
cell viability [5]. In contrast, the second case involved
a 24-hour extra-alveolar period, which significantly
compromises PDL cell survival and increases the risk
of complications such as inflammatory root resorption
and ankylosis [6]. The IADT guidelines recommend im-
mediate reimplantation at the site of injury whenever
possible, or otherwise, preservation in an appropriate
storage medium such as milk, Hank’s Balanced Salt
Solution (HBSS), or saline, followed by prompt profes-
sional intervention [6].

Regarding splinting, both cases initially employed
flexible wire-composite splints, which allow physio-
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logical mobility of the reimplanted teeth and reduce
the risk of ankylosis. Current evidence suggests that
a short-term (2 weeks) flexible splint provides superior
outcomes compared to rigid splinting, as it promotes
functional healing of the periodontal ligament [7]. The
first case initially had a rigid composite splint, which
was replaced with a flexible wire splint to facilitate opti-
mal healing. This approach aligns with evidence-based
protocols advocating physiological functional fixation to
mitigate the risk of ankylosis and reduce the likelihood
of complications such as root resorption [8]

Endodontic management and external root
resorption

Endodontic intervention is essential for reim-
planted teeth, particularly when they are mature with
closed apices, as observed in the first case. The timing
of endodontic treatment is critical, with the IADT rec-
ommending initiation within 7-10 days post-reimplan-
tation for mature teeth to prevent inflammatory root
resorption [4]. In both cases, calcium hydroxide was
used as an intracanal medicament due to its antimicro-
bial properties and ability to inhibit inflammatory root
resorption [9].

The first case demonstrated stabilization of external
root resorption by the 24-month follow-up, suggesting
effective management through timely endodontic in-
tervention and calcium hydroxide medication. In con-
trast, the second case exhibited progressive external
root resorption, likely exacerbated by delayed follow-

Volume 23, no. 3/ 2025



up and the extended extra-alveolar period. This high-
lights the importance of strict adherence to follow-up
protocols and the potential consequences of delayed
intervention.

For immature teeth with open apices, as observed in
the second case, apexification with biocompatible ma-
terials such as biodentine or mineral trioxide aggregate
(MTA) isrecommended to establish an apical barrierand
facilitate obturation [10]. Biodentine was chosen for the
second case due to its superior biocompatibility, seal-
ing ability, and ability to promote dentinogenesis [11].
While the resorption process was aggressive, particu-
larly in tooth 21, apexification and final obturation were
successfully performed, emphasizing the resilience of
immature teeth despite significant challenges.

Complications and Long-Term Prognosis: Compli-
cations, such as acute apical periodontitis observed in
Case 2, underscore the necessity of timely endodontic
intervention. Noncompliance with scheduled follow-ups
contributed to progressive external resorption, neces-
sitating apexification with a biodentine plug [11].

In cases of tooth avulsion followed by reimplanta-
tion, pulpal necrosis is the most common complication.
This occurs in two-thirds of replanted immature teeth
and systematically in mature teeth due to rupture of the
neurovascular bundle during trauma, leading to pulp
degeneration.

Clinical signs include negative pulp sensitivity tests,
axial percussion sensitivity, greyish discoloration, and
radiographic loss of the lamina dura with periapical
radiolucency. Necrosis can manifest as early as three
weeks post-trauma, exacerbating periodontal inflam-
mation and worsening prognosis [12]. Endodontic
treatment, including intra-canal medication, is typically
needed; however, complications such as external root
resorption may still occur.

Root resorption is a destructive process that can
be external or internal, though trauma-related cases
are mostly external. It’s triggered by damage to the ce-
mentum layer and can be worsened by factors like pro-
longed extraoral time (over 2 hours), bacterial contami-
nation, improper cleaning, or extended splinting [13].

Three types exist: surface resorption, inflammatory
resorption, and replacement resorption (ankylosis).
Inflammatory resorption is most common and results
from bacterial invasion and pulpal necrosis, leading to
progressive root loss. Replacement resorption (anky-
losis) involves direct fusion of bone to root due to dam-
age to periodontal ligament cells, ultimately leading to
infraocclusion as the tooth becomes integrated into
the bone [14].

While guidelines often emphasize immediate replan-
tation, cases with extended dry periods (e.g., 13 hours)
have shown limited success with revascularizationin im-
mature teeth, suggesting flexibility in certain scenarios.

The anterior open bite noted in Case 1 highlights
the influence of parafunctional habits on occlusal de-
velopment, necessitating interceptive orthodontic in-
terventions.

Anterior open bite is a significant malocclusion that
not only affects dental aesthetics and function but also
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increases the susceptibility to traumatic dental injuries
in children.

The increased overjet and protrusion often seen in
these cases leave the upper incisors more exposed and
less protected during incidents such as falls or impacts,
making them more vulnerable to fractures, chipping, or
even avulsion.

Additionally, the risk of dental injury in children with
an anterior open bite is about twice as high as in those
without this condition [15]. Even more, children with an-
terior open bite exhibited a 47% higher prevalence of
severe dental trauma, and a 46% increase in injuries af-
fecting multiple teeth, compared to their peers without
this malocclusion [16].

Impact of Delayed Follow-Up: Patient adherence to
follow-up appointments is crucial for successful long-
term outcomes in dental trauma management. The
second case illustrated the adverse consequences of
delayed follow-up, with progressive external root re-
sorption developing due to missed appointments and
delayed endodontic treatment.

Regular follow-up evaluations, as recommended by
the IADT guidelines, include clinical and radiographic
assessments at 1 week, 2 weeks, 4 weeks, 3 months,
6 months, and annually for at least 5 years [4]. These
evaluations allow for early detection of complications
such as pulp necrosis, inflammatory root resorption,
and ankylosis, facilitating timely intervention, such as
intracanal medication with calcium hydroxide or mineral
trioxide aggregate (MTA), which can halt the resorptive
process and improve prognosis [9].

Missed follow-ups also delay adjustments to treat-
ment plans, such as replacing splints or modifying
medication regimens, which can directly impact hea-
ling outcomes. The first case demonstrated better ad-
herence, leading to controlled resorption and a more
favourable long-term prognosis. In contrast, the se-
cond case demonstrated the consequences of delayed
follow-up, with accelerated external root resorption re-
quiring more aggressive endodontic management.

This reinforces the necessity of patient education
and caregiver involvement in ensuring compliance with
follow-up care [17].

Prognostic Indicators and Future Considerations:
These clinical cases corroborate the significance of
appropriate emergency management protocols, ad-
herence to structured follow-up evaluation, and inter-
disciplinary therapeutic approaches in the compre-
hensive management of avulsed permanent dentition.
The extra-alveolar time, condition of the periodontal
ligament cells, stage of root development, and patient
age serve as critical prognostic indicators for reim-
planted teeth. Future investigative efforts should be
directed toward enhancement of regenerative endo-
dontic methodologies and biocompatible materials to
optimize long-term clinical and radiographic outcomes
in traumatically avulsed permanent teeth [17].

Limitations and Clinical Implications: The prima-
ry limitation of this study is its retrospective nature,
which precludes standardized assessment and in-
tervention protocols. Additionally, the limited sample

Tom 23 N2 3/ 2025 ‘ Endodont(cs



500

size (two cases) restricts the generalizability of the
findings. Nevertheless, these cases provide valuable
insights into the management of avulsed teeth and
the potential complications associated with different
scenarios.

From a clinical perspective, these cases emphasize
the importance of immediate reimplantation, appropri-
ate storage media, and strict adherence to follow-up
protocols in optimizing outcomes for avulsed teeth. Ad-
ditionally, they highlight the need for comprehensive
patient education regarding the urgency of seeking
dental care following avulsion and the importance of
compliance with follow-up appointments.

Notably, the first case underscores the crucial role of
general medical doctors in dental trauma management.
The successful outcome can be partially attributed to
the general doctor’'s prompt intervention with reim-
plantation, demonstrating that non-dental healthcare
providers can significantly impact prognosis when ade-
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