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 ABSTRACT 

Guidelines emphasize immediate management of traumatic dental injuries (TDIs), yet 

evidence for delayed presentations involving combined root fracture, luxation, endodon-

tic infection, and soft-tissue defects remains limited. This case report describes multidis-

ciplinary tooth preservation and oral rehabilitation in a 39-year-old female who present-

ed 3 months after a motor vehicle accident. Clinical and radiographic examination re-

vealed a cervical-third horizontal root fracture of tooth #9 with grade III mobility and 

negative pulp sensibility tests, and laterally luxated teeth #24 and #25 with pulp necrosis 

and periradicular radiolucencies; tooth #24 additionally exhibited external root resorp-

tion and hard- and soft-tissue fenestration. Management included staged endodontic 

disinfection, long-term calcium hydroxide medication, mineral trioxide aggregate apical 

barrier placement, extended semi-rigid splinting, periradicular surgery, and guided tissue 

regeneration using freeze-dried bone allograft and a resorbable collagen membrane. At 

12 months after treatment initiation, all treated teeth remained in situ and functional. The 

patient reported no pain or functional limitation; no swelling, sinus tract, recurrent fenes-

tration, or other adverse event was detected. Moreover, the radiographs demonstrated 

healing of the lesions associated with teeth #24 and #25 and radiographic findings con-

sistent with healing at the fracture site of tooth #9. This case illustrates that selected 

delayed TDI presentations may still be managed conservatively by adapting acute-

trauma principles to the clinical findings, defect morphology, and patient preference. 
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Introduction  

Traumatic dental injuries (TDIs) are common and may 

involve teeth, periodontal tissues, alveolar bone, and 

adjacent soft tissues [1]. A global meta-analysis esti-

mated that more than 1 billion living people have expe-

rienced TDIs, most commonly after falls, collisions, ph-

ysical activities, and accidents [2]. Crown fractures and 

luxation injuries remain among the most frequent trau-

matic injury patterns in the permanent dentition [1, 3-4]. 

Dental trauma references and the International Asso- 

ciation of Dental Traumatology (IADT) guidelines em-

phasize immediate or urgent assessment because accu-

rate diagnosis, repositioning when indicated, stabiliza-

tion, endodontic decision-making, and follow-up strong-

ly influence healing [5-6]. The IADT guidelines also 

state that recommendations must be applied with clini-

cal judgment and patient-specific factors, particularly 

when the evidence is incomplete [5-6]. 

Delayed care is nevertheless common. TDIs may be 

overlooked when they accompany life-threatening injur- 
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Table 1: Clinical timeline, treatment sequence, and outcomes 
 

Time point Clinical event Key finding or management decision 

Trauma 
Motor vehicle accident with 

maxillofacial trauma 
Dental assessment was delayed for approximately 3 months. 

Initial dental visit (3 months 

post-trauma) 

Clinical and radiographic 

assessment 

Tooth #9 (FDI: 21) had a cervical-third horizontal root fracture and 

grade III mobility; teeth #24 (FDI: 31) and #25 (FDI: 41) were 

nonresponsive to pulp sensibility testing with periradicular radiolu-

cencies; tooth #24 also showed external root resorption and hard- 

and soft-tissue fenestration. 

First appointment 
Splinting and endodontic 

disinfection 

Tooth #9 was stabilized with a semi-rigid splint; teeth #24 and #25 

underwent access, working-length confirmation, chemomechanical 

preparation, and calcium hydroxide medication. 

2 weeks 
Continuation of endodontic 

treatment 

Long-term calcium hydroxide medication was placed in tooth #24; 

tooth #25 was obturated. 

4 months after treatment 

initiation 

Reassessment and modified 

treatment 

Tooth #9 mobility had improved but remained above physiologic 

mobility, so splinting was extended; tooth #8 (FDI: 11) was treated 

endodontically; tooth #24 received an MTA apical plug before 

planned surgery. 

Three days later 
Periradicular surgery for tooth 

#24 

The setting of the MTA was confirmed; periradicular surgery, root-

end resection, debridement, freeze-dried bone allograft placement, 

and resorbable collagen membrane coverage were performed. 

Approximately 6 months after 

treatment initiation 

Splint removal and definitive 

stabilization 

Tooth #9 mobility had decreased to grade II; a fiber-reinforced 

composite semi-rigid splint was placed for functional stability and 

comfort. 

12 months after treatment 

initiation 

Clinical and radiographic 

follow-up 

All treated teeth remained in situ and functional. The patient report-

ed no pain or functional limitation. No swelling, sinus tract, recur-

rent fenestration, or other adverse event was detected, no additional 

intervention was required at that visit, and radiographs demonstrat-

ed healing of the lesions associated with teeth #24 and #25 and 

radiographic findings consistent with healing at the fracture site of 

tooth #9. 
 

Abbreviations: World Dental Federation (FDI) notation; mineral trioxide aggregate (MTA) 

 

ies, are initially asymptomatic, or are masked by analge-

sics or treatment of concomitant trauma; financial barri-

ers and poor awareness of dental-trauma urgency may 

further contribute to late presentation [7-12]. 

Treatment delay is associated with more complex 

sequelae, including pulp necrosis, periradicular infec-

tion, external root resorption, malposition, occlusal in-

terference, and greater treatment burden [7-11,13]. Re-

cent data also show that delayed arrival remains a rele-

vant problem even in triaged acute/subacute dental 

trauma pathways [9]. 

Evidence remains limited for delayed, combined in-

juries involving a cervical-third horizontal root fracture, 

lateral luxation with root resorption, pulp necrosis, 

periradicular radiolucency, and a hard- and soft-tissue 

fenestration. This report was prepared in accordance 

with the 2020 Preferred Reporting Items for Case Re-

ports in Endodontics guidelines [14]. 

 

Case Presentation 

In this report, tooth numbers are presented using Uni-

versal notation, with corresponding World Dental Fed-

eration (FDI) numbers provided where relevant. A 39-

year-old female presented 3 months after a motor vehi-

cle accident complaining of an “extruded lower tooth 

root, suppuration, and marked mobility of her upper 

anterior teeth.” She reported no relevant medical history 

or medication use. 

Extraoral examination showed mandibular deviation 

to the left, with non-tender temporomandibular joints 

and a maximum interincisal opening of 42 mm without 

functional limitation (Figure 1). Intraorally, hard and so-  
 

 
 

Figure 1: Extraoral view showing deviation of the mandible to 

the left side 
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Figure 2: a: Pretreatment periapical radiograph showing a horizontal root fracture in the cervical third of tooth #9,  b: Initial semi-rigid 

splinting of tooth #9 from tooth #6 to tooth #11, c: Twelve-month follow-up radiograph of tooth #9 demonstrating radiographic findings 

consistent with healing at the fracture site, d: Pretreatment radiograph showing external root resorption in tooth #24 and periradicular 

radiolucencies associated with teeth #24 and #25, e: Working-length determination for teeth #24 and #25,  f: Twelve-month follow-up 

radiograph demonstrating radiographic healing of the periradicular lesions, g: Pretreatment intraoral view showing hard- and soft-tissue 

fenestration at tooth #24 and defective restoration on tooth #9, h: Twelve-month follow-up intraoral view demonstrating complete soft-

tissue healing at tooth #24 and restored anterior aesthetics 
 

ft-tissue fenestration was evident at tooth #24 (FDI: 31) 

(Figure 2G), and carious lesions were present on teeth 

#1 (FDI: 18) and #14 (FDI: 26). Pulp sensibility testing 

using cold and electric pulp tests elicited no response 

from teeth #9 (FDI: 21), #24 (FDI: 31), and #25 (FDI: 

41), while control teeth responded within normal limits. 

Tooth #9 was slightly tender to percussion and palpa-

tion, had grade III mobility, and had periodontal probing 

depths within normal limits. Periapical radiographs 

showed a horizontal root fracture in the cervical/ coro-

nal third of tooth #9 without obvious severe fragment 

displacement on the available two-dimensional images, 

external root resorption on tooth #24, and periradicular 

radiolucencies associated with teeth #24 and #25 (Fig-

ure 2A, D). 

The treatment plan aimed to preserve the involved 

teeth while restoring anterior function and aesthetics. 

For tooth #24, occlusal adjustment, root canal treatment 

with an apical mineral trioxide aggregate (MTA) plug 

after long-term calcium hydroxide therapy, and possible 

guided tissue regeneration of the fenestration were pro-

posed, with extraction and prosthetic or implant re-

placement discussed as alternatives. For tooth #25, root 

canal treatment with possible periapical surgery and 

intracoronal adhesive restoration was planned, with 

extraction and replacement as alternatives. Tooth #9 

was scheduled for semi-rigid splinting and close review 

because the patient wished to retain the tooth and there 

was no isolated deep periodontal probing; extraction 

and replacement were discussed as contingency options. 

Although tooth #9 did not respond to sensibility testing, 

root canal treatment was not initiated because a negative 

sensibility response alone, without definitive clinical or 

radiographic evidence of pulp necrosis or infection, was 



Delayed Management of Multiple Dental Trauma  Nouroloyouni A, et al 

4 

not considered sufficient to justify endodontic treatment. 

Teeth #1 and #14 were planned for restorative treat-

ment. Written informed consent was obtained for all 

treatment procedures and for publication of the case 

report. The clinical course and treatment sequence are 

summarized in Table 1. 

At the first appointment, a semi-rigid splint was 

placed from tooth #6 (FDI: 13) to tooth #11 (FDI: 23) to 

stabilize tooth #9 (Figure 2B). For teeth #24 and #25, 

local anesthesia with 2% lidocaine and 1:80,000 epi-

nephrine was administered, access cavities were pre-

pared, and canals were negotiated with #15 K-files. 

Working lengths were established with an electronic 

apex locator and confirmed radiographically (18 mm for 

tooth #24 and 20 mm for tooth #25) (Figure 2E). Tooth 

#24 was gently prepared with hand files and irrigated 

with 0.5% sodium hypochlorite and 17% ethylenedia-

minetetraacetic acid because of external root resorption; 

tooth #25 was prepared with a crown-down technique 

using rotary files to size 30/0.04 taper and irrigated with 

5.25% sodium hypochlorite and 17% ethylenedia-

minetetraacetic acid. After final saline irrigation, 

creamy calcium hydroxide was placed in both canals 

and reinforced zinc oxide eugenol was used as a tempo-

rary restoration. 

Two weeks later, calcium hydroxide was removed 

from tooth #24 and a high-viscosity calcium hydroxide 

paste was packed as a long-term intracanal medicament. 

Tooth #25 was obturated with gutta-percha and epoxy 

resin sealer using lateral compaction, and a temporary 

restoration was placed (Figure 3). 

At the 4-month review, the semi-rigid splint on tooth 

#9 was removed. Mobility had decreased but remained 
 

 
 

Figure 3: Postoperative periapical radiograph of tooth #25 

following root canal treatment 

 
  a                                      b

                                         

Figure 4: Root canal treatment of tooth #8: a: working-length 

determination; b: Postoperative periapical radiograph 
 

above physiologic mobility; therefore, splinting was 

extended for a further 2 months. Tooth #8 (FDI: 11) 

then showed findings consistent with symptomatic irre-

versible pulpitis and symptomatic apical periodontitis 

and underwent root canal treatment (Figure 4). Radio-

graphs demonstrated initial healing of the periapical 

radiolucency associated with tooth #25, but the soft-

tissue fenestration at tooth #24 persisted (Figure 5). Cal-

cium hydroxide was removed from tooth #24, the canal 

was irrigated with 0.5% sodium hypochlorite and saline, 

and an MTA apical plug was placed (Figure 6). 

Three days later, the setting of the MTA was con-

firmed and the coronal canal space of tooth #24 was 

obturated with gutta-percha and sealer using lateral 

condensation (Figure 7). Periradicular surgery was then 

performed for tooth #24 under local anesthesia. A trian-

gular full-thickness mucoperiosteal flap from tooth #26 

FDI: 42) to tooth #22 (FDI: 33), with a vertical releasing 

incision, was elevated. Root-end resection was carried 

out, the integrity of the MTA plug was verified, and (the 
 

 
 

Figure 5: Persistence of the soft-tissue fenestration associated 

with tooth #24 
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Figure 6: Mineral trioxide aggregate apical plug placed in 

tooth #24 
 

resected root surface was examined for additional canals 

(Figure 8). The fenestration margins were debrided; 

freeze-dried bone allograft was inserted into the osseous 

defect, and a resorbable collagen membrane was placed 

over the grafted defect and stabilized before flap closure 

with 6-0 nylon sutures (Figure 9). Sutures were re-

moved after 1 week, at which time complete soft-tissue 

healing was observed. 

After two additional months, the semi-rigid splint 

was removed; mobility of tooth #9 was grade II and 

considered acceptable in the context of the cervical root 

fracture and altered crown-to-root ratio. To further sta-

bilize the tooth, a permanent fiber-reinforced composite 

semi-rigid splint was bonded from tooth #8 to tooth #9, 

providing functional stability and patient comfort. 

The patient was reviewed at 6 months (Figure 10) 

and 12 months (Figure 2C, F, H) after initiation of 

treatment. At 12 months, all treated teeth remained in 

situ and functional. The patient reported no pain or 
 

 
 

Figure 7: Postoperative periapical radiograph of tooth #24 

 
 

Figure 8: Root-end resection and inspection of the resected 

root face of tooth #24 for an additional canal 

 

functional limitation. No swelling, sinus tract, recurrent 

fenestration, or other adverse event was detected, and no 

additional intervention was required at that visit. Radio-

graphs demonstrated healing of the lesions associated 

with teeth #24 and #25 and radiographic findings con-

sistent with healing at the fracture site of tooth #9. 

Tooth #9 remained functionally stable with the fiber-

reinforced composite splint. 

Patient Perspective 

At the 12-month review, the patient reported satisfaction 

with retaining the involved natural teeth and with the 

functional outcome. She reported no pain or functional 

limitation. 

 

Discussion 

The time elapsed between trauma and treatment initia-

tion is a critical prognostic factor in TDIs, particularly 

for luxation injuries and root fractures, because delay 

can increase the risk of pulp necrosis, inflammatory root 

resorption, and tooth loss [7-9]. Current IADT guide-

lines provide detailed recommendations for acute frac-

tures and luxations but are primarily designed for im-

mediate or urgent care; they do not provide a dedicated 

algorithm for teeth first presenting several months after 

trauma [5-6]. The present case is clinically relevant be-

cause it combined a cervical-third horizontal root frac-

ture, delayed lateral luxation, necrotic infected root ca-

nals, external root resorption, and a hard- and soft-tissue 

fenestration. 

For tooth #9, the decision to attempt preservation 

was based on the patient’s preference, absence of isolat- 
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                        a                                               b 
 

Figure 9: Guided tissue regeneration at the fenestration site of tooth #24,  a: Placement of freeze-dried bone allograft into the osseous 

defect; b: Positioning of the resorbable collagen membrane over the grafted defect. Arrows indicate the regenerative materials 

 

 
     a               b 
 

Figure 10: Six-month follow-up: a: periapical radiograph of 

teeth #24 and #25; b: Periapical radiograph of tooth #8 
 

ed deep periodontal probing, absence of obvious severe 

fragment displacement on the available radiographs, and 

the possibility of achieving functional stabilization. This 

was still a guarded decision because the fracture was 

located in the cervical third and the tooth initially had 

grade III mobility. Recent evidence supports a conserva-

tive approach when feasible; a 2024 retrospective cohort 

of 125 permanent teeth with horizontal root fractures 

reported a 92% favorable outcome with appropriate dia-

gnosis, treatment, and monitoring, although delayed 

presentation increased the likelihood of requiring endo-

dontic intervention [15]. A 2025 Bayesian network me-

ta-analysis found no clear superiority among splint type-

s for horizontal root fractures and emphasized that frag-

ment displacement and other case factors are more imp-

ortant prognostic variables than splint design alone [16]. 

The initial 4-month semi-rigid splinting period for 

tooth #9 was selected because IADT guidance allows 

longer immobilization, up to 4 months, when a horizon-

tal root fracture is located near the cervical third [6]. 

The subsequent 2-month extension was not intended as 

routine acute-trauma management; it was a patient-

specific modification because tooth mobility remained 

greater than physiologic mobility when the splint was 

first removed. The final fiber-reinforced composite 

splint was used to improve comfort and functional sta-

bility after mobility had decreased to grade II. 

Management of tooth #24 required further modifica-

tion of acute luxation protocols. In an acute lateral luxa-

tion, repositioning and short-term splinting are recom-

mended [6]. In this delayed presentation, however, tooth 

#24 was clinically fixed 3 months after trauma and was 

associated with external root resorption, pulp necrosis, 

periradicular radiolucency, and established hard- and 

soft-tissue fenestration. Forceful repositioning at this 

stage was judged likely to aggravate periodontal and 

root-surface injury or increase resorptive risk. There-

fore, occlusal adjustment, endodontic disinfection with 

calcium hydroxide, an MTA apical barrier, and perir-

adicular surgery with guided tissue regeneration were 

selected as a preservation-oriented alternative [6, 13]. 

The regenerative component was also biologically 

plausible because the defect was non-contained and 

communicated with the soft tissue. A 2024 systematic 

review concluded that regenerative materials may im-

prove the prognosis of apicomarginal lesions in periap-

ical surgery but emphasized heterogeneity and the need 

for standardized criteria [17]. More directly relevant to 

the material used in the present case, a 2025 randomized 

controlled trial found that allograft plus a bioresorbable 
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collagen membrane significantly improved labial alveo-

lar bone regeneration in apicomarginal defects at 1 year, 

although 3-dimensional periapical success was similar 

between groups treated with and without guided tissue 

regeneration [18]. These findings support guided tissue 

regeneration as a reasonable adjunct in selected non-

contained labial defects, not as a universal requirement 

for all periapical surgery. 

Tooth #25 was managed according to principles for 

a necrotic mature tooth with apical periodontitis, and it 

showed radiographic resolution at 12 months. Tooth #8 

became symptomatic during follow-up and was treated 

endodontically when clinical findings changed. This 

sequence underscores the importance of prolonged sur-

veillance after TDIs, especially when initial pulp sensi-

bility testing is negative or equivocal. 

The outcome assessment was strengthened by re-

porting tooth-specific mobility and clinical findings 

over time. Tooth #9 improved from grade III mobility at 

presentation to grade II mobility after extended stabili-

zation; the patient reported no pain or functional limita-

tion at 12 months; and the fenestration associated with 

tooth #24 did not recur clinically. Radiographs showed 

resolution or clear healing of the periradicular radioluce-

ncies associated with teeth #24 and #25 and radiograph-

ic findings consistent with healing at the fracture site. 

These findings support a favorable short-term outcome, 

while acknowledging the guarded long-term prognosis. 

This report has limitations. It is a single case with 12  

-month follow-up after treatment initiation, and out-

come assessment relied mainly on clinical examination 

and two-dimensional radiographs rather than standard-

ized cone beam computed tomography volumetry or 

calibrated lesion-size measurements. The mobility grad-

ing and soft-tissue healing observations are clinically 

useful but semiquantitative. Longer follow-up is neces-

sary because delayed complications after TDIs, includ-

ing resorption, recurrent apical disease, and ankylosis-

related changes, may occur after the first year. 

The case also has a prevention and systems implica-

tion. Patient education and structured dental assessment 

after facial trauma may reduce delayed presentation, 

missed TDIs, and the need for complex multidiscipli-

nary rehabilitation [5-6, 19]. An educational interven-

tion has been reported to improve awareness of emer-

gency management of TDIs [19]. 

Overall, this case illustrates that delayed presenta-

tion should trigger careful reassessment rather than au-

tomatic extraction. In selected cases, a preservation-

oriented plan can be justified when the tooth is restora-

ble or stabilizable, periodontal findings are acceptable, 

infection can be controlled, the patient understands the 

guarded prognosis, and long-term follow-up is feasible. 

Delayed presentation does not necessarily require 

extraction. When patients prioritize tooth preservation 

and the clinical findings permit a conservative attempt, 

guideline-informed treatment can be adapted to the de-

layed biological situation. Regular review, tooth-

specific mobility assessment, appropriate stabilization, 

endodontic infection control, and selective use of regen-

erative surgery for combined hard- and soft-tissue de-

fects may support functional oral rehabilitation. Dental 

evaluation after facial trauma should be encouraged 

even when dental symptoms are initially mild or 

masked by other injuries. 

 

Conclusion 

Management of delayed TDIs is challenging because 

specific evidence-based protocols for late presentations 

and oral rehabilitation are limited. This case documents 

preservation and rehabilitation of complex injuries de-

spite a 3-month delay, including a cervical-third hori-

zontal root fracture with severe mobility and a laterally 

luxated mandibular incisor with pulp necrosis, external 

resorption, and hard- and soft-tissue fenestration. 

A combined approach of endodontic disinfection, 

extended semi-rigid splinting, MTA apical barrier 

placement, periradicular surgery, and guided tissue re-

generation using freeze-dried bone allograft and a re-

sorbable collagen membrane enabled functional tooth 

preservation at 12 months. The findings support indi-

vidualized, preservation-oriented decision-making in 

selected delayed trauma cases while emphasizing the 

need for longer follow-up and further evidence on de-

layed TDI protocols. 
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