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ABSTRACT 
 

Aims: This case study illustrates the successful preservation and functional restoration of a 
traumatised maxillary central incisor via a multidisciplinary, conservative approach, providing 
further evidence in favour of integrated treatment strategies for young patients. 
Presentation of Case: An 11-year-old female patient presented with a history of dental trauma 
affecting her upper right central incisor (tooth #11). An intraoral examination revealed a complex 
crown-root fracture involving the vestibular, palatal, mesial, distal and incisal surfaces, with a 
subgingival extension that compromised the biological width. The diagnosis was a complicated 
crown-root fracture with pulpal involvement. Treatment consisted of endodontic therapy and 
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surgical crown lengthening to re-establish the supracrestal tissue attachment. A definitive 
restoration was achieved using a glassfiber post and a stratified composite build-up with a silicone 
guide. Despite the inability to conduct long-term follow-up due to socioeconomic limitations, the 
immediate outcome was aesthetically and functionally successful.  
Discussion: This case study illustrates how a well-planned, interdisciplinary approach can 
effectively restore severely traumatised anterior teeth in paediatric patients, thereby avoiding 
extraction and maintaining aesthetics and function. Although, the lack of follow-up due to poor 
financial status and unavailability of the patient’s family presented itself as the main shotcoming of 
this case. 
Conclusion: It emphasises the importance of individualised, conservative strategies and highlights 
the challenges in ensuring follow-up care for vulnerable populations. 
 

 
Keywords: Dental trauma; crown-root fracture; pediatric dentistry; multidisciplinary treatment; case 

report. 
 

1. INTRODUCTION  
 
Dental trauma is a prevalent public health issue, 
particularly among children and adolescents, with 
the maxillary central incisors most frequently 
affected due to their anterior position (Petti, 
2018, Molina et al., 2008). Crown-root fractures, 
though less common than uncomplicated crown 
fractures, present greater clinical challenges by 
compromising function, aesthetics, and 
periodontal attachment (Mokhtari et al., 2019, 
Sobczak-Zagalska et al., 2024, Corazza et al., 
2022). Their severity depends on trauma 
mechanism, impact intensity, and patient age 
(Petti, 2018). 
 
Management often requires multidisciplinary 
intervention combining periodontal, endodontic, 
and restorative approaches to re-establish 
function and aesthetics (Levin et al., 2020, Zhou 
et al., 2022). Treatment may include orthodontic 
or surgical extrusion, crown lengthening, 
fragment reattachment, or direct/indirect 
restorations (Antipovienė et al., 2021, 
Bourguignon et al., 2020). In children, 
conservative strategies are essential to preserve 
natural teeth, ensure proper growth, and 
minimise psychological impact (Molina et al., 
2008, Selvaraj et al., 2024). 
 
Decisions must consider root development, pulp 
vitality, and long-term survival. While 
conservative management is preferred, deep 
subgingival fractures may require invasive 
endodontic procedures (Krastl et al., 2021, Elfadil 
et al., 2023, Silva et al., 2024). Thus, integrated 
treatment is crucial for functional and aesthetic 
success in paediatric cases. 
 
This report describes the conservative, 
interdisciplinary management of a complicated 

crown-root fracture with biological width invasion, 
combining periodontal, endodontic, and 
restorative approaches. 
 

2. PRESENTATION OF CASE 
 
This case forms part of a prospective project 
conducted by the Restorative Dentistry Study 
Group (GED) at the Federal University of Ceará, 
approved under protocol 4.750.328. The patient’s 
guardian signed informed consent for clinical 
management and use of anonymised data and 
images. 
 
An 11-year-old female presented to the dental 
clinic after an accidental fall with trauma to the 
upper right central incisor (#11). She had no 
relevant medical history and no prior dental 
trauma. Clinical and radiographic examinations 
revealed a complicated crown-root fracture 
involving buccal, palatal, mesial, distal, and 
incisal surfaces, with subgingival extension 
compromising the supracrestal tissue attachment 
(Figs. 1a, 1b). The patient’s parents reported that 
dental trauma had occurred around 21 days 
before seeking care, which likely contributed to 
pulpal compromise and the need for endodontic 
therapy. The tooth had been previously accessed 
but required complete endodontic therapy. Pulp 
sensibility testing was conducted whereas the 
results presented as negative, while clinical and 
radiographic findings were consistent with pulpal 
necrosis. Adjacent teeth were unaffected, and 
there was no pathological mobility or soft tissue 
injury. 
 
Given the extension of the fracture and the 
patient’s age, an interdisciplinary plan was 
established over two sessions, combining 
endodontic, periodontal, and restorative 
procedures. 
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Fig. 1. Vestibular (a) and palatal (b) view of fracture in tooth 11 involving the vestibular, palatal, 

mesial, distal and incisal surfaces 
 

 
 

Fig. 2. Case timeline 
 

 
 

Fig. 3. Periodontal surgical procedure to increase the clinical crown, with detachment of 
gingival tissue using a simple Molt detacher (a). under absolute isolation, with a vaselined 
gutta-percha cone positioned inside the canal, to begin the reconstruction of the cervical 

portion (b) 
 
During the first session, local anaesthesia was 
administered, and endodontic access and 
pulpectomy were performed. Surgical crown 
lengthening followed to allow isolation and 
restorative planning. A sulcular incision and flap 
elevation exposed the fracture margin, and 
osteotomy was performed on the palatal surface 

to re-establish the biological width (Fig. 3a). 
Once periodontal space was restored, deep 
cervical margin elevation (DCME) was carried 
out to relocate the margin to a more favourable 
position (Fig. 3b), enabling rubber dam isolation. 
Endodontic treatment was then completed                  
with mechanical instrumentation, sodium 
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hypochlorite/EDTA irrigation, and obturation 
using the roll-cone technique with sealer 26, 
chosen due to the wide apical foramen. 
 
In the second session, shade selection was 
confirmed, and the post space was prepared, 
leaving a 4 mm apical seal. A glass fiber post 
was cemented with dual-cure resin cement, 
providing reinforcement without compromising 
the root structure. For coronal reconstruction, a 
diagnostic wax-up was performed, and a silicone 
index was fabricated to guide the restoration. 
Incremental layering of composite resin 

reproduced the palatal wall, dentin mamelons, 
and enamel stratification, ensuring natural 
integration with adjacent teeth (Fig. 4). 
 
Final finishing and polishing were performed 
using sequential abrasives, rubbers, and 
polishing paste. Occlusal adjustment was carried 
out to achieve proper force distribution and 
prevent interferences. The restoration provided 
satisfactory function and aesthetics, and the 
patient and guardian were instructed on the 
importance of follow-up visits for monitoring and 
maintenance (Figs. 5a-f). 

 

 
 
Fig. 4. Plaster model with waxing of tooth 11 and silicone guide to perform the wall technique 

 

 
 

Fig. 5. Demarcation of transitional line angles (a), reflective and deflective zones (b). 
Measurements of width and length using a dry point compass (c-d). Initial (e) and final (f) 

photograph of the case, after finishing and polishing 
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3. DISCUSSION AND CONCLUSION 
 
Crown-root fractures in paediatric patients are 
challenging due to subgingival extension and 
involvement of multiple tissues. According to 
IADT guidelines, preserving biological width, 
considering root development, and meeting 
aesthetic demands are essential (Antipovienė et 
al., 2021, Krastl et al., 2021). Early 
multidisciplinary care helps prevent periodontal 
breakdown and functional or psychological 
sequelae (Mokhtari et al., 2019, Zhou et al., 
2022,). 
 
In this case, crown lengthening enabled 
exposure of the fracture margin and adequate 
isolation, while endodontic therapy provided a 
sound foundation for restoration (Radwanski et 
al., 2022). A 4 mm apical gutta-percha plug 
ensured sealing, and a glass fiber post offered 
reinforcement with dentin-like elasticity, reducing 
fracture risk (Rao et al., 2017, Fráter et al., 2020, 
Samiei et al., 2014). Additionally, the Callahan-
Johnston roll-cone obturation technique was 
chosen to address the challenge of the wide 
apical foramen, allowing for better adaptation 
and sealing since thin dentinal walls exceed the 
incidence of root fractures in teeth after 
apexification  (Mohammadi, 2020, Yu and Zhu, 
2021, Rech et al., 2022). 
 
In pediatric patients, careful management of the 
periodontal tissues is particularly important due 
to the dynamic nature of gingival contours and 
the risk of future soft tissue changes. Children in 
developmental stages, additional factors—such 
as their physical and psychological development, 
time, and financial costs—add complexity to the 
treatment of complex crown-root fractures in 
anterior teeth, making prognosis less favorable 
(Petti, 2018, Sobczak-Zagalska et al., 2024). 
Restorative procedures balanced biological 
preservation with aesthetic needs. Incremental 
stratification achieved optical integration and 
controlled polymerisation shrinkage 
(Mohammadi, 2020, Rech et al., 2022). Reducing 
chair time and employing preoperative planning 
improved predictability and patient cooperation. 
 
A limitation was the absence of long-term follow-
up due to socioeconomic barriers, preventing 
assessment of periodontal stability and 
restoration longevity (Di et al., 2024). Despite 
this, the immediate outcome demonstrated that 
coordinated endodontic, periodontal, and 
restorative management can effectively preserve 
severely traumatised anterior teeth in children. 

Also, although crown-lengthening surgery can 
provide immediate access for restorative 
procedures, its indication in pediatric patients 
must be weighed carefully due to ongoing dental 
and periodontal development. It has been 
recommended that orthodontic extrusion as a 
preferable alternative, as it preserves the 
periodontal ligament attachment and may 
provide more favorable long-term periodontal 
conditions (Molina et al., 2008, Antipovienė et al., 
2021). In the present case, however, the surgical 
approach was selected because of the 
subgingival extension of the fracture, the urgent 
need to restore function and aesthetics, and the 
limited feasibility of orthodontic traction given the 
clinical and socioeconomic context. 
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