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Fenestration after orthodontic
traction of an impacted
dilacerated maxillary central
Incisor: a case report and 4-year
follow-up

Shuhao Xu', Xiaolong L%, Yu Zhang' and Wei Li**

!Department of Stomatology, Deyang People’s Hospital, Deyang, China, 2Department of Respiratory
and Critical Care Medicine, Deyang People's Hospital, Deyang, China

Dilacerated impacted maxillary central incisors require early detection, early
diagnosis, and early treatment. Early orthodontic traction can allow the root,
which is confined by the buccal or palatal cortical bone, to rotate along with
the crown and enter the cancellous bone, thereby gaining an opportunity for
continued development. We reported a case of an 1l-year-old boy with an
impacted dilacerated maxillary central incisor. Following surgical exposure
combined with orthodontic traction, fenestration occurred. However, after
four years of follow-up, the affected tooth exhibited normal pulp vitality and
no abnormal mobility. This case might offer an indication that even for
dilacerated maxillary central incisors with short roots, or those that develop
fenestration after traction, the long-term outcomes of traction treatment
could be quite favorable.

KEYWORDS

case report, dilacerated teeth, fenestration, impacted teeth, orthodontic traction

Introduction

A dilacerated tooth is a developmental anomaly characterized by deviation of the
crown or root from the tooth’s long axis, often presenting as a distinct angular bend
between the crown and root (or part of the root) (1, 2). It is a type of dental
morphological development abnormality. Dilacerated anterior teeth most commonly
occur in the upper anterior region and can lead to dental misalignment, significantly
affecting both aesthetics and oral function (3). Therefore, dilacerated impacted
maxillary central incisors require early detection, early diagnosis, and early treatment.
For impacted dilacerated central incisors, timely orthodontic traction is a highly
effective treatment approach (4). The optimal timing for traction is during the early
stages of root development, as this promotes normal eruption of the permanent tooth
and preserves dental integrity. Previous studies have shown that early release of
impaction through orthodontic traction facilitates root development and increases total
root length (5). Early orthodontic traction can allow the root, which is confined by the
buccal or palatal cortical bone, to rotate along with the crown and enter the cancellous
bone, thereby gaining an opportunity for continued development.

However, orthodontic traction carries risks such as inappropriate anchorage design,
incorrect traction position and direction, root resorption, ankylosis, alveolar bone
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dehiscence and/or fenestration, and compromised gingival
aesthetics (6, 7). If traction is initiated too late, or if the
dilaceration has already formed and the apical foramen has
closed before or during traction, there is a higher risk of
fenestration and root resorption after orthodontic treatment,
which may potentially affect the long-term survival of the tooth
(8). Alveolar bone fenestration (a window affecting the root
surface but still surrounded by bone) is one of the most
common alveolar defects (9, 10). Such defects often result in
root exposure and gingival recession, which can compromise the
stability of orthodontic treatment, lead to relapse, or even
contribute to therapeutic failure, thereby presenting significant
challenges in orthodontic management (11, 12).

In cases of labially impacted and dilacerated maxillary central
incisors, the root development is constrained by the palatal
cortical plate, ultimately leading to a labial root curvature.
Consequently, orthodontic traction in such cases will inevitably
result in the root perforating the alveolar bone, causing
fenestration. However, according to current literature reports,
even in cases of dilacerated maxillary central incisors with short
roots or those developing fenestration post-traction, the long-
term outcomes of orthodontic traction remain relatively
favorable. This may be attributed to the establishment of
effective physical interlocking between the dilacerated root and
alveolar bone, enabling the crown to withstand normal
masticatory forces (13, 14). But currently, there is no consensus
on whether subsequent fenestration in such cases affects long-
term tooth health and treatment stability. This case report

showed an 11-year-old boy with a severely labially impacted,
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dilacerated right upper central incisor that had missed the
optimal traction window. Following orthodontic traction, apical
bone fenestration occurred. However, after 4 years of follow-up,
the traction-treated dilacerated tooth remained healthy and stable.

Case presentation

An 11-year-old boy presented to our department with a chief
complaint of “unerupted right upper anterior tooth for over 4
years.” The patient was previously healthy with no significant
systemic medical history. The parents recalled a history of severe
caries in the primary upper anterior teeth and a past episode of
gingival abscess in the upper anterior region. There was no
history of drug allergies.

Intraoral examination (Figure 1) revealed: A mixed dentition
stage with lateral teeth. Teeth 16, 14, 12, 21, 22, 26, 36, 32-42
had erupted and replaced their predecessors. Tooth 11 was not
visible intraorally. Teeth 12 and 21 were tilted towards the
edentulous space, with insufficient space for tooth 11. Tooth 53
presented as a residual root. Teeth 63-65, 73-75, and 83-85
exhibited occlusal wear and arrested caries.

Pre-treatment cone-beam computed tomography (CBCT)
(Figure 2) revealed: Tooth 11 was dilacerated and severely
labially ~ impacted, with of
approximately 90 degrees.

Diagnosis: (1) dilacerated and impacted tooth 11, (2)
residual root of tooth 53, (3) arrested caries on teeth 63-65, 73—
75, and 83-85.

a crown-root angulation

FIGURE 1
Pre-treatment intraoral photographs. (A—E) Intraoral photographs showed tooth 11 was not visible intraorally.
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FIGURE 2
Pre-treatment CBCT. Tooth 11 was dilacerated and severely labially impacted, with a crown-root angulation of approximately 90 degrees (white
arrow).

Based on a comprehensive evaluation, the following treatment
plan was formulated: (1) oral hygiene instruction, (2) regular
outpatient follow-up to monitor the exfoliation and replacement
of carious primary teeth, (3) surgical exposure followed by
orthodontic traction to align tooth 11. (The parents were
specifically informed that due to the missed optimal treatment
window and the severe crown-root angulation, the procedure
carries significant risks, including tooth mobility, fenestration,
and root resorption. The long-term prognosis of the affected
tooth may be unfavorable.)

The patient’s parents were thoroughly informed of the
diagnosis and treatment plan, and treatment was initiated after
obtaining their informed consent.

A 2 x 4 fixed partial appliance was bonded. A push-coil spring
was used to create eruption space for tooth 11. Three months later,
surgical exposure was performed to uncover the palatal surface of
the tooth 11 crown, followed by bonding of a lingual button and
initiation of orthodontic traction with light occlusally-directed
forces to erupt tooth 11.

Six months into treatment (Figure 3), tooth 11 was effectively
erupted with the crown visible in the oral cavity. A lingual button
was re-bonded to the labial surface of the crown, and light
occlusally-directed traction was continued.

After 9 months of treatment (Figure 4), tooth 11 was
effectively aligned through traction. A prominent root contour
was visible in the gingiva at the apical region on the labial
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FIGURE 3
6-month intraoral photograph. Tooth 11 was effectively erupted
with the crown visible in the oral cavity.

aspect. A sectional archwire was placed on the upper anterior
teeth for retention.

After 15 months of treatment (Figure 5), the upper anterior
fixed appliance was removed. Tooth 11 was well-aligned, with a
prominent root contour visible in the gingiva at the apical
region on the labial aspect. No significant mobility was
showed no obvious

observed, and pulp vitality testing
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FIGURE 4

9-month intraoral photographs. (A-D) Intraoral photographs showed tooth 11 was effectively aligned through traction, and a prominent root
contour was visible in the gingiva at the apical region on the labial aspect (white arrow).

abnormalities. The remaining primary teeth had exfoliated
normally and were replaced by their permanent successors,
resulting in a generally well-aligned full dentition. The anterior
overjet was normal, with a slightly deep overbite.

A follow-up CBCT scan revealed (Figure 6) that tooth 11
maintained a angulation of
90 degrees, with radiographic evidence of fenestration in the

crown-root approximately
apical region.

Despite the occurrence of fenestration, tooth 11 maintained
satisfactory aesthetics, health, function, and stability. The patient
and parents expressed considerable satisfaction with the
treatment outcome, even after being informed of the tooth’s
potentially unfavorable long-term prognosis. During the
retention phase, nightly wear of the maxillary Hawley retainer
was prescribed for one year, with the subsequent retention plan
to be determined by follow-up evaluations.

At the 1-year retention follow-up (Figure 7), a prominent root
contour remained visible in the gingiva at the apical region on the
labial aspect of tooth 11. However, the tooth exhibited normal
pulp vitality,
pathological mobility, although slight labial relapse was noted.

crown color, positive and no significant
No premature occlusal contact was detected in the anterior
region. Subsequently, the retention protocol was adjusted to
wearing the maxillary Hawley retainer 2-3 nights per week.

At the 4-year retention follow-up (Figure 8), the patient

reported no discomfort and normal functional use of the tooth.
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However, tooth 11 exhibited slight labial inclination, and the
root contour on the labial apical aspect appeared more
prominent. The tooth maintained normal pulp vitality and
showed no significant pathological mobility. No premature
occlusal contact was detected in the anterior region. The patient
and parents expressed pleasant surprise at the long-term
maintenance of the treatment outcome. It was noteworthy that
although clinical examination revealed a slight labial relapse,
neither the patient nor his parents perceived it, reporting no
impact on aesthetics or masticatory function. Given the absence
of patient complaints and the lack of significant abnormal
findings on clinical examination, no additional imaging studies
were performed. The patient was instructed to discontinue
wearing the maxillary Hawley retainer. We will continue to
monitor the case through regular follow-up appointments.

Discussion

Impaction of the maxillary central incisors is the third most
common type of impaction, with an incidence rate of
approximately 0.03%-2.1% (15). Although impacted maxillary
central incisors are relatively rare, they pose significant
challenges for both patients and professionals. Due to the
unique position of these teeth, their absence not only has a
substantial impact on facial aesthetics but also affects function,
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FIGURE 5

Post-treatment intraoral photographs. (A—D) Intraoral photographs showed tooth 11 was well-aligned, with a prominent root contour visible in the

gingiva at the apical region on the labial aspect (white arrow).

FIGURE 6

Post-treatment CBCT. Tooth 11 maintained a crown-root
angulation of approximately 90 degrees, with radiographic
evidence of fenestration in the apical region (white arrow).
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phonetics, and psychological well-being (16). Impacted dilacerated
maxillary central incisors represent an even more challenging
scenario among cases of impacted maxillary central incisors.
Impacted dilacerated anterior maxillary teeth are usually caused
by acute mechanical trauma to the primary anterior teeth (17,
18) or developmental interfering factors, including apical
periodontitis of primary teeth, cleft lip and palate, ectopic tooth
germ development, soft tissue scarring, insufficient space or
interference from surrounding structures, odontomas, dental
follicles, ankylosed primary teeth, genetic factors, and certain
syndromes, among others (19). In this case, the patient had a
history of severe caries in the primary anterior teeth during
early childhood and experienced gingival abscesses in the upper
anterior teeth. These factors likely contributed to the
dilaceration and severe labial impaction of the maxillary central
incisor. This further underscores the importance of primary
teeth health for the proper eruption of permanent teeth,
highlighting the significant and ongoing task of preventing and
managing caries in primary teeth.

The diagnosis of impacted dilacerated maxillary incisors is
typically based on clinical and radiographic findings. Clinical
signs of impacted dilacerated teeth include retained primary
teeth, insufficient space in the area of the unerupted tooth, and
abnormal elevation of the palatal or labial mucosal soft tissues.
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FIGURE 7

tooth 11 (white arrow).

1-year follow-up intraoral photographs. (A—D) A prominent root contour remained visible in the gingiva at the apical region on the labial aspect of

FIGURE 8
4-year follow-up intraoral photographs. (A—C) Tooth 11 exhibited slight labial inclination, and the root contour on the labial apical aspect appeared
more prominent (white arrow).

Preoperative determination of the morphology and position of the
unerupted tooth is a critical factor in diagnosis and treatment
planning. Therefore, radiographic evaluation, especially CBCT, is
essential for confirming the presence of impaction, identifying the
location and orientation of the impacted tooth, and assessing its
relationship with adjacent structures (20). Additionally, CBCT
aids in assessing the thickness of the cortical and cancellous bone,
thereby assisting dentists in selecting the optimal treatment plan
and preventing complications (21).

The treatment of impacted dilacerated incisors requires a
multidisciplinary approach, involving two primary treatment

Frontiers in Dental Medicine

methods: extraction of the affected tooth followed by prosthetic
restoration, or successful management of the impacted incisors
through surgical exposure followed by orthodontic traction (22).
The success of surgical exposure and orthodontic traction in
treating impacted dilacerated incisors primarily depends on the
maturity of the tooth root, the position and angulation of the
impacted tooth, and the availability of sufficient space (23). The
most common complications associated with orthodontic
traction for impacted dilacerated incisors include fenestration,
ankylosis, attachment loss, external root resorption, pulp

necrosis, pulpal obliteration, crown discoloration, root exposure,
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and unaesthetic gingival margins (24). Therefore, the selection of a
treatment plan for impacted dilacerated incisors requires
careful consideration.

The formation of the root is primarily regulated by the
combined actions of Hertwig’s epithelial root sheath and the
dental follicle. When factors such as trauma or periapical
infection of the primary tooth cause the forming root to deviate
at an angle from the crown, the subsequent growth of the root
continues under the coordinated regulation of the epithelial root
sheath and dental follicle, progressing along a direction that
deviates from the normal long axis of the root, thereby resulting
in the formation of a curved root, known as dilaceration (25).
Early orthodontic traction of a dilacerated tooth can help move
its root away from the cortical bone and into the cancellous
bone, thereby gaining more space for growth. Under the
influence of orthodontic traction, the epithelial root sheath, once
separated from the cortical bone, can induce a secondary curve,
guiding the root to continue growing along the long axis of the
tooth (19). Therefore, early orthodontic traction for impacted
dilacerated teeth that have not yet developed root curvature can
reduce the incidence of dilacerated root formation. For teeth
that have already developed dilaceration, early orthodontic
traction can utilize the developmental potential of the epithelial
root sheath to induce a secondary curve, guiding continued root
development. This process helps increase root length and reduce
the crown-root angulation (26, 27). Therefore, in selecting the
treatment plan for this case with impacted dilacerated maxillary
incisor, surgical exposure combined with orthodontic traction
was ultimately chosen.

In orthodontic traction of impacted dilacerated incisors,
successful outcomes are often more likely in cases where the
tooth has a younger dental age, an open apex, a more
horizontally inclined and inverted crown, a lower tooth position,
and an obtuse crown-root angulation (28). In this case, the
patient had an older dental age, a severe inverted crown
angulation, a high tooth position, and a crown-root angulation
of approximately 90 °, all of which are unfavorable factors for
Although the affected
successfully repositioned through traction in the later stages,

orthodontic traction. tooth was
fenestration occurred in the apical region. Healthy alveolar bone
and periodontal support are crucial for tooth protection.
Fenestration may compromise the health and stability of the
tooth, leading to complications such as gingival recession (29).
To prevent fenestration resulting from orthodontic treatment,
careful treatment planning is essential to avoid displacing teeth
beyond the alveolar bone boundaries (30). Currently, techniques
such as periodontally accelerated osteogenic orthodontics
(PAOO) have demonstrated promising results in the treatment
of orthodontically induced fenestration (31). In this case, labial
gingival recession eventually occurred, accompanied by
noticeable apical bulging in the gingival area of the labial root
apex. However, after four years of follow-up, it was highly
encouraging that the affected tooth exhibited normal pulp
vitality and no abnormal mobility. This case might offer an
indication that even for dilacerated maxillary central incisors

with short roots, or those that develop fenestration after
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traction, the long-term outcomes of traction treatment could be
quite favorable. This might be attributed to the formation of a
well-integrated physical interlock between the curved root and
the alveolar bone, allowing the crown to withstand normal
occlusal forces (13, 14). In addition to physical interlock, a
stable functional occlusion is equally crucial for the long-term
stability of impacted dilacerated incisors following traction.

During the retention phase, a slight labial relapse of the
dilacerated central incisor was observed. However, no premature
occlusal contact was detected in the anterior region during the
clinical examination. Therefore, we considered that this slight
relapse might be associated with two factors. First, a slight labial
inclination may allow the root to be positioned more within the
cancellous bone, which could represent a more physiologically
stable state. Additionally, the Hawley retainer used during the
retention phase provided relatively poor control over anterior
crown torque, which may have contributed to the slight
labial relapse.

While numerous reports exist on the treatment of impacted
dilacerated incisors, there remains a lack of studies focusing on
long-term treatment stability, particularly in cases complicated
by fenestration. This gap underscores the unique contribution of
the present case report. Although this case provided some
clinical insights, it still had limitations. First, during the surgical
exposure, adopting a closed-eruption method rather than simple
gingivectomy might have helped preserve or enhance labial
gingival attachment (32). Additionally, after the completion of
traction, performing root resection could potentially position the
root in a more stable location within the cancellous bone (8). Of
course, continued follow-up was necessary for this case to
teeth
accompanied by fenestration. Finally, this remained only a single

determine the long-term stability of dilacerated

case report, and future clinical studies are needed for

further validation.

Conclusion

For impacted dilacerated maxillary central incisors, early

detection, diagnosis, and treatment are essential. Early
orthodontic traction can help relocate the root away from the
cortical bone and into the cancellous bone, providing space for
growth. Additionally, it fully leverages the inductive potential of
the epithelial root sheath to generate a secondary curvature,
guiding continued root development, thereby increasing root
length and reducing the crown-root angulation. This case report
suggested that even for dilacerated maxillary central incisors
with short roots, or those that develop fenestration after
traction, the long-term outcomes of traction treatment might
still be favorable. Additionally, orthodontic traction could
prevent alveolar bone resorption and adjacent tooth tipping that
typically follow tooth loss. Even if the tooth became mobile over
time due to inadequate occlusal load, the procedure could help
preserve sufficient alveolar bone volume for future implant
restoration in adulthood. Future clinical studies are still needed

for further validation.

frontiersin.org


https://doi.org/10.3389/fdmed.2026.1764953

Xu et al.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The requirement of ethical approval was waived by The Ethics
Committee of Deyang People’s Hospital for the studies involving
humans because As a single retrospective case report based
entirely on standard clinical care, this study does not constitute
formal “research” as defined by our institutional review board or
relevant national guidelines. The data presented were collected
solely for diagnostic and therapeutic purposes, and no
additional interventions or data collection beyond routine
clinical practice were undertaken.Patient privacy has been
strictly protected through complete anonymization of all
personal and clinical identifiers. Furthermore, written informed
consent was obtained from the patient for the use of their
clinical information and any accompanying images for
publication. The studies were conducted in accordance with the
Written

informed consent for participation in this study was provided by

local legislation and institutional requirements.

the participants’ legal guardians/next of kin. Written informed
consent was obtained from the individual(s), and minor(s)’ legal

guardian/next of kin, for the publication of any potentially
identifiable images or data included in this article.

Author contributions

SX: Formal analysis, Data curation, Writing - original draft.
XL: Writing - original draft, Validation. YZ: Supervision,
Writing - review & editing. WL: Project administration,
Writing - review & editing.

References

1. Miloglu O, Cakici F, Caglayan F, Yilmaz AB, Demirkaya F. The prevalence of
root dilacerations in a Turkish population. Med Oral Patol Oral Cir Bucal. (2010)
15(3):e441-4. doi: 10.4317/medoral.15.e441

2. Sahebi S, Razavian A, Maddahi N, Asheghi B, Zangooei Booshehri M. Evaluation
of root dilaceration in permanent anterior and canine teeth in the southern
subpopulation of Iran using cone-beam computed tomography. J Dent (Shiraz).
(2023) 24(3):320-7. doi: 10.30476/dentjods

3. Xu S, Li X, Zhang Y, Li W. Management of impacted premolar with root
dilaceration caused by radicular cyst in deciduous molar: a case report. Case Rep
Dent. (2025) 2025:8219795. doi: 10.1155/crid/8219795

4. Arriola-Guillén LE, Rodriguez-Cérdenas YA, Ruiz-Mora GA, Aliaga-Del Castillo
A, Dias-Da Silveira HL, Dutra V. Effectiveness and side effects of orthodontic traction
of impacted maxillary incisors in a labially inverted position: a systematic review. Int
Orthod. (2024) 22(4):100916. doi: 10.1016/j.0rtho.2024.100916

5. Wang Y, Chen X, Zhou D, Zheng L, Li X, Peng Y. Appropriate timing of
treatment contributes to better root development of impacted anterior teeth in
children. Am ] Orthod Dentofacial Orthop. (2024) 165(1):18-26. doi: 10.1016/j.
2j0d0.2023.06.022

6. El H, Stefanovic N, Palomo JM, Palomo L. Strategies for managing the risk of
mucogingival changes during impacted maxillary canine treatment. Turk J Orthod.
(2020) 33(2):123-32. doi: 10.5152/TurkJOrthod.2020.20038

Frontiers in Dental Medicine

10.3389/fdmed.2026.1764953

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This study was funded by the
Deyang Science (No.

20255CCX303).

and Technology Program Project

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

7. Silva AC, Capistrano A, Almeida-Pedrin RR, Cardoso MA, Conti AC, Capelozza
LF. Root length and alveolar bone level of impacted canines and adjacent teeth after
orthodontic traction: a long-term evaluation. J Appl Oral Sci. (2017) 25(1):75-81.
doi: 10.1590/1678-77572016-0133

8. Singh H, Kapoor P, Sharma P, Dudeja P, Maurya RK, Thakkar S.
Interdisciplinary management of an impacted dilacerated maxillary central incisor.
Dental Press ] Orthod. (2018) 23(3):37-46. doi: 10.1590/2177-6709.23.3.037-046.0ar

9. Garib DG, Yatabe MS, Ozawa TO, Silva Filho OG. Alveolar bone morphology
under the perspective of the computed tomography defining the biological limits
of tooth movement. Dental Press ] Orthod. (2010) 15(5):12. doi: 10.1590/S2176-
94512010000500023

10. Ritwiroon N, Suzuki B, Suzuki EY. Alveolar bone defects influence rate of tooth
movement. Angle Orthod. (2025) 95(5):522-9. doi: 10.2319/121224-1019.1

11. Yagci A, Veli I, Uysal T, Ucar FI, Ozer T, Enhos S. Dehiscence and
fenestration in skeletal Class I, II, and III malocclusions assessed with cone-beam
computed tomography. Angle Orthod. (2012) 82(1):67-74. doi: 10.2319/040811-
250.1

12. Enhos S, Uysal T, Yagci A, Veli I, Ucar FI, Ozer T. Dehiscence and
fenestration in patients with different vertical growth patterns assessed with cone-
beam computed tomography. Angle Orthod. (2012) 82(5):868-74. doi: 10.2319/
111211-702.1

frontiersin.org


https://doi.org/10.4317/medoral.15.e441
https://doi.org/10.30476/dentjods
https://doi.org/10.1155/crid/8219795
https://doi.org/10.1016/j.ortho.2024.100916
https://doi.org/10.1016/j.ajodo.2023.06.022
https://doi.org/10.1016/j.ajodo.2023.06.022
https://doi.org/10.5152/TurkJOrthod.2020.20038
https://doi.org/10.1590/1678-77572016-0133
https://doi.org/10.1590/2177-6709.23.3.037-046.oar
https://doi.org/10.1590/S2176-94512010000500023
https://doi.org/10.1590/S2176-94512010000500023
https://doi.org/10.2319/121224-1019.1
https://doi.org/10.2319/040811-250.1
https://doi.org/10.2319/040811-250.1
https://doi.org/10.2319/111211-702.1
https://doi.org/10.2319/111211-702.1
https://doi.org/10.3389/fdmed.2026.1764953

Xu et al.

13. Kuvvetli SS, Seymen F, Gencay K. Management of an unerupted dilacerated
maxillary central incisor: a case report. Dent Traumatol. (2007) 23(4):257-61.
doi: 10.1111/j.1600-9657.2005.00424.x

14. Lu P, Chew MT. Orthodontic-surgical management of an unusual dilacerated
maxillary incisor. J Orthod Sci. (2018) 7:24. doi: 10.4103/jos.JOS_80_18

15. Mockuté G, Klimaité G, Smailiené D. The morphology of impacted maxillary
central incisors: a systematic review. Medicina (Kaunas). (2022) 58(4):462. doi: 10.
3390/medicina58040462

16. Rodd HD, Barker C, Baker SR, Marshman Z, Robinson PG. Social judgements
made by children in relation to visible incisor trauma. Dent Traumatol. (2010)
26(1):2-8. doi: 10.1111/§.1600-9657.2009.00849.x

17. Crescini A, Doldo T. Dilaceration and angulation in upper incisors consequent
to dental injuries in the primary dentition:orthodontic management. Prog Orthod.
(2002) 3(1):29-41. doi: 10.1034/§.1600-9975.2002.00017.x

18. Nagpal DI, Gurharikar AS. Traumatic dilaceration of permanent central incisor.
Pan Afr Med ]. (2022) 41:296. doi: 10.11604/pam;j.2022.41.296.33533

19. Topouzelis N, Tsaousoglou P, Pisoka V, Zouloumis L. Dilaceration of maxillary
central incisor: a literature review. Dent Traumatol. (2010) 26(5):427-33. doi: 10.
1111/j.1600-9657.2010.00915.x

20. Wang JM, Guo LF, Ma LQ, Zhang J. Labial inverse dilaceration of bilateral
maxillary central incisors: a case report. World J Clin Cases. (2024) 12(1):180-7.
doi: 10.12998/wjcc.v12.i1.180

21. Nallanchakrava S, Mettu S, Reddy NG, Jangam K. Multidisciplinary approach
for the management of dilacerated permanent maxillary incisor: a case report. Int
J Clin Pediatr Dent. (2020) 13(6):725-8. doi: 10.5005/jp-journals-10005-1847

22. Pinho T, Neves M, Alves C. Impacted maxillary central incisor: surgical
exposure and orthodontic treatment. Am ] Orthod Dentofacial Orthop. (2011)
140(2):256-65. doi: 10.1016/j.aj0d0.2009.11.018

23. Uematsu S, Uematsu T, Furusawa K, Deguchi T, Kurihara S. Orthodontic
treatment of an impacted dilacerated maxillary central incisor combined with
surgical exposure and apicoectomy. Angle Orthod. (2004) 74(1):132-6. doi: 10.
1043/0003-3219(2004)074<0132:0TOAID>2.0.CO;2

Frontiers in Dental Medicine

09

10.3389/fdmed.2026.1764953

24. Bhikoo C, Xu J, Sun H, Jin C, Jiang H, Hu R. Factors
affecting treatment duration of labial inversely impacted maxillary central incisors.
Am ] Orthod Dentofacial Orthop. (2018) 153(5):708-15. doi: 10.1016/j.ajodo.2017.
09.017

25. Maruya Y, Hino R, Tadano M, Hoshikawa S, Otake S, Chiba Y, et al.
Orthodontic management of severe inversely impacted maxillary central
incisors: a case series. Front Oral Health. (2024) 5:1474190. doi: 10.3389/froh.2024.
1474190

26. Sen Yavuz B, Yilmaz A, Haznedaroglu E, Sezer B, Okutan AE, Sezgin BI, et al.
Retrospective evaluation of traction time for impacted dilacerated maxillary central
incisors in mixed dentition. J Stomatol Oral Maxillofac Surg. (2023) 124(6):101485.
doi: 10.1016/j.jormas.2023.101485

27. Sun H, Hu R, Ren M, Lin Y, Wang X, Sun C, et al. The treatment timing of
labial inversely impacted maxillary central incisors: a prospective study. Angle
Orthod. (2016) 86(5):768-74. doi: 10.2319/083015-584.1

28. Pavlidis D, Daratsianos N, Jiger A. Treatment of an impacted dilacerated
maxillary central incisor. Am ] Orthod Dentofacial Orthop. (2011) 139(3):378-87.
doi: 10.1016/j.ajod0.2009.10.040

29. Ma HM, Lyu HM, Xu L, Hou JX, Wang XX, Li WR, et al. Effect of augmented
corticotomy-assisted presurgical orthodontic treatment on alveolar bone fenestration
and dehiscence in skeletal class III patients. ] Dent Sci. (2023) 18(3):997-1007. doi: 10.
1016/j.jds.2022.12.005

30. Song Z, Liu Q, Luo H, Fan X, Zhang M, Liu B, et al. Factors influencing
fenestration and dehiscence in the anterior teeth after clear aligner treatment: a
multicenter retrospective study. Prog Orthod. (2025) 26(1):38. doi: 10.1186/s40510-
025-00585-z

31. Chen Z, Zhou H, Zhang K, Wang X, Zhong L, Hou Y, et al. The clinical efficacy
of periodontally accelerated osteogenic orthodontics in patients with bone
fenestration and dehiscence: a retrospective study. Head Face Med. (2022) 18(1):40.
doi: 10.1186/s13005-022-00344-z

32. Balasuppramaniem MT, Anitha A, Manovijay B, Ravi S. Various surgical
methods of impacted maxillary canine exposure: a case series. J Indian Soc
Periodontol. (2023) 27(2):212-5. doi: 10.4103/jisp.jisp_42_22

frontiersin.org


https://doi.org/10.1111/j.1600-9657.2005.00424.x
https://doi.org/10.4103/jos.JOS_80_18
https://doi.org/10.3390/medicina58040462
https://doi.org/10.3390/medicina58040462
https://doi.org/10.1111/j.1600-9657.2009.00849.x
https://doi.org/10.1034/j.1600-9975.2002.00017.x
https://doi.org/10.11604/pamj.2022.41.296.33533
https://doi.org/10.1111/j.1600-9657.2010.00915.x
https://doi.org/10.1111/j.1600-9657.2010.00915.x
https://doi.org/10.12998/wjcc.v12.i1.180
https://doi.org/10.5005/jp-journals-10005-1847
https://doi.org/10.1016/j.ajodo.2009.11.018
https://doi.org/10.1043/0003-3219(2004)074%3C0132:OTOAID%3E2.0.CO;2
https://doi.org/10.1043/0003-3219(2004)074%3C0132:OTOAID%3E2.0.CO;2
https://doi.org/10.1016/j.ajodo.2017.09.017
https://doi.org/10.1016/j.ajodo.2017.09.017
https://doi.org/10.3389/froh.2024.1474190
https://doi.org/10.3389/froh.2024.1474190
https://doi.org/10.1016/j.jormas.2023.101485
https://doi.org/10.2319/083015-584.1
https://doi.org/10.1016/j.ajodo.2009.10.040
https://doi.org/10.1016/j.jds.2022.12.005
https://doi.org/10.1016/j.jds.2022.12.005
https://doi.org/10.1186/s40510-025-00585-z
https://doi.org/10.1186/s40510-025-00585-z
https://doi.org/10.1186/s13005-022-00344-z
https://doi.org/10.4103/jisp.jisp_42_22
https://doi.org/10.3389/fdmed.2026.1764953

	Fenestration after orthodontic traction of an impacted dilacerated maxillary central incisor: a case report and 4-year follow-up
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


