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ABSTRACT

Large periapical lesions in the anterior mandible present significant
diagnostic and therapeutic challenges due to their proximity to vital
structures and the potential for extensive alveolar bone loss. This case
report describes the management of a 58-year-old African American
female with a large radicular cyst associated with tooth #26. Utilizing Cone
Beam Computed Tomography and histopathological biopsy, a definitive
diagnosis was established while ruling out more aggressive neoplastic
entities. The treatment involved the extraction of the non-vital tooth #26
and tooth #30, while successfully preserving the vitality of the adjacent
tooth #27 through periodontal regenerative therapy and Guided Bone
Regeneration. A 6-month follow-up revealed significant bone fill and
stabilization of the anterior segment. This case underscores the "team
approach between referring and treating clinicians in prioritizing biological
preservation over aggressive extraction and dental implant placement.
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1. Introduction

The management of large radiolucent lesions in the
jaw requires a meticulous diagnostic protocol to
differentiate between inflammatory, developmental,
and neoplastic entities.? Radicular cysts are the most
common inflammatory odontogenic cysts, typically
arising from the epithelial rests of Malassez as a
result of pulp necrosis.? In the anterior mandible—
a region critical for both esthetics and function—
large lesions pose a specific risk to the biological and
mechanical stability of the alveolar ridge.

Traditional two-dimensional periapical radiography
often fails to capture the true volumetric extent of
such defects, particularly regarding the involvement
of the lingual cortical plate or the proximity to the
mental foramen.® Furthermore, clinicians must
navigate a complex differential diagnosis in middle-
aged African American females, where periapical
cemento-osseous dysplasia frequently mimics the
appearance of inflammatory periapical pathology.*
While dental implants are often presented as the
primary solution for tooth loss, the rising incidence
of implant-related complications has sparked a
renewed interest in tooth preservation and the
"interdisciplinary approach" to disease arrest.>

2. Case Presentation

2.1 CLINICAL AND RADIOGRAPHIC EVALUATION
A 58-year-old African American female was referred
for the evaluation of localized pain and swelling
associated with the mandibular anterior segment.
Clinical examination revealed a slight buccal expansion
and localized distress at tooth #26. Initial two-
dimensional radiographic examination disclosed a
large, well-circumscribed radiolucency extending
from the alveolar ridge to the apices of teeth #26
and #27.

Vitality testing was performed:

o Tooth #27: Responded positively to cold and
electric pulp testing (vital).

o Tooth #26: Responded negatively (non-vital).

2.2 ADVANCED DIAGNOSTICS: CONE BEAM
COMPUTED TOMOGRAPHY AND BIOPSY

An in-office Cone Beam Computed Tomography
(CBCT) scan was performed to assess the three-
dimensional dimensions of the defect. The scan
disclosed a periapical low-density area originating
from #26 and extending from the apex to the level
of the alveolar crest. It further involved the apical
foramen of the adjacent vital tooth #27. Based on the
CBCT findings, the prognosis for #26 was determined
to be poor. Additionally, an incidental endodontic
failure was identified on tooth #30, requiring
extraction. Given the lesion’s size and the patient’s
demographic, a biopsy was deemed mandatory to
rule out tumor formation or malignancy.’

2.3 SURGICAL EXECUTION AND
RECONSTRUCTION

The patient accepted a plan prioritizing the
preservation of tooth #27. Following flap elevation,
the entire lesion was enucleated and submitted for
histopathological analysis. To manage the extensive
bony defect and prevent soft tissue collapse,
Guided Bone Regeneration (GBR) and Periodontal
Regenerative Therapy (PRT) were performed. The
defect was filled with a bone allograft scaffold and
covered with a barrier membrane to facilitate
osteoconduction prior to tension-free primary
closure.®®

3. Discussion

3.1 DIAGNOSTIC COMPLEXITY AND THE UTILITY
OF THREE-DIMENTIONAL IMAGING

The use of CBCT in this case provided a definitive
advantage over conventional imaging. As noted by
Elhakim et al., preserving the vitality of adjacent teeth
during the management of large cysts is dependent
on understanding the precise spatial relationship
between the lesion and the neighboring roots. CBCT
allows the surgeon to visualize the "'safety zone"
around vital teeth, ensuring the blood supply to tooth
#27 was not compromised during enucleation.®
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The differential diagnosis was a critical component
of this case. In African American females, Periapical
Cemento-Osseous Dysplasia (PCOD) must be ruled
out; in PCOD, the teeth remain vital and surgical
intervention is contraindicated. The non-vital response
of #26 and the subsequent biopsy confirmed the
diagnosis of a Radicular Cyst (K04.8), characterized
by a stratified squamous epithelial lining and chronic
inflammatory infiltrate. Distinguishing this from a
Lateral Periodontal Cyst (LPC) or Odontogenic
Keratocyst (OKC) is vital, as the latter carries a higher
recurrence rate and requires different surgical
management.*!

3.2 REGENERATIVE BIOLOGY: GUIDED BONE
REGENERATION VS. IMPLANT REPLACEMENT
The clinical success of this case, evidenced by
complete bone fill at the 6-month follow-up, validates
the use of GBR in large cystic cavities. Ramalingam
et al. have demonstrated that bioactive scaffolds can
successfully fill large mandibular voids, facilitating
the body's natural healing capacity.*?

Choosing to regenerate the bone and save tooth
#27—rather than performing multiple extractions
for implants—aligns with the evidence-based findings
of Chaush, G ®*and Kim K* regarding the superior
long-term success of tooth preservation. Afrashtehfa
K®* further support this by highlighting the cost-
effectiveness of preservation over the rising costs
of managing implant complications.

4. Conclusion

This case demonstrates that the ""team approach™
between the referring doctor and the specialist
creates a pathway for comfortable, predictable
outcomes. By utilizing CBCT and biopsy, clinicians
can provide personalized care that arrests disease
without the premature loss of healthy adjacent teeth.
The patient remains happy and healthy, with the
natural dentition preserved and the bone architecture
fully restored.

Figure 1. Preoperative clinical photo showing soft tissue lesions in the
mucosa associated with tooth # 26 and 27.

Figure 2. Preoperative intraoral periapical radiograph taken to show bony
contour from teeth # 23 to tooth # 31. A large low dense bone noted around
# 26 that extended from alveolar ridge to apex of the teeth # 26 and 27. In
addition, radiograph showed an endodontic lesion at the apex of # 30.
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Figure 3. 3-D imaging of the lower right region disclosing magnitude of bony defect in bucco
lingual and occluso-gingival dimension in the area of #26, which could not be disclosed by 2-D
imaging. In addition, failing endodontic treatment of tooth # 30 is self-explanatory.

Figure 4. Surgical photos following removal of tooth # 26, showing enucleation of a large cyst
measuring approximately 18 mm in length and 8 mm in width. Reconstruction of the bony defect
performed by the guided bone regeneration along with bioabsorbable membrane, which improved
prognosis of the neighboring teeth # 25 and 27 in addition to fill in the bony defect of the # 26.

Figure 5. Showing flap closure using the 4.0 PTFE sutures and delivery of a temporary partial denture
replacing missing #26 and 30.
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Figure 6. Histopathology confirmed a Radicular Cyst (K04.8), ruling out malignancy.

Pathologist reported "H&E-stained soft tissue section consists of loose fibrovascular
connective tissue containing a mixed but predominantly chronic inflammatory infiltrate
associated with nests and anastomosing cords of mildly hyperplastic stratified squamous
epithelium”.

A

Figure 7. Post treatment radiography, 6 month later showed significant improvement of
osseous defect.
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