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ABSTRACT

Introduction: Many lesions of endodontic origin require surgical management,
often due to the possible diagnosis of odontogenic cysts and tumors in the jaw
bones. A root cyst is a benign inflammatory lesion, typically presenting as either
a painful or painless, slow-growing, expansile mass that appears well-
demarcated with an osteosclerotic shell on radiographic imaging. After
treatment, large osseous defects often remain, and the use of a graft to fill the
void can accelerate healing and prevent complications from failure to fill by the
host tissue.

Case Presentation: A 65-year-old female patient with multiple chronic cardiac
conditions underwent endodontic microsurgery and bone grafting to treat a root
cyst in the anterior right maxilla. The cyst, which caused damage to both cortical
plates, was treated in a single step. A retrograde fill of the apex was
performed, followed by grafting with biphasic calcium sulfate (Bond Apatite®)
to regenerate the osseous defect.

Clinical Discussion: Histologically, the root cyst consisted of multilayered
epithelium and connective tissue containing areas rich in inflammatory cells with
some fibrotic fragments. Surgical removal of the cyst, followed by curettage of
the surrounding bone and defect grafting, provided predictable healing and
satisfactory clinical results. The use of biphasic calcium sulfate allowed for
tenting of the surgical area without the need for a membrane, simplifying the
procedure and reducing the risk of soft tissue ingrowth during healing. The
material gradually converted to host bone over a period of 3 to 6 months.
Conclusion: This case, along with supporting literature, suggests that biphasic
calcium sulfate is an effective graft material for repairing osseous defects
following the removal of cysts and tumors in the jaw. Its use eliminates the need
for resorbable membranes, simplifying procedures and reducing costs without
compromising clinical outcomes.
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Treatment of a Root Cyst of the Maxilla with Endodontic Microsurgery and Grafting Using Biphasic Calcium Sulfate Hardening
Cement

Introduction

A significant percentage of patients in oral surgery
departments require treatment for odontogenic cysts and
benign jaw tumors. These lesions, which are often of
various  etiologies, frequently require  surgical
intervention. Among these, the root cyst—a chronic
inflammatory condition—accounts for over 60% of
odontogenic cysts and over 50% of bone cysts.

Benign tumors, while less common, may mimic cysts in their
early stages on radiographic imaging. Of reported
lesions, 54.6% were radicular cysts, 20.6% were
dentigerous cysts, and 11.7% were keratocystic
odontogenic tumors. Studies indicate that 92.9% of cystic
lesions are odontogenic, emphasizing their endodontic
origin.

Surgical management of these cysts can range from
conservative to radical approaches. One-step
procedures, such as endodontic microsurgery, have
become an effective option, thanks to advances in
microtools, optical instruments, and modern materials.
Ultrasonic devices and new filling materials allow precise
preparation and backfiling of resected canals.
Additionally, a variety of bone substitutes can be used to
augment bone cavities.

Bond Apatite® is a notable biomaterial used in bone
surgery. It consists of fine-grained biphasic calcium
sulfate and synthetic hydroxyapatite. Packaged in a
sterile syringe, it can be activated with saline to form a
hardening cement without releasing thermal energy. This
material does not require barrier membranes, simplifying
procedures and minimizing risks associated with wound
exposure.

Fig.1. First clinical symphtom was an vestibular
abscess

Fig.2. Four days post abscess incision

This case report presents the one-step treatment of a root
cyst in the anterior right maxilla using Bond Apatite® for
bone regeneration.

Case Report

A 65-year-old female patient with multiple medical
conditions, including diabetes, a history of heart infarction
(treated with PCI), hypertension, atrial fibrillation, and
chronic anticoagulant therapy (dihydroxycoumarin and
antiplatelet drugs), presented with a root cyst. The lesion
appeared four years after successful endodontic and
prosthetic treatment. The first clinical symptom was an
abscess.

Radiographic examination revealed necrosis around the
apex of tooth 12, with CBCT scans showing damage to
both the buccal and palatal cortical plates. A decision
was made for one-step treatment, and anticoagulant
therapy was not interrupted.

Under local anesthesia (4% articaine with adrenaline), a
trapezoidal incision was made, and extensive damage to
the external lamina was observed. The cyst was carefully
removed and sent for histopathology, which confirmed an
inflammatory root cyst. A 3 mm apicoectomy was
performed on tooth 12, and the root canal was filled with
MTA. The bone defect was filled with 2 cc of Bond
Apatite®, and the flap was closed without a membrane.

The patient experienced moderate discomfort in the first
two days post-surgery. Sutures were removed after
seven days, and follow-up radiographs showed
satisfactory healing. After six months, CBCT scans
revealed significant bone remodeling and regeneration
of both cortical plates. No symptoms were reported
during a two-year follow-up.
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Fig.3. No possibilities to endodontic treatment at all
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Fig.4. CBCT horizontal. Vissible damage of buccal and

palatal plate

&

Fig.5. CBCT lateral scan

visible

Fig.7. After flap opening the structure of the cys'r?s

Fig.6. 3D scan confirmed that Cyst in the right maxilla totally
damaged of both laminas

R Py Y

Fi;;S. After cyst removal and apicoectomy of tooth 12
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Fig.10. Bond Apatite inisde the

Ir;one defect(2cc)
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Fig.11. Suturation 6-0 nyloﬁ, reverse cu'rng needle,
lenght 12 mm

Fig.12. Histology examination
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Fig.13. Mucosa 7 days pos’r-op

Fig.14. Control x-ray 7 days post-op
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Fig.15. Mucosa 3 months pbés'r-op -

Fig.16. Cbct after 6 months post-op showed excellent
regeneration of both cortical plates in range almost 8. 0 mm!

Fig.17. Control x-ray 2 years post-op

Histological Examination may require surgical removal. Complete excision of the
lesion, combined with grafting, can enhance healing and

maintain ridge contours. While grafting may not always
be necessary, it can prevent the collapse of buccal ridges
and accelerate osseous regeneration.

The biopsy, fixed in 10% formalin, was processed using
standard histological techniques. Hematoxylin and eosin
staining revealed multilayered epithelium and connective
tissue with areas rich in inflammatory cells. This
histological  appearance  correlated  with  the

radiographic findings of an inflammatory root cyst. Various graft materials, including biphasic calcium

sulfate, have demonstrated effective conversion to host
bone over time. Histological studies have shown that most
hydroxyapatite particles are encased in new bone within
six months.

Discussion
Apical lesions often arise from pulpal issues, and while
many resolve after endodontic treatment, larger cysts
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Conclusions

This case supports the use of biphasic calcium sulfate
(Bond Apatite®) as an effective graft material for
treating osseous defects. lts simplicity, cost-effectiveness,
and lack of need for resorbable membranes make it a
viable option for both practitioners and patients. At six-
month follow-up, the material showed high clinical
effectiveness and comparable outcomes to other graft
materials.
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