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Abstract

BACKGROUND

Radicular cyst is a lesion of odontogenic origin that arises from epithelial remains due
to periapical periodontitis caused by inflammatory reactions generated at the apex of
affected teeth with infected or necrotic pulps. The therapeutic management of radicular
cysts is controversial. There is only one case report of enucleation of a radicular cyst
managed with microsurgery and apicoectomy, but without the use of the guided tissue
regeneration (GTR) technique in the same surgical procedure. The present clinical case
describes the management of a radicular cyst with microsurgical approach,
performance of an apicoectomy of the tooth associated with the entity, application of
GTR technique, use of a resorbable membrane of type I bovine collagen, and bovine

xenograft.

CASE SUMMARY

A 68-year-old patient presented with a radicular cyst from an upper lateral incisor. The
microsurgical management used was aimed at enucleating the chemical membrane,
performing apicoectomy of the tooth along with careful and precise retrograde filling,
and implementing GTR technique using a resorbable collagen membrane and bovine
xenograft. The diagnosis of radicular cyst was confirmed using histopathological
analysis. The patient underwent follow-up evaluations at 10 and 30 days
postoperatively. At 4 months postoperative evaluation, She remained asymptomatic,

and radiographs showed significant periapical healing with adequate bone formation.

CONCLUSION
These results suggest that microsurgical management using the GTR technique with

collagen membrane and xenograft, contributes to bone regeneration.
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Core Tip: The radicular cyst is a lesion of odontogenic origin whose therapeutic
management is controversial. However, the present clinical case describes the
management of a radicular cyst using a microsurgical approach, and the performance of
an apicoectomy of the tooth associated with the entity, followed by the guided tissue
regeneration technique, implementation of a resorbable type I bovine collagen
membrane, and bovine xenograft. The diagnosis was based on clinical findings that
were confirmed with histopathology analysis. This case underlines the iaportance of
clinical, periapical radiographic, and cone-beam computed tomography evaluation as
guides for an accurate diagnosis in order to enhance the development of an appropriate

treatment plan for a radicular cyst.

INTRODUCTION

Radicular cysts, also known as apical periodontal cysts, are the most common
inflammatory odontogenic cysts of the jawl!l. They are chronic lesions arising from pre-
existing periapical granulomas triggered by inflammatory reactions generated in the
apex of the affected teeth due to infected or necrotic pulps, although they may also be
located on the lateral surfaces of roots associated with accessory canalsi2l. Generally,
radicular cysts have a predilection for the male gender, and they occur between the
third and sixth decades of lifel!l. A radicular cyst is clinically characterized by a slight
increase in volume that is soft and fluctuating during palpation ['l. The lesion may
present as a hard and irregular bony swellingl®l. It is usually asymptomatic, and
sometimes presents mild pain and pain on percussionll. Extra-orally, an oval, diffuse,

painless swelling is observed in the affected area. Radicular cysts are often slow-




growing, and may cause sensitivity, mobility, root resorption and displacement of the
affected teeth. When the cystic entity is infected, it can also cause pain and
inflammation!1l.

The treatment of radicular cyst is aimed at eradicating the lesion and enhancing the
healing of the periapical tissue so as to improve the outcome. The modality chosen is
usually the one that grants the lowest possible risk of recurrence and minimum
morbidity. Some of the factors that determine the treatment modality for radicular cysts
are the origin and extension of the lesion, its relationship with important anatomical
structures, clinical characteristics, and patient collaboration, amongst othersl56l. When
the lesions are small, the first line of treatment is endodontic therapy which is a
conservative method. In contrast, marsupialization and enucleation have been used as
surgical treatment methods of choice when the cysts are large and/or there are
invariable changes in the peri-radicular tissue that cannot be treated with non-surgical
endodontic procedurel#5l. Moreover, different conventional or microsurgical
endodontic and periodontal surgical techniques such as apicectomy and guided tissue
regeneration (GTR) have been described for complementing the enucleation treatment.
However, despite the different modalities and techniques, the management of radicular
cysts is controversial. The present clinical case describes the management of a radicular
cyst using a microsurgical approach, and the performance of an apicectomy of the tooth
associated with the entity, followed by GTR technique, implementation of a resorbable

membrane of type I bovine collagen, and bovine xenograft.

CASE PRESENTATION

Chief complaints
A 68-year-old female patient without systemic engagement, was referred by a general
dentist to a private practice with finding of a radiolucent zone in the periapical area of

the dental organ (OD) 22 and displacement of the adjacent roots.

History of present illness




The patient mentioned having received endodontic treatment in the previous 6 years,

without clinical or radiographic follow-up.

istory of past illness
The patient did not mention presence of any systemic disease, and she was not

undergoing any medical treatment.

Personal and family history
Mother was diagnosed with high blood pressure in 2017.

Physical examination
During the clinical examination, a bulge was identified in the vestibular area
corresponding to OD 22, with a soft, painless consistency (Figure 1). This OD did not

present grade of mobility, supra- and sub-gingival calculus or probing depth.

boratory examinations

Hemoglobin, neutrophil and platelet levels were within normal limits.

Iimaging examinations

Periapical radiograph revealed a well-defined, completely asymptomatic and
circumferential radiolucent area (Figure 2). Evaluation using computed tomography
revealed the absence of vestibular cortex, with the dimensions of the loss being 6 mm
wide x 16 m high and 5.5 mm deep (Figure 3). In the 3D reconstruction, the magnitude
and extension of the lesion could be observed. This evaluation was performed with the

OnDemand CT Viewer (Figure 4).

MULTIDISCIPLINARY EXPERT CONSULTATION

After the evaluation, analysis and interdisciplinary discussion were carried out with

specialists in endodontics, periodontics and oral pathology, with respect to the possible




treatment options. However, based on the patient's clinical history and her detachment
from treatment, as evidenced by not attending any dental consultation for 6 years,
including the recommended radiographic follow-up after root canal treatment, a micro-
surgical approach was decided upon. This approach would enucleate the radicular cyst
and carry out GTR to improve the treatment prognosis with the least possible trauma to
the soft tissues. The treatment of choice and the associated risks were thoroughly
explained to the patient, and she gave signed informed consent. Surgical enucleation

was the chosen treatment, as well as apicoectomy of the piece involved, followed finally

with GTR.

FINAL DIAGNOSIS

The results from histological analysis revealed a cavity lined by non-keratinized
odontogenic epithelium with intracapsular projections and acanthosis. Moreover,
intense mixed inflammatory infiltrates and foamy macrophages were present in the
fibrous capsule, in addition to erythrocyte extravasation. These features were consistent

with diagnosis of radicular cyst (Figure 5).

TREATMENT

The patient was scheduled for the surgery, during which specialists in the three
previously mentioned specialties were involved. The procedure was performed under
the magnification of a Zeiss Extaro 300 clinical microscope. The area was anesthetized
with articaine: epinephrine bi-tartrate (1:100,000). Following anesthesia, a time lag of 20
minutes was allowed for adequate vasoconstriction. Then, initial intra-surgical incisions
and a vertical incision were made in order to have a clear view of the lesion. A full-
thickness flap was raised to expose the lesion which was carefully dissected completely
using curettes. The lesion was placed in a container with 40% formalin (universal
percentage for fixing histopathological samples). Following enucleation, the cavity was
examined, washed and enlarged by means of a high-speed electric piece in order to

have better control of the instruments during the apicoectomy. Using methylene blue,




the root was inspected for possible fractures. The root apex was cut with an endo
zekrya bur in a 45° turbine at 3 mm coronal to the apex, and the apex was again
inspected with the help of magnification and micromirrors to locate any microfractures
in the root canal. Retro-instrumentation was performed with diamond ultrasound tips.
The cavity was dried and inspected for the presence of internal debris. Then, Biodentine
(Septodont) retro-preparation was placed in the canal (Figure 6). The excess was
removed with the help of a carrier and burnisher, and using indirect vision, effective
sealing of the canal was confirmed. Once the apicoectomy was completed, it was
washed with cold saline, and a xenograft (BioOss by Geistlish) previously hydrated
with physiological saline was used to fill the cavity. Then, a Bio-Gide® collagen
membrane (Geistlisch) was placed and adapted over the bone window (Figure 7). The
flap was repositioned, making sure that the closure was first intention and tension-free
(Figure 8A). The suture chosen was 6-0 polypropylene due to ease of handling and
excellent biocompatibility. Conventional post-operative care was used. The antibiotic
used was Amoxicillin (750 mg; 1 tablet every 12 h), while the analgesics were sodium
naproxen 275 mg: paracetamol 300 mg (2 tablets every 8 h). Additionally, 0.20%
chlorhexidine gel was applied in the area for 2 wk. Ice application in the area was done

for the first 72 h.

OUTCOME AND FOLLOW-UP

At the 4-month follow-up, gingival clinical examination revealed that the affected area
which was subjected to GTR recovered its normal volume and color (Figure 8 B and C).
The periapical radiograph demonstrated total bone filling in the area adjacent to the
dental piece up to the apicoectomy level of the tooth root. Two-dimensional (2D)
radiographic healing was judged incomplete by two independent reviewers and
calibrated according to the Molven criteria. Tomographic evaluation showed complete

healing in the area, with beginnings of vestibular cortical formation (Figure 9 and 10).

DISCUSSION




The radicular cyst represents 55% of odontogenic cysts, and 52-68% of all cysts of the
jaws [7I. This chronic entity is the result of multiple inflammatory reactions initially
guided by various proinflammatory interleukins and growth factors which cause
proliferation of epithelial cells derived from epithelial rests of Malassezz in
granulomatous tissue, followed cyst formation and growth 2. However, since events
associated with the molecular biology of the radicular cyst are still unclear, there is need
for more research in this area [2. The therapeutic management of radicular cysts is
controversial. To our knowledge, in the literature, there is only one case report of
enucleation of a radicular cyst managed with microsurgery and apicoectomy, but
without the use of the GTR technique in the same surgical procedure. The present
clinical case describes the management of a radicular cyst with microsurgical approach,
performance of an apicoectomy of the tooth associated with the entity, application of
GTR technique, use of a resorbable membrane of type I bovine collagen, and bovine

xenograft.

E recent years, the incorporation of magnification into dental practice has resulted in
improved visual acuity, ergonomic benefits, decreased patient morbidity, rapid healing,
and increased patient acceptance [+°. Endodontic microsurgery becomes the
recommended procedure when initial root canal therapy or subsequent retreatments
fail to prevent or heal apical periodontitis, and the lesion near the tooth's apex remains
unrepairedl, In the meta-analysis of Setzer et al, [V, the probability of success of
conventional endodontic surgery vs microsurgery, and the probability of success for the
2 techniques were compared. The authors concluded that the success rates
of conventional surgeries and microsurgeries were 59 and 94%, respectively [l In a
review article, it was reported that endodontic microsurgery had an overall success rate
of 91.5% at 5 years, and 93.3% at 10 years. These data indicate that the microsurgical
approach has resulted in a significant increase in the success rate of endodontic
surgeries, since this technique is minimally invasive, and it allows for greater precision.

In the present case, the apicoectomy with retrodental filling through a microsurgical




approach using biodentine was carried out with the aim of removing the periapical
lesion and generating an environment conducive to healing in both hard and soft
tissues. The use of biodentine for retrograde obturation after apicoectomy has been
described by other authors (12131, Biodentine is a biologically active cement based on
calcium silicate. It has a variety of dental applications due to its physicochemical
characteristics, biocompatibility and ease of handling which account for its current wide
use, particularly in the endodontic area [1415]. For several years, Mineral Trioxide
Aggregate (MTA) was considered the first treatment option in many surgical and non-
surgical dental procedures such as root perforations, direct pulp capping, apexification
processes, periapical lesions, retrograde obturation, and filling/temporary padding.
This ceramic material possesses biocompatibility and sealing capacity, and it is not
adversely affected by contact with blood and peri-radicular fluids. However, it has the
disadvantage of long setting time, high cost and difficulty in handling M. To
compensate for the deficiencies of MTA, biodentine gained prominence due to its
excellent sealing capacity. It does not shrink or reabsorb, and it hardens quickly and is
easy to handle. Biodentine has several advantages over MTA, such as greater
antibacterial and antifungal activity, greater adhesion strength, and greater
biocompatibility ['>1415], Due to these benefits, biodentine is an excellent option for use

as a retro-filling material.

Reports have shown that GTR has been implemented as an adjunct to radicular cyst
enucleation and apicoectomy for enhancement of periapical tissue healing, prevention
of soft tissue collapse, and improvement of treatme&t outcomes [11:16.17], Full recovery of
the area around the apex of a tooth includes the regeneration of alveolar bone,
periodontal ligament cells and cementum. However, within the bone defect, the
surrounding connective tissues may grow, thereby preventing bone healing. GTR is a
technique that uses a bone substitute material along with a membrane that serves both
as a biological and physical shield to prevent cells that do not contribute to bone

growth, such as epithelial cells, from invading the area. Moreover, GTR allows the




migration of bone-forming cells from slow migration to bad sites, thereby ensuring
selective cell re-population and guiding the proliferation of various tissues during the
healing process ['7.18]. Numerous studies have described this technique, with respect to
the application of a wide range of materials and treatment protocols, all of which
achieved clinical effectiveness. Zubizarreta et al have described a meta-analysis of
clinical evidence on the efficacy of the GTR technique in bone defects after endodontic
surgical treatment [16l. These authors highlighted the importance of membr and
demonstrated that employing a membrane by itself, without the addition of a bone
graft, was 1.02 times more effective compared to endodontic surgery without the aid of
GTR techniques. It was also found to surpass the efficacy of methods involving platelet-
rich plasma. Nonetheless, the synergy of both membrane and bone grafting proved to
be substantially more advantageous, achieving a success rate ﬂﬁt was 3.6 times higher
than using the membrane in isolation. On the other hand, the success rate of the
combination of membrane and bone graft was 3.7 times higher than that of endodontic
surgery alone (control). It was concluded in the meta-analysis taat GIR techniques in
which bone grafts and membranes were used as complements to surgical endodontic
treatment, promoted complete healing of the periapical bone with enhanced success
rate, and improved the prognosis of endodontic surgery. The determinants of the
success of GTR are the type of bone regenerative biomaterial and the barriers applied.
In a systematic review and meta-analysis, Sumangali et al 191 analyzed the success of
GTR in periapical surgeries based on clinical, histological, and radiographic evaluations
with different materials, and reported that the use of xenograft in combination with
collagen membrane produced a superior result. In the present case, in order to improve
the healing of the periapical tissue and avoid tissue collapse due to bone defect, a
resorbable type I bovine collagen membrane was used to cover the particulate bovine
xenograft after the enucleation of the cyst and the apicoectomy. The membrane is 100%
natural and multi-porous. The GTR was performed by Morillo et al using cortico-
cancellous bone substitute and fibrin-rich plasma (PRF) membrane, after the removal of

a radicular cyst [ The latter is a natural blood-derived structure associated with the




immune system and platelet concentrate that exhibits several vital properties such as

celléttachment, cell migration, cell proliferation, and cell differentiation. Additionally,
it contains multiple growth factor-like platelet-derived growth factor (PDGF),
transforming growth factor 1 (TGF B1), insulin-like growth factor (IGF), and vascular
endothelial growth factor (VEGF), all of which enhance stimulation of the healing of
surgical wounds in big bones [7l. The PRF was also implemented as a post-enucleation
membrane of a radicular cyst by Govindaraju et al, but without the addition of bone
filler biomaterials [¢l. Despite the multiple and beneficial propegties of PRF, its main
disadvantage is that it resorbs within approximately 7-28 days, which is substantially
shorter than the 4-6 wk required for most periodontal regeneration applications ['7], and
also shorter than the 16 to 24 wk required for bone enhancement ['8l. Furthermore, its
capacity to maintain space is compromised by its high rate of reabsorption [7]. In the
present study, the use of PRF membrane was ruled out in favor of a collagen
membrane. Tseng et al 21l have reported that after enucleation of radicular cyst with
apicoectomy and retrograde obturation of the apical root canal, micro-macroporous
biphasic calcium phosphate bio-ceramic was placed in the bone defect. However, they
did not use any membrane. On the other hand, there are reports of clinical cases in
which no biomaterials were used for bone regeneration after the enucleation of the
radicular cyst 1472223, For instance, Elhakim et al, ¥l made the complete enucleation of a
periapical cyst without sacrificing the vitality of the adjacent teeth, and used no bone
filler material or membrane: they argued that the bone graft material might have
compromised the integrity of the neurovascular bundles of vital teeth and limited their

repair potential.

The microsurgical approach with GTR is associated with better illumination and
enlargement of the surgical field, thereby providing adequate access to the intraosseous
defect and debridement thereof with greater precision and minimal trauma 4924, This
approach allows for obtaining and maintaining primary closure at the edges of the

wound, and minimizing bacterial contamination, thereby ensuring favorable conditions




for regeneration 14l. Likewise, this microsurgical modality is characterized by minimal
marginal tissue recession and very limited intraoperative and postoperative morbidity
149251 Due to these fundamental factors, the microsurgical approach for the treatment of
intra-bony defects has been proposed by several authors [26l. In the present case, the
magnification allowed for a greater precision in the management of the enucleation of
the lesion, as well as primary closure without tension, thereby favoring an adequate
evolution of the wound with minimal discomfort. Additionally, at 6 months of follow-
up in the clinical and radiographic evaluation, successful results were observed which
were attributed to adequate surgical management and the use of correct regeneration

biomaterials.

Finally, it is important to highlight that the management of radicular cysts requires a
multidisciplinary approach that involves several dental specialists, in order to obtain
accurate diagnosis and safe and effective treatment plans. Regular follow-up of
endodontically treated teeth is essential for verification of apical healing, and if a
periapical lesion develops, it is identified at an early stage. Early detection and accurate

diagnosis are essential for adequate treatment and prevention of possible complications.

CONCLUSION

The microsurgical management of a radicular cyst using the GTR technique, resorbable
membrane of type I bovine collagen and bovine xenograft after apicoectomy of the
associated tooth with retrograde biodentine seal, allowed for successful removal of the
periapical lesion and generated an environment conducive to healing in both hard and
soft tissues. The successful outcome of this case confirms the efficacy of microsurgical
management in GTR using correctly-chosen biomaterials for the enucleation of the
radicular cyst. Therefore, dentists should be aware of the potential benefits of these

biomaterials that may be used to provide quality treatments for their patients.
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