Journal of Dental Health, Oral Disorders & Therapy
Case Report

Open Access

Contemporary approach to odontogenic keratocyst:
a review of the literature and case report
Abstract

Volume 11 Issue 3 - 2020

The aim of this study was to evaluate the efficacy of the Odontogenic Keratocyst treatment
through enucleation and cryotherapy with liquid nitrogen in a lesion that had previously
been biopsied and also to compare the microscopic characteristic of the enucleated lesion
to the biopsy microscopy. Enucleation was performed in a 27-year-old female patient with
previously diagnosis by initial biopsy. The lesion extended from left mandibular body
region to the ramus ipsilateral. The use of this technique proved to be an effective treatment.
It is believed that the initial biopsies allowed a decrease in the size of the lesion and increase
the thickness of the fibrous capsule, which prevent the rupture of the keratocyst capsule.
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Introduction
The Odontogenic Keratocyst,1 first described by Philipsen in
195-61, was classified as a benign odontogenic tumor by the World
Health Organization (WHO) in 2005, due to its aggressive nature and
intrinsic growth potential,2 although some researchers believed that
this pathology was more correctly considered a development cyst.3
According to the latest WHO classification in 2017, the Odontogenic
Keratocyst was moved from the neoplastic category to the cyst category,
returning to its initial terminology and being listed as Odontogenic
Keratocyst in the classification of odontogenic developmental cysts.
This change was due the fact that many researchers suggest that the
resolution of the cyst after marsupialization was not compatible with
a neoplastic process.4
With odontogenic origin, from the remains of the dental lamina,
the Odontogenic Keratocyst is a benign lesion, but potentially
aggressive, and with an infiltrative behavior.1 It is histologically
characterized by a cystic cavity, containing or not keratin, covered by
a thin strip of squamous epithelium stratified keratinized and fibrous
capsule.5 The epithelial lining has a corrugated appearance, with few
cells in thickness, usually free of inflammation. The basal layer of
the epithelium is composed of a palisade layer of epithelial cells,
often hyperchromatic. Detachment of portions of the fibrous capsule
epithelium can also be observed. Withthe presence of inflammatory
changes, there may be changes in the typical histological characteristics
of the lesion.6
It is more commonly found in patients between the second and
third decades of life, its prevalence is slightly higher in men than in
women and preferentially affects the mandible, with a tendency for
involvement of the branch and angle regions.7 When located in the
maxilla, these lesions are generally smaller than the mandibular ones.8

Submit Manuscript | http://medcraveonline.com

J Dent Health Oral Disord Ther. 2020;11(3):71‒76.

Odontogenic keratocysts are often asymptomatic and discovered in
routine radiographic examinations. It only become clinically evident
after bone expansion or secondary infection. When symptomatic,
usually when it reach larger dimensions, signs ofpain, edema and
drainage. However, there are cases of large injuries where there
are no symptoms.1 Radiographically, it is shown as a unilocular
radiolucent lesion, and may also be multilocular, with sclerotic
margins well defined, and may be associated with an impacted tooth,
most commonly the lower third molar, root resorption of the teeth
involved and displace roots or causing extrusion of erupted teeth.7
The lesion can reach different dimensions and grow preferentially in
the medullary cavity, in the anteroposterior direction, without causing
considerable bone expansion.9 The rapid growth of an Odontogenic
Keratocyst , when observed, may occur due to an active epithelial
lining with a high proliferation rate.10 The differential diagnosis can be
made comparing with dentigerous cyst, root cyst, lateral periodontal
cyst and ameloblastoma. Radiographicaly, it is difficult to interpret
and easy to be confused, histopathological analysis is necessary for
the definitive diagnosis and definition of the treatment plan. Incisional
and aspiration biopsies are the most used to obtain the sample.7
Relapses of this lesion is due to its cystic lining being fragile and thin,
facilitating the permanence of remnants of the lesion after surgical
removal and the difficulty of being totally removed.1 In addition to
the fragility of the cystic lining, young people, multilocular lesions,
large dimensions and greater length in the anteroposterior dimension,9
limited surgical accesses and extravasation of keratin in soft tissues are
also considered risk factors for recurrence.5 Odontogenic keratocysts
are usually the first manifestation of Basal Cell Nevoid Carcinoma
Syndrome, also known as Gorlin’s Syndrome,11 which is characterized
by an inherited autosomal dominant syndrome that presents several
clinical manifestations. The diagnosis of this syndrome can be made
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when two main criteria are present, or one main and two secondary
criteria. The main criteria include basal cell carcinoma of the skin,
odontogenic keratocyst, ectopic calcifications, vertebral abnormalities
such as bifid ribs, skull calcification and family history. Minor criteria
include skeletal anomalies, macrocephaly, protrusion of the frontal
and parietal bone and cleft palat.12
There are significant clinical and histological differences between
solitary lesions and multiple lesions associated with Gorlin’s
syndrome. Multiple lesions are usually diagnosed in younger patients,
more maxillary lesions are observed, the association, satellite cysts
and proliferation of odontogenic epithelium in the connective tissue
wall, when compared to solitary cases.13
The traditional conservative method for treatment is enucleation,
however due to the high recurrence rate of these lesions, this method
alone is not considered sufficient. Therefore, treatments such as
cryotherapy, peripheral osteotomy (curettage), excision of the adherent
mucosa, electrocoagulation, Carnoy’s solution, marsupialization and
decompression have been used. Some authors suggest that techniques
such as marsupialization followed by enucleation are an even more
conservative method and reduce treatment morbidity, as well as the
chance of injury to adjacent vital structures. Others claim that more
invasive techniques, such as resection, are more likely to use and
are indicated for the most recurrent cases, due to the aggressiveness
and morbidity of this technique.7 Conservative treatment has a
higher risk of recurrence than more radical treatments, i.e, those that
include extractions of all teeth involved with the injury and surgical
resections.11
Enucleation followed by curettage or osteotomy of the cystic
cavity is performed with the aim of mechanically removing the
remnants of the lesion and satellite microcysts from the bone walls, in
order to reduce the recurrence rate. However, this method can affect
adjacent structures such as the lower alveolar nerve region or increase
existing fenestrations when the bone wall is perforated, exposing the
overlapping mucosa, which may contain residual microcysts.9
Cryotherapy as a complementary procedure to enucleation has
similar effects to curettage in relation to the elimination of residual
satellite microcysts in the bone structure. In addition, the use of this
solution after enucleation makes it possible to reach the soft tissues
on the lesion, which may contain remnants, especially in regions
of bone fenestrations that are difficult to access. Cryotherapy is a
method that can be considered superior when compared to curettage
or peripheral osteotomy as an adjuvant procedure. It has been reported
that the recurrence may arise from remnants of the soft tissue, thus,
it is indicated the removal of the mucosa on the lesion, mainly in the
region of bone fenestrations.9
Decompression aim to reduce the pressure, while marsupialization
is the creation of an opening that has the capacity to maintain itself, thus
being a means of decompression.14 Some authors have described that
the treatment with decompression facilitates enucleation, preventing
the epithelial lining, which is attached to the underlying connective
tissue, to break or separate the cystic wall during surgical removal of
the lesion. These possible changes in biological behavior are likely
consequences of inflammation in the region, through decompression
opening, which also decreases intra-cystic pressure.3
The postoperative complications resulted from the treatment
the most common is paresthesia, which may be caused during the
removal of the lesion or cell damage caused by the use of cryotherapy.
Mandibular fracture has also been reported due to low amount of
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remaining bone or weakening of the bone, resulting from the use of
cryotherapy.9
The monitoring of patients should be carried out periodically.
As the recurrence of these lesions can be detected in up to five
years after surgery,2 a biannual reassessment during the first year
is recommended. Thereafter the patient must be followed up every
year, since recurrences may appear after a long period of time. The
tomographic follow-up must be carefully performed, as it allows the
diagnosis of recurrent lesions in the initial stages, ensuring a second
surgical intervention with greater safety and less morbidity.15
The aim of this study was to present a case report of a young
patient undergoing a surgical procedure for curettage of Odontogenic
Keratocyst involving dental extractions in the mandible and additional
local cryotherapy, and rehabilitation of the edentulous.

Case report
Female patient, 27 years old, attended the School of Dentistry of
the Pontifical Catholic University of Rio Grande do Sul (FO-PUCRS),
at the ambulatory of Oral and Maxillofacial Surgery with an extensive
lesion in the mandible, of slow and non-painful growth on the left side,
slightly increased in size, with approximately six months of evolution,
compatible with Odontogenic Keratocyst (Figure 1). Previously, the
patient had already performed an incisional biopsy of the lesion, and
the histopathological diagnosis was confirmed, being compatible
with the clinical and radiographic diagnosis of the lesion. The biopsy
was also evaluated by the FO-PUCRS pathology service (Figure 2).
Clinical examination showed a slight increase in extra-oral volume in
the region of the left mandibular angle and the presence of intra-oral
fistula in the region of the lower premolars, suggesting an involuntary
marsupialization. The tomographic image showed a radiolucent,
unilocular lesion, of anteroposterior growth in the medullary bone,
in the region of the body and mandibular branch, without causing
considerable bone expansion, measuring approximately 5 cm in
length and 2cm in height with some bone fenestrations, buccal and
lingual (Figures 3 & 4). Considering the patient’s age, the extent of
the lesion, the presence of non-healing oral fistula, which suggested
an involuntary marsupialization and the patient’s desire for a more
conservative treatment option, enucleation followed by curettage and
cryotherapy as an adjuvant treatment was planned to decrease the
chances of recurrence and, in case of mandibular fracture, installation
of a reconstruction plate. The patient was referred to the Orthodontics
Clinic of FO-PUCRS, for the manufacture of a fixed appliance for
maxillo-mandibular block after surgery. A prototype of the mandible
was performed (Figure 5) in order to better access the extent of the
lesion and for surgical planning in case of need to use a reconstruction
plate.The surgical procedure was performed under general anesthesia
and nasal intubation. An intra-sulcular incision was made from the
retromolar region to the first premolar and mucoperiosteal flap. Access
to the lesion was obtained through the creation of a bone window.
The extraction of teeth 37, 36 and 35 was necessary. Enucleation
and complete removal of the lesion was performed, followed by
curettage and excision of the overlying mucosa and periosteum that
were in contact with the lesion due to bone fenestrations (Figure 6).
The adjacent soft tissues were protected with gauze and nitrogen was
applied for cryotherapy in the surgical bed. The suture was performed
with vicryl 4-0 and the maxillo-mandibular block was immediate
due to the fragility of the mandible (Figure 7). The collected material
was sent for histopathological analysis at the FO-PUCRS Pathology
Service, to compare the current histological characteristics, in relation
to those of the primary slide (Figure 8).
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Figure 1 Initial photograph. Clinical aspect of a slight increase in volume in the
left-side mandibular angle region.
Figure 4 3D reconstruction of computed tomography. (A) Axial view. (B) Side
view. (C) Postero-anterior view;. (D) Antero-posterior view.

Figure 2 Initial microscopy. (A) Epithelial lining with a thickness of 6 to 8 cells,
with a layer of hyperchromatic basal cells and palisade. (B) Epithelium standing
out from the conjunctive. (C) Corrugated paraceratinized surface, presence of
keratin. (D) General microscopic appearance.

Figure 5 Mandible prototyping. (A) side view. (B) Lateral-anterior-posterior
view. (C) Anteroposterior view. (D) Poster-anterior view.

Figure 3 Preoperative computed tomography image. (A, B) Ccoronal sections.
(C, D) Sagittal cuts. (E, F) Axial cuts.
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The result of the histopathological examination confirmed the
diagnosis of Odontogenic Keratocyst, and since this lesion is highly
recurrent, the patient was informed of the need for regular follow-up.
On the seventh postoperative day, the patient returned with edema
in the operated region, due to the surgical procedure, absence of painful
symptoms and healing of the surgical wound without complications.

Figure 6 Surgical procedure. (A) Preoperative. (B) Surgical access-presence of
bone fenestrations. (C) Peripheral osteotomy to access the lesion. (D) Surgical
exposure of the lesion to enucleation. (E) Complete removal of the lesion. (F)
Teeth 37, 36 and 35 that were involved in the lesion. (G, H) Bone cavity after
enucleation and curettage and prior to cryotherapy. (I) Intraoral sutures. (J)
Immediate postoperative period.

After 15 days postoperatively, a significant reduction in
edema was observed. Panoramic radiography was requested, which
showed a good remaining mandibular bone structure, which made
it possible to remove the maxillo-mandibular block. The patient
continued under food restriction guidance due to bone fragility and
limited mouth opening.
With 30 days postoperatively, the patient already had
completed healing of the surgical wound, complete remission of the
edema and still slight limitation of mouth opening. The patient was
followed up, a radiographic control was performed with panoramic
radiographs every 2 months.
After the 6-month postoperative period, the patient underwent
a complete mandible tomography in which significant bone
neoformation can be observed without areas suggestive of lesion
recurrence (Figure 9).

Figure 7 Maxillo-mandibular block.

Figure 9 6-month postoperative tomographic image.

Figure 8 Final microscopy. (A, B) increasing the thickness of the epithelial
lining. (C) Epithelium standing out from the conjunctive. (D) slightly corrugated
epithelial surface.

Considering the good evolution of the clinical picture, the patient’s
desire and age, prosthetic rehabilitation with osseointegrated implants
was then planned. Surgical planning consisted of molding and
scanning the study models, virtual planning in digital software with
3D surgical guide printing, placement of 2 Straumann SLA 4.1mm
x 10mm Roxolid implants and bone graft with biomaterial (Bio Oss
0.5g) . In the surgical plan, there was not enough mouth opening for
surgical milling. The guide was fixed and only the initial reference
perforations were made for the surgery segment. The implants were
installed with good stability and the vestibular region of the implants
was filled with biomaterial. Prosthetic healers were placed over the
implants (Figure 10). At 7 days postoperatively, the surgical wound
was well healed and had no signs of infection.

Citation: Zanettini LMS, Fumagalli M, Heitz C, et al. Contemporary approach to odontogenic keratocyst: a review of the literature and case report. J Dent
Health Oral Disord Ther. 2020;11(3):71‒76. DOI: 10.15406/jdhodt.2020.11.00522

Contemporary approach to odontogenic keratocyst: a review of the literature and case report

Copyright:
©2020 Zanettini et al.

75

and treatment modalities has been described over the years and can
vary between more radical to conservative techniques. According
to Al-Moraiissi et al.,19 1marsupialization and decompression
as the definitive treatment is the method with the highest rate of
recurrence, followed by simple enucleation and peripheral osteotomy,
respectively. Resections have a lower recurrence rate, followed by
enucleation with application of Carnoy’s solution, enucleation with
application of cryotherapy with liquid nitrogen and decompression
with subsequent residual cystectomy, respectively.19 The choice in the
presetend case was a more conservative treatment in relation to what
had been proposed, regarding the patient’s age and desire for a less
invasive technique. The technique of enucleation and application of
cryotherapy with liquid nitrogen was used; as there was no mandibular
fracture during the removal of the lesion, maxillomandibular block
was performed as an alternative to placing a reconstruction plate
to prevent bone fracture. It has been reported that relapse can arise
from residual microcysts on the overlapping mucosa, if not removed,
especially when there are bone fenestrations. The use of cryotherapy
as an adjunctive procedure to enucleation can be effective in removing
these remaining cells.9 Cryotherapy uses low temperature to induce
tissue necrosis and maintains bone architecture, unlike Carnoy’s
solution, which destroys osteogenic and osteoconductive properties.
Liquid nitrogen is the most efficient cryogenic agent and can achieve
a deep freezing effect. The necrosis of cells and tissues by direct cell
injury is due to an osmotic and electrolyte imbalance and vascular
changes that occur after the thawing period. Despite the benefits of
this technique, bone tissue becomes fragile and prone to pathological
fracture.17

Figure 10 Surgical procedure for implant placement. (A) Preoperative. (B)
Installation of the prototyped surgical guide. (C) Initial milling for reference.
(D) Direction indicators in position. (E) Implants installed with prosthetic
healers. (F) Biomaterial bone graft in the buccal wall. (G) Intraoral sutures.

Discussion
The odontogenic keratocyst is a cyst of uno or multilocular
intraosseous development, with a stratified paraceratinized squamous
epithelium, with aggressive local infiltrative behavior and high
recurrence rates.16 They are generally asymptomatic and have a
considerable predilection for the the mandibular region, causing no
significant bone expansion.17 In the presented case, the lesion was
asymptomatic, located in the body and left mandibular branch, with
growth in the anteroposterior direction causing a slight increase in
extra oral volume.
Histologically, this lesion shows a cystic cavity containing or not
keratin, covered by a few layers of cells of corrugated paraceratinized
squamous epithelium, with the cells of the basal layer arranged in
a palisade pattern and little thickness of the fibrous capsule. Often,
the epithelium is detached from the conective tissue.18 The lesion
in this study revealed classic histopathological characteristics of
an odontogenic keratocyst, standing out from the epithelium in
some regions and with the presence of keratin, which can be easily
diagnosed.
Among the different treatment methods cited in the literature, there
is none that is associated with a zero recurrence rate. Surgical techniques

Marsupialization involves the formation of a cavity that remains
open to the oral environment, reducing intra-cystic pressure, allowing
the lesion to slowly decrease in size and increase the thickness of
the fibrous capsule, facilitating posterior enucleation and preserving
vital structures when involved by the lesion.16 As observed in this
case, there was an involuntary marsupialization due to the absence
of healing in the biopsied region, maintaining communication of the
lesion with the oral environment. During enucleation, an increase
in the fibrous capsule can be seen, which facilitated the complete
removal of the lesion. The histological findings of the sample sent
for analysis confirmed the that there was a phenomenon similar to
marsupialization, due to the alteration of the lesion’s characteristics
when compared to the initial slide; probable result of the local
inflammatory process that was generated by the maintenance of the
open cavity, with constant contamination. Microscopically, there was
an increase in the thickness of the capsule and epithelium and the
presence of an inflammatory infiltrate, which could be suggestive of
another odontogenic cyst, if there was no previous histopathological
diagnosis. Some classic characteristics of keratocyst remained, such
as para-keratinization, the presence of corrugated epithelium and cells
of the basal layer in palisades in some regions, few desquamative cells
and the detachment of the conjunctival epithelium.
Although the Odontogenic Keratocyst is widely known for its
aggressive nature and high relapse capacity,20 it was chosen together
with the patient, considering the benefits and possible complications,
for an early rehabilitation, due to the good prognosis of the clinical
condition and the age of the patient.

Conclusion
The use of the enucleation technique followed by cryotherapy
with liquid nitrogen and subsequent maxillomandibular block was
an effective and relatively conservative approach, when compared to
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local resection and placement of a mandibular reconstruction plate,
for the treatment of odontogenic keratocyst. The use of this technique
allowed the preservation of the adjacent anatomical structures and
allowed a decrease in the size of the lesion and an increase in the
thickness of the fibrous capsule, which facilitated its enucleation,
which is characteristic of the marsupialization technique. To achieve
the lowest morbidity, the best prognosis and the maintenance of the
patient’s quality of life, resections should be reserved for recurrent
cases, multiple or syndromic lesions and, as a less aggressive
alternative, enucleation with the application of cryotherapy is shown
as an effective treatment with low recurrence rates.
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