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Abstract: Odontogenic jaw cysts are clinically common benign lesions of the jaw. Traditional treatment
modalities mainly include root canal therapy (RCT), marsupialization, cyst fenestration and drainage,
scaling and partial jaw resection. Because of its different indications and advantages and disadvantages,
there is still a need for improvement in traditional treatment modalities. Recently, the improvement of
fenestration drainage, the combination of platelet-rich concentrates and bone filling materials, and the
resection of odontogenic jaw cysts with deep location and difficulty in exploration under minimally
invasive assisted techniques provide some reference for the treatment of jaw cystic lesions. This article
reviews the various treatment methods and advantages and disadvantages of odontogenic jaw cysts in
recent years.
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1. Introduction

Odontogenic jaw cysts are benign lesions of the jaw that develop from odontoblastic tissue and the
epithelium and residual residues, mostly in adolescents. Because they are usually slow-growing and
asymptomatic, cysts are very large at the time of discovery and are often accompanied by displacement
or even destruction of surrounding structures causing facial asymmetry, secondary infection, concomitant
root resorption, and nerve damage or pathology Fractures etc [1] [2]. True cysts are defined as epithelial-
lined lumen, while pseudocysts lack epithelial lining [3]. The old classification mainly includes: root end
cyst, primordial cyst and dentigerous cyst. According to the fourth edition of the 2017 World Health
Organization classification of odontogenic lesions, odontogenic keratocyst (OKC) are officially
classified as odontogenic jaw cysts [4]. This article summarizes the latest methods for the treatment of
odontogenic jaw cysts by scholars from various countries in recent years.

2. Conventional treatment
2.1. Conservative treatment

At present, the common conservative treatment methods in clinic mainly include RCT,
marsupialization and decompression. Root canal therapy is often selected clinically for root cysts with a
diameter of <1 mm. After the pulp is opened, cleaned and shaped, the root filling material is used for
tight filling, leaving no space for bacterial growth. Cysts can gradually shrink in size on their own until
they close [5]. In the face of larger cysts, marsupialization is often used. The principle is to make a larger
window on the surface of the cyst wall, so that the size of the cyst cavity is slowly reduced, and the
remaining tissue is sutured to the oral mucosa. The communication between the oral cavity and the cyst
will reduce the internal pressure of the lesion, release the pressure in the cyst, reduce the compression on
the surrounding bone wall, and promote the formation of new bone [6]. However, due to the direct
communication between the cyst and the oral cavity, the risk of secondary infection in the cyst is
relatively increased. And fenestration decompression can make up for some of the deficiencies brought
about by marsupialization. A window is opened on the cyst wall, and the continuous opening of the
window by placing iodoform gauze, making a Cyst stopper, or placing a drainage tube reduces the
pressure in the cyst cavity, thereby promoting the growth of new concentric bone. Its advantages are
mainly in that it can save operation time, avoid damage to important tissues and structures around the
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cyst, and can effectively promote the formation of new bone and reduce the volume of the cyst [7] [8]
[9] [10]. However, due to the long treatment cycle and strong patient compliance with this technique, a
small number of potentially malignant cystic epithelial residues may cause disease recurrence, and the
rate of cyst volume shrinkage during fenestration is not constant. So, in the later stage of the disease,
secondary surgery is often required to completely remove the cyst [11]. Therefore, immediate bone
grafting is often used to seal the bone cavity during surgery, including the transplantation of autologous
ribs, ilium, and fibula.

2.2. Surgical treatment

Scaling and curettage for odontogenic jaw cysts with a diameter of <4cm is still a widely used
treatment method in clinical practice. A method of curing cysts by removing the diseased bone in the cyst
cavity and scraping the capsule in the cyst wall. However, cysts with larger diameters have a wider range
of lesions, more bone defects and adjacent important tissues and organs, and the residual bone cavity
after curettage is larger, which is often prone to pathological fractures. For some odontogenic keratocysts
or ameloblastomas with a diameter of >4 cm, strong invasiveness, and easy recurrence, partial jaw
resection can be used clinically. Among them, in order to achieve the purpose of radical cure, it is often
necessary to excise the normal 0.5cm tissue around the jawbone. Due to the strong invasiveness of this
operation, it is easy to cause tissue damage, and patients are often accompanied by various complications
such as facial deformity asymmetry, decreased occlusal function, decreased masticatory function, and
pathological fractures [12].

3. Application of new assistive technologies
3.1. Improvement of fenestration decompression

Traditional cyst fenestration decompression mostly uses passive drainage, which takes up to 1 year
to heal. This undoubtedly increases the number of patient visits, and also puts forward higher
requirements for patient compliance. [13] The odontogenic cyst evacuator (Evocyst), a closed drainage
device with active negative pressure, can solve these problems well. The principle is to insert a
decompression tube and a flushing tube into the cyst cavity, and connect a negative pressure device
outside the mouth to form a negative pressure in the cyst cavity [14]. Relevant experimental studies have
shown that the device has a high rate of new bone formation within 3 months [14]. Local application of
negative pressure can effectively reduce local edema, stimulate blood vessel formation, enhance blood
flow, and partially affect wound healing [15] The other is a self-suction decompression device, which
achieves the effect of negative pressure in the cyst cavity through the patient's self-sucking method, opens
holes in various types of Cyst stopper devices, and indwells a tube that communicates with the outside
world in the cyst cavity. The length of the pipe is suitable for the maximum diameter of the cyst cavity,
and the opening is fixed to the adjacent teeth near the cyst cavity. The patient is asked to suck on his own
every day to reduce the internal pressure of the cyst cavity, thereby increasing the rate of new bone
formation and effectively reducing the number of patient visits [16]. It is not difficult to see that the active
decompression of the remaining cysts can better achieve the purpose of treatment, and at the same time,
it has a certain promotion effect on reducing the number of patient visits, saving time and cost, reducing
patient compliance, and accelerating the formation of concentric bones.

3.2. Combined Application of Platelet Rich Concentrate and Bone Synthetic Materials

Clinically, immediate bone grafting is often used to close the remaining bone cavity after excision of
large jaw cysts, while smaller odontogenic jaw cysts are often filled with natural blood clots, which have
a certain self-healing ability. However, related experiments have shown that bone grafting can better
promote bone formation [17]. Therefore, the need for bone grafting for odontogenic jaw cyst bone defects
has been controversial, and there is no result yet [18]. Bone filling materials from different sources have
different bone regeneration potentials [19]. Among them, autologous bone transplantation is still the gold
standard among various bone filling materials. The risk of immune rejection is basically zero and the
success rate is as high as 95% [20]. However, because it is easy to cause secondary trauma and may even
affect the health of the whole body, it is not the most Good choice. Other methods have some limitations
in the transplantation process, such as increased risk of disease transmission, high absorption rate, high
immune rejection, technological complexity, poor mechanical properties, chemical properties, and poor
biocompatibility, etc. Therefore, a near-perfect bone filling material has not yet appeared. In recent years,
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with the help of the combination of medicine and industry, bone cavity filling materials based on various
cell growth factors, gene-modified drugs and other mixed forms have gradually emerged to replace the
shortcomings of the original filling materials [21] [22]. Platelet-rich plasma (PRP) or the use of platelet-
rich fibrin (PRF) combined with artificial bone meal to fill residual bone cavity has attracted much
attention. Platelet-rich plasma (PRP) is a platelet concentrate obtained by centrifuging whole blood [23].
Tissue repair is initiated by the release of multiple bioactive factors including growth factors, cytokines,
lysosomes, and adhesion proteins following injection of platelet concentrates at the injury site, which are
responsible for initiating the hemostatic cascade, new connective tissue synthesis, and revascularization
[24]. Over the past 20 years, platelet concentrates have evolved from a first-generation product, platelet-
rich plasma (PRP), to a second-generation product, such as leukocyte-platelet-rich fibrin (PRF), which
is comparae to the first generation. has the characteristics of lower cost and faster production efficiency.
Mainly used in the field of oral surgery to accelerate tissue defect regeneration and vascular
reconstruction [25]. Some studies have shown that mixing PRF gel with Bio-0ss bone powder to fill jaw
defects can promote the proliferation of artificial bone powder osteoblasts, and the effect is much better
than simply using Bio-oss bone powder for filling [26].

3.3. Application of microinvasive technique in the treatment of odontogenic jaw cyst

The operation of maxillofacial surgery has the characteristics of high risk, many intraoperative and
postoperative complications, and high complexity. With the help of various micro-invasive techniques,
it can help clinical operators to find the primary lesion faster and more accurately, remove all kinds of
jaw tumors, and reduce intraoperative and postoperative complications. For example, endoscope,
ultrasonic osteotome and digital positioning guide are used clinically to assist in the removal of deep and
difficult to explore jaw tumors [27]

3.3.1. Piezosurgery

Piezosurgery is a modern and new type of bone cutting tool, which cuts the bone surface through
high-frequency vibration. Compared with traditional cutting instruments, ultrasonic osteotome has a
wider range of indications and is widely used in oral and maxillofacial surgery, ENT, neurosurgery,
ophthalmology, trauma and orthopedics [28]. Its main advantages include pressurized irrigation and
cavitation effect on the surgical area to provide a clearer view, and a single selective cutting of hard tissue
can avoid damage to surrounding adjacent tissues[29]. A study has shown that Piezosurgery in the
treatment of jaw cysts can improve the efficiency of treatment while reducing intraoperative blood loss,
pain, recurrence and infection [30]. Therefore, the application of Piezosurgery in the field of
maxillofacial surgery can not only provide operators with more efficient, safe and convenient conditions,
but also can effectively reduce intraoperative and postoperative complications of patients.

3.3.2. Endoscope

Endoscope is a kind of sophisticated optical auxiliary instrument with complex composition, through
which it can directly visualize the smaller incisions during the operation, providing the surgeon with a
better field of view and more precise operating conditions[31].Due to the complexity of the anatomical
structure of the maxillofacial region and the high degree of aesthetic requirements of patients, large
surgical incisions should not be made directly on the face, and if the design of the intraoral incision is so
deep that conventional instruments cannot enter normally, it will seriously affect the operation. The
operating environment of the patients resulted in more intraoperative complications. By using an
endoscope, the scope of the surgical area can be clearly defined, a relatively non-invasive surgery can be
performed, and more surrounding tissue can be preserved, which is a better choice [32]. Endoscopic
treatment of odontogenic jaw cysts is common in otolaryngology. Because maxillary cysts are adjacent
to important anatomical structures such as the maxillary sinus and nasal cavity, the traditional surgical
method of incision through the vestibular groove in the mouth is more traumatic, resulting in
postoperative infection, facial more likely to swell[33].However, endoscopic-assisted surgical treatment
of maxillary cysts can reduce the surgical trauma to a certain extent, and can help the operator to
determine whether the residual tissue in the cyst has been removed cleanly, avoiding damage to the
surrounding important god-level tissues [34]. It effectively saves the operator's operation time [35].

3.3.3. 3D printed surgical guide

Three-dimensional (3D) printing is an additive manufacturing technique that enables the fabrication
of 3D structures from medical images of the patient's own body, such as computed axial tomography
(CAT) and magnetic resonance imaging (MRI)[36].With the development of 3D manufacturing, it has
now gone from simple anatomical models to patient-specific implants, including cutting or drilling
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guides, occlusal splints, bone plates, bone reconstruction components, etc [37]. The 3D printing surgical
guide is an auxiliary oriented additive tool designed based on the patient's preoperative image data and
then produced by 3D printing technology, which belongs to an application in the 3D printing
manufacturing industry [38]. Before surgery, the patient needs to take a cone beam CT (CBCT), and then
print it with the help of 3D printing technology. The customized positioning guide can design individual
incisions according to different patients during the operation, which effectively improves the accuracy
of the operation and the safety of the patients [39]. In the face of odontogenic jaw cyst surgery, only
about 4mm of bone needs to be removed to achieve the required operating space and field of view to
ensure the normal operation of the operation, and can effectively reduce bleeding, edema and patient pain
[40]. Therefore, the 3D printing surgical guide has the characteristics of speed, precision and convenience,
which enables the visualization of complex lesions in the maxillofacial region. It is convenient for
communication and discussion between doctors to further improve the surgical plan. At the same time,
its precise and minimally invasive features not only save the doctor's operation difficulties, but also
improve the comfort of patients during the treatment process [41].

4, Summary

Odontogenic jaw cyst is a common disease in oral and maxillofacial surgery, and we often adopt
different surgical plans according to its size, location, and type. Among them, the conventional treatment
methods mainly include RCT, marsupialization, decompression, curettage and partial jaw resection.
However, no matter which treatment method has its own advantages and disadvantages, for example,
RCT can achieve good results for radicular cysts with small diameters, while the treatment of medium
and large odontogenic jaw cysts often needs to consider the location and surrounding of the cyst. The
structure of adjacent tissues, intraoperative and postoperative complications, and the management of
residual bone cavity after operation. Cyst decompression plasty is an ideal surgical mode, which can
avoid damage to the surrounding important tissue structures and at the same time make the cyst cavity
form negative pressure to facilitate the formation of new bone. But it takes up to a year or so to heal.
While increasing the number of patient visits, it also puts forward higher requirements for patient
compliance. In recent years, the application of some new technologies has strengthened some
deficiencies of traditional treatment methods, such as improved decompression with self-priming or
negative pressure devices, so that the negative pressure of cysts can be changed from passive to active,
which can be maintained. Generate negative pressure to accelerate the formation of centripetal bone. In
the fields of biomedicine and biomaterials, the combined use of platelet-rich fibrin (LPF) and bone meal
promotes the proliferation of osteoblasts, and at the same time makes up for some of the drawbacks
brought about by the use of bone meal fillers alone. Reduce the risk of disease transmission and avoid
high absorption rates and high immune rejection. With the assistance of minimally invasive techniques,
endoscopes, ultrasonic osteotome, and 3D printed surgical guides can better help the operator find the
specific location of the lesion, improve the operator's field of vision and maneuverability, and effectively
reduce intraoperative bleeding and edema and helps to reduce the recurrence rate after surgery. However,
the application of new assistive technologies has some corresponding shortcomings, such as high
technical requirements for operators, strict application conditions, and high operating costs. Therefore,
the current surgical plan for odontogenic jaw cysts should also be individually designed according to the
patient's own conditions. How to choose a more efficient, convenient, safe, precise, economical, and least
painful surgical method needs to be further discussed.
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