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Abstract

Jaw cyst is a common benign tumor in the maxillofacial region. It is often not found because of no conscious symptoms. The bulg-
ing of the jaw is often obvious when the symptoms appear, and the diameter of the cyst is larger. At present, we mostly use fenestra-
tion decompression for jaw cysts larger than 4 mm in diameter, but there are few postoperative research reports. Since the introduc-
tion of stomatology in 1998, CBCT and 3D reconstruction have been increasingly used in diagnosis, treatment planning and research. 
In this study, combined with CBCT and three-dimensional reconstruction, the relationship between the contraction direction and the 
contraction speed and the initial volume of the cyst cavity after fenestration and decompression was studied.

Keywords: Jaw Cyst; CBCT; 3D Reconstruction

Introduction

Odontogenic cysts are unique disorder that affects oral and maxillofacial tissues. They arise as a result of inflammatory or developmen-
tal pathogenic causes associated with epithelium of tooth-forming apparatus [1,2]. Traditionally, odontogenic cysts have been treated by 
enucleation, curettage, and marsupialization [3]. However, this type of large jaw cyst is currently treated with fenestration decompres-
sion [1,4]. Since its introduction into dentistry in 1998, Cone Beam Computed Tomography (CBCT) has become increasingly utilized for 
diagnosis, treatment planning and research. The utilization of CBCT for these purposes has been facilitated by the relative advantages of 
three-dimensional (3D) over two dimensional radiography [5-7]. And scientific evidence that the utilization of CBCT and three-dimen-
sional reconstruction improve diagnosis and treatment plans or outcomes [8]. This study reconstructed the three-dimensional images of 
the jaws and teeth of patients at different time points before and after fenestrating decompression, analyzed the cyst contraction of the 
mandibular odontogenic jaw cyst.

Objectives and Methods
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General data

Collected data of 40 patients with mandibular odontogenic jaw cysts diagnosed at the First Affiliated Hospital of Bengbu Medical Col-
lege from June 2017 to June 2019 and underwent fenestration decompression. Inclusion criteria: (1) Patients undergoing initial surgery. 
(2) The pathological diagnosis was an odontogenic cyst of the mandible. (3) The diameter of the cyst is greater than 4 cm. Exclusion 
criteria: (1) The large area of the cyst broke through the cortical bone. (2) Poor compliance, incomplete clinical and follow-up data. 21 
males and 19 females among them, 5 to 84 years old, with an average of 32.3 years old. The long axis of the measured cyst (deducting the 
magnification ratio) was 4.3 - 14.7 cm, with an average of 9.4 cm. Pathological diagnosis: 6 patients with root end cysts, 21 patients with 
dental cysts, and 13 patients with of keratocysts.

Method

(1) Routine oral examination was performed preoperatively, the lesion area was photographed by CBCT, the preoperative volume of 
the cystic cavity was measured, and the scope of the cystic cavity was determined according to CBCT. (2) General or local anesthesia is per-
formed according to the patient’s personal cooperation. According to the imaging data, the near center of the cyst is selected as the open-
ing window, and the mucoperiosteal flap with a diameter of about 2 cm is removed. Part of the cyst is exposed by extracting the bone at 
the root of the deciduous tooth. The surrounding cyst wall is sent for pathological examination, the cyst fluid is drained, a large amount of 
physiological saline is flushed, and the iodoform gauze is inserted into the cyst cavity and drawn out from the mouth of the cyst cavity. It is 
removed at the follow-up visit one week later, and the corresponding cyst plug is made. The patient is asked to do it on his own every day. 
Flush the cyst cavity, wear a cyst plug on time, keep the drainage port unobstructed, which is conducive to the drainage of cyst fluid. (3) 
Follow-up every 3 months after operation to observe the changes of the patient’s clinical symptoms and perform CBCT every 6 months to 
compare the changes in the lesion area. (4) Import the original DICOM data into the E3D modeling software, measure the effective tissue 
threshold interval, extract the effective tissue contour, transform the 3D digital model, complete the three-dimensional reconstruction.

Statistical method

SPSS 21.0 was used for statistical analysis of the data. Pearson correlation analysis was used to analyze the correlation between the 
indicators. P < 0.05. Statistical significance was set at P < 0.05.

Result

Changes in the direction of contraction of the mandibular cyst

Among 40 patients, the cyst of 32 cases of mandibular cyst contracted axially along the maximum diameter, and the cyst was irregular 
elliptical after contraction, as shown in figure 1.

Figure 1: Changes in the direction of contraction after decompression (A: 1 month postoperatively B: 6 months  
postoperatively C: 12 months postoperatively D: 18 months postoperatively).
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The relationship between the speed of cyst contraction and the initial volume

The relationship between the contraction speed of the cyst cavity and the initial volume is shown in table 1 and figure 2. The correla-
tion between the initial volume and the lumen contraction rate at each time point was shown by Pearson correlation analysis, there was a 
positive correlation between the initial volume and the velocities of cystic cavity contraction at each time point (r > 0, P < 0.05).

Time
Initial volume
r P

1 - 6 months 0.545** < 0.001
6 - 12 months 0.433** 0.005

12 - 18 months 0.364* 0.021

Table 1: Correlation analysis of shrinkage rate and initial volume. 
Notes: *P < 0.05, **P < 0.01.

Figure 2: Correlation between initial volume and the rate of capsular contraction.

Discussion

The most widely used and widely demonstrated treatment for the removal of small-sized odontogenic cysts of the jaw is the enucle-
ation [9]. The treatment of large odontogenic cyst is still controversial. Unfortunately, the complete removal may be difficult and followed 
by several complications especially when the cyst is proximal to vital structures such as the inferior alveolar neurovascular bundle, or 
inferior border of the mandible [1,10,11]. In these cases, the decompression for jaws cystic lesion seems to be an effective alternative 
treatment [12]. The marsupialization approach, described by Partsch in 1892, is a technique involving the creation of a large window of 
the cyst wall, converting the cyst into a pouch so the cyst is decompressed, exposing the cyst lining to the oral environment. This com-
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munication between the oral cavity and the cyst wall reduces the internal pressure of the lesion and promote the generation of new bone 
tissue. When using X-ray curved tomography and apical radiographs to observe the extent of cystic lesions, it can only reflect the extent of 
jaw cysts in two dimensions, and the bone destruction in the lip-buccal direction cannot be displayed. CBCT can accurately calculate the 
volume of jaw cysts and can observe the jaw cysts in three dimensions [13-16].

This study found that the lumen of the mandibular cyst contracted axially along the maximum diameter, and the residual cyst was el-
liptical after fenestration. It may be related to the following factors [7,12-14,17]: 1. The role of stress: the healing method of the cyst cavity 
after fenestration is to first form new bone in the inner side of the cortical bone, and then the woven bone continues to form and thicken, 
and the trabecular bone in the woven bone is continuously calcified and thickened, and constantly rebuilt under the action of stress. Due 
to the different stresses in different positions of the cyst cavity, the osteogenesis rate is also different. 2. The position and number of open-
ing windows: Scholars pointed out that the position and number of opening windows are the factors that influence the healing of cystic 
cavity. The opening window of the mandibular body in the center of the cyst may be one of the reasons why the cyst is symmetrical and 
shrinks with the diameter as the axis. 3. The influence of bone resistance: the expansion and contraction of the cyst cavity may be affected 
by the bone resistance around the jaw.

The results of this study show that the contraction speed of the cyst wall is negatively correlated with the initial volume. Taking into ac-
count the differences in age, initial volume of the cyst, pathological type, and patient compliance, it is recommended to routinely observe 
closely for 12 months after opening the window. When the contraction of the cyst is found to slow down significantly, curettage can be 
performed according to the patient’s wishes. There is no need to wear a cyst plug and flush the cyst cavity, which shortens the treatment 
cycle and reduces the treatment burden on patients. Because the average thickness of the cyst wall increases after the fenestration, and 
the imaging shows that the bone is repaired like a needle or ground glass [17,18], the cyst wall is in close contact with the new bone, and 
the residual cyst is fusiform in the center of the jaw. There are also some difficulties in stage Ⅱ curettage. Methods to improve the quality 
of the second-stage operation and ensure complete removal of the cyst wall, such as expanding the window, observing the cyst wall with 
an endoscope, and using an osteotomy and aspirator to remove the cyst wall, are worthy of further discussion.

Conclusion

Collectively, fenestration decompression has certain curative effects on odontogenic jaw cyst. This study found that after fenestration 
and decompression, the law of the contraction direction of the cyst cavity and the correlation between the contraction speed and the ini-
tial volume, which provide a certain direction for follow-up treatment.
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