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Abstract

BACKGROUND

The odontogenic jaw cyst is a cavity containing liquid, semifluid or gaseous
components, with the development of the disease. In recent years, with the rapid
development of oral materials and the transformation of treatment of jaw cysts,
more options are available for treatment of postoperative bone defect of jaw cysts.
Guided bone regeneration (GBR) places biomaterials in the bone defect, and then
uses biofilm to separate the proliferative soft tissue and the slow-growing bone
tissue to maintain the space for bone regeneration, which is widely used in the
field of implantology.

AIM

To observe the clinical effect of GBR in repairing bone defect after enucleation of
small and medium-sized odontogenic jaw cysts.

METHODS
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From June 2018 to September 2020, 13 patients (7 male, 6 female) with odontogenic jaw cysts were
treated in the Department of Oral Surgery, Ninth People’s Hospital, Shanghai Jiao Tong University
School of Medicine. Adults without hypertension, heart disease, diabetes or other systemic
diseases were selected. The diagnosis was based on the final pathological results: 11 cases were
diagnosed as apical cysts, one as primordial cyst, and one as dentigerous cyst. The lesions were
located in the maxilla in seven cases, and in the mandible in six cases. All cases were treated with
the same method of enucleation combined with GBR.

RESULTS

Three to four months after the operation, the boundary between the implant site and the
surrounding normal stroma was not obvious in patients with small-sized odontogenic jaw cysts.
The patients with tooth defects were treated with implant after 6 mo. For the patients with
medium-sized odontogenic jaw cysts, the density of the center of the implant area was close to the
normal mass at 6 mo after surgery, and there was a clear boundary between the periphery of the
implant area and the normal mass. The boundary between the periphery of the implant area and
the normal mass was blurred at 8-9 mo after surgery. Patients with tooth defects were treated with
implants at > 6 mo after the operation.

CONCLUSION

Enucleation combined with guided bone regeneration in small and medium-sized odontogenic
jaw cysts can shorten the time of osteogenesis, increase the amount of new bone formation, reduce
complications, and improve quality of life.

Key Words: Enucleation; Bone defect; Guided bone regeneration; Small and medium-sized; Odontogenic jaw
cysts

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This was a retrospective study to observe the clinical effect of guided bone regeneration (GBR)
in repairing bone defect after enucleation of small and medium-sized odontogenic jaw cysts. The
application of odontogenic jaw cysts extraction combined with GBR can shorten the time of osteogenesis,
increase the amount of new bone formation, reduce complications, and improve quality of life. GBR has
good prospects for application in the treatment of small and medium-sized odontogenic jaw cysts.

Citation: Cao YT, Gu QH, Wang YW, Jiang Q. Enucleation combined with guided bone regeneration in small and
medium-sized odontogenic jaw cysts. World J Clin Cases 2022; 10(9): 2764-2772

URL: https://www.wjgnet.com/2307-8960/full/v10/i9/2764 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i9.2764

INTRODUCTION

The odontogenic jaw cyst is a cavity containing liquid, semi-fluid or gaseous components, which is
usually derived from odontogenic tissue or epithelium or residual epithelium[1]. The incidence rate of
odontogenic jaw cysts was 10.7% in a US study on oral biopsies from a dental school[2]. Development of
the disease can lead to bone destruction, absorption or displacement of adjacent teeth[3]. Clinically,
odontogenic jaw cysts can be divided into root, primary, dentigerous and calcification cysts[4]. Conven-
tional surgical curettage is mostly used clinically, and cysts are removed at one time. The disadvantage
is that it may cause pathological fracture or damage of adjacent tissues[5]. For larger jaw cysts (more
than 4 cm), fenestration and decompression should be performed first, and the second stage curettage
should be performed when the cyst cavity has shrunk, in order to reduce the recurrence rate[6,7]. The
mechanism of healing after enucleation of jaw cysts is autogenous blood filling of the bone cavity,
coagulation. However, it takes a long time to heal. Some studies have shown that the average healing
time of the defect caused by small jaw cysts is 1 year, while that of larger jaw cysts is 2-5 years[7,8]. In
recent years, with the rapid development of oral materials and transformation of treatment of jaw cysts,
more options[9,10] are available for treatment of postoperative bone defect of jaw cysts, such as
autogenous bone graft[9], -tricalcium phosphate for bone substitution[10]. Guided bone regeneration
(GBR) involves placing biomaterials in the bone defect, and using biofilms to separate the proliferative
soft tissue and the slow-growing bone tissue to maintain the space for bone regeneration, which is
widely used in the field of implantology[11]. In view of increasing bone width and height with GBR, the
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purpose of this study was to observe the clinical effect of GBR in repairing bone defect after enucleation
of small and medium-sized odontogenic jaw cysts (the maximum diameter: 1.0 cm-4.0 cm)[6,7].

MATERIALS AND METHODS

General information

From June 2018 to September 2020, 13 patients with odontogenic jaw cysts were treated in the
Department of Oral Surgery, Ninth People’s Hospital, Shanghai Jiao Tong University School of
Medicine. Adults without hypertension, heart disease, diabetes or other systemic diseases were selected.
The diagnosis was based on the final pathological results: 11 cases were diagnosed as apical cysts, one
as primordial cyst, and one as dentigerous cyst. The lesions were located in the maxilla in seven cases,
and in the mandible in six cases. There were seven men and six women, aged 25-61 years (mean 37.2 £
11.1 years) (Supplementary Table 1).

Surgical methods

(1) Cyst enucleation: trapezoidal or triangular flap gingival sulcus incision was used. After mucoperi-
osteal flap elevation, an anterior vertical releasing incision was provided for optimum visualization.
Sharp dissection using a pair of scissors was done superficial to the cyst wall in order to separate the
mucoperiosteal flap without compromising its integrity. While the cystic lesion was identified and
enucleated in total, mild adhesions to the lingual mucoperiosteum were released through blunt
dissection using the surgical curette. The cyst was enucleated and sent to pathology during surgery; (2)
Treatment of bone cavity: cyst tissue was scraped off completely, the cavity was washed with a large
amount of normal saline, and the cavity was ground intermittently with a planter at 3000 r/min; and (3)
GBR: The residual defect left behind by the cystic lesion was filled with a xenograft bone (Bio-Oss,
Geistlich Pharma, Princeton, NJ, United States) soaked in sterile normal saline and covered by a
resorbable collagen membrane (Bio-Gide, Geistlich Pharma, Princeton, NJ, United States). The coverage
was about 3 mm from the cyst surface to the defect area. The mucoperiosteal flap was re-approximated
and closed with Vicryl 4-0 interrupted sutures (Polyglactin 910, ETHICON, Somerville, NJ, United
States) (Figure 1A-F).

Postoperative management

Antibiotics were given intravenously to prevent infection for 1-2 d after the operation. Gargling was
used to maintain oral hygiene. The suture was removed 10 d later. After 1, 3-4, 6, 8-9 and 12 mo, CBCT
(i-CAT, Imaging Sciences International, Hatfield, PA, United States) was performed to check the healing
of the defect area.

RESULTS

Operation conditions

The range of incision should be determined according to preoperative imaging examination, combined
with imaging and clinical conditions. All patients had destruction of the bone plate. Twelve of the 13
patients were operated upon through the maxillobuccal gingiva (CBCT showed that the labial or buccal
plate was damaged), and one was operated upon through the palatal median mucinous membrane
(CBCT showed that the palatal plate was damaged and the labial plate was intact). Trapezoidal incision
was used in 11 cases, and angular-shaped incision was used in two because the lesion was located in the
posterior molar area.

Treatment of diseased teeth

Before the operation, 11 patients underwent root canal therapy for the diseased teeth and their apices in
the cystic cavity; three patients without root canal treatment; and eight diseased teeth were not worth
extracting. There were two cases of root canal therapy after the operation. So far, four cases have
completed implant restoration of missing teeth.

Photographic observation of healing of cystic cavity

The maxillofacial cysts caused destruction of the labial (buccal) or palatal plates; the maximum diameter
of which was 1.0 cm-4.0 cm. Small-sized lesions (= 1.0 cm, < 2.5 cm) were found in six cases, and
medium-sized lesions (> 2.5 cm, < 4.0 cm) in seven. Three to four months after the operation, the
boundary between the implant site and the surrounding normal stroma was not obvious in patients
with small-sized lesions (Figure 1G and H). The patients with tooth defects were treated with implants.
For the patients with median-sized lesions, the density of the center of the implant area was close to the
normal mass at 6 mo after the operation, and there was a clear boundary between the periphery of the
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Figure 1 Photographic observation of cystic cavity. A: Trapezoidal flap gingival sulcus incision, exposed bone surface; B: Cyst enucleation; C: Bone cavity;
D: Implanted bone powder (Bio-Oss, Geistlich Pharma, Princeton, NJ, United States); E: Overed by a resorbable collagen membrane (Bio-Gide, Geistlich Pharma,
Princeton, NJ, United States); F: Suture; G: Preoperative; H: Postoperative.

implant area and the normal mass. The boundary between the periphery of the implant area and the
normal mass was blurred at 8-9 mo after the operation. For medium-sized lesions, the patients with
dentition defect were treated with implant repair for 8-9 mo (Figure 2A-I).

Clinical observation of postoperative treatment effect

The immediate postoperative period was uneventful, and the surgical wound healed remarkably well.
The patients were satisfied with the operation. Pathological examination supported the preoperative
diagnosis. Follow-up examinations at 1, 3, 6, 9 and 12 mo after cyst enucleation and GBR revealed no
clinical recurrence of the lesion (Supplementary Table 2).

DISCUSSION

Odontogenic jaw cyst is a common cause of jaw defect. For jaw defect after odontogenic jaw cyst
enucleation, there is no universal treatment. In the past, most of the methods used were tissue self-
healing. Chiapasco et al[12] evaluated spontaneous bone healing after enucleation of large mandibular
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Figure 2 The patients with tooth defects were treated with implants. A-C: Preoperative imaging; D-F: The imaging of six month after operation; G, H,
and I: The imaging of nine month after operation, implant surgery; A, D, and G: Coronal plane; B, E, and H: Horizontal plane; C, F, and I: Three-dimensional

reconstruction.

cysts with a computerized analysis of postoperative panoramic radiographs, which showed mean
reduction in size of the residual cavity of 12.34% after 6 mo, 43.46% after 1 year, and 81.30% after 2
years, and increase in bone density was 37% after 6 mo, 48.27% after 12 mo, and 91.01% after 24 mo.
Rabin Chacko et al[7] evaluated spontaneous bone regeneration after enucleation of odontogenic jaw
cysts (diameter 1.4 cm-15 cm) with a computerized analysis of postoperative panoramic radiographs,
which showed mean reduction in size of the residual cavity of 25.85% after 6 mo, 57.13% after 9 mo,
81.03% after 1 year and 100% after 2 years. Li[13] used CBCT to explore the natural outcome of jaw
defect after curettage of odontogenic jaw cysts. CBCT images showed that the cytoplasm around the
cyst was regenerated and reconstructed, and the cyst cavity was gradually reduced. The formation rate
differed with the size of the original capsule, which was maintained at about 50% and 80% at 6 mo and
12 mo, respectively, after the operation.

In recent years, with the emergence of high-quality biomaterials, a large number of studies have been
carried out on the treatment of jaw lesions with exogenous implants as filling materials. At present, the
commonly used xenogeneic bone meal mainly comes from cattle, such as Geistlich Bio-Oss®. Kim et al
[14] conducted a follow-up observation of 20 patients with cysts filled with xenogeneic bone meal
materials after curettage, and found that there was more new bone formation 3 mo after the operation.
Tonetti et al[15] applied the material to the treatment of alveolar defect caused by periodontal disease,
and showed that the xenogeneic bone meal had good bone-forming ability. Although these allogeneic
materials lack active components, such as osteoblasts, which do not have the ability to induce bone
formation, their porous structure can guide bone tissue regeneration. Yin et al[16] found that after
curettage of cysts with Geistlich Bio-Oss®, new bone formation was found in the defect area 1 and 3 mo
after the operation, and bone integration occurred 6 mo later. Our study also found that after curettage
combined with GBR for the treatment of odontogenic jaw cysts with small lesion area, the defect area
healed well 3-4 mo after the operation, which was similar to the surrounding normal density, and the
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Figure 3 Clinical observation of postoperative treatment effect. A: Six months after cyst enucleation combined with guided bone regeneration (GBRY); B-
D: Nine months after cyst enucleation combined with GBR, implant surgery and immediate restoration; E and F: Final implant-supported prosthesis.

JBaishideng®

boundary between the two was not clear. After enucleation combined with GBR, the defect area healed
well 6-8 mo after the operation, which was similar to the surrounding normal density. It is suggested
that this treatment method has a definite effect on promoting the healing of maxillofacial cysts after
surgery. Compared with the simple enucleation method, the time of osteogenesis was significantly
shortened. For patients with simultaneous cyst and tooth extraction, this treatment method can shorten
the time of tooth formation, implant the missing teeth as soon as possible, and shorten the disease
course. This is particularly important for patients with anterior teeth cysts. Maxillary anterior tooth area
is an important oral aesthetic area, which is exposed by lip tissue in the maximum movement state. The
loss of teeth in this area not only causes the loss of function of the missing tooth area, but also has a
significant impact on the facial appearance, language, pronunciation and mental health of patients.
Studies have shown that the natural healing time of large bone defects after cyst surgery takes 2-5 years,
and there may be insufficient bone height and width, which brings challenges for later implantation.
Therefore, how to shorten the time of missing teeth and provide sufficient bone for implant has become
an urgent problem. In our study, a 50-year-old female patient presented with residual roots of 12, 11, 12,
22. CBCT showed that the size of the cyst in the area of #12-22 was 29.8 mm x 21.3 mm, and the buccal
and lingual bone walls were absorbed. At the follow-up visit 6 mo after #12,11,21,22 extraction + cyst
enucleation + GBR, it was found that the bone mass in the edentulous area and the buccal alveolar bone
fullness were well recovered. CBCT showed that the width of alveolar bone and the height were
adequate. An implant operation was performed at #12 and #22 sites, and the initial stability of the
implants was greater than 35N, so immediate repair was carried out (Figures 2 and 3). This shortened
the time of missing teeth and patient satisfaction was high. At present, five cases of missing teeth in the

WJCC | https://www.wjgnet.com 2769 March 26,2022 | Volume10 | Issue9 |



Cao YT et al, Enucleation and GBR in odontogenic jaw cysts

Jaishideng®

cyst area have been repaired by implants, which significantly shortened the time of missing teeth, and
the patients were satisfied.

All 13 patients were treated with surgical enucleation and primary bone defect repair using GBR with
xenograft and resorbable collagen membrane, along with a recurrence-free follow-up period. There was
no infection after bone grafting. The possible reasons may be the following. (1) After bone grafting,
biomaterial scaffolds play an important role in mandibular regeneration. Complete filling of biomaterial
scaffolds in the capsule cavity is conducive to blood clotting to stabilize the defect area, and then
promote mandibular regeneration; (2) intact biofilm is also important, which can block the influence of
extraluminal soft tissue on bone regeneration; and (3) when the wound was closed, the base of the soft
tissue valve was supported by biological scaffold and biofilm, and sutured tightly to avoid infection in
the surgical area.

This study had some limitations, including small sample size and short follow-up time. In the future,
we need to expand the sample size and continue to delay the return visit time. In addition, a reasonable
control group should be set up for prospective comparison.

CONCLUSION

The application of odontogenic jaw cysts extraction combined with GBR can shorten the time of
osteogenesis, increase the amount of new bone formation, reduce complications, and improve quality of
life. It has good prospects for application in the treatment of odontogenic jaw cysts. However, this study
also has some limits, such as insufficient sample size and short follow-up time, we needs further to
increase the sample size, the results obtained will be more persuasive.

ARTICLE HIGHLIGHTS

Research background

The odontogenic jaw cyst is a cavity containing liquid, semifluid or gaseous components, with the
development of the disease. In recent years, with the rapid development of oral materials and the
transformation of treatment of jaw cysts, more options are available for treatment of postoperative bone
defect of jaw cysts. Guided bone regeneration (GBR) places biomaterials in the bone defect, and then
uses biofilm to separate the proliferative soft tissue and the slow-growing bone tissue to maintain the
space for bone regeneration, which is widely used in the field of implantology.

Research motivation

This was a retrospective study to observe the clinical effect of guided bone regeneration (GBR) in
repairing bone defect after enucleation of small and medium-sized odontogenic jaw cysts. The
application of odontogenic jaw cysts extraction combined with GBR can shorten the time of
osteogenesis, increase the amount of new bone formation, reduce complications, and improve quality of
life. GBR has good prospects for application in the treatment of small and medium-sized odontogenic
jaw cysts.

Research objectives
To observe the clinical effect of GBR in repairing bone defect after enucleation of small and medium-
sized odontogenic jaw cysts.

Research methods

From June 2018 to September 2020, 13 patients (7 male, 6 female) with odontogenic jaw cysts were
treated in the Department of Oral Surgery, Ninth People’s Hospital, Shanghai Jiao Tong University
School of Medicine. Adults without hypertension, heart disease, diabetes or other systemic diseases
were selected. The diagnosis was based on the final pathological results: 11 cases were diagnosed as
apical cysts, one as primordial cyst, and one as dentigerous cyst. The lesions were located in the maxilla
in seven cases, and in the mandible in six cases. All cases were treated with the same method of
enucleation combined with GBR.

Research results

Three to four months after the operation, the boundary between the implant site and the surrounding
normal stroma was not obvious in patients with small-sized odontogenic jaw cysts. The patients with
tooth defects were treated with implant after 6 mo. For the patients with medium-sized odontogenic jaw
cysts, the density of the center of the implant area was close to the normal mass at 6 mo after surgery,
and there was a clear boundary between the periphery of the implant area and the normal mass. The
boundary between the periphery of the implant area and the normal mass was blurred at 8-9 mo after
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surgery. Patients with tooth defects were treated with implants at > 6 mo after the operation.

Research conclusions

Enucleation combined with guided bone regeneration in small and medium-sized odontogenic jaw cysts
can shorten the time of osteogenesis, increase the amount of new bone formation, reduce complications,
and improve quality of life.

Research perspectives

The application of odontogenic jaw cysts extraction combined with GBR can shorten the time of
osteogenesis, increase the amount of new bone formation, reduce complications, and improve quality of
life. It has good prospects for application in the treatment of odontogenic jaw cysts.
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