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Abstract (J Korean Assoc Oral Maxillofac Surg 2024;50:197-205)

Objectives: To evaluate the effectiveness of decompression and various parameters that may affect volume change in cystic lesions.

Patients and Methods: This retrospective study included patients who visited the Department of Oral and Maxillofacial Surgery at Ewha Womans
University Medical Center between 2012 and 2022 for decompression of cystic lesions of the jaw. To measure volume changes, pre- and post-decom-
pression cone-beam computed tomography was performed and reconstructed in three dimensions using Mimics 25.0 software (Materialise NV). A
comparative analysis was performed based on sex, age, initial cyst volume, location, degree of cortical layer expansion, and pathologic diagnosis using
the Mann—Whitney U and Kruskal-Wallis tests.

Results: In all 20 cases, the duration of decompression was 7.84:3.35 months, and all patients successfully completed the decompression period with-
out any complications. Significant differences were observed in the reduction rate and shrinkage speed based on the degree of cortical layer expansion.
However, only the shrinkage speed (not the reduction rate) showed a significant difference with respect to the initial cyst volume. Significant differ-
ences were not observed based on sex, age, location, or pathologic diagnosis.

Conclusion: Although the present study involved a small number of cases, the effectiveness of decompression was confirmed. In particular, 3D analy-
sis overcame the shortcomings of previous studies of decompression and allowed earlier resection. Further studies with more patients are required to

https://doi.org/10.5125/jkaoms. 2024.50.4.197  (PR)

provide a rationale for these results and identify factors that influence decompression.
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|. Introduction

An odontogenic cyst is a connective tissue-lined space
filled with soft or hard substances. The osmotic pressure in-
side a cyst is higher than in the surrounding area, allowing
the entry of foreign tissue and resulting in increased fluid
in the cavity and destruction of surrounding bone tissue.
These cysts are common within the jaw and are usually slow-
growing, asymptomatic, and sometimes remain undetected

until they are very large. In such cases, invasion of important
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anatomical structures such as the inferior alveolar nerve and
maxillary sinus, tooth displacement, root resorption, nerve
damage, and jaw bone fracture may occur'”.

Various treatments have been used for managing these
cysts, ranging from decompression only to marsupialization,
enucleation, and resection or a combination of decompression
and enucleation™. In developing a treatment plan for a cyst,
features such as patient age, anatomical location of the lesion,
lesion size, and histological diagnosis should be considered to
obtain a better prognosis. Although invasive surgery (such as
enucleation and resection) is usually considered the treatment
of choice for cyst removal, conservative treatment should be
considered if serious complications such as facial deformi-
ties, jaw bone fractures, tooth damage, or nerve damage are
anticipated following surgery™”.

Decompression is a common conservative procedure in
which the surgeon creates a window between the cyst and
external environment, reducing the pressure of the cystic
fluid in the cavity to stimulate growth of the osteoblasts'
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and induce bone deposition toward the cystic wall'”"". If
these methods result in a reduction in lesion size to not affect
important anatomical structures such as the teeth or nerves,
additional surgery may be performed to excise the remaining
cyst”.

Although the efficacy of decompression has been reported
in several previous studies, the factors affecting cyst volume
reduction and the rate of shrinkage remain controversial. The
reduction in the size of the bone defects following decom-
pression is commonly evaluated using panoramic radiograph-

3,14 . . . .
314 Thus, information on the three-dimensional

ic imaging
(3D) relationship between cystic lesions and major anatomi-
cal structures is limited'>'’, limiting determination of their
exact size. These limitations hinder the ability to identify
factors influencing cyst size changes after decompression and
plan subsequent treatment strategies.

Thus, assuming that 3D assessment of volumetric changes
in cystic lesions before and after decompression surgery
could provide a more accurate evaluation of the efficacy of
decompression surgery and help identify factors that may
influence volume changes, cone-beam computed tomography
(CBCT) was used to evaluate the effectiveness of decom-
pression and analyze parameters that may affect the volume

change in cystic lesions.

Il. Patients and Methods

1. Study design and sample

This retrospective study followed the ethical standards of
the Declaration of Helsinki and was approved by the Institu-
tional Review Boards of Ewha Womans University Medical
Center, Ewha Womans University Mokdong Hospital (No.
2022-09-003), and Ewha Womans University Seoul Hospital
(No. 2022-09-010-002). Informed consent was obtained.

Patients who visited the Department of Oral and Maxillofa-
cial Surgery at Ewha Womans University Mokdong Hospital
or Ewha Womans University Seoul Hospital between 2012
and 2022 and who underwent decompression for cystic le-
sions of the jaw were selected. Twenty-six patients met the
inclusion criteria (20 at Ewha Womans University Mokdong
Hospital and six at Ewha Womans University Seoul Hospi-
tal).

The inclusion criteria were the following: histopathological
diagnosis of odontogenic cysts, decompression based on the
treatment plan, CBCT performed at least once for preopera-
tive and postoperative comparisons, and at least 6 months of
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follow-up. The following patients were excluded: patients
who did not follow-up after decompression, had missing CT
data, were illiterate, did not understand the decompression
procedure or did not provide consent, were unable to per-
form self-cleaning, were pregnant, or had local infection or
systemic diseases such as osteoporosis that could affect bone

metabolism.

2. Surgical procedures for decompression

All patients underwent a standardized protocol as described
below. Patients underwent CBCT imaging between 2012
and 2022 prior to the surgery at Ewha Womans University
Mokdong Hospital using the CT scanner DINNOVA 3 (HDX
Corp.) at a measurement value of 90 kVp (voltage), quality
standard of 10 mA (tube current), and field of view (FOV)
of 20x19 cm and between 2019 and 2022 at Ewha Womans
University Seoul Hospital using the CT scanner Osstem T1
(Osstem Implant Co., Ltd.) at a measurement value of 95
kVp (voltage), quality standard of 6 mA (tube current), and
FOV of 15%9 cm.

An incision was made under local anesthesia (2% lido-
caine with 1:100,000 epinephrine; Yuhan Corp.) to perform
decompression. A handpiece with a burr was used to create
an opening to access the cyst, and a portion of the cystic
membrane tissue was dissected and biopsied for histological
confirmation. A disposable suction catheter (PVC; Medi-
Force) was cut to the required length and diameter (12-16
Fr) based on the size of the lesion, inserted into the cyst,
sutured to the oral mucosa using 4-0 Ethilon (Ethicon) to
maintain patency, and irrigated with normal saline several
times. In cases where suturing to prevent catheter dislodge-
ment was difficult, acrylic resin was used to fabricate an
obturator that could be worn by the patient as shown in Fig.
1. If an impacted third molar or some other tooth was pres-
ent that could be extracted without complications, the tooth
was extracted. Postoperatively, 250 mg amoxicillin and 385
mg ibuprofen were prescribed for 7 days, and the patient
used a 0.2% chlorhexidine mouthwash daily. The patient was
instructed to return to the clinic every week for 1 month after
the procedure and to self-rinse with saline 2-3 times daily.
Thereafter, the patient was followed up monthly, and if the
catheter became contaminated or had fallen out, it was imme-
diately replaced with a new catheter. CBCT was performed
every 2 months to determine the timing of resection based on
the size of the lesion and its relationship with the surrounding
structures.(Fig. 2) Enucleation was performed when the cys-



tic boundaries were sufficiently clear to minimize damage to

the surrounding structures.
3. Data collection
The duration of decompression was calculated as the date

of CBCT at the first visit to the department to that of the last
CBCT performed before resection. To measure the total vol-

ume of each patient’s cystic lesion, the Digital Imaging and
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Communications in Medicine files were entered into Mimics
25.0 software (Materialise NV). The cross-sectional bound-
ary of the cystic lesion was used to delineate the lesion area
using the difference in Hounsfield units in the CBCT images
in all directions where the cyst was observed. After establish-
ing the cross-sectional boundary of the lesion, the cyst was
reconstructed three-dimensionally to measure its volume.(Fig.
3) The area marked as the cyst was reviewed and corrected
along all axes of the CBCT image. The volume change fol-

Fig. 1. A case involving catheter place-
ment for decompression. A. Intraoral
view after catheter placement for de-
compression. B. Obturator produced
with acrylic resin and a catheter.

Heon-Young Kim et al: Three-dimensional analysis
of decompression efficacy and influencing factors in
the maxillofacial cystic lesions: a retrospective study. J
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Fig. 2. Coronal and sagittal cone-beam
computed tomography performed at
follow-up after decompression; cystic
lesion size decreased over the course
of approximately 11 months. A. At initial
diagnosis. B. Five months after decom-
pression. C. Eleven months after de-
compression.

Heon-Young Kim et al: Three-dimensional analysis of
decompression efficacy and influencing factors in the
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Fig. 3. Cystic lesion analysis in cone-

gw e e .;_j beam computed tomography images.
Kse- Sliws) Three-dimensional reconstruction for
o | volume measurement.
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lowing decompression was visually verified using the same
method. In the mandible, the cyst was near the anatomical
structures, such as the inferior alveolar nerve, and separation
of the nerve and cyst lesion was confirmed during decom-
pression and follow-up. To minimize error, a single clinician
(SML) performed the procedure.

4, Parameters considered for evaluating the factors
affecting decompression

To determine the factors influencing the effectiveness of
decompression, a comparative analysis was performed based
on patient sex and age, initial cyst volume, lesion location,
degree of cortical layer expansion, and pathologic diagnosis.
The criteria for these factors were based on previous stud-
ies: age was set at 30 years based on a study by Ihan Hren et
al."”, and the initial volume of the cyst was set at 10,000 mm’
based on a study by Anavi et al."*. In addition, based on exist-
ing studies, the criteria were set and compared, and the reduc-
tion rate and shrinkage speed of the cysts were calculated".
Cases were categorized as severe when the degree of cortical
layer expansion extended >1.5-fold buccolingually compared
with the opposite normal site, and cases extending <1.5-fold
were classified as mild"”’. To minimize bias, two reviewers
independently assessed the data during the data collection
and analysis process, and any ambiguous cases were resolved
through discussion.
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5. Statistical analysis

Data were analyzed using IBM SPSS Statistics for Win-
dows, version 23.0 (IBM Corp.). The Mann—Whitney U and
Kruskal-Wallis tests were used for statistical analyses. Statis-
tical significance was set at P<0.05.

lll. Results

Among the 26 patients who underwent decompression, six
were not included in the study due to failure to attend follow-
up appointments at the scheduled times, catheter dislodge-
ment preventing tracking, or missing CBCT images. In all
20 cases (17 at Ewha Womans University Mokdong Hospital
and three at Ewha Womans University Seoul Hospital), the
duration of decompression was 7.84+3.35 months, and all
patients successfully completed the decompression period
without any complications such as infection or edema. Fur-
thermore, enucleation was safely performed, and no patients
complained of signs of nerve damage. Demographic informa-
tion regarding the participants is presented in Table 1, and
pathological information about the odontogenic cyst is shown
in Supplementary Table 1.

Table 2 shows the volume reduction rate and shrinkage
speed of 20 odontogenic cysts based on the clinical and ra-
diologic parameters. Significant differences were observed
in the cyst volume reduction rate and shrinkage speed based
on the degree of cortical layer expansion. Analysis of the de-
gree of cortical layer expansion revealed a reduction rate of



62.0% in 12 mild cases and of 74.0% in eight severe cases,
with a P-value of 0.045. In addition, the shrinkage speed was
557.1 mm’/month in mild cases and 1045.8 mm®/month in
severe cases, with a P-value of 0.025. However, only shrink-
age speed showed a significant difference with respect to the

Table 1. Patient information

Variable Total (n=20)

Sex

Male 8

Female 12
Age (yr)

<30 11

>30 9
Initial cyst volume (mm®)

<10,000 16

=>10,000 4
Location

Maxilla 7

Mandible 13
Degree of cortical layer expansion

Mild 8

Severe 12
Pathologic diagnosis

Dentigerous cyst 11

Radicular cyst 7

OKC 2

(OKC: odontogenic keratocyst)

Heon-Young Kim et al: Three-dimensional analysis of decompression efficacy and influ-
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initial cyst volume. For this volume, 16 of 20 patients had a
reduction rate of 69.6% when the volume was <10,000 mm’
and of 67.6% when >10,000 mm’ (P=0.925). The shrinkage
speed was 637.1 mm’/month when the volume was <10,000
mm’ and 1,703.2 mm’/month when >10,000 mm’ (P=0.038).
Significant differences were not observed based on sex, age,

location, or pathologic diagnosis.

IV. Discussion

In this retrospective study, the volume changes in maxil-
lofacial cysts following decompression were analyzed us-
ing CBCT, and the effectiveness of decompression for the
treatment of cysts was evaluated by assessing the influence
of patients’ sex and age, initial cyst volume, lesion location,
degree of cortical layer expansion, and pathological diagno-
sis. Because volume reduction after decompression occurs
in three dimensions, measuring the volume or reduction
rate of a lesion using two-dimensional panoramic images is
not accurate. Thus, 3D analysis using CT is useful for more
accurate assessment of cyst volume or involvement of adja-
cent structures because the boundaries of the lesion are ac-

20,21 . . .
~". However, conventional CT is expensive

curately shown
and involves high radiation exposure, hindering additional
scans during follow-up. In contrast, CBCT is useful due to
its low cost and low exposure and has recently become a

key diagnostic tool in dentistry, providing 3D images of the

Table 2. Rate of reduction in cyst volume and shrinkage speed based on parameters

Reduction rate

Shrinkage speed

Parameter —Whi —Whi
Mean=SD Mar{l;] t::;;“ey P-value Mean+SD MaI[l;l teVSV;;ney P-value
Sex
Male 66.2+11.1 35 0.316 697.8+619.7 38 0.440
Female 71.2+13.5 952.0+812.0
Age (y1)
<30 69.9+14.6 48 0.909 739.9+460.1 47 0.939
>30 68.2+10.4 1,015.9+1038.7
Initial cyst volume (mm’®)
<10,000 69.6+12.8 31 0.925 637.1+448.9 10 0.038*
=>10,000 67.6+13.1 1,703.2+1,094.5
Location
Maxilla 70.3x14.4 38 0.552 1,207.6+1,028.2 32 0.285
Mandible 68.5+12.1 657.9+459.7
Degree of cortical layer expansion
Mild 62.0x11.4 22 0.045%* 557.1+£559.5 19 0.025%
Severe 74.0+11.3 1,045.8+788.4
Pathologic diagnosis
DC 70.3x13.0 0.609" 0.738 867.0+658.4 0.354' 0.838
RC 67.4+15.1 593.3+339.4
OKC 66.0+0.66 519.4+99.9

(DC: dentigerous cyst, RC: radicular cyst, OKC: odontogenic keratocyst, SD: standard deviation)

'Kruskal-Wallis test.
*#P<0.05.
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maxillofacial area™. Although differences may exist between
multidetector CT (MDCT) and CBCT?, recent studies have
suggested that these differences are not significant. Further-
more, studies have been performed in which CBCT was used
for decompression in the maxillofacial area™.

Those previous results were the basis for the present study,
although two different CBCT systems were used. After Mim-
ics software was used to adjust for the three cases impacted
by the different systems, the results were not significantly
different; therefore, those three cases were included in the
analysis.

In the present study, sex and age were not correlated with
volume loss. Lizio et al.’, Gao et al.”’, and Kubota et al.”
found no correlation between age and volume reduction,
while Park et al.”, Anavi et al."*, and Song et al.”’” did report
such a correlation.

Song et al.”” reported that the volume reduction rate was
associated with the original size of the cystic lesion before
decompression, and other studies reported that volume re-

19,28 . 18
. However, Anavi et al.

duction increased with cyst size
reported a significantly higher rate of reduction for smaller
cysts than for larger cysts. In the present study, significant
correlation was not observed in the rate of reduction; how-
ever, the shrinkage speed was significantly higher for larger
cystic lesions (P<0.05).

Regarding the location of the cyst in the jaw, the mean
volume reduction rates were 70.3% and 68.5%, with mean
shrinkage speeds of 1,207.6 mm’/month and 657.9 mm’/
month in the maxilla and mandible, respectively. Although
the maxilla showed a higher reduction rate and faster shrink-
age speed, the difference was not statistically significant. The
higher rate of volume reduction and shrinkage speed in the
maxilla may occur because most cysts in that area are associ-
ated with the maxillary sinus, which contains air. However,
the mandible is a large, hard, U-shaped bone that can hinder
volume reduction compared with the maxilla.

In the present study, several factors that may influence cyst
volume changes were evaluated, and a significant difference
was found in the degree of cortical layer expansion (P<0.05).
However, in previous studies, significant differences were not
observed in the rate of cyst volume reduction with the degree
of cortical layer expansion'””’.

In several studies, volumetric changes following pathologic
diagnosis and decompression have been evaluated”””. Gao et
al.” reported that decompression was more effective for ra-
dicular cysts (RCs) than for odontogenic keratocysts (OKCs)
or unicystic ameloblastomas. Similar results were obtained
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by Kubota et al.*

decompression in RCs than in OKCs or dentigerous cysts

, who reported faster shrinkage speed after

(DCs). In contrast, Kim et al.” reported greater shrinkage in
DCs than in OKCs or RCs after decompression. However,
Anavi et al." reported a few significant intergroup differences
in shrinkage speed among RCs, DCs, and OKCs. In the pres-
ent study, intergroup differences in the rate of reduction and
shrinkage speed were not observed (P>0.05).

The factors influencing decompression remain controver-
sial due to variations in conditions and analytical methods
across studies. Notably, the results of the present study dif-
fered from previous studies due to the relatively small sample
size; however, the effectiveness of decompression was con-
firmed. For large odontogenic cysts in the oral and maxil-
lofacial regions, decompression can minimize damage to the
adjacent structures and reduce the amount of bone grafting
required, decreasing the treatment cost and risk of graft fail-
ure'**"?. The ability of decompression to reduce the extent
or difficulty in performing the surgery, especially in children
and older adult patients, leads to more favorable treatment
outcomes compared with conventional resection’. Complica-
tions have been reported more frequently when immediate
excision is performed without decompression or marsupial-
ization of extensive jaw cysts. In the literature, the prevalence
of permanent sensory disturbances ranges from 2.0%-18.0%,
temporary sensory disturbance from 8.0%-35.0%, and in-
complete ossification from 12.0%-40.0%"****. Although the
need for additional surgery following sufficient reduction of
the cyst volume after decompression is a disadvantage, the
resulting histological changes are conducive for resection,
as shown in Fig. 4 for the present study. The epithelial lining
was confirmed to be thicker and easier to enucleate after de-
compression’. Marker et al.’ reported that histologic changes
facilitated enucleation in 23 OKC cases. However, response
to decompression can vary by case, and regular follow-up is
essential.

The disadvantages of decompression include a long treat-
ment duration, discomfort, and varying results that greatly
depend on patient cooperation’””. Regarding the decompres-
sion period, Enislidis et al.” reported an average shrinkage of
81% in 446 days, Lizio et al.’ reported an average reduction
of 49.86% in 5.7 months, and Song et al.”” reported a 48.28%
reduction in volume in six months. Marker et al.’ recom-
mended 12 months of decompression for odontogenic cysts,
and Anavi et al." recommended 33 months for the maxilla
and 22 months for the mandible. Park et al.* calculated the
half-life of an odontogenic cyst to be 270 days. In the pres-
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Fig. 4. Histopathologic changes due to
decompression. A. Before decompres-

© |/ [50wm]

sion of an odontogenic keratocyst (H&E
staining, x200). B. After decompression
with resection (H&E staining, x100). C.
Before decompression (H&E staining,
x40) of a dentigerous cyst. D. After de-
compression with resection (H&E stain-
ing, x40).

Heon-Young Kim et al: Three-dimensional analysis
S of decompression efficacy and influencing factors in
@" the maxillofacial cystic lesions: a retrospective study. J
Korean Assoc Oral Maxillofac Surg 2024

ent study, the duration of decompression was determined by
observing the changes in the lesion. Furthermore, the enucle-
ation was completed without any unusual complications.
Compared with the duration of decompression in several pre-
vious studies, a short period of decompression was performed
in the present study, and the rate of decompression was fast
until 3-6 months after the procedure and then gradually
slowed.(Supplementary Fig. 1) This finding is consistent with
that of Tomomatsu et al."', who showed a significant differ-
ence in the first 3-4.5 months and recommended enucleation
be performed at 4.5 months. Although the duration of decom-
pression varies widely by case, the ideal duration of decom-
pression should be considered until the time when resection
can be performed without damaging important anatomical
structures™”. The performance of 3D analysis is expected to
allow enucleation at an earlier time than in previous cases,
somewhat compensating for the shortcomings of decompres-
sion. However, the present study had several limitations. The
number of cases was relatively small, and there were only a
few cases for each pathological diagnosis. In addition, even
with appropriate software, standardizing the Hounsfield
units obtained from CBCT is difficult compared with those
of MDCT, and the results may vary by CBCT machine.
This may introduce bias in the statistical analysis of volume
changes and the efficacy of decompression. Furthermore, the
study was limited to Korean patients, which may introduce

regional and racial biases.

V. Conclusion

In the present study, 20 cases were analyzed to measure

volume change during decompression of odontogenic cysts.
Although the present study involved a small number of
cases, the effectiveness of decompression was confirmed. In
particular, 3D analysis overcame the shortcomings of previ-
ous studies of decompression and allowed earlier resection.
Further studies with more patients are required to provide a
rationale for these results and identify factors that influence

decompression.

ORCID

Heon-Young Kim, https://orcid.org/0000-0003-1735-3809
Sung Min Lee, https://orcid.org/0009-0009-6131-4760
Jung-Hyun Park, https://orcid.org/0000-0002-5297-5059
Sun-Jong Kim, https.//orcid.org/0000-0003-3659-2848

Authors’ Contributions

H.YK. and S.M.L. obtained the data and wrote the manu-
script. J.H.P. and S.J.K. reviewed and revised the manuscript.

All authors read and approved the final manuscript.

Funding

No funding to declare.

Ethics Approval and Consent to Participate
This retrospective study followed the ethical standards of

the Declaration of Helsinki and was approved by the Institu-
tional Review Boards of Ewha Womans University Medical

203


https://orcid.org/0000-0003-1735-3809
https://orcid.org/0009-0009-6131-4760
https://orcid.org/0000-0002-5297-5059
https://orcid.org/0000-0003-3659-2848

J Korean Assoc Oral Maxillofac Surg 2024;50: 197-205

Center, Ewha Womans University Mokdong Hospital (No.
2022-09-003), and Ewha Womans University Seoul Hospital
(No. 2022-09-010-002). Informed consent was obtained.

Supplementary Materials

Supplementary data is available at http://www.jkaoms.org.

Conflict of Interest

No potential conflict of interest relevant to this article was

reported.

10.

204

References

. Manor E, Kachko L, Puterman MB, Szabo G, Bodner L. Cystic

lesions of the jaws - a clinicopathological study of 322 cases and
review of the literature. Int J Med Sci 2012;9:20-6. https://doi.
org/10.7150/ijms.9.20

. Park HS, Song IS, Seo BM, Lee JH, Kim MIJ. The effectiveness

of decompression for patients with dentigerous cysts, keratocystic
odontogenic tumors, and unicystic ameloblastoma. J Korean Assoc
Oral Maxillofac Surg 2014;40:260-5. https://doi.org/10.5125/jka-
oms.2014.40.6.260

. Lizio G, Sterrantino AF, Ragazzini S, Marchetti C. Volume reduc-

tion of cystic lesions after surgical decompression: a computerised
three-dimensional computed tomographic evaluation. Clin Oral In-
vestig 2013;17:1701-8. https://doi.org/10.1007/s00784-012-0869-z

. Wakolbinger R, Beck-Mannagetta J. Long-term results after treat-

ment of extensive odontogenic cysts of the jaws: a review. Clin
Oral Investig 2016;20:15-22. https://doi.org/10.1007/s00784-015-
1552-y

. Nakamura N, Mitsuyasu T, Mitsuyasu Y, Taketomi T, Higuchi Y,

Ohishi M. Marsupialization for odontogenic keratocysts: long-
term follow-up analysis of the effects and changes in growth
characteristics. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2002;94:543-53. https://doi.org/10.1067/moe.2002.128022

. Marker P, Brondum N, Clausen PP, Bastian HL. Treatment of large

odontogenic keratocysts by decompression and later cystectomy: a
long-term follow-up and a histologic study of 23 cases. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 1996;82:122-31. https://
doi.org/10.1016/s1079-2104(96)80214-9

. Pogrel MA, Jordan RC. Marsupialization as a definitive treat-

ment for the odontogenic keratocyst. J Oral Maxillofac Surg
2004;62:651-5; discussion 655-6. https://doi.org/10.1016/
j.joms.2003.08.029

. Cranin AN, Madan S, Fayans E. Novel method of treating large

cysts of jaws in children. N'Y State Dent J 1994;60:41-4.

. Chiapasco M, Rossi A, Motta JJ, Crescentini M. Spontaneous bone

regeneration after enucleation of large mandibular cysts: a radio-
graphic computed analysis of 27 consecutive cases. J Oral Maxil-
lofac Surg 2000;58:942-8; discussion 949. https://doi.org/10.1053/
joms.2000.8732

Castro-Nuiiez J. Decompression of odontogenic cystic lesions:
past, present, and future. J Oral Maxillofac Surg 2016;74:104.¢1-9.
https://doi.org/10.1016/j.joms.2015.09.004

. Bonavolonta P, Dell'Aversana Orabona G, Friscia M, Sani L, Ab-

bate V, laconetta G, et al. Surgical management of large odonto-
genic cysts of the mandible. J Craniofac Surg 2019;30:¢658-61.
https://doi.org/10.1097/scs.0000000000005725

13.

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

. de Molon RS, Verzola MH, Pires LC, Mascarenhas VI, da Silva

RB, Cirelli JA, et al. Five years follow-up of a keratocyst odon-
togenic tumor treated by marsupialization and enucleation: a case
report and literature review. Contemp Clin Dent 2015;6(Suppl
1):S106-10. https://doi.org/10.4103/0976-237x.152963

Dolanmaz D, Etoz OA, Pampu A, Kalayci A, Gunhan O. Marsupi-
alization of unicystic ameloblastoma: a conservative approach for
aggressive odontogenic tumors. Indian J Dent Res 2011;22:709-12.
https://doi.org/10.4103/0970-9290.93461

. Litvin M, Caprice D, Infranco L. Dentigerous cyst of the maxilla

with impacted tooth displaced into orbital rim and floor. Ear Nose
Throat J 2008;87:160-2.

. Zhao Y, Liu B, Han QB, Wang SP, Wang YN. Changes in bone

density and cyst volume after marsupialization of mandibular
odontogenic keratocysts (keratocystic odontogenic tumors). J
Oral Maxillofac Surg 2011;69:1361-6. https://doi.org/10.1016/
j.joms.2010.05.067

. Krennmair G, Lenglinger F. Imaging of mandibular cysts with a

dental computed tomography software program. Int J Oral Maxil-
lofac Surg 1995;24(1 Pt 1):48-52. https://doi.org/10.1016/s0901-
5027(05)80856-2

Than Hren N, Miljavec M. Spontanecous bone healing of the
large bone defects in the mandible. Int J Oral Maxillofac Surg
2008;37:1111-6. https://doi.org/10.1016/;.ij0m.2008.07.008

Anavi Y, Gal G, Miron H, Calderon S, Allon DM. Decompression
of odontogenic cystic lesions: clinical long-term study of 73 cases.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2011;112:164-
9. https://doi.org/10.1016/j.triple0.2010.09.069

. Jeong HG, Hwang JJ, Lee SH, Nam W. Effect of decompres-

sion for patients with various jaw cysts based on a three-dimen-
sional computed tomography analysis. Oral Surg Oral Med Oral
Pathol Oral Radiol 2017;123:445-52. https://doi.org/10.1016/
j.0000.2016.11.012

Pogrel MA. Treatment of keratocysts: the case for decompression
and marsupialization. J Oral Maxillofac Surg 2005;63:1667-73.
https://doi.org/10.1016/j.joms.2005.08.008

Marin S, Kirnbauer B, Rugani P, Mellacher A, Payer M, Jakse N.
The effectiveness of decompression as initial treatment for jaw
cysts: a 10-year retrospective study. Med Oral Patol Oral Cir Bucal
2019;24:e47-52. https://doi.org/10.4317/medoral.22526

Khavid A, Sametzadeh M, Godiny M, Moarrefpour MM. Com-
parison of the hounsfield unit values obtained from cone-beam
computed tomography (CBCT) and multidetector computed to-
mography (MDCT) images for different bone densities. J Contemp
Med Sci 2021;7:92-5.

Liang X, Lambrichts I, Sun Y, Denis K, Hassan B, Li L, et al.
A comparative evaluation of cone beam computed tomography
(CBCT) and multi-slice CT (MSCT). Part II: on 3D model ac-
curacy. Eur J Radiol 2010;75:270-4. https://doi.org/10.1016/
j-ejrad.2009.04.016

Kwon YJ, Ko KS, So BK, Kim DH, Jang HS, Kim SH, et al. Effect
of decompression on jaw cystic lesions based on three-dimensional
volumetric analysis. Medicina (Kaunas) 2020;56:602. https://doi.
org/10.3390/medicina56110602

Gao L, Wang XL, Li SM, Liu CY, Chen C, Li JW, et al. Decom-
pression as a treatment for odontogenic cystic lesions of the jaw.
J Oral Maxillofac Surg 2014;72:327-33. https://doi.org/10.1016/
j.joms.2013.07.035

Kubota Y, Imajo I, Itonaga R, Takenoshita Y. Effects of the pa-
tient's age and the size of the primary lesion on the speed of shrink-
age after marsupialisation of keratocystic odontogenic tumours,
dentigerous cysts, and radicular cysts. Br J Oral Maxillofac Surg
2013;51:358-62. https://doi.org/10.1016/j.bjoms.2012.07.017

Song IS, Park HS, Seo BM, Lee JH, Kim M1J. Effect of decompres-
sion on cystic lesions of the mandible: 3-dimensional volumetric
analysis. Br J Oral Maxillofac Surg 2015;53:841-8. https://doi.
org/10.1016/j.bjoms.2015.06.024


http://www.jkaoms.org
https://doi.org/10.7150/ijms.9.20
https://doi.org/10.7150/ijms.9.20
https://doi.org/10.5125/jkaoms.2014.40.6.260
https://doi.org/10.5125/jkaoms.2014.40.6.260
https://doi.org/10.1007/s00784-012-0869-z
https://doi.org/10.1007/s00784-015-1552-y
https://doi.org/10.1007/s00784-015-1552-y
https://doi.org/10.1067/moe.2002.128022
https://doi.org/10.1016/s1079-2104(96)80214-9
https://doi.org/10.1016/s1079-2104(96)80214-9
https://doi.org/10.1016/j.joms.2003.08.029
https://doi.org/10.1016/j.joms.2003.08.029
https://doi.org/10.1053/joms.2000.8732
https://doi.org/10.1053/joms.2000.8732
https://doi.org/10.1016/j.joms.2015.09.004
https://doi.org/10.1097/scs.0000000000005725
https://doi.org/10.4103/0976-237x.152963
https://doi.org/10.4103/0970-9290.93461
https://doi.org/10.1016/j.joms.2010.05.067
https://doi.org/10.1016/j.joms.2010.05.067
https://doi.org/10.1016/s0901-5027(05)80856-2
https://doi.org/10.1016/s0901-5027(05)80856-2
https://doi.org/10.1016/j.ijom.2008.07.008
https://doi.org/10.1016/j.tripleo.2010.09.069
https://doi.org/10.1016/j.oooo.2016.11.012
https://doi.org/10.1016/j.oooo.2016.11.012
https://doi.org/10.1016/j.joms.2005.08.008
https://doi.org/10.4317/medoral.22526
https://www.jocms.org/index.php/jcms/article/view/943
https://www.jocms.org/index.php/jcms/article/view/943
https://www.jocms.org/index.php/jcms/article/view/943
https://www.jocms.org/index.php/jcms/article/view/943
https://www.jocms.org/index.php/jcms/article/view/943
https://doi.org/10.1016/j.ejrad.2009.04.016
https://doi.org/10.1016/j.ejrad.2009.04.016
https://doi.org/10.3390/medicina56110602
https://doi.org/10.3390/medicina56110602
https://doi.org/10.1016/j.joms.2013.07.035
https://doi.org/10.1016/j.joms.2013.07.035
https://doi.org/10.1016/j.bjoms.2012.07.017
https://doi.org/10.1016/j.bjoms.2015.06.024
https://doi.org/10.1016/j.bjoms.2015.06.024

28.

29.

30.

31.

32.

33.

34.

35.

Cho JY, Kim JW, Kim SB, Ryu J. Decompression of large cyst
invading the mandibular canal leading to reduced cyst volume
and increased mandibular canal length. J Oral Maxillofac Surg
2020;78:1770-9. https://doi.org/10.1016/j.joms.2020.05.025
Asutay F, Atalay Y, Turamanlar O, Horata E, Burdurlu MC. Three-
dimensional volumetric assessment of the effect of decompression
on large mandibular odontogenic cystic lesions. J Oral Maxillofac
Surg 2016;74:1159-66. https://doi.org/10.1016/j.joms.2015.12.010
Kim SM, Chung SW, Cha IH, Nam W. Normal eruption guidance
of unerupted permanent teeth associated with dentigerous cyst by
decompression: 5 cases report. J Korean Assoc Oral Maxillofac
Surg 2009;35:271-5.

Maurette PE, Jorge J, de Moraes M. Conservative treatment
protocol of odontogenic keratocyst: a preliminary study. J
Oral Maxillofac Surg 2006;64:379-83. https://doi.org/10.1016/
j-joms.2005.11.007

Lim HK, Kim JW, Lee UL, Kim JW, Lee H. Risk factor analy-
sis of graft failure with concomitant cyst enucleation of the jaw
bone: a retrospective multicenter study. J Oral Maxillofac Surg
2017;75:1668-78. https://doi.org/10.1016/j.joms.2017.02.003

Pei J, Zhao S, Chen H, Wang J. Management of radicular cyst as-
sociated with primary teeth using decompression: a retrospective
study. BMC Oral Health 2022;22:560. https://doi.org/10.1186/
$12903-022-02572-w

van Doorn ME. Enucleation and primary closure of jaw cysts.
Int J Oral Surg 1972;1:17-25. https://doi.org/10.1016/s0300-
9785(72)80032-2

Richter M, Laurent F, Chausse JM. Homologous cancellous
bone grafts for large jaw defects caused by bone cysts. J Oral
Maxillofac Surg 1986;44:447-53. https://doi.org/10.1016/s0278-
2391(86)80009-x

3D analysis of decompression efficacy in maxillofacial cystic lesions: a retrospective study

36.

37.

38.

39.

40.

41.

Stoelinga PJ. Long-term follow-up on keratocysts treated accord-
ing to a defined protocol. Int J Oral Maxillofac Surg 2001;30:14-
25. https://doi.org/10.1054/ijom.2000.0027

Habibi A, Saghravanian N, Habibi M, Mellati E, Habibi M. Kera-
tocystic odontogenic tumor: a 10-year retrospective study of 83
cases in an Iranian population. J Oral Sci 2007;49:229-35. https:/
doi.org/10.2334/josnusd.49.229

Berdén J, Koch G, Ullbro C. Case series: Treatment of large den-
tigerous cysts in children. Eur Arch Paediatr Dent 2010;11:140-5.
https://doi.org/10.1007/bf03262730

Enislidis G, Fock N, Sulzbacher I, Ewers R. Conservative treatment
of large cystic lesions of the mandible: a prospective study of the
effect of decompression. Br J Oral Maxillofac Surg 2004;42:546-
50. https://doi.org/10.1016/j.bjoms.2004.06.020

Park JH, Kwak EJ, You KS, Jung YS, Jung HD. Volume change
pattern of decompression of mandibular odontogenic keratocyst.
Maxillofac Plast Reconstr Surg 2019;41:2. https://doi.org/10.1186/
$40902-018-0184-y

Tomomatsu N, Takahara N, Kurasawa Y, Terauchi M, Iwasaki T,
Yoda T. Three-dimensional changes in cystic lesions of the man-
dible after marsupialization. J Oral Maxillofac Surg Med Pathol
2022;34:126-30. https://doi.org/10.1016/j.ajoms.2021.09.001

How to cite this article: Kim HY, Lee SM, Park JH, Kim
SJ. Three-dimensional analysis of decompression efficacy
and influencing factors in the maxillofacial cystic lesions:
a retrospective study. J Korean Assoc Oral Maxillofac Surg

2024;50:197-205. https://doi.org/10.5125/jkaoms.2024.50.4.197

205



https://doi.org/10.1016/j.joms.2020.05.025
https://doi.org/10.1016/j.joms.2015.12.010
https://www.jkaoms.org/journal/view.html?volume=35&number=4&page=271
https://www.jkaoms.org/journal/view.html?volume=35&number=4&page=271
https://www.jkaoms.org/journal/view.html?volume=35&number=4&page=271
https://www.jkaoms.org/journal/view.html?volume=35&number=4&page=271
https://doi.org/10.1016/j.joms.2005.11.007
https://doi.org/10.1016/j.joms.2005.11.007
https://doi.org/10.1016/j.joms.2017.02.003
https://doi.org/10.1186/s12903-022-02572-w
https://doi.org/10.1186/s12903-022-02572-w
https://doi.org/10.1016/s0300-9785(72)80032-2
https://doi.org/10.1016/s0300-9785(72)80032-2
https://doi.org/10.1016/s0278-2391(86)80009-x
https://doi.org/10.1016/s0278-2391(86)80009-x
https://doi.org/10.1054/ijom.2000.0027
https://doi.org/10.2334/josnusd.49.229
https://doi.org/10.2334/josnusd.49.229
https://doi.org/10.1007/bf03262730
https://doi.org/10.1016/j.bjoms.2004.06.020
https://doi.org/10.1186/s40902-018-0184-y
https://doi.org/10.1186/s40902-018-0184-y
https://doi.org/10.1016/j.ajoms.2021.09.001

