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Abstract:

The most common jaw lesions, the odontogenic ones, are treated with less radical surgeries such as decompression as well as
marsupialization, which have now been shown to be a substitute. To compare the clinical efficacy of the two methods, the results of
124 patients under treatment between 2018 and 2022 were analyzed in accordance with a retrospective study. Decompression was
found to reduce the cyst size (78.4 % vs. 71.6 %) and also minimize the treatment period (8.3 vs. 11.7 months) as compared to
marsupialization. The improvement of bone density was close in both groups, the complication rate was low and recurrences were
minimal. These results advocate the use of decompression as a more productive conservative treatment, in big cysts and young

patients.
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Background:
The Odontogenic cysts are the most common benign bone
lesions of the maxillofacial area and originate from the remains
of the odontogenic epithelium and are localized only in the
tooth-bearing parts of the jaws [1]. Various subtypes of these
pathological entities include radicular cysts, dentigerous cysts
and keratocystic odontogenic tumors that have different clinical
and histopathological features [2]. Classical surgical treatment of
the odontogenic cysts has mostly been enucleation, which may
be successful with the possibility of complications, including the
risk of damaging the surrounding essential structures and
destruction, in the treatment of large-sized lesions [3].
Traditional radical surgeries are replaced by new modalities of
conservative treatment, which involve decompression and
marsupialization in specific cases [4]. This aspect is addressed by
the use of decompression, during which a small hole is created
in the cystic cavity and kept patent by insertion of a drainage
tube or self-designed stent that leads to a reduction in pressure
within the cavity, thus causing a gradual decrease in its size [5].
The creation of a surgical window between the cystic cavity and
the oral environment by marsupialization, later to be described
by Partsch in the late 19th century, followed by suture of the cyst
lining to take that of the oral environment [6]. New studies are
proving to have good results on such conservative treatments
with Karen Fell in a large clinical series; decompression was
shown to reduce mean lesion areas by 79.3 percent [7]. In line
with this, systematic review studies have strengthened the
studies on the benefits of marsupialization in the minimization
of cystic lesions, especially with pediatric patients and those

C— C——
with vital anatomical structures [8]. Modern studies have also
explained that the age of the patient, size of the cyst and
histopathological diagnosis play a role in the effectiveness of the
treatment, where younger patients exhibit more positive changes
to conservative treatment [9]. Keratocystic odontogenic tumor is
highly recurrent and vicious, but when treated with a
conservative measure accompanied by adjunctive therapy, it has
proved helpful [10]. The recurrence rate was as low as 1.6% in
recent studies, where, in the case of decompression enucleation
with chemical cauterization is followed [11]. In addition, recent
developments in three-dimensional imaging have made it
possible to perform accurate volumetric evaluation of cystic
reduction, which allows objective investigation of the
effectiveness of treatment [12]. Even though there is increasing
evidence favouring conservative management, there are still
major gaps in our mutual understanding of ideal selection
criteria of treatments and long-term outcomes [13]. Some limited
comparative studies have been done on the relative effectiveness
of decompression and marsupialization and the standard
protocols of selection of patients and monitoring of treatment is
yet to be defined [14]. Moreover, the effect of the type of cyst,
anatomical location and patient demographics on the outcome of
treatment is an issue that still needs to be clarified [15].
Therefore, it is of interest to evaluate the clinical effectiveness of
cystic decompression and marsupialization procedures in
managing odontogenic cysts, Comparing treatment outcomes,
complications and long-term success rates to establish evidence-
based guidelines for conservative cyst management.
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Materials and Methods:

This was a retrospective cohort study that was carried out in the
Department of Oral and Maxillofacial Surgery after seeking
institutional ethical clearance. Eligibility criteria involved 124
patients with the treatment of odontogenic cysts (January 2018-
December 2022) and their age was 12 to 65 years, with
radiologically proven cysts, additionally, at least 12 months of
follow-up and the presence of full clinical data. The patients
with syndromic diseases, previous intervention on the same
lesion, metabolic bone diseases, or an inadequate radiographic
record were excluded. Decompression (n=68) or
marsupialization (n=56) were allocated depending on the
closeness of the lesion to vital tissue as well as accessibility to the
surgeon. Diagnostic imaging was performed using panoramic
radiographs (Orthophos XG Plus, Sirona) and CBCT scans
(NewTom VGi evo, QR Systems) in the case of necessity. Small-
sized bony windows and self-shaped thermoplastic stents or
polyethylene  tubes were used for decompression.
Marsupialization was done through bigger surgical incisions
and the cyst was lined and sutured to the oral mucosa and
iodoform gauze was used to pack up the wound. Both groups
were subjected to standard post-operative management and an
irrigation regime. Every procedure was performed according to
the postulates of the Declaration of Helsinki and the internal
rules of surgery.

The data gathered in the clinical setting involved demographics,
type of cysts and their loci, types of treatment and follow-up
results. Cyst size radiographically was measured with calibrated
digital software and volumetric reduction was calculated based
on a formula of an ellipsoid. The main results included the
percentage reduction in cyst size, time used to treat a patient and
radiographic increase in the density of the bone. Secondary
outcomes were complications, patient satisfaction (20-point) and

Table 1: Patient demographics and baseline characteristics
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recurrence. Descriptive statistics were performed in SPSS 28.0
(IBM Corp.) with a p < 0.05 level of significance.

Results:

Patient demographics and cyst characteristics:

The study included 124 patients (80 males, 44 females) with a
mean age of 34.2 + 12.8 years. No significant demographic
differences were found between the decompression and
marsupialization groups (p = 0.294). Radicular cysts were the
most common pathology (41.9%), followed by dentigerous cysts
(30.6%) and keratocystic odontogenic tumors (18.5%). The
mandible was more frequently involved (62.9%) than the maxilla
(37.1%) (Table 1).

Treatment outcomes and subgroup analysis:

Decompression showed significantly greater cyst size reduction
(78.4 £ 9.2%) compared to marsupialization (71.6 + 8.7%, p <
0.001), with a shorter mean treatment duration (8.3 + 2.1 vs. 11.7
+ 3.4 months, p < 0.001). Radiographic bone density improved in
over 83% of cases in both groups without significant difference

(p = 0.312). Subgroup analysis showed radicular and
dentigerous cysts responded better than keratocystic
odontogenic  tumors, with decompression consistently

outperforming marsupialization (Table 2). Patients <25 years
had significantly better outcomes with both treatments
compared to older patients (Table 3).

Complications, recurrence and satisfaction:

Complication rates were low and comparable between groups
(7.4% for decompression, 12.5% for marsupialization; p = 0.331).
Recurrence occurred in 5 cases (4.0%), all involving keratocystic
odontogenic tumors, with no significant difference between
groups (p = 0.515). Patient satisfaction was high in both groups
(mean scores: 8.7 for decompression vs. 8.4 for marsupialization,
p = 0.189) and most patients reported minimal treatment-related
discomfort (Table 4).

Variable Decompression (n=68)

Marsupialization (n=56)

p-value

Mean age (years) 33.1+13.2 35.6+12.1
Male: Female 44:24 36:20
Mean baseline cyst size (mm)  28.4+8.7 269+7.3

0.294
NS
0.317

Table 2: Cyst type and treatment response

Cyst Type Decompression Reduction (%)  Marsupialization Reduction (%)  p-value

Radicular Cyst 82174 763 +8.9 0.018

Dentigerous Cyst 77.8 £8.6 724+78 0.042

Keratocystic Odontogenic Tumor ~ 71.2 +11.3 65.8 +10.7 0.156
Table 3: Age-related treatment response

Age Group  Decompression (%)  Marsupialization (%)  p-value

<25 years 84.7+6.8 769+72 <0.001

>25 years 75.1+9.6 68.4 + 8.9 0.003

Table 4: Complications, recurrence and satisfaction

Outcome Decompression (n=68)  Marsupialization (n=56)  p-value
Complication Rate (%) 7.4 125 0.331
Recurrence (%) 29 5.4 0.515
Satisfaction Score (0-10) 8.7+1.2 84+14 0.189
Minimal Discomfort (%)  83.8 78.6

Discussion:
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The current retrospective study illustrates that both
decompression and marsupialization have apparent clinical
efficacy in the treatment of odontogenic cysts, but the former is
more effective in regard to reduction of cyst volume and healing
time. The results are consistent with the recent systematic
reviews pointing out the effectiveness of conservative strategies
in the management of cystic lesions [16]. The mean reduction
rate (78.4%) in decompression we have observed closely
compares with the one reported in a large multi-center study
(79.3%) [17], which conclusively proves that the results can be
reproduced in other settings of clinical practice. The better
results of decompression as compared to marsupialization in our
research lead to the outcome to be against some experiences in
the past that showed similar merit in both forms of treatment
[18]. Such discrepancies can be explained by variations in patient
selection criteria, cystic characteristics and guidelines on
treatment. The predictable method of decompression with
custom-made stents might have fostered better results because
they provided similar drainage and, thus, overcame early
closure of the decompression point [19]. The described age-
dependent response to treatment used in our cohort also
supports the existing literature that shows an increased healing
potential in younger patients [20]. The significantly improved
results in patients, whereas there is no interest in loss of
developing dentition and growth centers [21]. This age-related
reaction is probably due to the higher metabolism and the ability
to regenerate younger bone tissue [22]. Analysis within each of
the cyst types showed varying responses to treatment, with
radicular cysts showing the best results. This fact corroborates
the inflammatory character of radicular cysts that might be more
susceptible to the pressure decrease and drainage [23]. The less
predictable course witnessed in keratocystic odontogenic tumors
explains the fact that they exhibit aggressive biological behavior
and an innate propensity to recurrence [24]. The fact that only
recurrence happened in patients with keratocystic odontogenic
tumors makes it important to have longer follow-up and other
possible extra-treatment options when dealing with such lesions
[25].

The safety of conservative modalities as opposed to radical
surgery intervention is corroborated by the relatively low rates
of complications in the two treatment groups [26]. The lack of
significant adverse events in the form of pathological fractures or
everlasting neurosensory losses is favorable as compared to the
literature on the complication rate of enucleation procedures
[27]. Our findings of transient paresthesia in the series are
similar to other literature studies of recovery of neural
functioning with conservative management of cyst [28]. The
results show the essence of the choice of patients and method
standardization in obtaining the best results. Such favorable
results likely occur due to the utilization of custom-made
decompression devices and universal irrigation plans [29]. The
use of three-dimensional imaging in volumetric measurement
yields objective data relating to the effectiveness of treatment
and limitations of the two-dimensional radiographic analysis
[30]. Among the strong aspects of the study, one can name the
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fact that the sample size was rather big, the protocols of
treatment were standardized and the assessment of the outcome
was complete. In the long term, the follow-up period gives a
meaningful assessment of the stability of the long-term
treatment and the frequency of recidivism. Nevertheless, a
number of limitations have to be noted. There is a possibility
that the retrospective design carried with it a possibility of
selection bias, as well as the fact that the treatment allocation
was not randomized, leading to a possible influence on the
outcomes. Lack of unified points of comparison on the choice of
technique might have influenced the comparison of the
treatment groups. Relatively greater efficiency of decompression
as opposed to marsupialization will have to be determined
conclusively by future prospective studies that are randomized
and controlled. Further, research on additional modalities that
may complement bone substitutes or platelet-rich fibrin will also
improve the effectiveness of conservative cyst management [31].
Optimal treatment choice, based on clinical decision-making,
may be enhanced by developing predictive models that will
consider patient and cyst characteristics [32]. Clinical
implications of our results are additional indications of using
conservative methods of dealing with odontogenic cysts,
especially in large cysts and applying to young individuals. A
combination of the demonstrated efficacy and safety profile
supports the idea to consider these techniques as the first-line
treatments and apply radical surgical intervention only in cases
with definite indications or failure of other methods [33].

Conclusion:

This retrospective study establishes that decompression and
marsupialization are effective conservative modalities of treating
odontogenic cysts with similarities in cases that require them. In
younger patients, decompression offered better results in size
reduction and duration of treatment. The results showed
support for the usage of these low-morbidity methods in regular
clinical practice as an alternative method to enucleation.

References:

[1] Shear M. & Speight P.M. (2007) Cysts of the Oral and
Maxillofacial Regions. 4th Edition, Blackwell Munksgaard,
Oxford, UK. [https:/ /doi.org/10.1002/9780470759769]

[2] Neville B.W et al. Elsevier. 2016 2016. [ISBN: 9781455770526]

[81 Ahmad S et al. | Craniomaxillofac Surg. 2020 48:800. [PMID:
32682620]

[4] Pogrel M.A & Jordan R.C.K. ] Oral Maxillofac Surg. 2004
62:651. [PMID: 15170272]

[5]1 AnaviY etal. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2011 112:164. [PMID: 21194990]

[6] https://www.scirp.org/reference/referencespapers?refere
nceid=649996

[71 Kannika Rungsaeng K et al. ] Oral Maxillofac Pathol. 2024
28:612. [PMID: 39949677]

[8] Berretta L.M et al. Br | Oral Maxillofac Surg. 2021 59:E17.
[PMID: 34749963]

[91 Zhao Y.F et al. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2002 94:151. [PMID: 12221380]

1878



ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 21(7): 1875-1879 (2025)

[10] Wushou A et al. ] Craniomaxillofac Surg. 2014 42:1540. [22] Kolokythas A et al. | Oral Maxillofac Surg. 2007 65:640.
[PMID: 24993466] [PMID: 17368357]

[11] Madras J & Lapointe H.J. Can Dent Assoc. 2008 74:165. [23] Hou R & Zhou H. ] Oral Maxillofac Surg Med Pathol. 2013
[PMID: 18353202] 25:299. [DOI: 10.1016/j.ajoms.2013.06.007]

[12] Chirapathomsakul D et al. Oral Surg Oral Med Oral Pathol [24] Voorsmit R.A et al. | Maxillofac Surg. 1981 9:228. [PMID:
Oral Radiol Endod. 2006 101:5. [PMID: 16360602] 6172530]

[13] Marker P et al. Oral Surg Oral Med Oral Pathol Oral Radiol [25] Blanas N et al. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 1996 82:122. [PMID: 8863300] Endod. 2000 90:553. [PMID: 11077375]

[14] Nakamura N et al. Oral Surg Oral Med Oral Pathol Oral [26] Oliveros-Lopez L et al. Med Oral Patol Oral Cir Bucal. 2017
Radiol Endod. 2002 94:543. [PMID: 12424446] 22:e643. [PMID: 28809378]

[15] Gao L et al. ] Oral Maxillofac Surg. 2014 72:327. [PMID: [27] Dammer R et al. Br | Oral Maxillofac Surg. 1997 35:46.
24071375] [PMID: 9043004]

[16] Berretta L.M et al. Br | Oral Maxillofac Surg. 2021 59:E17. [28] Kubota Y et al. Br ] Oral Maxillofac Surg. 2004 42:391.
[PMID: 34749963] [PMID: 15336763]

[17] Allon D.M et al. ] Oral Maxillofac Surg. 2015 73:649. [PMID: [29] Enislidis G et al. Br | Oral Maxillofac Surg. 2004 42:546.
25631867] [PMID: 15544886]

[18] Pogrel M.A. ] Oral Maxillofac Surg. 2005 63:1667. [PMID: [30] Kim H.Y et al. ] Korean Assoc Oral Maxillofac Surg. 2024
16243185] 50:197. [PMID: 39211968]

[19] Maurette P.E et al. | Oral Maxillofac Surg. 2006 64:379. [31] Gorgis R et al. ] Oral Maxillofac Res. 2023 14:e4. [PMID:
[PMID: 16487797] 37521326]

[20] August M et al. ] Oral Maxillofac Surg. 2003 61:678. [PMID: [32] Labrador A.P et al. Head Neck Pathol. 2024 18:31. [PMID:
12796876] 38637356]

[21] Brondum N & Jensen V.J. Oral Surg Oral Med Oral Pathol. [33] Tabrizi R et al. ] Craniofac Surg. 2012 23:e459. [PMID:
1991 72:265. [PMID: 1717918] 22976707]

L — — — — —

1879

©Biomedical Informatics (2025)



