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Minimally Invasive Marsupialization for Treating Odontogenic Cysts: Case Reports
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— Abstract

Marsupialization and decompression constitute a well-established procedure for treating cavitary bone lesions of
the jaw. The technique can be a primary treatment option, especially for pediatric patients with large cysts or lesions
involving vital anatomical structures, such as a developing tooth germ. In this procedure, a decompression stent, such
as a customized acrylic obturator or space-maintaining appliance, silicone tube, or nasal cannula, is inserted to maintain
the patency of the cyst. However, this may cause clinical problems, such as irritation or trauma to the adjacent tissues,
as well as discomfort to the patient, or failure of the stent due to cyst shrinkage. It can also be a reason for patient non-
compliance. In the cases described here, a minimally invasive marsupialization technique using a metal tube made from
a 16-gauge needle was used for odontogenic cysts in pediatric patients associated with unerupted teeth. Through this
method, the lesions were removed, with patient cooperation, and the cyst-associated teeth erupted spontaneously.
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I. Introduction

Marsupialization and decompression is a principal method
for the treatment of odontogenic cysts that has been used
widely as a conservative alternative to enucleation, which is
considered a radical approach. Enucleation refers to complete
removal of the cyst and is generally indicated for small lesions
(cysts < 3 cm in diameter)[1]. For larger cysts, this treatment
may have complications, such as fracture of the mandible,
tooth devitalization, or removal of impacted teeth associated
with the lesions that would be better saved[2]. Thus, marsupi-
alization is indicated when treating younger patients, particu-
larly with large cysts close to vital structures, such as adjacent

developing dentition[3,4].

Despite the success of this conservative method in treat-
ing odontogenic cysts in young patients, clinicians often en-
counter problems, such as dislocation of the decompression
tube, a complex procedure for fabricating an obturator, and
noncompliance of young patients due to discomfort and in-
convenience during the course of treatment. Here, we report
cases of odontogenic cysts associated with unerupted teeth
in pediatric patients. Clinical and radiographic findings sug-
gested that the lesions were inflammatory dentigerous cysts
with infected primary teeth. The cysts were treated successfully
by a minimally invasive marsupialization technique that used a
metal tube made from a 16-gauge needle.
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II. Case Reports

1. Casel

A 9-year-old boy was referred from a local clinic for con-
sultation regarding a swelling in the left posterior vestibule of
the mandible. Clinical examination showed extra- and intraoral
bony expansion of the left primary mandibular molar region,
with a normal aspect of oral mucosa. Panoramic and periapi-
cal radiographs revealed a well-defined unilocular cystic lesion
under the treated left deciduous molar (Fig. 1). The lesion
included the tooth germ of the left second premolar; the peri-
apical region of the first molar was also involved, but with no
sign of resorption.

Under local anesthesia, the involved primary molar was
extracted, followed by marsupialization with metal tube inser-
tion through the extraction socket. For stabilization, the other
end of the metal tube was attached to the buccal surface of
the adjacent premolar with flowable resin (Fig. 2). Despite the
buccal bony expansion, the tooth germ of the premolar was
hardly displaced in the mesio-distal direction and it was quite

Fig. 1. Panoramic view (A) shows a well-defined osteolytic
lesion (white arrow) under the treated left deciduous molar
including the tooth germ of the left second premolar and
the periapical region of the first molar. the axial computed
tomography (CT) view (B) shows expansion of the buccal
cortical plate of the mandible (white arrow).
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close to the occlusal plane. Therefore, a space maintainer was
not necessary. Antibiotics were administered for 7 days to pre-
vent postoperative infection. Regular recall visits were sched-
uled (every week) for irrigation of the wound during the first
month. The positional relationship of the decompression tube
in the lesion and the involved erupting tooth was checked

radiographically (Fig. 2). After 4 months, the affected tooth

Fig. 2. Intraoral photo (A) shows that the metal tube for
decompression was inserted through the extraction socket
after the involved primary tooth was removed. The oppo-
site end of the tube was fixed to the adjacent tooth with
flowable resin for stability. The appropriate position of the
decompression tube can be seen on the saggital CT view (B)
and the coronal view (C).

Fig. 3. At 4 months after the procedure, the affected tooth
erupted spontaneously (A). CT axial view (B) and coronal
view (C) at 7 months after the procedure show a dimin-
ished lesion and new bone filling (white arrow).



emerged and the metal tube was removed. The 7-month fol-
low-up visit showed that the cystic lesion had diminished and
the premolar had erupted (Fig. 3).

2. Case I

A 9-year-old girl was referred for evaluation of a buccal
bony expansion of the right mandibular vestibule. She showed
no facial asymmetry but a firm, asymptomatic bony expansion
was palpated in the right mandibular region. A cystic lesion
involving the roots of the right lower first primary molar and
displacement of the succedaneous tooth germ were observed
on panoramic and cone beam computed tomography (CBCT)
images (Fig. 4). After removal of the primary tooth involved, a
transalveolar metal drain was installed for decompression and
the patient was treated with antibiotics for 7 days. We did not
use a space maintainer because the bucco-lingually displaced
permanent tooth germ was located beneath the primary tooth
of exfoliation stage.

On the third recall visit, marked regression of the lesion and
correction of the eruption path were seen on the periapical
X-ray image (Fig. 5). After 2 months, the first right mandibu-

Fig. 4. Panoramic view (A) shows a cystic lesion resolving at
the root of the right lower first primary molar. Buccal bony
expansion (white arrow) and lingually displaced succedane-
ous tooth germ were seen on the axial CT view (B).
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lar premolar had erupted and the drain was removed. At the
6month follow-up visit, there was a fully erupted premolar and
the lesion was replaced by the new bone formation (Fig. 6).

Fig. 5. Intraoral photo (A) shows the decompression stent
inserted through the extraction socket of the primary tooth
involved. This new type of stent was stable with only resin
bonding, so no other invasive procedure for fixation, such
as a suture, was needed. The position of the metal tube
relative to the lesion was checked radiographically (B).

Fig. 6. After 6 months, the affected first premolar erupted
spontaneously (A). In the panoramic view (B) and periapi-
cal X-ray image (C), the radiolucent lesion was replaced by
new bone formation.
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3. Case III

A 10-year-old girl was referred from a local clinic for enucle-
ation of a cyst under the right primary molar area. On intraoral
inspection, a large restoration of the involved primary molar
was observed. Panoramic and periapical radiographs showed
a well-defined radiolucent lesion, associated with the treated
deciduous molar and the second premolar, with an ectopic
eruption path (Fig. 7). Under local anesthesia, the infected
primary molar was extracted and a space-maintainer was set
in place to prevent space loss during the corrected eruption
path. A metal tube was installed through the extraction socket
for marsupialization because the cyst cavity was not opened to
the oral cavity when the infected primary tooth was extracted
(Fig. 8). After 2 months, apparent reduction of the lesion was
recognized radiographically and the drain was removed. One
month later, the second premolar erupted spontaneously, so
the band and loop appliance were removed.

II. Discussion

A dentigerous cyst is an odontogenic cyst associated with
the crown of an unerupted tooth that results when pressure
from an erupting tooth obstructs venous flow, resulting in
accumulation of exudate between the tooth crown and the
follicle[5]. Daley and Wysocki[6] stated that dentigerous cysts
can be diagnosed based on a pericoronal radiolucency of > 4
mm in width. Dentigerous cysts are classified into two types
according to their origin: developmental or inflammatory(7].
In three cases, the widths of the pericoronal radiolucency
were greater than 4 mm and the lesions were closely associ-
ated with periapical inflammation of nonvital deciduous teeth.
Therefore, we diagnosed the lesions as inflammatory den-
tigerous cysts. Benn and Altini[8] suggested three etiological
mechanisms of inflammatory cysts: 1) secondary infection of a
developmental dentigerous cyst due to periapical inflammation
that spreads from a nonvital deciduous predecessor; 2) fusion

Fig. 7. Panoramic and periapical radiographs (A, B) show
a well-defined radiolucent lesion (white arrow) associated
with the treated deciduous molar and second premo-
lar with an ectopic eruption path. Osteosclelrotic change
around the cyst wall due to the chronic inflammation state
is shown.
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Fig. 8. Intraoral view (A) after the marsupialization proce-
dure shows a space- maintainer and a metal drain applied
at the marsupialization cavity. It also can be seen that the
primary molar involved was removed. Then, 6 months later,
the periapical view (B) shows that the affected premolar
erupted spontaneously.



of a radicular cyst of a nonvital deciduous tooth with the fol-
licle of an unerupted successor; 3) infection of a follicle of an
unerupted permanent tooth due to periapical inflammation of
a nonvital deciduous tooth.

All of the cases were treated by extraction of the nonvital
infected primary tooth and marsupialization of the cyst to al-
low eruption of the permanent tooth. Space maintainers were
used in cases of possible space loss. In Cases I and II, a space
maintainer was not necessary since the cysts were on the buc-
cal side, leading to only minimal dislocation mesiodistally of
succedaneous teeth. However, in Case III, the eruption path
was considerably altered, so a band and loop was set concur-
rently with marsupialization.

After marsupialization, the size of the lesion is reduced and
new bone formation is usually also achieved. The technique is
an effective and advantageous method to treat odontogenic
cysts in young patients, especially for large lesions involving
unerupted teeth and important neighboring anatomical struc-
tures, such as the inferior alveolar nerve and maxillary sinus.
Enislidis e a/[1] recommended decompression for large man-
dibular cysts in compliant patients, emphasizing advantages
including minimal invasion, low morbidity, and the absence of
severe complications, such as infection, mandibular fracture,
and recurrence of the lesion.

Since the technique was first introduced by Partsch in
1899[9,10], many devices have been used to maintain the
patency of the cyst during decompression. Pogrel[9] used io-
doform packing gauze impregnated with bacitracin ointment,
which helped to maintain patency by protruding through the
cyst window in the maxilla. In the mandible, Pogrel used a na-
sopharyngeal anesthesia tube, suitably cut down, as a stent to
keep the cyst open. August[11] also used a modified pediatric
airway device, providing a portal for irrigation. Several authors
have mentioned removable devices, such as a customized
acrylic obturator, a space-maintaining appliance with a resin
projection, and a modified removable partial denture[3,12-16].
Others have reported using various modified tubes as decom-
pression catheters. Kolokythas et a/[17] used sections from a
polyethylene tube cut to various lengths, modified by the cre-
ation of a flange at the end. Enislidis e a/[1] also described a
custom-made plastic tube with a flange. Tolstunov[18] recom-
mended several modified catheters made from an intravenous
(IV) administration set (injection site or spin-lock connector),
nasal cannula (O, connector), and the funnel end of an all-pur-
pose urethral catheter. Park[7] used a penrose drain inserted
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into the extraction socket, and also applied a modified chemo-
port catheter through a marsupialized cavity.

Enislidis et a/[1] reported that the most common complica-
tions during decompression were 1) repeated occlusion of the
stent by detritus, 2) necrosis and scarring of tissue adjacent
to the stent, and 3) displacement of the drain tube, sinking
down to the lumen of the cyst, or its loss. Tolstunov[18] de-
scribed the characteristics of an ‘ideal’ marsupialization stent
or drainage tube for treating cysts of the jaw: 1) a design that
prevents it from dislocating into or out of the bone cavity until
the end of the procedure; 2) sufficiently small so as not to in-
terfere with daily mastication; 3) easy to fix to soft tissue with
sutures; 4) the possibility of daily irrigation of the cystic cavity;
and 5) hygiene over the expected life of the device.

Many previous studies have demonstrated good results in
preserving the cyst-involved tooth when marsupialization is
performed in pediatric patients, and the cases above also sup-
port the effectiveness of a decompression technique. Here,
spontaneous eruption of cyst-associated teeth and new bone
formation were achieved with a minimally invasive marsupi-
alization technique, using a metal tube as a decompression
stent. The metal drain can be inserted readily into the lumen
of the cyst through the extraction socket of the primary tooth
involved, with no additional window opening. After mild bend-
ing of the metal tube, it can be fixed by resin bonding to the
adjacent tooth, which is more stable, simple and comfortable
than suturing to the mucosa. Furthermore its radiopaque char-
acteristics help in accurately determining the drain location.
The size of the lesion and the distance from the center of le-
sion to the occlusal plane were measured via CT or panoramic
imaging and the metal tube was cut and bent based on these
measurements. In Cases I and II, the lesion had extended to
the buccal side and the involved permanent tooth germ had
been displaced lingually, so the tube was inserted and fixed
at the buccal side of the extraction socket with the tip of the
tube in the middle of the lesion. After placing a drain, the
location of the tube was checked radiographically, allowing it
to be properly adjusted as the lesion resolved. If radiographic
examination reveals either interference of the stent with a cyst-
associated erupting permanent tooth or an overlong stent, as
compared to the diminished lesion, the existing stent can be
cut and fixed again, or a new, shorter stent can replace the ex-
isting one.

According to a number of records, odontogenic cysts that
are associated with 1-2 permanent teeth and range in size
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from 2.0 cm to 4.0 cm require 6-20 months after surgery
to completely resolve, allowing eruption of the permanent
tooth[2,3,19]. The cysts in our cases measured 1.5-2.0 cm and,
considering that 3-7 months were needed for completion of
these events, and the stents were removed 2-4 months after
the procedure, the decompression capacity seems sufficient
despite the small diameter (approximately 1.2 mm inner diam-
eter) of the metal drain.

In these cases, a small-diameter needle was preferred, to
reduce the possibility of contamination of the lesion and to
achieve ease of manipulation. To maintain patency after the
bending of the tube, a 16-gauge needle was finally selected
because the inside of smaller needles became blocked when
bending them. Daily irrigation was not essential as the pos-
sibility of contamination and infection was very low, due to
the narrow inner diameter and bent configuration of the tube.
Drain obstruction caused by debris was never observed during
the post-surgery follow-up period.

Since this marsupialization technique needs the decompres-
sion stent to be fixed with resin to the adjacent tooth, the ap-
plication of this method is limited if adjacent tooth is missing
or stainless steel crowned. Application of modified removable
appliance could be considered in above mentioned cases and
further study is needed to overcome these limitations.

IV. Summary

Currently, no uniform decompression stent is available; vari-
ous custom-made devices have been used in marsupializa-
tion cases. In the marsupialization cases we describe in young
patients, we used a metal tube modified from a 16-gauze IV
needle as a decompression drain and achieved favorable re-
sults. We recommend this simplified technique to minimize
trauma to soft tissues and discomfort to the patient — which
can greatly affect compliance — and to maximize retention and
stability, and facilitate location of the device.
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