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Marsupialization for management of odontogenic cysts and tumors :
Report of three cases with literature review
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Cyst is a closed sac, having a distinct membrane and division compared to the nearby tissue. Most cysts in the oro-maxillofacial
area are odontogenic origin and found most commonly by oral and maxillofacial surgeons.
Enucleation is considered as a definitive therapy in the management of these cysts. However, to select the treatment method for

large cyst, consideration of position of the cyst, size and accessibility to main structure are needed. Marsupialization is a minimal
invasive technique to treat large odontogenic cyst and tumor without damage to adjacent important structures.

This study was undertaken to describe three cases of odontogenic cysts and tumors of jaws that were successfully treated with
enucleation after marsupialization.
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I. Infroduction

Cyst is the pathologic tissue containing liquid
or semi-solid material and the cavity that
surrounded by connective tissue lining with inner
epithelium membrane in the soft or hard tissue.
Most cysts in the jaws are odontogenic origin and
found most commonly by oral and maxillofacial
surgeons”. Dentigerous cyst, radicular cyst and
keratocystic odontogenic tumor are the
representative odontogenic cysts and tumors.

Dentigerous cyst is the most common of all
developmental odontogenic cysts. This cyst is
always associated with an unerupted tooth or a
developing tooth bud and found most frequently
around the crown of the mandibular 3rd molars
followed, in order of frequency, by the maxillary
canines, maxillary 3rd molars and, rarely, the
maxillary central incisors?. The cyst may cause
swelling, tooth displacement, tooth mobility and
sensitivity if it reaches a size larger than 2 cm in
diameter®. In the radiograph, it usually shows
well-defined unilocular radiolucency, often with
a sclerotic border, surrounding the crown of an
unerupted tooth. Histologically, it consists of a
fibrous wall lined by non-keratinized stratified
squamous epithelium of myxoid tissue,
odontogenic remnants and rarely sebaceous cells.

Radicular cyst is the most common
inflammatory odontogenic cyst of tooth bearing
areas of the jaws. It is most commonly found at
the apices of the involved teeth with infected or
necrotic pulps; however, it may also be found at
the lateral aspects of the roots related by

accessory root canals®. Clinically, the lesion is
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usually small and asymptomatic, but may
sometimes express mild pain and sensitivity to
percussion. The affected tooth is usually non-
vital and the surrounding mucosa may exhibit
bluish discoloration. Histopathologically, it is
lined either partially or completely by non-
keratinized stratified squamous epithelium.

Keratocystic odontogenic tumor(KCOT) is a
benign but locally aggressive developmental
cystic neoplasm. KCOT occurs in the jaws,
especially the posterior portion of the body and
ascending ramus of the mandible, approximately
twice as much as the maxilla. It has an incidence
rate of 2% to 14% with 2 peaks around the ages
of 30 and 60 years old and seems to be more
frequent in males than females, with a ratio of
2:1>9. Clinically, it is expressed by manifest
ations such as swelling, pain or both in most
patients but there are also cases with no
symptoms. The histologic features are
characterized by the presence of a thin bandlike
parakeratinized or orthokeratinized stratified
squamous epithelium”®. A systemic review
reported that the marsupialization for KCOT
treatment resulted in 40% of tumor recurrence
after 5 years of follow-up?.

Removal of the associated tooth and
enucleation of the lesion are considered as a
definitive therapy in the management of these
cysts and tumors. However, large cyst may
require marsupialization to provide less
extensive and safer surgical procedure at later
date'”. Marsupialization was first described by
Partsch'"- ' for the treatment of cystic lesions.

This technique is based on the externalization of
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the cyst through the creation of a surgical
window in the mucosa and the cystic wall. Their
borders are then sutured to create the open cavity
to communicate with the oral cavity. This
procedure relieves pressure from the cystic fluid,
allowing shrinkage of the cystic space and
facilitating bone apposition to the cystic walls.
When the radiological image showed a decreased
size compared to the original lesion without
involving important anatomical structures
enucleation with peripheral ostectomy was
performed™. So this technique is conservative
and useful treatment method to patients.

This study was undertaken to describe three
cases of odontogenic cysts and tumors of jaws
that were successfully treated with enucleation
without damage to adjacent anatomical structures
after decreasing the size of lesion by marsupiali

zation.

I. Cases Report

All three patients were referred to our
department from the local clinic. Clinical data of
the three patients are summarized at Table 1. All
patients underwent panoramic radiograph(PR),
computerized tomography(CT) and histological

examinations.
Case 1

At PR and CT, 3.9 * 2.1 * 4.3 cm size radiolu
cent lesion was observed from the distal area of
second molar to the ramus in the right mandible
horizontally, from alveolar crest to upper 6mm of
mandible lower border vertically, bucco-lingual
cortical bone expansion and antero-posterior
resorption. Right inferior alveolar nerve was
subsided into the lesion so the border was not

clear. Displacement of right mandibular third

Fig. 1. Panoramic X-rays of case I.
a. Pre-operative PR. Huge cystic lesion was observed in the right body and ramus of mandible.
b. At 5 months follow up after marsupialization. The cavity size of cystic lesion was decreased.
c. At 16 months follow up after masupialization, enucleation was performed. Almost ossification was observed.
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molar which was transverse impacted state was
observed(Fig. 1a and Fig. 2a, b). Tentative
diagnosis was dentigerous cyst of mandible. Due
to possibility of nerve injury and risk of
pathological fracture by relative large size, right
mandibular second and third molars were

extracted and marsupialization was performed.

An incisional biopsy was performed under

general anesthesia at the same time of
marsupialization and the specimen was sent for
histo-pathological examination. This case was
definitely diagnosed same as tentative diagnosis.
Case 1 was dentigerous cyst(Fig. 3).

At 16 months after marsupialization, cyst

Fig. 2. Computed tomography of case 1.

a. b : Pre-operative CT. Huge radiolucent cystic lesion was observed in the right body and ramus of mandible.
¢, d : At 16 months follow up after marsupialization. New bone formation was observed in the right mandibular

body and ramus.

100 pm

Fig. 3. Histopathologic features of a dentigerous cyst showing fiorous wall lined by non-keratinized stratified
squamous epithelium (hematoxylin and eosin stain, original magnification x10)
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enucleation and flagyl gauze insertion under
general anesthesia were performed(Fig. 1b, c and
Fig. 2c, d). There were no symptoms and signs of

recurrence at 25 months of follow-up.

Case 2

PR and CT showed a well-defined pear shaped
unilocular interradicular radiolucent lesion
bordered by a thin rim of cortical bone between
the root of left mandibular canine, first premolar
and primary first molar. The size was 1.8 * 1.5 *
1.9 cm. This lesion displaced the adjacent teeth
and root resorption of left mandibular primary
first molar was observed(Fig. 4a and Fig. 5a, b).
Tentative diagnosis was radicular cyst (periapical

lateral periodontal cyst) of mandible. For

assistance in unerupted permanent teeth, left
mandibular primary first and second molars were
extracted and marsupialization was performed.
An incisional biopsy was performed under
general anesthesia at the same time of
marsupialization and the specimen was sent for
histo-pathological examination. This case was
definitely diagnosed same as tentative diagnosis.
Case 2 was radicular cyst(Fig. 6).

After 6 months, orthodontic treatment was
started. A further follow-up by CT and PR of 27
months after marsupialization revealed a good
osseous consolidation in the area of the mandible
and no evidence of recurrence(Fig. 4b-d and Fig.
5c, d). There were no paresthesia of lower lip,
gingiva and teeth of mandible. And the adjacent

permanent teeth were preserved well.

Fig. 4. Panoramic X-rays of case 2.
a. Pre-operative PR. Cystic lesion was observed in the left body of mandible.

b, At 4 months follow up after marsupialization. The cavity size of cystic lesion was decreased.
c. At 9 months follow up after marsupialization. Almost ossification was observed.

d. At 27 months follow up after marsupialization. Complete ossification was observed.
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Case 3

PR and CT revealed the radiolucent lesion with
the size of 2.3 * 1.6 * 2.1 cm located between the
left impacted mandibular third molar and

mandibular lower border. Partial perforation of

lingual cortical bone was observed and the left
inferior alveolar nerve was subsided in the
lesion. Root resorption of adjacent tooth was not
found(Fig. 7a and Fig. 8a, b). Tentative diagnosis
was odontogenic keratocyst. Due to possibility of

nerve injury and risk of pathological fracture, left

Fig. 5. Computed tomography of case 2.

a. b : Pre-operative CT. Radiolucent cystic lesion was observed in the left body of mandible.
c, d: At 4 months follow up after marsupialization. CT showed bone formation was observed in the left body of

mandible.

Fig. 6. Histopathologic features of a radicular cyst showing the cystic cavity which was lined by non- keratinized
stratified squamous epithelium with mixed inflammatory infiltration (hematoxylin and eosin stain, original

magnification x10)
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mandibular third molar was extracted and rubber
tube was applied. An incisional biopsy was
performed under general anesthesia at the same
time of marsupialization on each patient and the
specimen was sent for histo-pathological
examination. In this case, histo-pathological
examination showed keratocystic odontogenic
tumor with high possibility, but could not be

definitely diagnosed with this specimen when

marsupialization. After 10 months follow-up for
marsupialization(Fig. 7b and Fig. 8c, d), enucle
ation was performed under general anesthesia. It
was definitely diagnosed as keratocystic
odontogenic tumor when enucleation procedure
(Fig. 9). After operation, no evidence of

recurrence was found at 24 months after cyst

enucleation.

Fig. 7. Panoramic X-rays of case 3.

a. Pre-operative PR. Huge cystic lesion was observed in the left angle of mandible.
b. At 12 months follow up after marsupialization. The cavity size of cystic lesion was decreased and ossification was observed.

Fig. 8. Computed tomography of case 3.

a b ! Pre-operative CT. Huge radiolucent cystic lesion and perforation of lingual cortex were observed in the left

angle of mandible.

c. d : At 10 months follow up after marsupialization. CT revealed new bone formation was observed on the left

body of mandible.
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Fig. 9. Histopathologic features of an keratocys tic odontogenic tumor showing a characteristic epithelial lining,
which is 6 to 8 cells thick with a hyperchromatic and palisaded basal cell layer and a corrugated
parakeratotic surface (hematoxylin and eosin stain, original magnification x10)

Cage 1 Case 2 Case 3
Age/8ex 44ycarz/male 9y cars/fomale 22years/male
PMH Hypertension No Leukemia

Symptoms

Mo paresthesia of lower lip No paresthesia of lower lip Mo paresthesia of lower lip

No pain and swelling No pain and swelling Pain and slight swelling
Location Right mandibular third Left mandibular under =74 Left umpacted mandibular

molar area _=75 area third molar
Original 39%21*%43em 1.8*1.5*%1.9¢cm 23*%1.6*21m
Size
Size 24*1.5*%206c0m No enucleation. 16*1.0*%1.5cm
when cyst  (decreased ag 71%) 1LA*0.9%0.9em (decreaged ag 69%)
encleation when finishing

(decreazed as 78%)

Tentative  Dentigerous cyst Radicular cvst Keratocystic odontogenic
Diagnosis tumor
Defiitive  Dentigerous cyst Radicular cyst Keratocystic odontogenic
Diagnosis tunmor
Marsupializ- 16 months 6 months 10months
ation period
F/Uperiod 25 months 34 months 34 months

II. Discussion

Table 1. Summary of clinical information for three cases

lined by epithelium and which has a centrifugal,

expansive mode of growth'.

The term, ‘cyst is derived from the Greek Treatments of cyst at jaw are extraction or
word, Kystis’, meaning, ‘sac or bladder . Cyst endodontic treatment of cause teeth and at the
is defined as a pathological cavity that is usually same time enucleation of cyst is the most
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common and also marsupialization, decompres
sion or surgical enucleation area are also used.
Cysts are usually enucleated, where the cystic
lining is separated from its inner bony surface
and removed and the cavity is allowed to fill with
blood clot. And the cyst may be marsupialized to
relieve the internal pressure'”. To select the
treatment method, consideration of position of
the cyst, cause teeth, size and accessibility to
main structure, degree of transition of cause or
adjacent teeth, age of patient, and patient
cooperation are needed.

As one of them, marsupialization has some
absolute indications; (1) tissue injury depending
on the proximity of cyst to vital structures,
possibility of injury to nerve, (2) difficult
surgical access, (3) assistance in eruption of teeth
if an unerupted teeth is involved in the cyst and is
needed in the mouth, (4) extent of surgery in an
unhealthy or feeble individual, (5) very large cyst
or risk of pathological fracture of bone. In the
present cases, marsupializations were used due to
possibility of mnerve injury and risk of
pathological fracture by relative large size in case
1, assistance in unerupted permanent teeth in
case 2, and possibility of nerve injury and risk of
pathological fracture in case 3. Gao et al.'?
recommended marsupialization for all patients
with large cysts. Furthermore, the speed of
shrinkage of larger cystic lesions might be faster
than that of smaller lesion after marsupialization;
this is consistent with the results of Zhao et al'”,
Shudou et al'"®, and Kubota et al'”.

According to indications, marsupialization

needs no difficult surgical technique and is a

minimal invasive method. It is possible to treat
without damage to adjacent important structures
and not need additional bone graft. Also, it does
not make oronasal or oroantral fistula, especially
in case of cyst occur to pediatric, there is
advantage that prevents missing of permanent
teeth. However, the patient must be cooperative
and irrigate the cyst at least twice a day. It needs
long healing period so the patient feels
discomfort due to long term marsupialization
stent installation in the oral cavity. And, it also
causes inflammation because of food impaction
into the drain or not clean state of drain near the
oral tissue. By low frequency, odontogenic
epithelium of the cyst changed into amelobla
stoma®?".

de Molon et al.* showed that the first and
second mandibular molar was preserved, and the
patient did not show any signs of paresthesia
related to injury in the mandibular alveolar nerve
in their KCOT case. The patient did not show any
sign of necrotic pulp in his first mandibular
molar even with a small resorption in the root
apex, not being necessary additional procedures.
In the present cases, cysts and tumors of jaw are
treated by marsupialization and enucleation
without damage to adjacent structure. Fast bone
regeneration at the defect area without infection
or recurrence and normal healing of bone
expansion area were observed. Successful
marsupialization made possible to prevent
unnecessary missing of permanent tooth included
at cyst and well active eruption. There were no
recurrence at 9 months in case 1 and 24 months in

case 3 after cyst enucleation, and 28 months in
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case 2 after drain removal for marsupialization.
Marker et al.” recommended the decompression
as possible as long time for successful
marsupialization and at least 1 year is needed for
decompression, and waiting till the drain fall out
due to healing in the cavity. In the present cases,
periods of marsupialization were 16 months in case
1, 6 months in case 2, and 10 months in case 3.
Also, Marker et al.” recommended marsupializ
ation procedure is regarded as successful when
the size of cavity decreased as 50% or 60% in the
radiograph. Sanchez-Siles et al.* showed a
clinical case of KCOT treatment using the
marsupialization technique prior to enucleation.
This approach allowed the lesion reduction of 50
mm X 25 mm to 13 mm X 13 mm in diameter
(radiographic aspect), facilitating the complete
removal of the lesion with less-invasive approach
and without recurrence within the 1-year of
follow-up. In the present cases, cyst enucleation
was performed when sizes of cavity decreased as
74% in case 1, 78% in case 2, and 69% in case 3.
However, the time of operation is better to decide

by confidence that there was no damage to

important structures, systemic condition or age
of patients, and remaining bone regeneration
potential rather than decreased size of cavity.
Gao et al.' showed that relative shrinking size
was affected by the duration of marsupialization
and the primary radiolucent area, but not by
patient age when marsupialization using
customized thermoplastic resin stents decreased
the size of radicular cyst and KCOT.

During marsupialization, patients have to wear
appliance for long time. Therefore, it must be
easy to keep clean, minimize the discomfort and
not to be a factor of infection itself. In the present
cases, rubber tube with acrylic resin plate was
used(Fig. 10). All the patients were instructed to
irrigate the inside of the cavity through the
appliance with normal saline. Regular follow-up
visits are necessary to see that the cavity is filling
up in a uniform fashion and to adjust the size of
the acrylic plug®.

In conclusion, marsupialization had a high
success rate as minimal invasive method to treat

odontogenic cysts and tumors in the present

cases.

Fig. 10. Rubber tube with acryiic resin plate was used for marsupialization.
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