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Treatment of Keratocysts: The Case for
Decompression and Marsupialization

M. Anthony Pogrel, DDS, MD*

Decompression of a cyst involves any technique
that relieves the pressure within the cyst that
causes it to grow. Growth of cysts is believed to
occur by a combination of osmotic pressure and
pressure resorption,' coupled with release of pros-
taglandins and growth factors.? Decompression, by
any means, appears to change to environment and
decreases the amount of interleukin-o that is re-
leased.> Decompression can be performed by mak-
ing a small opening in the cyst and keeping it open
with a drain of some kind*”’ (Fig 1). Marsupializa-
tion, on the other hand, involves converting the
cyst into a pouch. (The word marsupial is derived
from the Greek for “pouch”) (Fig 2). By converting
the cyst to a pouch, the lesion is decompressed, but
this is a more definitive treatment for the cavity and
exposes the cyst lining to the oral environment.®
Mandibular cysts are normally marsupialized into
the oral cavity, although maxillary cysts can also be
marsupialized into the maxillary sinus or nasal cav-
ity, as well as the oral cavity9 (Fig 3).
Decompression and marsupialization of cysts is
probably the earliest advocated treatment and was
first suggested by Partsch in the German literature
in the late 19th century.'®'" In many parts of the
world, marsupialization is still described as a
Partsch I procedure (the Partsch II procedure is
enucleation and primary closure). At the time, this
method was put forward as the treatment of choice,
because without antibiotics any attempt at enucle-
ation and primary closure of a cyst was accompa-
nied by a very high postoperative infection rate.'?
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Decompression, marsupialization, or open packing
of the lesion appeared to have a much better prog-
nosis.

With the advent of antibiotics and the routine use
of endotracheal intubation, however, the manage-
ment of dental cysts changed. Enucleation and pri-
mary closure became the more accepted treatment,
and to many, decompression and marsupialization
were resigned to the history books. Although it was
always thought by some that odontogenic kerato-
cysts could be marsupialized, this has not been the
treatment of choice, and in fact in many hands
treatment of the odontogenic keratocyst has be-
come more aggressive over the years in order to
combat the known recurrence rate.'*>'® However,
articles have been published on decompression and
marsupialization showing that it does still work for
these lesions despite their supposedly more aggres-
sive nature, and on looking again at this issue, it
does appear that this treatment may have an ex-
panded role.

FIGURE 1. Diagrammatic representation of decompression of a large
maxillary cyst info the oral cavity with a drainage tube in place.
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FIGURE 2. Diagrammatic representation of marsupialization with the
cyst mucosa sutured fo the oral cavity mucosa.
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Several studies have shown that decompression
by making a small opening into the cyst and insert-
ing a grommet, or drainage tube, can result in
substantial reduction in the size of the cyst.>%!:2°
This is recommended to decrease the size of the
cyst to take it away from important structures such
as teeth and the inferior alveolar nerve and to

A

FIGURE 3. A, The concept of marsupialization of a maxillary cyst info
the sinus. B, Marsupialization of maxillary cyst info the nasal cavity.
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FIGURE 4. A large maxillary keratocyst packed with iodoform gauze
and bacitracin.
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FIGURE 5. Maxillary keratocyst remains open fo the oral cavity affer
removal of the packing. A, Diagram. B, Clinical Photograph.
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FIGURE 6. A mandibular kerafocyst kept patent by suturing a cut-
down nasopharyngeal airway into place.
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reduce the chance of a pathologic fracture or bony
discontinuity with definitive treatment. With this
decompression technique, subsequent enucleation
of the smaller lesion is then usually performed.
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Other studies have shown that a more formal tech-
nique for marsupialization of these lesions can be
followed by total resolution of the lesion without any
further surgery.*?'23 In this technique, a window at
least 1 cm in diameter is made into the cyst, and an
attempt is made to suture the cyst lining to the oral
mucosa. In the maxilla, the cyst is often then packed
open with the packing protruding through the open-
ing. The packing consists of iodoform gauze impreg-
nated with bacitracin ointment (Fig 4). When it is
removed in the maxilla, the cavity is usually self-
retaining and the patient needs to irrigate twice a day
to prevent food accumulation or closure of the fistula
(Fig 5). In the mandible, there is a greater tendency
for spontaneous closure of the fistula and reformation
of the cyst, particularly in the posterior mandible. In
these cases, we have found that the use of a nasopha-
ryngeal anesthesia tube suitably cut down makes an
excellent stent to keep the cyst open (Fig 6). Again,
the cavity is irrigated twice daily.

Studies have shown that when the keratocyst is
open to the oral cavity, a number of changes take

FIGURE 7. A, Biopsy of keratocyst lining (hematoxylin and eosin, original magnification times 40). B, Positive bcl-2 staining in the basal layer of
the biopsy. C, Residual lining after marsupialization (hematoxylin and eosin, original magnification times 40). D, Residual lining after marsupial-
ization shows no bcl-2 staining and shows the histology and immunostaining of normal oral mucosa.

M. Anthony Pogrel. Decompression and Marsupialization of Keratocysts. | Oral Maxillofac Surg 2005.



1670 DECOMPRESSION AND MARSUPIALIZATION OF KERATOCYSTS

FIGURE 8. Radiographs for two cases of large keratocysts of the mandible which resolved following marsupialization. A, A large cyst of the left
angle before (A1) and 11 months after (A2) marsupialization. B, A unilocular keratocyst of the left mandibular angle at initial presentation (B1) and
R 1T months following marsupialization showing the resolution (B2).
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place in the cyst lining. Traditionally, the lining of
a keratocyst is only 5 or 6 cells thick and tears easily
on attempted enucleation; this may at least partially
account for the traditionally high recurrence rate.
With decompression or marsupialization, the lining
appears to become thicker and easier to enucleate,
and histologically it does appear to change and
resemble normal oral mucosa®>2* (Fig 7), both with
routine histology and with immunohistochemistry
including bcl-2%? and cytokeratin 10 immunostain-
ing.>* Whether this means that there is metaplasia
of the keratocyst lining to oral mucosa or over-
growth of the oral mucosa is unknown at the
present time.”

Studies have shown that this marsupialization
technique can result in total elimination of even
large keratocysts in less than 1 year®® (Figs 8, 9). By
comparison with larger dentigerous cysts treated
by marsupialization, it actually appears that the

technique is at least as successful for keratocysts
and may be even more successful than for the
dentigerous cyst.

Although it is freely admitted that other tech-
niques may be at least as successful in permanently
curing the patient of the odontogenic keratocyst,
decompression or marsupialization has distinct ad-
vantages in preserving vital structures and eliminat-
ing major surgical procedures. The important
points in favor of this technique are as follows:

Decompression

1. If decompression is performed, the cyst will
decrease in size and there will be less damage
to important structures on subsequent enucle-
ation.

2. Subsequent enucleation will be easier as the
cyst lining will be thicker.
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FIGURE 9. Recurrence of a keratocyst following marsupialization. A, Original radiograph showing large multilocular keratocyst of right angle of
the mandible. B, Resolution after 1 year of marsupialization. C, Recurrence just visible 1 year later [arrowed). D, Recurrence after 18 months when
it was surgically resected.
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If Marsupialization is Used for Complete 4. The cyst lining changes to resemble normal
Resolution oral mucosa.
5. In the authors’ hands, they have only seen one

1. The patient must be cooperative and irrigate recurrence of a total of 20 cysts treated this

the cyst at least twice a day. way, for a 5% recurrence rate. This case is
2. A stent may need to be placed in the cyst to shown in Figure 9.

maintain the opening.
3. Studies show that complete elimination of the In conclusion, decompression and/or marsupial-

cyst is possible with marsupialization. ization has at least as high a success rate as more
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aggressive treatments with lower morbidity and
preservation of important dental and neural struc-
tures.

Liquid Nitrogen Cryotherapy

For some patients, decompression or marsupial-
ization is impractical or difficult to perform. Pa-
tients in this category would include those who are
unable to cooperate with the oral hygiene regimen
that is necessary, patients for whom the time frame
is inappropriate (marsupialization can take a year or
longer to perform), or for reasons of patient pref-
erence. In this case, the treatment of choice be-
comes enucleation followed by cryotherapy using a
liquid nitrogen spray.®> It has been shown that
enucleation alone for the management of these
lesions is associated with an unacceptable recur-
rence rate of between 5% and 65%.2%2” However,
with cryotherapy the recurrence rate is reduced
considerably. The cryotherapy devitalizes organic
tissue beyond the visible margin of the lesion but
leaves the inorganic bony framework intact. In this
way, any adjacent daughter cells or cyst remnants
will be destroyed. It has been shown that liquid
nitrogen cryospray devitalizes an area between 1
and 2 mm beyond the visible margins of the lesion,
which should be adequate for most lesions.*® A
temperature of —20°C is required to devitalize tis-
sues, and only liquid nitrogen can deliver this on a
consistent basis. A triple freeze/thaw technique is
recommended with a 1-minute freeze followed by a
slow thaw for each cycle.? Care must be taken to
protect the soft tissues (9% soft tissue break-
down'®) and protect the mandible from late patho-
logic fracture (9% fracture rate“’).

The advantages of liquid nitrogen over alternative
methods of devitalizing tissue beyond the visible
lesion of the margin are that 7) the bone matrix is
left in place to act as a clean scaffold for new bone
formation and 2) a bone graft can be placed imme-
diately to accelerate healing and minimize the risk
of a pathologic fracture.>®

The recurrence rate following enucleation and
liquid nitrogen cryotherapy has been reported at
9% (3 of 33), but in fact some of these recurrences
were due to operator error or unsound patient
preferences, including deliberately leaving teeth in
the area being sprayed. If these cases are dis-
counted, the recurrence rate following liquid nitro-
gen cryotherapy drops to around 3% (1 of 33).%!
When the liquid nitrogen cryotherapy is given
around the inferior alveolar nerve, it is affected, and
patients will suffer paresthesia or anesthesia. How-
ever, the axon sheaths are left intact and nerve

regrowth is normal such that most patients obtain
partial or complete return of sensation in 3
months. 332
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