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Conservative Treatment Protocol of
Odontogenic Keratocyst:

A Preliminary Study
Paul Edward Maurette, DDS, MSc,* Jacks Jorge, DDS, PhD,†

and Márcio de Moraes, DDS, PhD‡

Purpose: The objective of this study was to report our experience with the treatment of 30 odonto-
genic keratocyst (OKC) patients with a conservative treatment protocol based on decompression with
reference to the recurrence rate.

Patients and Methods: Twenty-eight patients (19 females, 9 males) with 30 OKCs attended the OMS
Department of the Piracicaba Dental School of Campinas State University between 1995 and 2003. Age
range was 13 to 69 years (mean, 30 years of age). Initial biopsy was carried out in all patients and the
OKCs were diagnosed after histological examination by the Oral Pathology Department. The cases were
treated according to the treatment employed in this department, consisting mainly of decompression and
curettage of the remaining lesion. The average follow-up for the 28 cases was 24.89 months (�9.74).

Results: The majority of the lesions (16 patients, 53.3%) occurred in the angle of the mandible and
mandibular ramus. The most common histological pattern of OKC was parakeratinized (66.6%) and 13
of 28 patients presented impacted teeth associated with the lesion. The mean time for decompression
was 9.27 months. Recurrence occurred in 4 patients (14.3%) with 4 OKCs. These patients were treated
initially with decompression and curettage (2 cases), or with decompression only (2 cases). All the cases
were monitored continuously with panoramic radiographies and clinical evaluations.

Conclusions: The treatment protocol for OKC based on decompression offers a conservative and
effective option with low morbidity and similar recurrence rates to those reported in the literature. The
systematic and long-term post-surgical follow-up is considered to be a key element for successful results.
© 2006 American Association of Oral and Maxillofacial Surgeons
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he odontogenic keratocyst (OKC) is a cystic lesion
f odontogenic origin, which is classified as a devel-
pmental cyst derived from the dental lamina. This

esion was first described in 1956 by Phillipsen1 and it
s well known for its high recurrence rate.2 For this
eason, extensive research regarding this lesion has
een carried out over the last 48 years.1-8

The OKC involves approximately 11% of all cysts in
he jaws and is most often located in the mandibular
amus and angle. This lesion can be associated, al-
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hough not in all cases, with an impacted third molar.
adiographically, it appears as a unilocular or mul-

ilocular lesion with a scalloped contour. These char-
cteristics are suggestive but not considered an un-
quivocal proof for the definitive diagnosis of OKC
ecause other lesions may exhibit similar features.4

The rates of recurrence vary enormously, from a max-
mum of 62% to a minimum of 0%.5 The majority of
ecurrent cases occur within the first 5 years after treat-
ent.5-9 For this reason, most surgeons advocate com-
lete removal with extension margins or meticulous
urettement of the surrounding tissues.5 The enucle-
tion alone is associated with the highest recurrence
ates (range, 17% to 56%), usually when the cyst is
emoved in a fragmented fashion. To decrease the re-
urrence potential, various adjunctive therapies have
een tried, including peripheral ostectomy or the use of
arnoy’s solution, cryotherapy, or electrocautery.5-9

Decompression or marsupialization seem to be
ore conservative options in the treatment of
KC.10,11 Marsupialization was first described by
artsch in 188212,13 for the treatment of cystic le-

ions. This technique is based on the externalization
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380 CONSERVATIVE PROTOCOL OF OKC
f the cyst, through the creation of a surgical window
n the buccal mucosa and in the cystic wall. Their
orders are then sutured to create an open cavity that
ommunicates with the oral cavity. This procedure
elieves pressure from the cystic fluid, allowing reduc-
ion of the cystic space and facilitating bone apposi-
ion to the cystic walls.10-15

Decompression and marsupialization are very sim-
lar techniques. The main difference between them
ies in the creation of a surgical window in the oral

ucosa and cystic membrane,14 and in using a cylin-
rical device11 (like the rubber of a dropper) or a
urgical rigid drain to prevent mucosal closure. This is
one with the objective of maintaining a continuous
ommunication between the oral cavity and the inte-
ior of the cyst. The decompression technique allows
he permeability of the cystic cavity because the
nion of the cyst epithelial wall with the mucous
embrane results in the externalization of the lesion.

n addition, the intraoral device facilitates the irriga-
ion of the cavity. This helps avoid food impaction
nd microorganism accumulation in the area, which
ould lead to an undesired secondary infection. In
ddition, after the surgical intervention, the cystic
overing tends to become thicker, which facilitates its
omplete removal in a second surgery.
The use of this technique is not new among possi-

le OKC treatments. In 1971, Browne16 described
arsupialization as a technique for the treatment of
KC. In 1976, Tucker14 first described the use of
ecompression and secondary enucleation as a first-

ine treatment option for OKC.
In 1991, Brøndum and Jensen11 reported a recur-

ence rate of 18% in 51 OKC patients during a 13-year
eriod. Thirty-two of these patients were treated with
ecompression of the lesion. Of these cases, 8 pre-
ented recurrence of the lesion. Brøndum and Jensen11

escribed the use of cylinders of polyethylene fabricated
y a drainage stem that are introduced into the cyst
avity and maintained for a period of 1 to 14 months.
he patient was instructed to irrigate the cavity with a
.12% chlorhexidine solution using a plastic syringe.
dditionally, when achieving a significant reduction of

he lumen—which can be confirmed through radio-
raphic imaging—a secondary cystectomy was justified
o prevent recurrence of the lesion.

Those who criticize the use of marsupialization5 or
ecompression for the treatment of OKC argue that this
echnique does not allow a complete removal of the
hole cystic covering, which would lead to a continu-

tion of epithelial proliferation and facilitate an incre-
ent of the recurrence.5 Brøndum and Jensen11 were

ot in agreement with this argument because they did
ot observe recurrences in patients treated by decom-

ression with subsequent enucleation. a
Several reports describe the use of decompression
o decrease the size of the cyst, after which it is
efinitively enucleated.10-16 Use of these techniques
lone is not reported commonly when a complete
esolution of the OKC has been achieved.15,16

Regarding the remaining epithelium after decompres-
ion of the lesion, August et al19 reported the differen-
iation of the OKC epithelium once treatment is carried
ut. Through histochemical analyses based on Cytoker-
tin-10 tests, August et al19 accomplished the pre-opera-
ory identification of the lesion in 14 OKCs. After sur-
ery, the same analysis was carried out again in the
ystic epithelium to determine whether the marsupial-
zation/decompression technique results in epithelial

odulation, which is associated with lower recurrence
ates. It was observed that 64% of the patients did not
resent Cytokeratin-10 in the epithelium analyzed,
hich shows the differentiation of this tissue, and there-

ore the lower rates of recurrence.
Pogrel and Jordan17 reported the use of marsupial-

zation as a definitive treatment of OKC. In this study,
0 patients were treated exclusively with marsupial-

zation and decompression, achieving resolution of
he lesions with a recurrence rate of 0%.

The purpose of this study was to report our expe-
ience with the surgical treatment of 30 OKCs by the
se of a defined protocol, based on decompression
nd posterior enucleation or curettage with reference
o the recurrence rate.

atients and Methods

Twenty-eight patients (19 females, 9 males) with a
otal of 30 OKCs attended the OMS Department of
iracicaba Dental School at Campinas State University
etween 1995 and 2003. Basal cell nevus syndrome
atients with multiple OKCs were not included in our
rial. Two patients with 2 OKCs in different anatomic
ocations, without clinical features of Gorlin Syn-
rome, were included in the sample. In this study, the
ge range was 13 to 69 years (average, 30 years). All
he OKCs were diagnosed by histologic examination
y the Oral Pathology Department.
All lesions were discovered by radiographic images

nd the preoperative diagnoses of OKC were ob-
ained with biopsied specimens, confirmed postoper-
tively by histopathologic report. Our treatment pro-
ocol for cystic lesions consists of carrying out the
nitial biopsy and decompression of the lesion on the
ame day if possible.

Under local anesthesia (2% lidocaine with epineph-
ine 1:200,000), an aspirative biopsy was made with a
0-ml syringe and #18 needle. A yellow, serous liquid
r semi-solid content was obtained, matching the typ-

cal description of a cystic lesion content. Posteriorly,

#15 scalpel was used to carry out an elliptical inci-
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MAURETTE, JORGE, AND MORAES 381
ion in the attached gingival tissue of the alveolar
idge. Fragments of the cystic capsule, mucosa, and
one were taken and introduced into an iodoform
olution for histologic analyses. A sterile rubber foam
ropper was preformed, fitted in the surgical win-
ows, and fixed with non-absorbable suture (nylon
.0). Rubber cylinders were used to allow permanent
ommunication between the cyst and the oral cavi-
y.11 The postoperative care included the use of
aracetamol via oral for pain control. In addition,
aily irrigation of the cystic cavity with saline solution
nd 0.12% chlorhexidine was carried out to prevent a
econdary infection of the cystic cavity. Antibiotic
herapy was indicated only in those cases in which
he cyst presented an infection and was based on
moxicillin or clindamycin (in penicillin-allergic pa-
ients) orally. The irrigation procedure was made with
20-ml syringe with no needle active point to prevent

issue injury. Irrigations were carried out 3 times/day
ith 60 ml of the irrigation solution. This was started

he same day of the surgery. Rubber cylinders were
emoved after 2 weeks and daily irrigation was main-
ained for another 6 to 9 months. Careful monitoring
as based on monthly panoramic radiographies and

linic visits to determine lesion size regression as an
ffect of decompression and bone formation (Fig 1).
Secondary curettage of the surrounding tissues was

arried out after the decompression phase, once radio-
raphic evaluation confirmed a size decrease of the
esion. Under local anesthetic, a horizontal incision was

ade in the alveolar ridge with a #15 scalpel. A muco-
eriosteal flap was obtained with exposure of the cystic
avity. The secondary curettage of the cavity was carried
ut with a Lucas’s bone curette and the cavity was

rrigated with saline solution. Finally, the flap was closed
ith 4.0 silk suture (Johnson & Johnson, Ethicon, Bra-

il). Postoperative care included oral paracetamol, cele-
oxib, amoxicillin or clindamycin (in penicillin-allergic
atients). The use of topical 0.12% chlorhexidine solu-
ion twice a day was indicated for 2 weeks.

In those cases where treatment of the lesion con-
isted of enucleation only, a procedure similar to the
ne described above was used.
Patients receive follow-up with clinical and serial

anoramic radiographs at 7, 15, and 30 days. Ninety
ays after the procedure is done, patients are moni-
ored periodically every 6 months.

esults

Of 28 patients, diagnoses of OKC were more preva-
ent in white (57.1%) young (20–29 years) females (19
atients, 67.9%). Most of the lesions (16 lesions, 53.3%)
ccurred in the angle of the mandible and mandibular
amus. The most common histologic pattern of OKC

as parakeratinized (70%), and 13 of 28 patients pre- a
ented impacted teeth associated with the lesion. Five
KCs presented satellite cysts and had the pattern para-
eratinized. Twenty OKCs (68%) were treated by de-
ompression and curettage of the remaining lesion and
0 OKCs (32%) by enucleation and curettage only. The
ean time for decompression was 9.27 months with 3
onths being the smallest time of decompression and

4 months the longest time. Recurrence occurred in 4
atients (14.3%) with 4 OKCs. These patients were
reated initially with decompression and curettage (2
ases), or with decompression only (2 cases). All recur-
ence cases were submitted to enucleation/curettage

IGURE 1. A, Panoramic radiograph showing a unilocular radiolucent
rea in the anterior region of maxilla, involving an impacted canine,
ompatible with OKC. B, Preoperative clinical view. C, Intraoperative
mage. D, Postoperative clinical image where we can observe the instal-
ation of the drain device in the window created by the cyst membrane
nd fixed simple sutures points with nylon 3.0. E, Panoramic radiograph
months after beginning the decompression treatment.

aurette, Jorge, and Moraes. Conservative Protocol of OKC. J Oral
axillofac Surg 2006.
nd peripheral osteotomies of the remaining bone cav-
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382 CONSERVATIVE PROTOCOL OF OKC
ty. The average follow-up for the 28 cases was 2 years
24.89 � 9.74 months).

iscussion

Many authors have shown the successful treatment of
arge OKCs using the technique of decompression and
rrigation.10,11,15,16 This treatment does require a coopera-
ive patient who will irrigate the cyst on a regular basis and
ill follow up regularly. For this reason, only a select

roup of patients may be suitable for this treatment.
The benefit of this treatment over more conventional

pproaches (enucleation, en bloc resection) lies in the
inimal surgical morbidity. In addition, associated struc-

ures such as the inferior alveolar nerve and developing
eeth are less vulnerable to damage.10,12,17

The decompression and marsupialization techniques
ere based in the exteriorization of the cystic cavity and

esult in communication with the oral cavity.11,14 These
rocedures relieve pressure of the cystic fluid, allowing
hrinkage of the cystic space and the apposition of bone
o the cystic walls. Several reports describe the use of
he decompression technique to decrease the size of the
yst, after which it was definitively enucleated. The use
f marsupialization for the treatment of cystic lesions is
ot new and was originally described by Partsch in the

ate 1800s.12,13 However, it is not common and there is
elatively little in the literature on the use of this tech-
ique alone for carrying out the complete resolution of
KC.11,15,17

In our sample, recurring lesions were small in di-
ension. The secondary treatment, based in curet-

age associated to the peripheral ostectomy, has been
ccomplished in all of the cases, reducing the chance
f new recurrences.
The main advantage of the conservative treatment is

he preservation of bone structure, woven soft and teeth
ssociated OKC, fact that it is covered of great impor-
ance if we consider that most of the patients is young.
hese procedures are less traumatic for the patient,
liminating medication and hospitalization expenses,
nd in most cases, avoid the need to accomplish recon-
truction through grafts or extensive reconstructions.

In most of the cases in which the recession is the
lected treatment, the need of accomplishing the re-
onstruction of the jaw through grafts of autogenous
one is imperative. Usually these reconstructions are
ccomplished in a second surgery, which translates
nto larger discomfort for the patient, and increase of
he morbidity, increments in the costs of the treat-
ent, and time of recovery, among others. Addition-

lly, in these cases, there can exist a need to put on
ome type of reconstruction plate. This adds possible
omplications with the use of rigid fixation material
uch as the exhibition of the plate, dehiscence and

nfection, among other complications. l
Time of duration of the decompression treatment
1 to 14 months) is one of the disadvantages of this
echnique. In fact, this is one of the main causes of
bandonment of the treatment by the patient because
f loss of interest in proper irrigation treatment and
ttendance of periodic controls. In spite of being a
echnique that requires prolonged postoperative
reatment and special considerations (like the ones
entioned above), and even a second surgical proce-

ure in order to curette the remaining cystic cavity, it
s a technique that allows the professional to offer the
orrect treatment and save hospital expenses that
ould increase with other, complicated procedures

hat require general anesthesia and hospitalization.
he technique is then an ideal alternative procedure

or the treatment of odontogenic keratocysts that, in
ddition to being conservative (if compared with the
nucleation technique), is well-adapted to the Latin
merican reality, making the “cost-benefit” of the

echnique one of its more important advantages.
The recurrence rate observed among our sample
as 14.3%. In comparison with other important pub-

Table 1. RATES OF REOCCURRENCE OF OKC IN
PRINCIPAL STUDIES COMPARED TO OUR RESULTS

Author(s) Year Cases
%

Reoccurrence

indborg and Hansen2 1963 16 62
oller25 1967 55 51
ud and Pindborg26 1969 21 33
anders and Hadders27 1969 22 14
rowne16 1970 85 25
cIvor28 1972 43 5
ayne29 1972 20 45
ittersma and Van Gool30 1972 48 32
onoff et al31 1972 13 15
orssell et al32 1974 38 29
versole et al33 1975 35 20
rannon20 1976 283 12
odgkinson et al34 1978 74 39
edtofte and Praetorius35 1979 57 51
orssell36 1980 121 40
oorsmit et al3 1981 52 13.5
hlfors et al37 1984 255 27
achariades et al38 1985 16 25
artridge and Towers22 1987 45 27
orssell et al39 1988 75 43
rondum and Jensen11 1991 44 18
arker et al10 1996 23 8.7
ammer et al40 1997 52 6
ataineh and al Qudah5 1998 31 0
toelinga4 2001 82 10.9
ugust et al15 2003 11 18
ogrel and Jordan17 2004 10 0
ur study 2004 28 14.3

aurette, Jorge, and Moraes. Conservative Protocol of OKC.
Oral Maxillofac Surg 2006.
ished studies4,9,11,16,25-40 (Table 1), we obtained re-
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MAURETTE, JORGE, AND MORAES 383
ults within the average with a more conservative
pproach. If we sum up the advantages of a conser-
ative approach, like the one we suggest, versus a
ore radical treatment, the decompression treatment
rotocol stands up as an equally effective, cheaper,
nd simpler procedure for the treatment of OKC if the
atient can be closely monitored and periodically
valuated (clinically and radiographically).
The mean time of the follow-up in our sample was

4.89 months (�9.74), a relatively short time, as de-
cribed by Stoelinga4 and August.18 These authors
xplain the necessity to observe a long follow-up to
onsider a complete resolution of the OKC. In 2003,
ugust et al19 examined the nature of the cyst lining
efore and after decompression with cytokeratin
tains and reported positive cytokeratin-10 staining in
he predecompression biopsy and negative cytokera-
in-10 stains in the postdecompression specimen. In
, 6, 9, and 12-month samples, a return to more
ormal oral epithelium with 9 months of decompres-
ion treatment was indicated.

Several studies suggest that the largest number of
ecurrences of OKC occur during the first 5 years after
he initial treatment period (about 70%).20-22 For this
eason the annual radiographic control of these patients
s recommended for an undetermined time.5,23,24

We conclude that OKC treated with decompres-
ion presents similar recurrence rates to those re-
orted previously.4,9,11,18 This shows that this
ethod of treatment for OKC offers a conservative

nd effective option with low morbidity and similar
ecurrence rates. Close follow-up and frequent con-
rol is important, however, for successful treatment.
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