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Abstract

The recurrence rate of 112 cases of Keratocystic Odontogenic
Tumor (KCOT) were analyzed with regard to their location, size,
locularity and treatment.

36 patients (32.1%) presented recurrence. Multilocular KCOT
measuring more than 3.5 cm presented higher rate of recurrence.
When the initial treatment was enucleation with peripheral
ostectomy the recurrence was located in the periphery of the
initial tumor. When the treatment was marsupialization followed by
enucleation and peripheral ostectomy, the recurrence was located
in the periphery of the tumor reached after marsupialization, usually
in area of adjacent teeth. The addition of Carnoy’s solution has
slightly reduced recurrence rate.

Introduction

The Keratocystic Odontogenic Tumor (KCOT) is characterized
by its high tendency to recur after surgical treatment. This is attributed
to its infiltrative growth pattern and to the failure during surgery to
remove the epithelial rests of the dental lamina or the daughter cysts
[1-4].

The reported recurrence of KCOT in the past literature ranged
from 2.5% to 62.5% [3,4]. More commonly recurrence of the tumor
is reported as 20% to 30% [2,5,6]. The fluctuations in the recurrence
rate are explained by the variation in length of the follow-up period,

the treatment modalities, the initial size of the lesion, its locularity,
the number of cases included in the study, the pathology of the tumor
(presence of orthokeratin or parakeratin), the skill of the surgeon and
the association with nevoid basal cell carcinoma syndrome [5,7-14].

The purpose of this study is to review our department experience
with the recurrence rate of 112 cases of KCOT treated, with regard to the
location, size, locularity, treatment modality and period of follow- up.

Patients and Methods

112 patients, 70 males and 52 females were treated and followed-
up for a period of 3-17 years. Patients presenting with small tumors
were treated by enucleation and curettage. In cases of large cysts, an
incisional biopsy was first performed, and taking into consideration
the proximity of the tumor to vital structures that needed to be
preserved and the degree of cooperation of the patient, a decision
was made regarding the mode of treatment: enucleation with
peripheral ostectomy or marsupialization followed by enucleation
with peripheral ostectomy in both modalities with or without the use
of Carnoy’s solution.

Every patient was followed-up postoperatively clinically and
radiographically by periapical and panoramic X-ray. If doubt
of recurrence existed, a dental scan computer tomography was
performed and surgical exploration was considered. All Patients had
a follow up period of 3 years and up to 17 years (Mean 6.1 years).
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Figure 1: Location of mandibular KCOT (N = 75).
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Patients either with basal cell nevus syndrome or with a cystic lesion
exhibiting any evidence of orthokeratinization on histopathologic
examination were excluded from the study.

Of the 112 patients 36 patients (31.1%) presented with recurrence
and were analyzed for its initial location, size, locularity, treatment
modality and location of recurrence.

Results

Of the 112 patients with KCOT, 70 were males and 52 females.
Their age varied from 10 to 69 years with a mean of 37 years. 75
lesions (66.9%) were located in the mandible (19 in the body, 50 in the
angle and the ramus, 6 in the symphysis) as showed in figure 1, and 37
(33.1%) in the maxilla (17 in the pre-maxilla and 20 in the posterior
area of the maxilla) as showed in figure 2. 83 (74.1%) were unilocular
and 29 (25.9%) were multilocular.

36 patients (32.1%) presented with recurrent KCOT (11 females
and 25 males). Their age varied from 14 to 69 years. 27 out of 75 (36%)
mandibular lesions recurred and 9 out of 37 (24.3%) maxillary lesions
recurred. 21 out of 83 (25.3%) unilocular KCOT recurred. 15 out of
29 (51.7%) multilocular KCOT recurred (Figure 3).

73 out of 112 (65.1%) OKC lesions were treated by initial
enucleation and curettage with peripheral ostectomy, with total
recurrence of 23 cases (31.5%). 11 of them were also treated chemically
using Carnoy’s solution with 4 cases of recurrence (36.3%) (Figure 4).
The initial size of these 23 recurring lesions was equal or above 1 cm
(mean of 4.9 cm).

15 were unilocular and 8 were multilocular (Figure 5). 17

recurred in the mandible (2 in the anterior region and 15 in the body
angle and ramus). 6 recurred in the maxilla (3 in the pre maxilla,
one recurrence in the piriform area and 2 near adjacent teeth in the
posterior maxilla). The recurrence was located at the periphery of the
initial lesion and in some cases adjacent to the teeth at the periphery
of the lesion. The recurrence was diagnosed from 1 to 5 years after
enucleation (mean 2.5 years).

39 out of 112 (34.8%) OKC lesions treated by marsupialization
followed by enucleation and peripheral ostectomy, 12 recurred (30.7%).
The lesions that recurred had an initial size equal or above 3.5 cm (mean
of 3.9 cm). 6 were unilocular and 6 were multilocular. The recurrence was
located at the periphery of the tumor after marsupialization and not at
its initial periphery. 9 recurred in the mandible (2 in the anterior region
and 7 in the angle) and 3 recurred in the maxilla. In all of the cases the
recurrence was located at the apices of adjacent teeth. The recurrence was
diagnosed after a follow-up period ranging from one to 8 years (mean
of 2.9 years). 8 of the above were also treated chemically using Carnoy’s
solution with only 1 case of recurrence (12.5%).

Over all 19 out of 112 lesions were treated surgically and also
chemically by Carnoy’s solution, 5 cases (26.3%) recurred. 93 out of
112 lesions were treated only surgically, 31 of them recurred (33.3%).

Discussion

This study reveals that recurrence of KCOT occurred mainly
in multilocular lesions greater than 3.5 cm in diameter. The
recurrence could be diagnosed only after a year of follow-up because
it was difficult to evaluate in the first year the radiographic signs of
recurrence or incomplete healing process.
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Figure 2: Location of maxillary KCOT (N = 37).
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Figure 5: Radiographic appearance and recurrence.

The location of the recurrence depends on the initial treatment of
the KCOT. When the lesion was treated by enucleation and curettage
or peripheral ostectomy, the recurrence occurred at the periphery of
the initial lesion, usually in an area that was difficult to perform a
clear enucleation. Use of additional Carnoy’s solution in these cases
showed similar outcome. Stoelinga in 2001 showed 11% recurrence
rate out of 82 KCOTs treated with enucleation, excision of overlying
mucosa and applying Carnoy’s solution [15]. In our study when the
KCOT was treated by marsupialization and later by enucleation with
peripheral ostectomy the recurrence was located at the periphery of
the lesion that was reached after marsupialization and particularly
in areas that were difficult to curette such as apices of adjacent
teeth that the surgeon tried to save by this conservative treatment.
Addition of Carnoy’s solution in these cases showed reduction in
number of recurrences but did not change the location of recurrence.
The purpose of marsupialization was to save vital adjacent structures
such as nerve or teeth or to prevent extensive mutilating surgery
even at the cost of possible recurrences. Pogrel and Jorden in 2004,
went even further and treated 10 KCOTs by marsupialization alone
and had no recurrence. Their study also suggested that the cyst

lining may get replaced by normal epithelium during this treatment
[16]. In our study, we observed more recurrence in cases treated by
marsupialization followed by enucleation and peripheral ostectomy
than in cases treated initially by enucleation. However, all these
recurrent lesions were enucleated easily by a second minor surgical
procedure. Lesions that were treated surgically and chemically
recurred a bit less than those lesions that were treated only surgically.

Conclusion

Marsupialization followed by enucleation is a conservative
treatment which permits to save adjacent vital structures. This
treatment modality is chosen only when a possible recurrence will
not endanger a vital structure such as base of skull, brain or eyes and
when the recurrence will be easily treated. Use of Carnoy’s solution
slightly reduces the recurrence rate and therefore when possible is
recommended especially after marsupialization.
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