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Maxillary odontogenic

keratocyst
A common and serious clinical
misdiagnosis

MOHANNAD ALI D.D.S.; RONALD A. BAUGHMAN,
D.D.S., M.S.D.

aw cysts are very common due to the presence of
odontogenic epithelium remnants.! Cysts consti-
tute about 17 percent of the tissue specimens
submitted to oral pathology biopsy services.? The
periapical cyst is the most common odontogenic
cyst (52.3-70.7 percent of all odontogenic cysts) followed
by the dentigerous cyst (16.6-21.3 percent of all odonto-
genic cysts) and odontogenic keratocyst, or OKC (5.4-

.................................. 17.4 percent of all odontogenic cysts).>*

OKC was categorized by the latest
World Health Organization classifica-
tion as a developmental, noninflamma-
tory odontogenic cyst® that arises from
cell rests of dental lamina.’

OKCs have distinctive histologic fea-
ture that can distinguish them from
other cysts. It is characterized by a uni-

.................................. form epithelial layer that lacks rete

ridges. In addition, it has a corrugated
parakeratinized luminal layer and a prominent basal
cell layer. OKCs have a high recurrence rate and
develop more aggressively than any other jaw cysts.*&1°
Patients in their second and third decades of life are
affected most commonly.!?

OKCs appear as well-defined radiolucencies, which
can be either unilocular or multilocular.'* Unilocular
OKCs can be located periapically, simulating periapical
cysts!t#18; surrounding the crown of unerupted teeth,
simulating dentigerous cysts'''’; between the roots of
teeth, simulating lateral periodontal cysts or lateral
radicular cysts’®; or in the maxillary midline, simulating
nasopalatine duct cysts.? Large unilocular OKCs can be
indistinguishable from cystic ameloblastomas.?*** Con-
ventional radiographic imaging, such as panoramic

Background. The authors conducted
this study to determine the most common
location of odontogenic keratocysts, or
OKGCs, in the maxilla and the implication of
this for dental practice.

Methods. The authors reviewed all cases
diagnosed as an OKC by the Oral and Max-
illofacial Pathology Diagnostic Laboratory
at University of Florida College of Dentistry
from July 1, 1993, to June 30, 2001. They
determined the location for each cyst and
recorded relevant clinical information such
as age and sex. In addition, the authors
noted the practitioners’ clinical diagnoses
for the cases in the most common location
in the maxilla and compared them with the
final diagnosis.

Results. A total of 398 OKCs occurred in
393 patients. Of the 398 cysts, 266 (66.8
percent) were in the mandible, and 132
(33.2 percent) were in the maxilla. The
most common location for OKCs was the
third molar and ramus area of the
mandible, with 137 cysts. The canine region
of the maxilla, with 54 cysts, was the
second most common location. Submitting
clinicians mentioned OKC as a diagnostic
possibility in only 31.5 percent of the maxil-
lary canine region cases.

Conclusion. The most common maxillary
location for OKCs is the canine region
where they commonly are mistaken for an
apical inflammatory lesion or lateral peri-
odontal cyst. Accurate diagnosis is essential
for proper patient therapy and follow-up.
Clinical Implication. A diagnosis
based solely on clinical information can be
problematic. In many cases, histologic
examination of surgically removed tissue is
necessary to establish a definitive diag-
nosis. That is particularly true for cases
that do not resolve when treated by conser-
vative endodontic therapy.

views and intraoral periapical films, in
most cases are adequate to determine
the location and estimate the size of an
OKC. Advanced imaging techniques
like computerized tomography and mag-
netic resonance imaging can be useful
in large cases involving the maxillary
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sinus and the rare cases that extend to the skull
base.?*%

Several studies of the clinical presentation of
OKCs have been conducted. Most have shown
that the mandible is involved more often than the
maxilla.*$11132531 T addition, the posterior part of
the mandible is the most common location for
OKCs.8111225-31 There are inconsistencies
regarding the predominant location of OKCs in
the maxilla. One study shows that OKCs are
divided equally between the anterior and the pos-
terior maxilla,® some show that there are more
anterior lesions than posterior lesions,*? and
others conclude that the posterior region is the
predominant site.!!1%2%32

We used a retrospective analysis to establish
the most common location of OKCs in the maxilla
and compared our findings with previous reports
of maxillary OKCs.

METHODS

molar, including the ramus;

== third molar and tuberosity—distal surface of
the second molar to the distal surface of the third
molar, including the tuberosity.

In addition, we categorized the cysts as:
== periapical/radicular lesions—Ilesions appearing
radiographically consistent with a periapical/
radicular cyst;
== pericoronal lesions—Ilesions appearing radio-
graphically consistent with a dentigerous cyst;
== ]ateral root lesions—Ilesions appearing consis-
tent with a lateral periodontal cyst or lateral
radicular cyst;
== ]esions not associated with a tooth.

We recorded other clinical information such as
age and sex for each case. We obtained informa-
tion regarding the practitioner’s clinical diagnoses
from the biopsy forms for the cases in the most
common maxillary location.

RESULTS

We reviewed all cysts diagnosed as
OKCs by the Oral and Maxillofa-
cial Pathology Diagnostic Labora-
tory at the University of Florida
College of Dentistry from July 1,
1993, to June 30, 2001. We
obtained information regarding
each case from a microscopic anal-

Location. Of the 513 cases we
reviewed, 120 did not meet various
criteria, and we excluded them. In
62 cases, the history was incom-
plete; in 16 cases, the lesion was too
large; 36 cases were recurrent; and
in six cases, classic histologic fea-
tures of OKC described by Pindborg

ysis of hematoxylin-eosin—stained
sections and from biopsy forms
submitted by clinicians. We included in the study
only cases that satisfied the following clinical and
histopathologic criteria:

== adequate description of the anatomical location
on the case history form,;

== adherence to histologic features described by
Pindborg and Hansen? for OKC;

== no recurrent lesions.

After selecting cases, we used the following
criteria to define the locations of the lesions in
each jaw:
== anterior—midline to distal surface of the lat-
eral incisor;
== canine—distal surface of lateral incisor to
mesial surface of the first premolar;
== premolar—mesial surface of the first premolar
to the distal surface of the second premolar;
== first and second molar—distal surface of the
second premolar to the distal surface of the
second molar;
== third molar and ramus—distal surface of the
second molar to the distal surface of the third
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and Hansen? could not be identified
with certainty due to the degenera-
tive changes of the cystic epithelium secondary to
intense inflammation in the wall. The pathologist
(R.A.B.) initially diagnosed these six cases as
“inflamed odontogenic cyst, suggestive of
inflamed OKC.” A total of 398 OKCs from 393
patients satisfied the criteria for this study. There
were 266 (66.8 percent) OKCs in the mandible
and 132 (33.2 percent) in the maxilla, a ratio

of 2:1.

In the mandible, 137 (34.4 percent) cysts
occurred in the third molar and ramus area, 41
(10.3 percent) in the premolar area, 41 (10.3 per-
cent) in the canine area, 33 (8.3 percent) in the
first and second molar area and 14 (3.5 percent)
in the anterior area (Figure 1).

In the maxilla, 54 (13.6 percent) cysts occurred
in the canine area, 30 (7.5 percent) in the third
molar and tuberosity region, 28 (7.0 percent) in
the anterior area, 13 (3.3 percent) in the first and
second molar area and seven (1.8 percent) in the
premolar area (Figure 2). We also recorded the
position of the OKCs in relation to the teeth and
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Figure 1. Location of 266 odontogenic keratocysts, or
OKCs, in the mandible.

show the relationships in Table 1.
The most common site of involve-
ment was the mandibular third
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Figure 2. Location of 132 odontogenic keratocysts, or
OKCs, in the maxilla.

in the coronal position, and one cyst was not asso-
ciated with a tooth or previous
extraction site (Table 1).

molar and ramus region with 137
(34.4 percent) OKCs. The next most
common site was the canine region
of the maxilla with 54 (13.6
percent).

The frequency of the clinical diag-
noses submitted for the 54 cases in
the maxillary canine region showed
that OKC was mentioned as a diag-
nosis or one of the differential diag-

Age. OKCs occurred in patients
aged 10 to 94 years—a wide range
of years. We show the age distribu-
tion in Figure 3. The peak incidence was 21.6 per-
cent in the 70 to 79 years age group.

Sex. Of the 393 patients, 221 were male (56.2
percent), and 172 (43.8 percent) were female. In
one case, the sex of the patient was unspecified.
The male-to-female ratio was 1.3:1, constituting a
slight male predisposition.

Maxillary canine region findings. Of the
132 maxillary cases, 54 (40.9 percent) occurred in
the canine region. Of canine region OKCs, 27
were in the periapical/radicular position, and 25
were in the interproximal position. One cyst was

noses in 17 (31.5 percent) cases,
periapical cyst or granuloma in 14
(25.9 percent) cases, lateral peri-
odontal cyst in 15 (27.8 percent) cases, globulo-
maxillary cyst in six (11.1 percent) cases, odonto-
genic tumor (adenomatoid odontogenic tumors,
ameloblastoma and central giant cell granuloma)
in five (9.3 percent) cases and dentigerous cyst in
three (5.6 percent) cases (Table 2, page 881).

DISCUSSION

In our study, the age range was wide, from 10 to
94 years, with a peak incidence in the 70 to 79
years age group. Other studies reported a peak
incidence in the second and third decades of life.!*!?
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TABLE 1

POSITION OF ODONTOGENIC KERATOCYSTS IN RELATION TO TEETH.

ODONTOGENIC CATEGORY (NO.) CASES (NO.)
KERATOCYSTS
Periapical/ Pericoronal Lateral Root Unassociated
Radicular Position Position Position Lesions

Mandibular

Anterior 12 (0} 2 [0} 14
Canine 10 4 27 (0] 41
Premolar 30 (0] 10 1 41
First and 19 1 13 [0} 33

second molar
Third molar 15 52 (0] 70 137
and ramus

TOTAL 86 57 52 71 266
Maxillary

Anterior 19 (0] 9 (0] 28
Canine 27 1 25 1 54
Premolar 3 (0] 3 1 7
First and 11 0 2 (0] 13

second molar

Third molar 10 12 0 8 30
and tuberosity

TOTAL 70 13 39 10 132

Some investigators have reported a bimodal age
100 distribution with an additional peak in the fifth'
and sixth? decades. The higher peak in our study
may be due to the fact that it was conducted in
80 Florida, which has a large retirement population.
We found a male predominance by a ratio of 1.3:1,
which is similar to previous reports.''13* The
mandible was found to be the most common loca-
tion for the OKCs, with 266 (66.8 percent) of 398
cysts. The remaining 132 (33.2 percent) OKCs
were located in the maxilla. The mandible-to-
maxillary ratio was 2:1, which concurs with pre-
vious studies.®?%3! The reported percentages of
OKCs occurring in the mandible ranged from 65
percent to 83 percent in other studies.?11-1325:2751
The most common mandibular site was the third-
molar region with 34.4 percent of OKCs located

NUMBER OF OKCs

g § § g § § E § g. E there. Our findings are in close agreement with
TR A AZRBR E other studies ®!11325-31.33
5 In our study, the most common site for maxil-
AGE lary OKCs was in the canine region (54 cases, 13.6
Figure 3. Age (years) distribution. OKCs: Odontogenic percent). The maxillary Cal:llne region also Wa'S the
keratocysts. second most common location overall. In the litera-
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ture, there is disagree-
ment about the most
common location for
maxillary OKCs.
Payne?® reported that
maxillary OKCs were
divided equally
between the anterior
maxilla and the third
molar tuberosity area.
Panders and Had-
ders,” Pindborg and
Hansen,? Hodgkinson
and colleagues® and
Chow?® found that
there were more ante-
rior OKCs than poste-
rior maxillary lesions.
Brannon,' Browne,?
Myoung and col-
leagues,’® Kakarantza-
Angelopoulou and

TABLE 2

FREQUENCY OF CLINICAL DIAGNOSES IN THE
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MAXILLARY CANINE REGION.*

CLINICAL DIAGNOSIS FREQUENCY PERCENTAGE
Odontogenic keratocyst 17 31.5
Lateral periodontal cyst 15 27.8
Periapical cyst/granuloma 14 25.9
Odontogenic cyst 7 13.0
Globulomaxillary cyst 6 11.1
Dentigerous cyst 3 5.6
Adenomatoid odontogenic 3 5.6

tumor
Ameloblastoma 1 1.9
Central giant cell granuloma 1 1.9
Calcifying odontogenic cyst 1 1.9

* N =54 cases.

Nicolatou® and Haring and Van Dis®*? reported that
the posterior region of the maxilla is the predomi-

Figure 4. Unilocular odontogenic keratocyst in a peri-
radicular area (circled by white dots) of a maxillary lat-
eral incisor.

nant site. The number of reported cases in these
studies ranged from 28 to 312.

In our study, further analysis of the maxillary
canine region cases showed that OKC was men-
tioned as a diagnostic possibility by only 31.5 per-
cent of the clinicians. The most popular clinical
diagnoses were periapical cyst/granuloma and lat-
eral periodontal cysts (Table 2).

These data demonstrate that in the maxillary
canine region OKCs may mimic other lesions, espe-
cially inflammatory ones, making it difficult to
determine the correct diagnosis based on clinical
information alone. The difficulty in diagnosing
OKCs based on radiographs alone has been recog-
nized in other studies and was confirmed in our
study.11316183435 QKCs can be mistaken easily for
inflammatory lesions because patients with this
type of cyst usually have inflammatory symptoms
such as pain, swelling and drainage.”?% OKCs
may appear as small unilocular radiolucencies®
and may occur adjacent to a nonvital or endodon-
tically treated tooth!® (Figure 4 and Figure 5).

The main difference between OKCs and other
jaw cysts are their potentially aggressive
behavior. OKCs recur more often than any other
type of jaw cyst.*®1° The recurrence rate is almost
comparable to that of the ameloblastoma.*3® The
average recurrence rate is 30 percent,*1%1526-2987-39
and a recurrence rate as high as 62 percent has
been reported.?® One of the suspected contributing
factors for the high recurrence rate is the pres-
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Figure 5. Odontogenic keratocyst between roots of right
maxillary incisors (circled by white dots).

ence of residual epithelium or an epithelial rem-
nant after enucleation of the cyst.** Another factor
is the presence of satellite cysts in the cyst’s
wall.*t OKCs do not develop through an increase
in osmotic pressure in the lumen like other
cysts.? They have an active epithelial lining with
a more rapid rate of proliferation than that of
radicular cysts.*? The increased cell activity is evi-
dent by the presence of elevated level of oxidative
enzymes and acid phosphatase, which indicate
high metabolic and lysosomal activities.>*® In
addition, OKCs’ connective tissue walls have an
increased level of the collagenase enzyme leucine
aminopeptidase.*’

Ahlfors and colleagues* have proposed that
OKCs should be regarded as a benign cystic neo-
plasm rather than a developmental cyst, and
Bataineh and al Qudah*® advocate jaw resection
as the favorable treatment for an OKC.** OKCs
require complete removal. A spectrum of treat-
ments have been recommended, ranging from
enucleation to resection without a continuity
defect.**¢ The recurrence rate reported for resec-
tion is 0 percent; however, resection can have

882 JADA, Vol. 134, July 2003

high morbidity.*” The recurrence rate associated
with enucleation with adjunctive therapy such as
cryosurgery and decompression (1-8 percent) is
lower than that associated with enucleation alone
(17-56 percent).*” Postoperative follow-up with
regular radiographic examination is important
with OKCs because of the potential for recur-
rence. OKCs usually recur within five years after
surgery,'®!” but they can recur more than 15 years
later.3843

The destructive and high recurrence potential
of OKCs and their ability to mimic other jaw cysts
highlight the importance of including OKCs in
the differential diagnosis of radiolucent jaw
lesions, especially those occurring in the maxil-
lary canine region. It also is important to eval-
uate microscopically any tissue taken from radio-
lucent jaw lesions to rule out OKCs and other
serious pathological processes.

CONCLUSION

The anterior maxilla, specifically in the canine
region, is the most common location for the OKC
in the maxilla. OKCs commonly are mistaken for
inflammatory lesions of endodontic origin or for
lateral periodontal cysts. Due to the high recur-
rence rate and aggressive behavior of OKCs, all
tissue removed should be submitted for micro-
scopic evaluation and a definitive diagnosis. «
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