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CLINICAL AND RADIOLOGIC STUDY OF
ODONTOGENIC KERATOCYST

Kim Sung Rae, Park Tae Won

Dept. of Radiology, Coliege of Dentistry, Seoul Nation University

The term odontogenic keratocyst for all odontogenic cysts, showing keratinization of epith-
lium, regardless of type, was first suggested by Philipsen in 1956. These odontogenic keratocyst
can be distinguished from other odontogenic cysts in clinical behaviors and histologic features.

Pindborg and Hansen (1963) discovered 30 odontogenic keratocysts from 792 cysts and
presented their clinical, radiographic and histologic characteristics 18)

Payne (1972) clinically classified 103 odontogenic keratocysts which corresponded with the
critiera of odotogenic keratocyst that had been suggested by Pindborg, and was especially interest-
ed in recurrence after surgical treatment. He did follow-up check (6 months to 18 years) on 20

patients and got 45 per cent of recurrence rate.!’}

Donoff and his colleagues (1972) detected 16 odontogenic keratocysts among 326 cysts
(48 per cent incidence) through microscopic examination.,!?)

There was no odontogenic keratocyst in 241 radicular cysts and all the 4 dentigerous cysts
were odontogenic keratocyst, which conformed to the results in 1967 Sockolene and Shear had
advocated that the origin of all odontogenic keratocyst was primordial. Referring to “daughter”
cysts in their microscopic study, they observed the isolated cystic epithelial lining from the under-
lying mesenchyme, and suggested the role for its cause.?!) Donoff (1972) also reported the enzy-
matic mechanism of collagenase in the growth of odontogenic keratocyst.11 )

Brannon (1976) closely analyzed the clinical features and microscopic appearance of 321
odontogenic keratocyst.” According to this study, 5.1 per cent of all odontogenic keratocysts
appeared in basal cell nevus syndrome and 5.8 per cent developed in the patient with multiple
cysts, from which he suggested the correlation of odontogenic keratocyst with multiple cysts.

In summary, odontogenic keratocyst occurs most frequently in the second and third decades
and at the mandibular third molar region, and shows slight predilection in male, It has high recurr-
ence rate after surgical treatment, which is the important reason why we must differentiate it
from other lesions before surgical procedures.

The radiographic appearance of odontogenic keratocyst cannot be distinguished from that
of other intrabony cysts. Frequently its lumen, densely filled with keratin, will cause the usual
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radiolucent cyst-like image to have hazy appearance.
Sometimes, it may have scalloped borders and even occur with a multilocular appearance.2%)
The purpose of this article is to define further clinical behaviors and radiographic appearances
of odontogenic keratocyst developed in jaws, with special interest in recurrence rate which is

generally high.

I. Iviaterials and Methods

Materials

32 patients whose microscopic examinations were verified as odontogenic keratocyst were
examined in this study. Among them 22 patients were from Seoul National University Hospital,

5 from Kyung Hee University Hospital and 5 from Yon Sei University Hospital.

Method

Under the radiographs of 21 males and 11 females, the following details were examined, and
in all possible cases,patient’s records were also investigated. In order to confirm recurrence after

surgical treatment, follow-up was done in all possible cases.

Distribution by sex and age

Location

B

Distribution of cysts according to type

L

Radiographic appearances

a. resorption of dental roots

b. types: unilocular and multilocular

c. border: smooth round and scalloped

d. haziness and expansion of cortical plates
Recurrence

6. Clinical findings

1. Results

1. Distribution by sex and age

Of the 32 patients, odontogenic keratocysts occurred in 21 males and 11 females. From the
second to the fifth decades, most of the patients were fairly distributed and a gradual decline
through the later years was shown. At the time of first diagnosis, almost all lesions were very large.
Judging from this observation, cysts must have developed earlier in life than detected first. The

ages and sex are shown in Table 1,



Table 1. Age and sex distribution of OKC

Sex
Age (Years) M F Total
0-10 0 0
11-20 6 3 9
21-30 7 2 9
31-40 1 1 2
41-50 5 4 9
51-60 1 1 2
61-70 1 0 1
Total 21 11 32

2. Location

10 cysts occurred in maxilla and 22 cysts in mandible.

Of 22 mandibular lesions, 10 cysts were located in molar-ramus area, 8 cysts crossed over
the symphysis of mandible and 1 case showed multiple cysts.

However, in maxilla, even though all the area of the upper jaw was almost equally involved,
9 out of 10 cases were associated with antrum. 1 cyst only involved nasal cavity. The locations

of odontogenic keratocysts are shown in Table 2,

Table 2. Location of 32 OKCs in present study

Location No. Total Location No. Total
Maxilla Mandible
Anterior teeth 2 anterior teeth 0
premolar 3 premolar
molar 2 10 molar 1 22
* unstated 2 molar-ramus 10
**antrum involved 9 cross symphysis 8
# unstated 1

involved more than two above described area
**: Of 10 maxillary cysts, 1 cyst had no more information than the involved antrum. 8 cysts of
remaining 9 associated with antrum at any manner.

#: recurred type multiple cyst.



3. Distribution of cysts according to type

The types of cysts that were preliminary diagnosed on the clinical and radiographic basis
before microscopic examination are shown in Table 3.
Without microscopic confirmation, 12 cases were diagnosed as primordial cyst (37.5%),

6 cases as dentigerous cyst (18.8%), 2 cases as mural ameloblastoma and 2 cases as residual cyst.

Table 3. Distribution of cysts according to type

Initial diagnosis No. Per cent
primordial cyst 12 37.5
dentigerous cyst 6 18.8
residual cyst 3 9.4
recurred cyst 3 9.4
mural ameloblastoma 2 6.3
radicular cyst 2 6.3
globulomaxillary cyst 1 3.1
periodontal cyst 1 3.1
ameloblastoma 1 3.1
unknown 1 3.1
Total 32

4. Radiographic appearances

(1) root resorption
The degree of the dental roots resorption are divided into the 4 groups;
—: present intact dental root (no evidence of root resorption)
—: can recognize the root resorption but slight
+: less than one third

++: more than one third

With the above classification, the following results can be obtained
—: 12 cases

—: 9 cases

+: 2 cases

++: 2 cases

(2) type - divided as unilocular and multilocular type in radiographic appearances.
In mandibular lesions, unilocular and mutilocular types were equally distributed but,
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in maxillary lesions, almost all cysts appeared as unilocular type (7 cases of 9) (Fig. 1).

(3) border--divided as scalloped and smooth rounded.
In mandibular cysts, 16 cysts had the scalloped border while the remaining 6 cysts had
smooth rounded border.

In maxillary cysts on the contrary, 7 out of the 9 cysts had the smooth rounded border
(Fig. 1, Table 4),

Table 4. Type and border of OKC

Type Border
unilocular multilocular scalloped smoth-round
Mand. 11 11 16 6
Max, 7 2 2 7
Type Border
Unilocular K Scauoped
15+ [ Multilocular 15k [ Smooth round
10+ \ 10+
\
51 % 5k
§
N , N
Md Mx Md Mx

Fig-1. Type and Border of OKC in present study.

{(4) Haziness and expansion of cortical plates
4 cysts of the mandible and 1 cyst of the maxilla showed increased radiopacity, but
these observation can not be accepted objectively due to lack of standardization.
9 cases arising in mandible showed cortical plate expansion in which 1 case had buccal
and lingual expansion. In maxillary lesions, because there were no available dental radio-

graphs showing cortical expansion, we could not examine it.

5, Recurrence

15 patients who were able to be recalled, were examined radiographically from 2 months

to 4 years after operation (Table 5).



Table 5. Comparison of recurrence rate of OKC in this study with other reports.

Present study Toller Rud Pind borg
recurrence 40f 15 9 of 33 7 of 21 10 of 16
per cent 26.7 57 33 62

4 patients showed recurrence after surgery (26.7%). Of these one had two times recurred
history. The first recurrence occurred 3 years and 3 months after surgery, and the second recurr-

ence occurred 1 year and 6 months later after the second operation.

6. Clinical findings

11 cysts of 21, of which dental records were available, combined with infection, 8 cysts

showed only bony swelling and 2 cysts were found in the routine radiographic examination.

i1}, Discussion

The range of patients in this study was 12 to 65 years, with the mean age being 31 years 7

months. A peakA incidence was in the second and third decades with gradual decline thercafter,
56.7,8,10:27-19) Brapnnon found the peak incidence to be in the second and third decades of

life with the mean age being somewhat higher at 37 years 9 months.”?

There was an apparent sex predilection,5 47 with twenty-one males and eleven females
(male-to-female rate of 2:1). A comparison with Brannon’s findings shows the sex ratio to be
similiar (1.35:1).7)

Of the 32 cases, 22 (68.8%) occurred in the mandible and 10 (31.3%) in maxilla.?®+7+10+
1517,19)The most common site in this study was the mandibular molar-ramus regions (31.3%,
10 out of 32 cases). The second most common site was the mandibular anterior region in which
all cysts crossed the symphysis (26%, 8 out of 32 cases).” Of these, one involved the mandible
from the first molar to the opposing coronoid process, Fig. 3), another one from the second
molar to the opposing second molar and the others at least from the first premolar to the oppos-
ing first molar (Fig. 8). This surprisingly large destruction of mandible suggests that the OKC’s
have more powerful destructive potential than other cysts, Similar findings were shown on maxill-
ary lesions. In 2 cases, cysts tended to erode the ANS that is known too hard to be perforated
by a common cysts may be due to the compact intermaxillary suture (Fig-9). The rate of growth
of the OKC is also greater and the rate of expansion of the OKC is the most rapid, because ker-
tinized epithelial lining would be expected to act as a more efficient semi-permeable membranes

than the epithelium in other odontogenic cysts (Brady), and the osmolarity of the cystic fluid in
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OKC’s is greater than that in the other odontogenic cysts (Toller). 6:24) In maxilla, though the
whole area of the upper law was almost equally involve, interestingly 9 out of 10 cases associated
with antrum, in which two cases combined with maxillary sinusitis, one case involved a nasal
cavity and others encroached the antrum inferiorly or laterally)m)(Fig-7). Thus, almost maxillary
OKC'’s more or less contributed to the abnormal feature or function of maxillary sinus.

Only one multiple cysts occurred in mandible as recurrence type.

The incidence by location in this study is close agreement with the findings of Branon
(65.4% in mandible, 34.6% in maxilla). The most common site was the mandibular third molar
and/or ramus region (28.8%).”) Payne also showed similar result with this study. In his large
series, 65.5% occurred in the mandible, with 31% occurring in the area of the mandibular third
molar, angle and ramus and 28.4% occurred in maxilla. 17)

Of 25 cases which could be observed the degree of the dental roots resorption, 12 cases
showed no evidence of the root resorption.

In 9 cases, only slight resorbing evidence was recognized (Fig-4). An apparent root resorption
could be found in 4 cases of which 2 cases showed two plus resorption.

Unilocular and multilocular types were equally distributed in mandible but, most cysts
appeared as unilocular type (7 out of 9 case) in maxilla! 37 10,18.26) (pig 3, 4, 5, 6, 8). In
this study, some of cysts categorized as multilocular type probably were unilocular type in nature,
but this is impossible to determine it due to character of plane radiographs. This is similar to amel-
oblastoma in which almost of maxillary lesion appear as unilocular type.g |18,19)

In mandible, 16 out of 22 cysts showed 2 scalloped border while in maxilla 7 out of 9 cysts
a smooth rounded border (Fig.2, 4),This finding does not appear in general odontogenic cyst,
but in ameloblastomas.>*326)

Pindborg and Hansen (1963) summarized the radiographic appearance of OKC as festooning
margins and a multilocular structure.'®) Keith (1973) reported that radiographs showed loculation
in adjacent bone and at operation, macroscopic satellite cysts were found at these sites.®) These
satellite cysts at first called daughter cyst or microcyst but, the former term is preferred to the
latter term because there is no evidence that satellite cysts arise from the proliferation of the
lining of the main cyst.

However, Thoma??! advocated that multilocular cyst develops from an epthelial sprout that
branches and forms at each end of the branch a small cyst. These become larger and as they
crowed together and fused the intercystic tissue is resorbed so that a single space results with a
lobular outline and partial septa, which appear to subdivide the cavity,

Putting these various reports together, the scalloped margin of OKC apparently associates
with satellite cysts. 6:9,10,14,15,16,17,15)

Of the 21 cases in which patient’s chart could be available, 19 were clinically symptomatic
before the patient sought treatment. The most common findings at the initial examination were

5,79

drainage and/or pain (11 cases). 118.:19) painless swelling was the next common complaint

(8 cases) of which two patients showed crepitus. In one patient neurologic involvement, was
clinicallylevident.ls)’T'his symptom was paralysis of chin area. 2 cases were found in the routine



examination.”)

The recurrence of odontogenic keratocysts has been emphasized by several investigators
(Pindborg and Hansen (62%) 1963, '®) Payne (45%) 1972,)7) Donoff (15.4%)1972)'?), and
it’s striking when compared with the relative rarity of recurring non-keratinized cysts. The recurr-
ence rate in this series is not as high as that of approximately 60 per cent recorded by Pindborg
and Hansen (1963) and Toller (1967). The information available in this article includes a number
of patients with only short postoperative follow-up of two months to one year, and of the recurr-
ence rate may yet turn out to be greater.

Browne said the longest time interval, between the removal of an odontogenic keratocyst
and its subsequent recurrence is 30 years. However it seems likely that, if routine radiological
follow-up had been employed in a number of those cysts in which the recurrence was not found
until after 6 years or more, it would have been discovered much earlier, In view of these findings,
it would seem to be advisable to carry out annual radiological checks for five years post-opera-
tively,5?

The reason for the recurrence of these lesions remains speculative.4 )Fickling (1965) 12<):num-
erated the possible causes of recurrence; (1) ineffective original enucleation; (2) failure to ensure
healing from the depth of the wound;(3) true budding or daughter cyst formation$1+8):17):25)
and (4) multiple center potential.“'ls) Browne postulated that the recurrence is because of
the nature of the lesion itself and not related to its method of treatment.?) Browne reviewed 65
patients and found no significant correlation between type of operation and recurrence, nor did
the site or size of the lesion seem to matter,

Stoelinga has demonstrated the presence of many foci of dental lamina cells between kerato-
cyst membrane and the overlying oral mucosa. He thus recommends excision of the overlying
mucosa to prevent recurrence,® ?2)

Satellite cysts and epithelial islands are often seen in association with keratinizing cyst.
Satellite cysts may arise from proliferation of the epithelium of the main cyst, but there is evid-

ence suggesting origin from the adjacent rests of epithelium, the remnants of the dental

lamina.6+8) geveral authors showed that there was no significant correlation between the presence
of satellite cysts or epithelial rests and subsequent recurrence.

Other factors contributing to recurrence of the keratocyst suggested by Chuong et al®)
include the following; (1) Keratocysts have a relatively thin wall, which is easily ruptured, thereby
presumably enhancing in complete removal.! (2) Keratocyst epithelium has a tendencey to
separate from the underlying mesenchyme, which may contribute to scattering of epithlial frag-
ments into the surrounding tissues,® 1) (3) Keratocysts are frequently found at operation to
have perforated buccal or lingual cortical plates, thereby involving the surrounding soft tissue and
making total removal less than certain,?®)

However, there is no clear-cut cause of recurrence, so further study was recommended.
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Summary _

1. There was an apparent sex predilection for male (male to female ratio is 2:1).

2. The peak incidence was the second and third decades with gradual decline thereafter with

a mean age of 31 years 7 months,

3. The most common site was a mandibular molar-ramus region, 22 cases(68.8%) occurred in
the mandible and 10 cases (31.3%) in the maxilla,
4. The largest number of keratocysts was initially diagnosed as primordial cyst {(37.5%),
followed by dentigerous cyst (38.8%) and residual cyst (9.4%).
Radiograph showed various degree of dental root resorption in 13 out of 25 cases (52%).

6. Maxillary keratocysts tended to exhibit a unilocular type and smooth round border, while

mandibular keratocyst have scalloped border,
7. 11 out of 21 cysts clinically combined with infection, and 8 cysts showed only bony swelling

and 2 cysts were found in the routine radiographic examination.
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Fig-2.

Fig-3.

Fig-4.

Fig-5.

Fig-6.

Fig-7.

Fig-8.

Fig-9.

Explanation of Figures

This radiograph demonstrates an example of the dentigerous cyst occurring at the mandibular pre-
molar region, histologically proved to be odontogenic keratocyst. It is multilocular type with scalloped
border, Lower right canine and first premolar showed slight root resorption.

This case shows an example of a huge cyst involving whole mandible except the right mandibular
ramus area. Impacted lower left canine is seen within the cystic cavity, but this cyst isn’t likely to be
a dentigerous cyst, considering the direction of impacted tooth crown. It also a multilocular appear-
ance with scalloped border.

This case is a residual cyst occuring at the upper anterior region. It showed unilocular appearance with

smooth round border.

This case shows an unilocular radiolucent cystic lesion with smooth round border at the lower pre-
molar-molar area. Slight root resorption is seen on the lateral aspect of mesial root of lower left
first molar.

Radiograph shows a relatively small cystic cavity of unilocular appearance with smooth round border,
posterior to the lower left second molar.

This case shows a relatively large radiolucent cystic cavity of unilocular appearance with scalloped
border, extending from the upper canine to the upper left maxillary tuberosity area, Also we could
find the destruction of the lateral wall of the left maxillary sinus.

This is an example of a very large cyst, extending from the lower left second molar to the right second
molar. It shows an unilocular appearance with scalloped border and lateral root resorption on both
lower first molar,

This radiogram ‘shows a relatively large cyst in the maxilla, crossing the midline, It is multilocular type
with scalloped border and shows tooth displacement of upper right lateral incisor, canine, first pre-
molar and second premolar.
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