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Abstract (J Korean Assoc Oral Maxillofac Surg 2012;38:55-63)

The odontogenic keratocyst (OKC) was originally classified as a developmental cyst, and OKCs were histologically divided into orthokeratotic
(O-OKCs) and parakeratotic (P-OKCs) types. Clinical features differ between O-OKCs and P-OKCs with P-OKCs having a tendency to recur after
surgical treatment. According to the revised histopathological classification of odontogenic tumors by the World Health Organization (2005) , the term
keratocystic odontogenic tumor (KCOT) has been adopted to describe P-OKCs. In this retrospective study, we examined 186 KCOTSs treated at the
Maxillofacial Surgery Department of the Tokyo Medical and Dental University Hospital from 1981 through 2005. The patients ranged in age from 7 to
85 years (mean, 32.7) and consisted of 93 males and 93 females. The most frequently treated areas were the mandibular molar region and ramus. The

majority of KCOTs in the maxillary region were treated by enucleation and primary closure. The majority of KCOTs in the mandibular region were

enucleated, and the wound was left open. Marginal resection was performed in the 4 patients with large lesions arising in the mandible. In patients

who were followed for more than a year, recurrences were observed in 19 of 120 lesions (15.8%) . The recurrences were found at the margins of the

primary lesion in contact with the roots of the teeth or at the upper margins of the mandibular ramus. Clinicians should consider aggressive treatment
for KCOTs because the recurrence rate of P-OKCs is higher than that of other cyst types such as O-OKCs, dentigerous cysts, primordial cysts that were
non-keratinized, and slightly keratinized stratified squamous epithelium. Although more aggressive treatment is needed for KCOTs as compared to

other cystic lesions, it is difficult to make a precise diagnosis preoperatively on the basis of clinical features and X-ray imaging. Therefore, preoperative

biopsy is necessary for selecting the appropriate treatment for patients with cystic lesions.
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The classfication of an epithelial developmental cyst by WHO (1992)

Odontogenic keratocyst: para- and ortho- keratotic type

Primordial cyst: non-keratotic
Dentigerous cyst: non-keratotic

The classification of odontogenic tumor by WHO (2005)

Benign tumor
Keratocystic odontogenic tumor

% Squamous epithelium is parakeratotic type
The classfication of an epithelial developmental cyst by WHO (1992),

partially revised

Odontogenic orthokeratocyst: orthokeratotic type
Primordial cyst: not containing impacted tooth, non-keratotic type
Dentigerous cyst: containing impacted tooth, non-keratotic type

Fig. 1. The classification of odontogenic
tumors/cyst by World Health Organi-
zation (WHO).

Nobuyoshi Tomomatsu et al: Clinical study of kera-
tocystic odontogenic tumors. J Korean Assoc Oral
Maxillofac Surg 2012

Fig. 2. The histopathological classications of odontogenic tumors. A. Parakeratotic type. B. Orthokeratotic type. C. Non-keratotic type

(x200, scale bar:100 pm).

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean Assoc Oral Maxillofac Surg 2012
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Table 1. The distribution of sex and age

Sex
Age
Male Female Total (%)
0-9 2 2 4(2.2)
10-19 16 19 35 (18.8)
20-29 26 38 64 (34.4)
30-39 18 13 31 (16.7)
40-49 13 7 20 (10.8)
50-59 7 9 16 (8.6)
60-69 6 2 8(4.3)
70-79 4 2 6(3.2)
80- 1 1 2(1.1)
Total 93 93 186 (100)

Clinical study of keratocystic odontogenic tumors
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Table 3. Presenting symptoms

Symptom Number (%)
Swelling 70 (37.6)
Pain 36 (19.4)
Drainage 18 (9.7)
Feeling of wrongness 8 (4.3)
Trismus 7 (3.8)
Tooth mobility 1 (0.5)
Asymptomatic (found incidentally by 46 (24.7)

X-ray examination)
Total 186 (100)

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean

Assoc Oral Maxillofac Surg 2012

Table 2. The distribution of location

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Molar~sinus Premolar Incisor and canine . Ot.hers Total
(the range of lesion is more than two area)
Maxilla 20 6 7 8 41
(10.8%) (3.2%) (3.8%) (4.3%) (22.0%)
Molar~ramus Premolar Incisor and canine Others Total
Mandible 111 8 4 22 (11.8%) 145
(59.7%) (4.3%) (2.2%) (78.0%)

Extending over both sides
8 (4.3%)

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean Assoc Oral Maxillofac Surg 2012
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Table 4. Radiografic findings

Tumor variant  Unilocular Multilocular Unknown Total
Number 107 (57.5%) 62 (33.3%) 17 (9.1%) 186 (100%)

Impacted tooth Containing Non Unknown Total
Number 102 (54.8%) 82 (44.1%) 2(1.1%) 186 (100%)

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Table 5. Treatment results (recurrence/number)

Maxilla Mandible Total

Enucleation with 0/0 14/83 (5/35) 14/83
marsupialization (0%) (16.9%) (16.9%)

Enucleation (close) 4/30 [2/19] 1/3 5/33
(13.3%) (33.3%) (15.2%)

Marginal ostectomy - 0/4 0/4

(0%) (0%)
Total 4/30 15/90 19/120
(13.3%) (16.7%) (15.8%)

Upper section- [ ]: with radical operation of maxillary sinus, ( ):
enucleation after marsupilization. Under section- recurrence rate.
Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012
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Table 6. The effect of marsupialization

Number Recurrence Recurrence rate (%)

Enucleation after 35 5 14.3
marsupialization

Effective* 22 3 13.6

Non-effective 13 2 15.4

Only enucleation 48 9 18.8

Total 83 14 16.9

*Effective case: after the marsupialization, lesion reduced.
Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Fig. 3. A case that treated by enuclea-
tion after the marsupialization. A. First
examination. B. 3 months after the
marsupialization (before the encleation).
C. 6 months after the enucleation. D. 1
year after the enucleation.

Nobuyoshi Tomomatsu et al: Clinical study of kera-
tocystic odontogenic tumors. J Korean Assoc Oral
Maxillofac Surg 2012
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Table 7. The correlation between the follow-up period of 120
cases and recurrence

Follow-up period Recurrence Non-recurrence
~2 year 4 38
~3 year 3 24
~5 year 3 14
~8 year 5 18
~10 year 1 2
~15 year 3 4
15 year~ 1
Total 19 101

120 cases: follow-up periods is more than 1 year.
Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Table 8. Symptoms at the recurrence

Symptom Number Location of recurrence Number
Swelling 4 In the jaw bone 18
Pam. 2 Around the root tip 7
Feeling of wrongness 2
Asymptomatic (found 11 The upper of ramus 4

\Symp Other (in the bone) 7

incidentally by x-ray

examination) Soft tissue 1
Total 19 Total 19

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Clinical study of keratocystic odontogenic tumors

T4, &5 25, A 25, 71E 1152 o Hish
Me 74 flol B W Fofl XA Aol T g Ao
o 2 o] §lth.(Table 8) A F9]= 195 5 185# 7t
oFEoll A ZH‘E’EP?‘?P?‘%BD%, a5 7587 dEel AR IE
A o] 2| Lo A (Fig. 4), 452 7F sFetA] AFoll A Afdst
A tt.(Fig. 5) Ao A= 158 A= A

XA 2743 At vke] e of of 3l Table 901l Al Al 3} .
XA oA oS e Sl = 435 F 115
#H(25.6%)°l A, G2 45 5958 5 85 (13.6%)°l
Aol A= o] thkyg S g SElof mlal A
o] o7} FF WA TA T 02 Apol= A HA
3 TH(P=0.200). i &2 2} A 2}Ho] TA = =8 25
E At UyH A& dEs . W JA 7 Q= =
A5 FHrel 523 ol A= 75 (13.5%) 1 A, 1 €] Fat
sFA] ¢F= 665 ol A= 1258 (18.2%) ol Al Adro] Q14

Table 9. The correlation between radiografic finding and re-
currence

Number Recurrence LS
rate (%)

Tumor variant ~ Unilocular 59 8 13.6

(P=0.200) Multilocular 43 11 25.6
Unknown 18 0

Impacted tooth  Containing 52 7 13.5

(P=0.660) No 66 12 18.2
Known 2 0

Size Large 69 14 20.3

(P=0.137) Small 51 5 9.8

Size: large size is more than 4 tooth in anterior area, or more than 3
tooth in posterior area.

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012

Fig. 4. The recurrence case 1 (the re-
currence location is root tip of the
tooth). A. First examination. B. After the
enucleation. C. Recurrence (3 years
and 8 months after the enucleation). D.
Marginal ostectomy.

Nobuyoshi Tomomatsu et al: Clinical study of kera-
tocystic odontogenic tumors. J Korean Assoc Oral
Maxillofac Surg 2012
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Table 10. The correlation between cystic tumor/cyst and size of
lesion (25 years: 1981-2005)

Number Large Small Ratio

a: keratocystic odonotogenic tumor 186 117 69 1.70
b: odontogenic orthokeratocyst 17 6 11 055
c: primordial cyst 230 77 153 0.50
d: dentigerous cyst 523 107 416  0.26
e: ameloblastoma 151 103 48 215

Ratio: large/small.

P-value: a-b: 0.049, a-c: 0.000, a-d: 0.000, b-e: 0.015, c-e: 0.000, d-e:
0.000.

Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean
Assoc Oral Maxillofac Surg 2012
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Table 11. The correlation between keratocystic odontogenic tumor and odontogenic orthokeratocyst

Keratocystic odontogenic tumor (186)

Odontogenic orthokeratocyst (17)

Age/sex (P=0.513, 0.418) Male : female=1 : 1

Average age: 32.7 peak: 10-30
Maxilla (22.0%), mandible (78.0%)

Location (P=0.347)

Male : female=10: 7
Average age: 36.5 peak: 20-30
Maxilla (35.3%), mandible (64.7%)

molar~ramus (59.7%)

Size (P=0.049)
Symptom (P=0.137)

Large : small=117 : 69

Radiografic finding (P=0.151, 0.053)
Impacted tooth (54.8%)

Treatment Maxilla: nucleation (close)

Mandible: nucleation with marsupialization

Recurrence rate (P=0.164) 19/120: 15.8%

Swelling (37.6%), pain (19.4%)
Found incidentally by x-ray (24.7%)
Unilocular (57.5%), multilocular (33.3%)

Large : small=6: 11

Swelling (17.6%), pain (17.6%)

Found incidentally by x-ray (41.2%)
Unilocular (82.3%), multilocular (17.6%)
Impacted tooth (70.6%)

Maxilla: nucleation (close)

Mandible: nucleation with marsupialization
0/17: 0%

P-value: between keratocystic odontogenic tumor and odontogenic orthokeratocyst.
Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean Assoc Oral Maxillofac Surg 2012
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Fig. 5. The recurrence case 2 (the re-
currence location is the upper of the
ramous). A. First examination. B. 8
months after marsupialization, before
the enucleation. C. Reccurence (3 years
and 8 months after the enucleation).
Nobuyoshi Tomomatsu et al: Clinical study of kera-
tocystic odontogenic tumors. J Korean Assoc Oral
Maxillofac Surg 2012



0.0530.2 FA 3t oju

Sl EHOHHL 0.0492 §2]3}

FA 2 A ZF (12029} Bl

= o =

Z+-7F A 0.513, 919 0.418, %_Hg 5

9] 0347, XA 249 T o] Bl 0.151, w52 9] 5
1= QA 22 A9 W 77

ol & Fdol A4RBA3EF

e AS & 5 AT =T A
%WﬂﬂHLPﬂﬂow&aAMﬂm%WAMz&ﬂ
Al A s E o) S

SATHA AJolE QA

F7F 1758 2 s3] 27] gio] 5

WA 25 A0 Az

20054 o] X AdF
T AL
o 23l Al 2| Al 20k

HAAA = At AF7HA 2

Astd HEE 4 Hag v gl

'1‘—’] 0H7]_ J_]E;]E]o:‘q_lll 1922

>
>
o,
0,
T
o\
)

= =
i 710l =7t Z4ehdAd

2 3ol A ek, A2 S
19 $%4 PHe AP R} HRe £

A E el Al =3kt

OP

Ziﬂi o xjl ‘il‘i}. A A

Clinical study of keratocystic odontogenic tumors

A2 10-30t 7 woro ™, Wt 3274 %tk

AF7HA AR ZEFFS et B3] A X Fo] Zust
ﬁQEELHquwm?QQ%%ﬂ@%%ﬂQ

ok A %}%46} ,j-TOﬂH gty %L‘Hﬂ—i—‘%ﬂ el
Al Fof wokth Aot Sl ol A= A R 25 Aetso
A E7F ok

3. YYEY

AG7 A A4 shdE] ATl E FE 522
st 0|2} SAE 2JE ] T, 55, s, el el
+£0 2t A H Ty Baud vy, B340 2 S8t
of XA HA A 93] HAEE S E &R s B
= QTP Zhabd A A A E ool A AIZ A A=
oM E 3, 52 SR 3 SHE7F BATHE
741 57.0%), %—%zi XA AALE Bl A8 HadE 5

N
>
rx
P~
™

al
A ge oz oy ?ﬁE}(63-80%)”*‘ PRE 2 ehd A A
AEFe] AA A S A= A (57.5%) A
(33.3%)°ll Bl3 oFxF Wol Fefo] Hiep 72 HAgFS W
Ak ol I et v B A= Fe o] XA LEFE oA
49.5-56.3% 7} Q14 ] itk M RHTE gl o) o mf 2}A)
AEZH NN E 54.8%= F o 2 ZedEe et
7 9] A3}t

Table 12. The comparison of the treatment result of keratocystic odontogenic tumor

Report year Reporter Number Recurrence Recurrence rate (%) Follow-up period
1988 Harada, et al. 11 5 45.5 -
1988 Hatake, et al. 9 3 333 More than 6 months
2000 Matuki, et al. 21 3 14.3 More than 6 months
2001 Hoon, et al. 132 77 58.3 More than 1 year
2007 This report 120 19 15.8 More than 1 year

The other reports were the treatment result of odontogenic keratocyst, but the author calculated as keratocystic odontogenic tumor.
Nobuyoshi Tomomatsu et al: Clinical study of keratocystic odontogenic tumors. J Korean Assoc Oral Maxillofac Surg 2012
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