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Summary
The solid variant of odontogenic keratocyst (SOKC) is an
extremely rare odontogenic lesion, which remains poorly
defined even in the 2017 World Health Organization
odontogenic tumour classification. It is difficult to distin-
guish between SOKC and so called keratoameloblastoma
(KAB), both rare lesions that have similarities in clinical,
histological and biological characteristics. Here, we report
clinicopathological data and results of molecular analysis
of nine cases with a literature review. First, they were
compared to previously reported cases of SOKC and/or
KAB, and many overlaps were found in clinical and path-
ological characteristics. Second, we performed PCR
analysis for BRAF V600E mutation. Although
ameloblastoma-like epithelia were often encountered,
none exhibited BRAF V600E mutation, which has been
reported to occur frequently in ameloblastomas but not in
odontogenic keratocysts (OKCs). One of two cases of
SOKC in the present series from which fresh frozen tissue
specimens were available was found to harbour PTCH1
mutations, indicating that these were more likely to be a
subtype of OKC. Moreover, we also examined the differ-
ences between SOKC and primary intraosseous carci-
noma (PIOC) with regard to the expression of cytokeratins
(pan-CK, CK5/6, CK7, CK8/18, CK10, CK14 and CK19),
p53 and Ki-67. The proportions of p53-and Ki-67-positive
cells were significantly higher in PIOC than in SOKC.
These findings suggest that immunostaining for p53 and
Ki-67 would be useful to differentiate between SOKC and
PIOC. We also conducted a review of SOKC and KAB
cases reported in the English language literature.

Key words: Solid variant of odontogenic keratocyst; keratoameloblastoma;
odontogenic tumour; primary intraosseous carcinoma.

Received 25 June, revised 31 August, accepted 8 September 2020
Available online 5 February 2021
3025/Online ISSN 1465-3931 © 2020 Published by Elsev
rg/10.1016/j.pathol.2020.09.028
INTRODUCTION
Odontogenic keratocyst (OKC) is a group of odontogenic
cysts with characteristic histological features, high growth
potential and a propensity to recur following surgical treat-
ment.1 OKC was once accepted as a neoplastic lesion in the
2005 World Health Organization (WHO) classification;
however, it was moved back to the cyst category in the 2017
classification of odontogenic tumours.1–3 Recently, the solid
variant of OKC (SOKC) was described, but only nine cases
have been reported in the English literature to date.4–11 No
criteria have been reported for the pathological diagnosis of
SOKC due to the paucity of information regarding this type
of lesion. Histologically, SOKC is similar to the so called
keratoameloblastoma (KAB), a type of ameloblastoma that is
also rarely encountered in the jaw and of which 26 cases have
been reported in the English language literature to
date.4,9,10,12–35 The name KAB was proposed in 1970,28

while the nomenclature SOKC was first introduced in
2003,4 and several groups have suggested renaming KAB
cases lacking ameloblastoma features as SOKC, due to the
high degree of overlap between the two lesions.6

Here, we conducted a retrospective analysis of the clini-
copathological features, treatments and outcomes of nine
cases previously diagnosed as SOKC or KAB in our hospital.
Screening for BRAF V600E mutation was conducted in all

cases, and fresh tissue specimens collected from two cases of
SOKC were also screened for PTCH1 mutation. To our
knowledge, there have been no previous reports of molecular
genetics of this group of lesions. Cytokeratins (pan-CK,
CK5/6, CK7, CK8/18, CK10, CK14 and CK19), p53 and Ki-
67 were analysed in the present cases and compared with
primary intraosseous carcinomas (PIOC). An extensive
review was also performed with regard to cases of both
SOKC and KAB reported in the English language literature.
Based on the findings of these cases and a clinicopathological
review of the English language literature, we suggest that it is
ier B.V. on behalf of Royal College of Pathologists of Australasia.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.pathol.2020.09.028&domain=pdf
https://doi.org/10.1016/j.pathol.2020.09.028


SOLID VARIANT OF ODONTOGENIC KERATOCYST AND KERATOAMELOBLASTOMA 479
not necessary to separate these lesions into two clinical
entities.

MATERIALS AND METHODS
Patients

Patients diagnosed with SOKC or KAB between 2003 and 2020 in the
Department of Oral Pathology, Peking University School of Stomatology,
Beijing, China, were reviewed. Nine cases were selected and clinicopatho-
logical parameters were recorded, including patient age, sex distribution,
location, radiology, treatment and prognosis. Of the nine cases, three had
recurrent lesions, while the remaining six were new onset. Formalin fixed,
paraffin embedded (FFPE) tissue samples of the nine cases were acquired and
fresh tissues were collected from two patients (new onset). Fresh tissue
specimens were collected and stored at −80�C for subsequent analysis.
Considering the keratin production and intraosseous growth pattern, we
selected two primary intraosseous carcinoma (PIOC) cases for comparison in
immunohistochemical analysis. The selected PIOC cases had no OKC his-
tory. The experimental protocols used in this study were reviewed and
approved by the Ethics Committee of the Peking University School of
Stomatology.

Pathological information

We reviewed all haematoxylin eosin (H&E) and immunohistochemically
(IHC) stained slides of these nine cases. Microscopic assessment was
performed on H&E stained sections, and all diagnoses were re-confirmed by
three specialised oral pathologists (TJL, JYZ, RZ). Paraffin section immu-
nohistochemistry was performed on one representative block from each case
(including recurrent lesions) using the avidin biotin peroxidase technique with
antigen epitope enhancement by pressure cooker heating. The diamino-
benzidine reaction was used as the final detection step. Characteristics of
antibodies used and staining parameters were as follows: pan-CK (ZM-0069;
clone name AE1/AE3; ZSGB-Bio, China); CK5/6 (ZM-0313; clone name
OTI1C7; ZSGB-Bio), CK8/18 (ZM-0315; clone name B22.1 & B23.1;
ZSGB-Bio), CK10 (ZM-0314; clone name DE-K13; ZSGB-Bio), CK14 (ZA-
0540; clone name EP61; ZSGB-Bio), CK17 (ZA-0551; clone name EP98;
ZSGB-Bio), CK19 (ZM-0074; clone name UMAB2; ZSGB-Bio), p53 (ZM-
0408; clone name DO-7; ZSGB-Bio) and Ki-67 (ZM-0167; clone name
Table 1 Clinical data of the patients and results of PTCH1 and BRAF V600E mu

Case no. Age/sex Site PTCH1 mutation in SOK

Exon no. Nucleotide
change

Amino acid
definition

1 64/F Anterior mandible
(bilateral)

Exon22 c.3771A>T p.Thr1044Ser

2 42/F Left mandible N N N

3 42/F Anterior mandible
(bilateral)

NA NA NA

4 51/M Left mandible NA NA NA

5 78/F Right mandible NA NA NA
6 37/F Left maxilla NA NA NA
7 57/F Bilateral maxilla NA NA NA

8 46/M Left mandible NA NA NA

9 32/F Left mandible NA NA NA

F, female; M, male; mo, months; N, none; NA, not available; R, recurrence; NR, no
MIB1; ZSGB-Bio). All the antibodies are designed for working solutions.
The method for epitope retrieval was a heating water bath at 100�C with pH
6.0 citrate buffer for 35 min for all antibodies.

DNA extraction, polymerase chain reaction (PCR) and direct
sequencing

Tissue sections (10 mm thick) were prepared on glass slides from the FFPE
blocks from the nine cases from which sufficient tissues were available for
analysis. DNA extraction was performed with a QIAamp DNA FFPE tissue
kit (Cat. 56304; Qiagen, USA) according to the manufacturer’s instructions.
BRAF mutation was detected by sequencing analysis using the following
primers: forward 30-TCATAATGCTTGCTCTGATAGGA-50 and reverse 30-
CCAAAAATTTAATCAGTGGA-50. For detection of PTCH1, we used a
QIAamp DNA Micro kit (Cat. 163013346; Qiagen); 23 exons of the PTCH1
gene were amplified using the primers described in our previous report.36

Generally, PCR was performed in a total volume of 50 mL containing 200
mM dNTPs, 10 pmol of each primer, 1.25 U of Ex Tag DNA polymerase
(Takara, Japan), 50 mM KCl, 10 mM Tris-HCl, 1.5 mM MgCl2 and
approximately 100 ng of template DNA. The thermocycling conditions were
optimised for each primer pair. Reactions were performed with an initial
denaturation step at 94�C for 5 min followed by 35 cycles of denaturation at
94�C for 30 s, annealing at 60–65�C for 30 s and elongation at 72�C for 30 s,
with a final extension at 72�C for 10 min. The amplified products were
sequenced directly with the same primers as used for PCR on an ABI PRISM
3100 Genetic Analyzer (Applied Biosystems, USA). All mutations detected
were confirmed by reverse sequencing and at least two additional independent
PCR experiments.

RESULTS
Clinical and radiological findings of the patients

The clinical data of the nine cases are presented in Table 1.
The study population consisted of seven women and two
men, aged 32–78 years (mean age 49.9 years). Overall, the
most commonly affected location was the mandible, with
lesions in the left posterior mandible in three cases and left
anterior mandible in two cases. The lesions in the remaining
tational analysis

C BRAF V600E
mutation

Management Follow-up

Mutation type

Missense mutation N Curettage 5 times;
osteotomy

R, 5 times;
NR, 1 y

N N 1st enucleation;
2nd osteotomy

1st R, 10 y;
2nd NR, 5 y

NA N 1st marsupialisation;
2nd-3rd curettage;
4th osteotomy

1st R, 6 mo;
2nd R, 6 mo;
3rd R, 11 mo;
4th NR, 9 mo

NA N 1st curettage;
2nd osteotomy;
3rd osteotomy;

1st R, 4 mo;
2nd R, 10 mo
3rd NR, 15 mo

NA N Osteotomy R, 1 y
NA N Osteotomy NR, 21 mo
NA N Enucleation 5 times;

resection 6 times;
extended resection

twice

R, 12 times;
R, 17 mo

NA N 1st curettage;
2nd osteotomy;
3rd osteotomy;
4th osteotomy

1st R, 2 y;
2nd R, 9 mo;
3rd R, 28 mo;
4th NR, 15 mo

NA N 1st curettage;
2nd osteotomy

1st R, 2 y;
2nd R, 8 y

recurrence; RL, radiolucency; y, years.
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four patients were located on the left anterior maxilla, left
posterior maxilla, right anterior mandible and bilateral man-
dibles, respectively. All patients complained of swelling of
the bone as the initial symptom. Four patients presented with
pain and three patients suffered from numbness. None had
specific systemic or syndromic diseases. Spiral computed
tomography (CT) and panoramic radiography were
performed in all patients. All lesions were multilocular
(Fig. 1A), and other radiological features (i.e., borders and
density) varied between cases. Either well defined margins
with cortical borders (Fig. 1B), or ill defined with bone
destruction (Fig. 1C,D) were revealed. Cases with ill defined
margins were suggestive of malignant tumours, and should
be differentiated from PIOC, which also showed radiolu-
cency and erosion of the bone (Fig. 1E,F). The internal
structure in some cases exhibited soft tissue density, which
was significantly enhanced on contrast enhanced CT. Due to
the ambiguous clinical and radiological characters as well as
the limited information available regarding this group of le-
sions, only one received the initial biopsy in our hospital and
was diagnosed as SOKC. The other eight patients underwent
the initial operations at local hospitals; four were diagnosed
as OKC, two as ameloblastoma, one as squamous cell car-
cinoma and one as inflammation. Seven patients received
conservative operations (i.e., curettage, marsupialisation) as
the initial treatment, but all exhibited recurrence. Two of the
nine cases exhibited recurrence after receiving aggressive
Fig. 1 Radiological features of the solid variant of odontogenic keratocyst
(SOKC) compared with primary intraosseous carcinoma (PIOC). (A,B)
Radiological appearance of Case 9 revealed multiloculated, well demarcated
radiolucent lesion with corticated borders (red arrows). (C,D) Radiograph of the
mandible of Case 5 showed an ill defined, motheaten radiolucent lesion (red
arrows). (E,F) Radiological and computed tomography (CT) findings of the
PIOC case showed an ill delineated radiolucent lesion and cortical bone
osteolysis (blue arrows).
operations (i.e., osteotomy, extended resection). During
clinical follow-up, Case 5 died of unrelated causes and Case 7
exhibited recurrence 13 times due to the special anatomical
position of the lesion, which was located on the maxilla and
close to the skull base. Case 1 was lost to follow-up, but the
last radiological examination was performed one year post-
surgery and revealed no recurrence. The other five patients
were followed up for 10–60 months (average 21 months)
without recurrence. To date, no lymph node or adjacent soft
tissue involvement has been observed in any of the nine
cases.

Histopathology

Histologically, all of the lesions were non-encapsulated and
contained solid and cystic components of varying sizes
infiltrating into the bone. The solid components were
composed of multiple odontogenic epithelial islands
(Fig. 2A); some were solid (Fig. 2B) and some had central
spaces filled with layers of keratin and necrotic materials
(Fig. 2C). The lining epithelium in one case had a papillif-
erous appearance, and two cases had clear cell components
(Fig. 2D, red arrows). The cystic components were similar to
typical OKC, lined by thin squamous epithelium of uniform
thickness (the average thickness of our cases was 4–10 layers
of cells) and with palisade nuclei in reverse polarity
(Fig. 2E,F). Occasional mitoses were observed in all cases,
but no dysplastic epithelium was found. Four of the nine
cases had ameloblastoma-like epithelium, consisting of
loosely arranged angular stellate reticulum epithelium similar
to that in ameloblastoma (Fig. 2G,H). Microscopic exami-
nation of the PIOC cases revealed morphologically altered
epithelial cells invading into the connective tissue, with
islands or small nests of neoplastic squamous epithelium
(Fig. 2I,J) and keratinisation (Fig. 2K), similar to the findings
in our cases. Although some parts of the epithelium had a
peripheral palisading pattern, cytological atypia was obvious
in PIOC (Fig. 2L). To further compare this group of lesions
with PIOC, IHC staining was performed. All lesions (in all
cases, including the recurrent lesions and two PIOC cases)
were positive for pan-CK, CK5/6, CK14 and CK19. Staining
for p53 was negative in all of our nine cases, but strong
staining was observed in both of the PIOC cases (Fig. 3A,F).
Ki-67 proliferation index was much lower in the lesion cells
from our nine cases (8%–10%) than in the PIOC cases (60%)
(Fig. 3B,G). The greatest numbers of Ki-67 positive cells
were observed in the parabasal and basal layers in our cases
(Fig. 3B). Other IHC staining results in the present cases were
as follows: CK7 (2/9 cases, 22.2%), CK8/18 (4/9 cases,
44.4%) and CK10 (6/9 cases, 66.7%) (Fig. 3C–E). In
contrast, the PIOC lesion cells were negative for CK7 and
CK8/18 but positive for CK10 (Fig. 3H–J).

Detection of BRAF V600E and PTCH1 mutations in the
nine cases

The results of our study and those of others reported previ-
ously indicated a rate of PTCH1 mutation in OKC (sporadic
and syndromic) of about 84% and a rate of BRAF V600E
mutation in ameloblastoma of up to 90%.36,37 Next, we
performed molecular analysis of our two cases using DNA
samples extracted from fresh tissue specimens for PTCH1
mutation screening, and one missense mutation (c.3771A>T)
that had not been reported previously was detected



Fig. 2 Histological characteristics of the solid variant of odontogenic keratocyst (SOKC) and primary intraosseous carcinoma (PIOC). (A–C) Composite panoramic
histology showed the SOKC cases were composed of squamoid epithelial islands and some cysts lined by parakeratinised stratified squamous epithelium in variable
sizes, which infiltrated into the surrounding cancellous bone. (D) Clear cell component was observed in some cyst walls (grey frames, high magnification images of areas
indicated by red arrows). (E,F) The basal layer of most individual tumour islands exhibited palisading, with cystic areas resembling cysts in classic OKC (grey frames,
high magnification images of boxed areas). (G,H) Follicular epithelial structure lined by ameloblastoma-like cells presented in some part of the SOKC cases similar to the
epithelium in ameloblastoma (grey frames, high magnification images of boxed areas). (I,J) PIOC case showed tumour infiltration into the adjacent bone. (K) The centre
of the tumour epithelium was full of keratination. (L) High power magnification showed atypical tumour cells with mitoses. Scar bar: 500 mm (A,I), 100 mm (C), 50 mm
(B,G,H,J,K), 25 mm (D–F,L).
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(Fig. 4A,B). We also extracted DNA samples of nine cases
from paraffin embedded tissue, however, none of these cases
harboured BRAF V600E mutations (Fig. 4C,D).
Review of the literature

Table 2 summarises the clinical features of SOKC and KAB
cases reported previously in the English language literature. In
total, nine SOKC cases have been reported with an aggregate
average patient age of 49 years (range 30–72 years), while the
average age of patients with a diagnosis of KAB was 41.9
years (range 18–76 years). Both were close to the average age
of our cases (49.9 years). There was no bias in terms of sex in
the reviewed cases, with female tomale ratios of 5:4 and 1:1 in
SOKC and KAB, respectively, despite the slightly higher
proportion of female patients in our series, in which SOKC
occurred predominantly in themandible (7/9 cases) rather than
the maxilla (2/9 cases), and eight cases had lesions in the
posterior portion. KAB had the same site distribution as
SOKC, with 19 cases in the mandible, six in the maxilla and
one case in the palate. Thirteen of these cases occurred in the
posterior portion, while six cases were in the anterior portion
of the jaw. The site distribution was consistent with the results
in our nine cases. Both SOKC and KAB lesions were radio-
lucent. Four SOKC cases were described as exhibiting
multilocular radiolucency. Three SOKC cases were described
as having ill defined or moth eaten margins, two cases as
honeycombed and two cases as scalloped radiolucent. The
other ten KAB cases were described as exhibitingmultilocular
radiolucency, scalloped, ground glass-like with instinct bor-
ders, circumscribed lobulated, ill defined or having the
appearance of a soft tissue mass. Radiological features of the
reviewed cases were also non-specific in comparison with the
reported nine cases. The average recurrence rates in the
reviewed SOKC and KAB cases were 12.5% and 41.7%,
respectively, depending on the therapeutic procedures. Con-
servative methods applied for both lesions included curettage
and enucleation, while aggressive methods included resection
and hemimaxillectomy/hemimandibulectomy. Of the SOKC
cases for which information was available, three received
conservative surgeries as the initial treatment. One case
exhibited recurrence three times after receiving enucleation or
curettage, but no recurrence was observed after en bloc
resection over a follow-up period of 13 years. No recurrence
was observed in the four cases treated with aggressive
methods. The follow-up period of the described SOKC cases
ranged from 6 months to 13 years. Among the KAB cases for
which information was available, six cases received conser-
vative surgery as the initial treatment, one case had no follow-
up information and recurrence was observed in two cases. Of
the 12 cases receiving aggressive surgeries, no information
after surgery was available for six cases, and recurrence was



Fig. 3 Representative immunohistochemical results from the solid variant of odontogenic keratocyst (SOKC) and primary intraosseous carcinoma (PIOC). (A,F)
Immunoactivity for p53 was absent in all the SOKC cases but was high in PIOC cases (A and F are higher magnification views of the boxed areas on the left). (B,G) Ki-
67 activity was found in the basal and parabasal layers of the epithelium within SOKC and was much higher in PIOC. (C,D; H,I) CK7 and CK8/18 were positive in some
of the SOKC cases, but were absent in PIOC. (E,J) CK10 was positive in PIOC and some of the SOKC cases. Scar bar: 120 mm (A,C–F,H–J), 40 mm (A,B,F,G).

482 ZHANG et al. Pathology (2021), 53(4), June
observed in three cases. The follow-up periods of the KAB
cases ranged from 10 months to 5 years.
DISCUSSION
In 2017, the WHO Working Group recategorised odonto-
genic keratocyst as a cystic lesion and described SOKC as a
variant composed of multiple small cysts and epithelial
islands in a dense collagenous stroma.3 The latest mention of
KAB in the WHO classification was in 1992, where it was
loosely defined as ameloblastoma with extensive keratinisa-
tion.38 The general consensus was that SOKC and KAB share
similar histological architectures, raising questions regarding
the differences between the two diseases and means of
differentiating between them.
Analysis of both SOKC and KAB cases revealed no sig-
nificant differences in clinical profiles related to age, sex, site
preference or results of physical examination. Generally,
most lesions occurred in the mandible and followed a more
aggressive course than common OKC or ameloblastoma le-
sions, indicating its neoplastic nature. Radiologically, most
cases of OKC were described as showing unilocular radio-
lucency with a well defined border, and most ameloblastoma
cases appeared as multilocular lesions with honeycomb
radiolucency and sometimes with an ill defined periphery.39

The review of reported SOKC and KAB cases revealed that
the majority of cases presented with multilocular radiolu-
cency and well defined or ill defined margins.8,21 Due to the
small number of cases, it is not possible to reach definitive
conclusions regarding the radiological features of both of



Fig. 4 Mutational analysis of the PTCH1 gene and BRAF p.V600E. (A,B) PTCH1 mutation identified in fresh tissues from Case 1 revealed a missense mutation
(c.3771A>T), while it was absent in the wild type. (C,D) Example of DNA sequence analysis showing the presence of BRAF p.V600E mutation in an ameloblastoma but
absence of the mutation in the reported cases.
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these diseases. However, cases with ill defined margins
should be carefully differentiated from malignant tumours,
such as PIOC.
Histologically, SOKC is characterised by multiple cysts of

various sizes forming a solid neoplasm and the lining
epithelium exhibiting characteristics of OKC.3,8 The
distinction of KAB from SOKC is not clear, and the only
diagnostic difference is the appearance of ameloblastic fol-
licles with stellate reticulum-like cells.9,24 Occasionally,
OKC may provide the source of epithelium from which
ameloblastoma can arise.26,40 Shuster also suggested reclas-
sifying previous KAB cases that lacked clear features of
ameloblastoma into SOKC, as there are many overlaps be-
tween the two lesions.6 Ameloblastic differentiation was seen
in four of our cases. However, as they exhibited architectural
characteristics of SOKC with no typical follicular or plexi-
form ameloblastoma components and lacked keratinisation at
the centre of ameloblastomatous lining epithelia, we tended
to call them SOKC with ameloblastomatous transformation.
Clear cell components were identified in two of the reported
cases, which were likely to have been transformed from the
typical components of OKC.7 Differential diagnosis of this
group of lesions with PIOC is important and challenging.
Some pathologists have suggested that the superficial layer of
the epithelium is thinner in SOKC.41 Additionally, prominent
cytological atypia and aggressive infiltration into the sur-
rounding tissues and bone could be considered for differen-
tiation under the microscope.
Previous reports have indicated that cytokeratin expression

in the epithelial lining of the odontogenic cysts is correlated
with the degree of differentiation.42 CK7 and CK8/18 are
expressed in less well differentiated epithelium. Some of our
cases expressed CK7 and CK8/18, while PIOC exhibited no
discernible expression of either CK7 or CK8/18. CK10 is a
marker of cornification, which was expressed in PIOC but
was absent in three of our reported cases. Thus, cytokeratin
expression may be useful to differentiate this group of lesions
from PIOC. Notably, p53 and Ki-67 staining demonstrated
marked differences between the present cases and PIOC.
Disturbance of p53, which is one of the most common tumour
suppressor genes, can result in uncontrolled cell prolifera-
tion.43 The immunoreactivity for p53 was strong throughout
the epithelium in PIOC, but weak or undetectable in our re-
ported lesions, indicating their benign status. Additionally, all
of the reported cases exhibited much lower proportions of
cells (8%–10%) positive for Ki-67 (which is strictly associ-
ated with cell proliferation) than PIOC cases (60%), but these
were slightly higher than in OKC cases (5%). Thus, both p53
and Ki-67 could be useful as markers for differentiation be-
tween SOKC and PIOC.
Detection of specific DNA mutations has been suggested

as a useful way to define this group of lesions.17,26 Our data
and the findings of previous studies indicate that PTCH1
mutations are found frequently in sporadic and syndromic
OKC but are not frequent in ameloblastoma.36 Up to 90% of
ameloblastomas were recently reported to have BRAF V600E
mutation, but the rate is almost 0% in OKC.37,44 None of the
nine cases in the present study harboured BRAF V600E
mutation, while one of two cases was positive for PTCH1
mutation, suggesting that this group of lesions should be



Table 2 Solid variant of odontogenic keratocyst (SOKC) and keratoameloblastoma cases in the English language literature

Authors Age, sex Site Radiogram Management Follow-up

SOKC cases

Ide et al. 49/F Left mandible Honeycombed RL 1st enucleation; 2nd en
bloc

1st R, 3 times; 2nd NR, 4 y

Vered et al. 72/M Right maxilla, from
premolar region to
tuberosity

Multilocular, ill-
defined RL
(honeycombed
appearance)

Hemi-maxillectomy NR, 4 y

Daley et al. 52/M Left mandible, between
cuspid and first bicuspid

Unilocular RL Resection ND

Iezzi et al. 52/F Left mandible, premolar
region of left
hemimandible

Well-demarcated RL Enucleation NR, 6 y

Shuster et al. 47/M Right mandible, first molar
to canine

Scalloped, well-
defined RL

Enucleation NR, 6 mo

Geng et al. 38/F Left maxilla, premolar
region to tuberosity

Multilocular ill-defined
RL

Segmental resection NR, 3 y

Kawano et al. 57/F Left mandible, canine to
the retromolar area

Ill-defined, moth-eaten
RL

Hemi-mandibulectomy NR, 20 y

Kahraman et al. 42/M Mandiblular posterior area Mutiloculated RL with
scalloped and
corticated border

ND NR, 3 y

30/F Mandiblular posterior area Mutiloculated, well
demarcated RL with
corticated border

ND ND

Keratoameloblastoma cases

Pindborg 57/F Right mandible Multilocular RL ND ND
Altini et al. 28/M Anterior maxilla Multilocular RL ND ND
Altini et al. 76/F Right mandible, from

bicuspid area to sigmoid
notch

Multilocular RL with
scalloped margin

Hemi-mandibulectomy NR, 1 y

Siar et al. 30/M Anterior mandible Multilocular RL Resection ND
35/M Left mandible ND Hemi-mandibulectomy ND
35/F Right maxilla Ground glass with

instinct borders
ND ND

39/F Left anterior mandible Unilocular RL Enucleation ND
Norval et al. 26/F Right mandible, from 1st

premolar and 3rd molar
Circumscribed

obulated RL
Segmental resection ND

Raubenheimer et al. 57/F Mandible ND ND ND
Said-al-Naief et al. 26/M Right posterior maxilla Unilocular RL 1st curettage; 2nd

resection
1st R, 6 mo; 2nd ND

Zhao 62/M Right posterior maxilla Unilocular RL with
well-defined borders

Wide surgical excision NR, 4 y

Takeda et al. 76/M Left mandible body Multilocular RL Resection RD
Collini et al. 62/M Right mandible, involving

ramus and condyle
Irregular RL Hemi-mandibulectomy R, 38 mo

Whitt et al. 45/M Left anterior maxilla Ill-defined RL Curettage NR, 10 mo
Adeyemi et al. 38/M Right mandible, canine to

first molar
Multilocular RL Mandibular resection NR, 24 mo

Sisto et al. 35/F Right posterior mandible Multilocular mixed RL Transoral resection ND
Ketabi et al. 21/F Right mandible, roots of

the central and lateral
incisors

Unilocular RL with
well-defined borders

Enucleation NR, 12 mo

Mohanty et al. 46/M Right mandible, 44 to 48 Multilocular RL ND ND
Raj et al. 22/F Right posterior mandible Unilocular RL with

well-defined
sclerotic margins

Segmental
mandibulectomy

NR, 24 mo

Lee et al. 56/M Right maxilla, maxillary
molars

Well-defined RL Enucleation three
times; resection

1st R, 3 mo; 2nd R, 11 mo; 3rd
R, 10 mo; 4th R, 4 mo; 5th
R, 19 mo; 6th NR, 10 mo

Palaskar et al. 65/F Anterior mandible, left to
right canine region

Unilocular RL causing
erosion of bone

1st excision; 2nd block
resection

1st R, 4 mo; 2nd ND

Bedi et al. 27/F Right posterior mandible Soft tissue mass Wide surgical excision
with distinct borders

Under follow-up

Anajar et al. 32/F Right posterior mandible Multilocular RL Wide resection ND
Konda et al. 44/M Right posterior mandible Well-defined

unilocular RL
Excision NR, 1 y

Rathore et al. 18/M Right posterior mandible Multilocular RL Wide local excision NR, 2 y
Parikah et al. 32/F Left posterior palate ND ND ND

F, female; M, male; mo, months; N, none; NA, not available; R, recurrence; NR, no recurrence; RL, radiolucency; y, years.
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classified as SOKC rather than KAB. However, further
studies involving additional fresh tissue samples will be
required for confirmation.
From the viewpoint of treatment, there is no difference

between SOKC and KAB, as osteotomy is the method with
the lowest recurrence rate.9 It has been suggested that SOKC
is more aggressive than purely cystic cases due to its infil-
trative growth pattern and strong tendency to recur after
removal, and it should be classified as a neoplastic lesion.8 A
smooth radiographic profile with appropriate surgical resec-
tion of the lesion are indicators of non-aggressive behav-
iour.10 Seven of the cases receiving conservative surgery in
the present study exhibited recurrence in the present study.
Cases 5 and 7 were the only cases with recurrence after
osteotomy/wide resection: in Case 5 the radiological borders
were ill defined, and in Case 7 complete removal of the lesion
was difficult due to the complex tumour location.
Based on our experience and the review of the relevant

literature, SOKC and KAB overlap significantly in terms of
clinical appearance, histology and biological behaviour, and
it is not necessary to separate them into two distinct entities.
Genetic analysis suggested the lesions should be classified as
SOKC. Immunohistochemical analysis of p53 and Ki-67 may
be useful to differentiate between these lesions and PIOC.
Additional studies involving larger numbers of cases will be
required to improve understanding of these lesions.
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