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A case of odontogenic keratocyst in the buccal space:
characterization by multimodality imaging including computed
tomography, diffusion-weighted magnetic resonance imaging,
and ultrasonography
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Abstract

Odontogenic keratocyst (OKC) is a relatively common non-inflammatory jaw lesion. OKC is known to occur most often
in the mandibular angle and mandibular ramus, but rarely outside the bone. In this report, we describe characteristic mul-
timodality imaging of OKC in the buccal space, especially diffusion-weighted MR imaging (DWI) with apparent diffusion
coefficient (ADC) mapping, extra-oral and intra-oral ultrasonography. On clinical examination, an approximately 20 mm in
diameter mass with elastic hardness was found the left side of the buccal area. Contrast-enhanced CT showed areas of internal
non-contrast lesions in the left buccal space. On T1-weighted image, the mass showed multilocular high signal intensity,
and homogeneous internal. T2-weighted images revealed high signal at the marginal part and slightly median signal in the
internal part. STIR images revealed a heterogeneous high signal in the interior. Furthermore, DWI and ADC map showed
high signal and moderate-to-low signal intensity, respectively. ADC value of the lesion was 1.55x 10~ mm? s~!. On extra-
oral ultrasonography, the tumor showed clear boundary, hypoechoic, homogeneous internal architecture and vascular signals,
and heterogeneous hard of the lesion. On intra-oral ultrasonography also showed clear boundary, hypoechoic, homogeneous
internal architecture, heterogeneous hard of the tumor, and back echo enhance. The histopathologic diagnosis based on a
full excisional specimen was odontogenic keratocyst. This case suggests that multimodality imaging, especially MR imag-
ing with ADC and DWI, and extra and intra-oral ultrasonography with color Doppler imaging and elastography, could be
effective for evaluating buccal lesions.
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Introduction

Odontogenic keratocyst (OKC) is a relatively common non-
inflammatory jaw lesion to encounter [1]. Cross-sectional
imaging is often used for diagnosis and management [2].
OKC is known to occur most often in the mandibular angle
and mandibular ramus, but rarely outside the bone [3, 4].
OKC requires extreme caution in diagnosis and manage-
ment because of its locally aggressive behavior and high
recurrence rate [5].

Buccal space is a small and easily missed space in the
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head and neck region [6]. It is delineated by the facial mus-
cles, the mandible, maxilla, and their muscles [7]. The buc-
cal cavity contains a variety of tissues inside, including fatty
tissue, salivary gland ducts, blood vessels, and nerves [8].
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In the buccal cavity, a variety of lesions occur, including
tumors, inflammatory lesions, and cysts [9]. And not enough
is known about the radiological features to differentiate them
[8].

OKC occurring in soft tissues (peripheral OKC: POKC)
is very rare, and there are few reports on CT, MRI, and
ultrasonography imaging of OKC [10]. In this report, we
describe characteristic multimodality imaging of OKC in
the buccal space, especially diffusion-weighted MR imaging
(DWI) with apparent diffusion coefficient (ADC) mapping,
and extra-oral and intra-oral ultrasonography.

Case report

A 59-year-old man presented with mass on the left side of the
buccal area for the past 2 years. On clinical examination, an
approximately 20 mm in diameter mass with elastic hardness
was found the left side of the buccal area. Contrast-enhanced
CT was unclear due to artifacts, but showed areas of inter-
nal non-contrast lesions in the left buccal space (Fig. 1a),
and bone tissue algorithm CT could not point to any obvi-
ous lesion area (Fig. 1b). On T1-weighted image, the mass
showed multilocular high signal intensity, and homogene-
ous internal (Fig. 2a). T2-weighted images revealed high
signal at the marginal part and slightly median signal in the
internal part (Fig. 2b). STIR images revealed a heterogene-
ous high signal in the interior (Fig. 2c). Furthermore, DWI
and ADC map showed high signal (Fig. 2d) and moderate-
to-low signal intensity (Fig. 2e), respectively. ADC value
of the lesion was 1.55% 10~ mm? s~!. On extra-oral ultra-
sonography, the tumor showed clear boundary, hypoechoic,
homogeneous internal architecture and vascular signals by
color Doppler imaging (Fig. 3a), and heterogeneous hard of
the lesion by shear wave elastography (Fig. 3b). The lesion

Fig. 1 Contrast-enhanced

CT image showed a mass of
internal non-contrast lesions in
the left buccal space (a, arrow),
and it is unclear due to artifacts.
Bone tissue algorithm CT could
not show obvious lesion area (b)

had a maximum hardness of 102.9 +30.3 kPa and a mini-
mum of 25.3 +11.5 kPa. On intra-oral ultrasonography also
showed clear boundary, hypoechoic, homogeneous internal
architecture (Fig. 4a), heterogeneous hard of the tumor and
back echo enhance by strain elastography (Fig. 4b).

Histopathologic diagnosis on partial biopsy of the lesion
was epidermoid cyst. Later, excisional surgery was per-
formed under general anesthesia, and a 24 X 23 X 8 mm large
mass was removed. The histopathologic diagnosis based on a
full excisional specimen was POKC. The cyst lumen is lined
by 4—6 layer parakeratinized stratified squamous epithelium
with surface corrugations and the basal layer is well defined
and palisaded, with hyperchromatic nuclei and focal areas
showing reversed nuclear polarity (Fig. 5a). To confirm the
histopathological diagnosis of POKC for the present case,
we performed immunohistochemical staining for parakerati-
nized lining epithelium. CK19, D2-40, and Cyclin D1 were
positive in the lining epithelium (Fig. 5b, c, d).

Discussion

Boffano et al. [3] state that OKC occurs most commonly
in the mandibular angle and mandibular ramus, while Chi
et al. [4] state that OKC occurs rarely in soft tissues. Stoe-
linga et al. [11] reported that the majority of extra-osseous
OKC in the mouth occur in the buccal space, and most of
them showed lumps, and OKC occur in soft tissue have been
reported to recur, as have OKC occurring within the maxilla
and mandible. Therefore, correct diagnosis by preoperative
imaging is considered important.

Usually, OKC shows unilocular or multilocular lesions
with no internal contrast on contrast-enhanced CT, MR
images show medium-to-high signal on T1-weighted
images and heterogeneous signal on T2-weighted images,
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Fig.2 On T1-weighted image, the mass showed multilocular high
signal intensity (a, arrow), and T2-weighted images showed high
signal at the marginal part and slightly median signal in the internal

and DWI and ADC are known to reflect the microstruc-
ture of the lesion and aid in the diagnosis of OKC [12].
Sumi et al. [13] reported the ADC value of OKC as
1.13+0.56x 107> mm? s~!, and Zhu et al. [14] reported
the ADC value of OKC occurring on the buccal space
as 1.29x 10~ mm? s~!. In our case, the ADC value was
1.55% 107> mm? s~!, which is higher than that reported
by Sumi et al. [13] ADC may reflect local water diffusion
phenomena, which may result in higher values compared
to lesions in the bone. We also indicate that the difference
in ADC from that reported by Zhu et al. [14] is due to dif-
ferences in the amount of internal keratin. Beena et al. [15]
reported that the ultrasonography of OKC in the buccal
region was well-defined homogeneously hyperechoic focal
lesion. In our case, the internal homogeneous hypoechoic,
which may also be due to different amounts of internal kera-
tin. It is also considered that the distribution of the internal
keratin may have resulted in the heterogeneous hardness.
To consider extra-osseous OKC as a preoperative diagno-
sis, we consider it especially important to determine internal
keratin retention and heterogeneous internal by functional
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part (b, arrow), and STIR images showed heterogeneous high signal
intensity (¢, arrow), and DWI and ADC map showed high signal (d,
arrow) and moderate-to-low signal intensity (e, arrow), respectively

MR imaging and ultrasonography. However, OKC has his-
topathologic characteristics similar to those of epidermoid
cysts; therefore, differentiating OKC from epidermoid cysts
on imaging may be difficult. According to Anantanarayanan
et al. [16], epidermoid cysts have no internal blood flow, but
our case shows blood flow within the lesion by ultrasonog-
raphy with color Doppler imaging, which may be useful in
differentiating from epidermoid cysts.

Previous reports indicated that CK19 and D2-40 are posi-
tive in the lining epithelium of odontogenic keratocysts and
negative in epidermal cysts [17, 18], and Cyclin D1 is posi-
tive in the lining epithelium of odontogenic cysts including
odontogenic keratocysts [19, 20]. In the present case, CK19,
D2-40, and Cyclin D1 were positive in the lining epithelium.
The immunohistochemical profile for the present case was
identical to those for OKC.

In conclusion, we reported multimodality imaging char-
acteristics of OKC occurring in the buccal space. This
case suggests that multimodality imaging, especially MR
imaging with ADC and DWI, and extra- and intra-oral
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Fig.3 On extra-oral ultrasonography, the tumor showed clear bound- lesion by shear wave elastography (b). The lesion had a maximum
ary, hypoechoic, homogeneous internal architecture and vascular hardness of 102.9 +£30.3 kPa and a minimum of 25.3 £ 11.5 kPa
signals by color Doppler imaging (a), and heterogeneous hard of the

recision

Fig.4 On Intra-oral ultrasonography also showed clear boundary, hypoechoic, homogeneous internal architecture by color Doppler imaging (a),
and heterogeneous hard of the tumor and back echo enhance by strain elastography (b)

@ Springer




308

Oral Radiology (2024) 40:304-309

Fig. 5 Histopathological and Z
immunohistochemical findings. a
The cyst lumen is lined by 4—6
layer parakeratinized strati-
fied squamous epithelium with
surface corrugations and the
basal layer is well defined and
palisaded, with hyperchromatic
nuclei and focal areas showing
reversed nuclear polarity (a),
CK19 immunohistochemical
staining shows positive finding
of the entire lining epithelial
cytoplasm (b), D2-40 immuno-
histochemical staining shows
positive finding of the basal
layer cell membrane (c), and C
Cyclin D1 immunohistochemi-
cal staining shows positive find-
ing of the nuclei of spinous cell
layer (d). Scale bars: 50 pm

ultrasonography with color Doppler imaging and elastogra-
phy, could be effective for evaluating buccal lesions.
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