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Case Report

Clinical, histological, and deep learning-based assessments and
treatment of oral verruciform xanthoma: a case report
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Verruciform xanthoma is a benign growth found on the oral mucosa. Clinically, verruciform xanthoma is an asymptomatic lesion, and
depending on the amount of keratin present on the surface of the oral mucosa, it can appear as a reddish-gray papillary, flat lesion or a
slightly raised, rough lesion. The verrucous structure and exophytic properties of these lesions are similar to those of malignant tumors;
therefore, histopathological assessment is required for an accurate and definitive diagnosis. The purpose of this case report is to present
the clinical, histological, and deep learning-based assessments and treatment of verruciform xanthoma of the maxillary palatal gingiva.
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Introduction

papilla, or verrucous surface morphologies. Due to the
rarity of these growths, the etiology and pathogenesis are

A xanthoma is defined as a yellowish, slightly raised or

often unknown [3,4]. VX is often asymptomatic and slow-

flat, and fairly well-defined lesion that occurs below the

growing, and more frequently occurs as a solitary lesion,

surface of the epithelium [1,2]. Many xanthomas are cuta-

although multiple lesions have occasionally been reported

neous manifestations of generalized or local disease, and

[5].

most are found to be associated with metabolic disturbanc-

VX is seen slightly more in Caucasian males, and is most

es of different lipids. Xanthomas, however, are rare, and the

commonly seen in the 50–60 year age range [6,7]. It is also

etiology and pathophysiology are still unknown and unclear

associated with other oral diseases, including oral pemphi-

[1].

gus vulgaris, dysplasia, and lichen planus [6]. Although VX

Verruciform xanthoma (VX) is a benign growth that can

most often appears on the gingiva or alveolar mucosa, sev-

be found on the oral mucosa, often appearing as a pink,

eral cases have been observed on the floor of the mouth,

yellow, or gray raised plaque or papule with granules,

buccal mucosa, or tongue [4].
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The differential diagnosis for these cases is important

Clinical and radiographic examination

because VX can be clinically similar to a malignant tumor
[6]. When treating VX, excision is usually therapeutic, and

Clinically, the patient’s oral hygiene was fairly good;

recurrence is rarely reported [5,7]. The purpose of this

however, supra- and subgingival calculi were present, as

case report is to present the clinical, histological, and deep

well as tobacco stains. An intraoral examination revealed

learning-based assessment and treatment of VX on the

a well-defined papule with a verrucous surface and red-

maxillary palatal gingiva.

dish color, measuring 1.5 cm×1.0 cm on the left maxillary
palatal gingiva in the area of the first and second molars.
Clinical signs of acute or chronic periodontitis, such as

Ethics, consent, and permissions

tenderness to palpation, bleeding with probing, deep probThis study was approved by the Institutional Review

ing depth (over 3 mm), and suppuration were not seen

Board of the Daejeon Dental Hospital at Wonkwang Uni-

(Fig. 1A). Additionally, periapical radiological examination

versity (approval no. W2007/005-001). Informed consent

revealed no signs of chronic inflammation, such as loss of

was obtained in accordance with the Declaration of Hel-

marginal alveolar bone or increased tooth mobility (Fig. 1B).

sinki and the guidelines for Good Clinical Practice, and our
study follows the CARE reporting guidelines.

Case Description

Incisional biopsy
An incisional biopsy was performed with a 6-mm biopsy
punch (SFM Medical Devices, Wächtersbach, Germany)

A 58-year-old male patient presented to the Department

under local anesthesia (2% lidocaine HCL with 1:100,000

of Periodontology at the Daejeon Dental Hospital with a

epinephrine; Yuhan, Seoul, Korea). The excised tissue was

wart-like nodule on the left palatal attached gingiva. The

immersed in 10% buffered formalin and sent to the Depart-

patient reported spontaneous discomfort on the gingiva,

ment of Oral Pathology at the Wonkwang University Col-

but no specific pain or symptoms for one or two years. The

lege of Dentistry for routine histopathological evaluation

nodule, however began to grow about two months prior

(Fig. 2). The patient was provided with the following post-

to his visit to the dental hospital, particularly in the time

operative medications to be used after the biopsy: antibiot-

right before his visit. The patient had a medical history of

ics (amoxicillin 500 mg TID for 3 days), analgesics (ibupro-

pituitary neoplastic syndrome, but was not receiving care

fen 200 mg TID for 3 day), and chlorhexidine mouthwash

at the time of his visit; he also had a smoking history of half

(BID for 2 weeks).

a pack a day.

A

B

Fig. 1. (A) Clinical photograph on initial examination. Well-defined papillomatous and verrucous surface, measuring 1.5 cm×1.0 cm at the left palatal
attached gingiva in the area of the
first molar. (B) Periapical radiograph
on initial examination. No specific or
chronic inflammatory signs, including
alveolar bone loss or increased tooth
mobility.
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Histopathological findings
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Fig. 2. (A) Incisional biopsy was performed under local anesthesia. (B) The
excised specimen was immersed in
10% buffered formalin for the histopathological examination.

Fig. 3. result of histopathological examination, including hematoxylin and
eosin (H&E) and periodic acid–Schiff
(PAS) staining, shows hyperplasia
with marked surface parakeratosis,
as well as wide elongation of the epidermal rete pegs and acanthosis. Immunohistochemical staining for CD68
shows positive findings in foam cells
below the epithelium. The specimen
was stained with H&E (A: ×40 and B:
×100), PAS (C: ×40 and D: ×100), and
anti-CD68 (E: ×40 and F: ×100).

presence of foam cells and typical histological features of
VX. The verrucous surface of the papule showed hyper-

The specimen sent for biopsy consisted of a piece of tis-

plasia with marked surface parakeratosis, as well as wide

sue measuring 0.5 cm×0.3 cm. The results of histopatho-

elongation of the epidermal rete pegs and acanthosis. Ad-

logical examination, which included hematoxylin and eosin

ditional immunohistochemical staining for CD68 showed

(H&E) and periodic acid–Schiff (PAS) staining, revealed the

positive findings in subepithelial foam cells (Fig. 3).
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Deep learning-based histological assessment

Excisional treatment and follow-up

For the deep learning-based histological assessment, we

The lesion was completely excised under local anesthe-

used positive and negative VX histological images created

sia, and the wound was sutured with 4-0 e-PTFE (Biotex;

by web image mining. The dataset consisted of a total of

Purgo biologics, Seongnam, Korea). The patient returned

2,770 patches of 200×200 pixels (extracted from 590 his-

after two weeks for a follow-up and stitch removal. After

tological slide images), of which 1,320 were positive and

four months of monitoring, the lesion appeared to be mod-

1,450 were negative for VX. For the assessment, we em-

erately healed, with no recurrence requiring further treat-

ployed an automated deep convolutional neural network

ment (Fig. 5).

(DCNN) model derived from Auto-Keras (DATA Lab at Texas A&M University, College Station, TX, USA) and Neuro-T
version 1.4.3 (Neurocle Inc., Seoul, Korea) (Fig. 4) [8,9]. The

Discussion

performance metrics of the automated DCNN based on the

VX is a benign and nondestructive lesion that features

accuracy, sensitivity, specificity, and area under the curve

proliferation of non-Langerhans, lipid-rich histiocytes (foam

showed 0.91±0.07, 0.86±0.05, 0.95±0.08, and 0.92 (95%

cells) [3,10]. Clinically, VX is an asymptomatic lesion, and

confidence interval [CI] 0.88–0.95), respectively.

depending on the amount of keratin on the surface, it can
appear as a reddish- gray papillary, flat, or slightly raised,

DCNN algorithms
selection
Detection and
classification

Web image mining

Split images

Optimized model
selection

Patches of
200 200 pixels

Prepared histological dataset
(n=277,524)

Augmentation and
tuning hyper-parameters

Automated deep learning based training

Fig. 4. Overview representing the automated deep learning architecture. The dataset consisted of a total of 2,770 patches of 200×200 pixels (extracted from 590 histological slide images), consisting of 1,320 positive for and 1,450 negative for verrucous xanthoma.

A

B

Fig. 5. (A) Clinical photograph at 2
weeks post-excision. (B) Four months
post-excision, moderately healed with
no recurrence.
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rough lesion [1,11]. VX responds well to conservative exci-

ing the number of connected layers, selection of activation

sion and healing by secondary intention. Recurrence and/

function, learning rate, batch size, and drop-out rate) by

or malignant transformation of VX are exceedingly rare [12].

itself [17-21]. The results showed that our histopathologi-

However, the verrucous structure and exophytic proper-

cal slides were effectively detected and diagnosed using the

ties of the lesions are similar to malignant tumors, so his-

automated DCNN architecture. However, the diagnostic

topathological assessment is required for an accurate and

accuracy (0.91, 95% CI 0.87–0.95) of VX was less than that

definitive diagnosis [3].

found when using conventional histopathological assess-

VX requires a differential diagnosis to include verruca

ment. If we built a well-designed DCNN model with a large

vulgaris, verrucous carcinoma, and squamous cell carcino-

number of high-quality datasets, the deep learning-based

ma arising within verruca vulgaris, which is associated with

histological assessment would be expected to be useful

squamous proliferation [13]. Verrucous carcinoma is a rare

enough in clinical practice.

variant of squamous cell carcinoma, which is characterized
by microscopically pronounced papillomatosis and marked
acanthosis [13]. The absence of significant numbers of xan-
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specimen shows various features, such as a warty or verrucous appearance, a papillary or cauliflower-like texture,
and it can be slightly raised or flat [1].
Immunologically, xanthoma cells from VX contain almost no PAS-positive, diastase-resistant material and are
negative for the antibody against S100; however, they are
positive for the antibody against CD68 [14]. The S100 anti-
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body may be useful for the differential diagnosis of certain
reactive and neoplastic conditions, and is considered as a
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