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صخلملا

تاحيفصلاددععافترانعةجتانةلاحيهببسلاةلوهجملاتاحيفصلاةرثك
لثم،ثيبخلامرولاثودحيفةدايزكانه.ةيباجيإ2-كاجةرفطوةيومدلا
ةلوهجملاتاحيفصلاةرثكىضرمىدل،يومفلاةيفشرحلاايلاخلاناطرس
باصمضيرملةديدجةلاحقيثوتوهاذهةلاحلاريرقتنمفدهلا.ببسلا
تاحيفصلاةرثكبهتلاحصيخشتدعب،يومفلاةيفشرحلاايلاخلاناطرسـب
42رمعلانمغلبتةأرماةضيرملاتناك.ةيباجيإ2-كاجةرفطوببسلاةلوهجملا
دعب.رهشأةثلاثةدملنميلأايبناجلاناسللايفملأوةحرقنموكشتاماع
مت.ةحرقلاىلعحضاوملأومروتكانهناك،كلذعمو،مللأافخ،نيعوبسأ
2-كاجةرفطوببسلاةلوهجملاتاحيفصلاةرثكبةضيرملاةلاحصيخشت
دنتسا.رهشأةثلاثذنمايروييسكورديهبجلاعللعوضخلايفتأدبوةيباجيلإا
ريوصتلاويرشقتلاايلاخلاملعىلعيومفلاةيفشرحلاايلاخلاناطرسصيخشت
ةيوناثلاىودعلاعنملرهطممفلوسغبضيرملاجلاعمت.يسيطانغملانينرلاب
نكمملانم.يومفلاةيفشرحلاايلاخلاناطرسجلاعلمارولأابيبطىلإهتلاحإو
ديدحتلةيباجيلإا2-كاجةرفطوتاحيفصلاةرثكلاهبهبتشملاتاملاعلامادختسا
.يومفلاةيفشرحلاايلاخلاناطرسصيخشت

؛تاحيفص؛ببسلاةلوهجملاتاحيفصلاةرثك؛ناطرسلا:ةيحاتفملاتاملكلا
يومفلاةيفشرحلاايلاخلاناطرس؛ةرفط

Abstract

Essential thrombocythemia is a condition caused by a

high platelet count and a positive JAK2 (V617F) muta-

tion. There is an increasing occurrence of malignancy,
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such as oral squamous cell carcinoma (OSCC), in patients

with essential thrombocythemia. The objective of this

case report is to document the novel instance of a patient

with OSCC after being diagnosed with essential throm-

bocythemia and a positive JAK2 (V617F) mutation. The

patient was a 42-year-old female who complained of an

ulcer and pain in the dextral lateral tongue for three

months. After two weeks, the pain diminished; however,

there was swelling and tenderness on the ulcer. The pa-

tient was diagnosed with essential thrombocythemia and

a positive JAK2 (V617F) mutation and began undergoing

hydroxyurea therapy three months prior to the OSCC

diagnosis. The diagnosis of OSCC was based on exfoli-

ative cytology and MRI. The patient was treated with an

antiseptic mouthwash to prevent secondary infection and

referred to an oncologist to manage the OSCC. It is

possible to use the suspected markers of thrombocytosis

and a positive JAK2 (V617F) mutation to define the

OSCC diagnosis.

Keywords: Cancer; Essential thrombocythemia; JAK2; Mu-

tation; Oral squamous cell carcinoma; Platelet

� 2021 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Oral cancer is currently one of the most extensive health
problems worldwide. Data published by the World Health
Organization (WHO) in 2012 indicated a higher occurrence
n access article under the CC BY-NC-ND license

/j.jtumed.2021.09.011

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:diah-s-e@fkg.unair.ac.id
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtumed.2021.09.011&domain=pdf
www.sciencedirect.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jtumed.2021.09.011
https://doi.org/10.1016/j.jtumed.2021.09.011
https://doi.org/10.1016/j.jtumed.2021.09.011


K.H. Rahman et al. 327
and mortality rate in South-East Asia than in America,
Africa, and Europe. The same data also showed that there

were 103.464 incidents of oral cancer annually in South-
East Asia, with an annual mortality rate of 25.202. Oral
squamous cell carcinomas (OSCC) account for over 90% of

all cases of oral cancer. Oral cancer is currently recognised
as the sixth most deadly form of cancer in the human
body.1

A patient’s genetic predisposition and environmental
influences affect the accumulation of the multiple genetic
alterations required, and thus affect the development of
OSCC. The genetic alterations consist of tumour suppressor

genes inactivated through genetic events such as mutation,
loss of heterozygosity, removal, or epigenetic modifications
such as DNA methylation or chromatin remodelling.

Overexpression due to gene amplification, increased tran-
scription, or changes in structure due to mutations that lead
to increased transforming activity can activate the

oncogenes.2

Thrombocythemia is a condition that creates a high
platelet count. Thrombocythemia is seen as a primary disease
(primary myeloproliferative disease) or as a reactive (sec-

ondary) disease to that of other bone marrow diseases. Pri-
mary thrombocythemia or essential thrombocytosis are
classifications derived from the myeloproliferative disorder

caused by the Janus Kinase 2 (JAK2) mutation,3 one of the
JAKs family, which includes.

JAK1, JAK3, and TYk2. The activation of JAK2 through

activating the signal transducer and activator of transcrip-
tion (STAT) by JAK-catalyzed phosphorylation, is included
in the hematopoietic process.4 The JAK2 mutation affects

calreticular receptors in megakaryocytes, resulting in STAT
activation and causing the excessive proliferation of
platelet, called thrombocythemia. Thrombocythemia with
positive JAK2 manifests in the form of increased platelet

levels.4,5 The increased number of platelets affects the
production of the platelet-derived growth factor (PDGF),
which is a proangiogenic factor that affects cell differentia-

tion and increases cell survival. The PDGF signaling
Figure 1: The oral ulcer in the
pathways are key regulators of angiogenesis, tumor growth
hormone, and tumor survival.6

A high number of platelets circulating in the blood can
result in various diseases. The role of platelets includes
serving as an energy source for tumours, providing a growth

factor to tumours, and being the key element of cancer
growth and metastasis. The association between thrombo-
cythemia and cancers has been proven in the relevant liter-

ature, and the apparent increase in platelet count has been
ascribed to many malignancies, but there is limited data
regarding oral malignancies.6 This case presents the
appearance of OSCC on the lateral tongue of a woman

with essential thrombocythemia who tested positive for
JAK2 (V617F) mutation.
Case report

Patient history

The patient was a 42-year-old female whose chief

complaint was the sudden appearance of a small ulcer with
pain on the dextral lateral tongue, which persisted for three
months (Figure 1A and 1B). The pain was mild (Wong Baker
Face Pain Scale¼ 2), did not interfere with the patient’s daily

activities, and continued for two weeks, after which the pain
reduced, but there was swelling around the ulcer. The patient
self-medicated with Mycostatin oral drops and dental gel

containing aloe vera for three weeks, but there no change was
noticed. The patient stated that she rarely developed ulcers.
The last time she had experienced an ulcer was on the buccal

mucosa six months prior to the present ulcer, caused by
biting herself, and this healed naturally.

Extraoral examination, on palpation, showed that the
submandibular lymph node was soft and palpably able to

move.The intraoral examination revealeda solitaryulcer, 2� 5
mm in size, the base of which was yellowish-white with a clear
boundary, regular border, elevated induration, hard palpation

around the lesion, and pain (WongeBaker Scale score 2).
lateral side of the tongue.



Table 1: The blood analysis.

Parameter Value Normal range

Haemoglobin 13.5 11.5e16.5

Erythrocyte 5.14 4.0e5.2

Haematocrit 43 36e46

MCV 84 80e100

MCH 26.3 26.0e34.0

MCHC 31.4 31.0e37.0

RDW 12.8 11.5e14.5

Leucocytes 8300 4400e11,300

Eosinophil 3 2e4

Basophil 1 0e1

Neutrophil segment 67 3e5

Lymphocytes 24 50e70

Monocyte 5 25e40

Thrombocyte 837,000* 150,000e450,000

SER 16 0e25

Prothrombin Time 10.7 9.7e13.1

JAK2 V617F Positive* Negative

*abnormal value.
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Complete blood count

The patient had a history of thrombocytosis (increased
platelet count of 837000/ml), and a positive JAK2 (V617F)
mutation was detected three months prior to the OSCC
Figure 2: Epithelial cell appearance of dextral lateral tongue scraped o

with 400x magnification.
diagnosis. Blood test parameters such as haemoglobin, red
blood cells, erythrocyte index, white blood cells, sedimenta-

tion erythrocytes rate (SER), and prothrombin time were
normal under the circumstances (Table 1). The patient had
been undergoing hydroxyurea treatment twice daily with a

dose of 500 mg until the day she presented. During the
therapy with hydroxyurea, the patient had no intraoral
complaint.

Cytological examination

Scraping was conducted on the ulcer twice. The smear
contained clusters and distributions of round nucleated cells;

some were enlarged with an atypical high nucleus and cyto-
plasm ratio, some were hyperchromic, with several promi-
nent subnuclei, and there was reddish cytoplasm on the

background of several mononuclear inflammatory cells
(Figure 2). The conclusion was squamous epithelial cells with
medium and severe dysplasia with inflammation.

Magnetic resonance imaging (MRI)

The patient was referred to an oncologist after the cyto-

logical examination was performed. The oncologist per-
formed a 3T MRI of the axial section of the head with a
contrast injection of gadolinium 10 cc T1þ, and a sequence

of visibly contrasted lesions with firm borders and regular
n a light microscope. A and C with 100x magnification; B and D



Figure 3: MRI of the head.
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edges, sizes in the region of 0.70 cm � 1.17 cm and thickness

of 0.57 cm were visible in the right lingual region, and gave
the impression of early malignancy (Figure 3A, B, and C).

The 3T MRI results discovered multiple enlargements in

the right and left sub mandible, with the largest size in the
region of around 0.8 cm in the right submandibular gland
(Figure 3D and E).

Oral treatment

The treatment was an antiseptic mouthwash containing
povidone iodine 1% to prevent secondary infection and

occlusal adjustment to prevent the mechanical irritation
from tooth 47. The patient was referred to an oncologist for a
hemi glossectomy.

Discussion

The intraoral examination revealed a solitary ulcer, 2 � 5

mm in size, with the base of the ulcer being yellowish-white
with a clear boundary, regular border, elevated induration,
hard palpation around the lesion, and pain. Based on clinical

presentation, OSCC was suspected. A cytological examina-
tion confirmed the cell morphology, and the results of the
examination were a distribution of round nucleated cells;
some were enlarged with an atypical high nucleus and cyto-

plasm ratio, hyperchromic, with several prominent sub-
nuclei, and a reddish cytoplasm on the background of several
mononuclear inflammatory cells.

MRI examinations provide satisfactory accuracy for pre-
operatively estimating tumour thickness and predicting the
existence of occult cervical nodal metastasis. In the planning

of treatments, clinicians favour MRI, since it is the preferred
modality in the evaluation and staging of oral cavity malig-

nancies.7 The 3T MRI showed no visible mass expansion in
the surrounding area. Multiple submandibular lymph nodes
were enlarged, with the largest being 0.8 cm in size on the

right submandibular lymph node and a possible initial
description of malignancy.

Three months before the lesion on the tongue appeared,

the patient was diagnosedwith essential thrombocythemia on
account of the discovery of an increased platelet count, and a
positive marker for JAK2 (V617F) mutation. The increased

platelet count or thrombocytosis had caused the appearance
of several malignant tumours, including oesophageal, kidney,
breast, stomach, uterine, prostate, and colorectal cancers. The
incidence of cancer in males with thrombocytosis has

increased by 11.6% and females have an increased incidence
rate of 6.2%.8 To identify clinically significant
thrombocytosis, a platelet count of �450 � 109/L is a

generally accepted value, with individual variations.9 In
patients whose blood test results suggest thrombocytosis, a
cancer diagnosis should be considered,10 even if cancer is

not initially suspected.11

Essential thrombocythemia is diagnosed following four
main criteria: platelet count >450 � 109/L; proliferation of
bone marrow; failure to meet the WHO criteria for BCR-

ABL-1 positive chronic myeloid leukaemia, primary myelo-
fibrosis, myelodysplastic syndrome polycythaemia vera, or
other myeloid neoplasm; and the presence of JAK2, CALR,

or MPL mutation.12 Cases of oral cancer with essential
thrombocythemia and positive JAK2 (V617F) mutation are
rarely reported. Cases of tongue cancer with essential

thrombocythemia were reported by Kondo et al. (2012)13

and Onozato et al. (2016).14 Hasegawa et al. (2018)
reported essential thrombocythemia and mouth floor
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cancer.15 Even though the platelet count and JAK2 (V617F)
mutation tested positive in this patient, essential

thrombocythemia was considered as the diagnosis by the
doctor and the patient received hydroxyurea therapy until
they presented with the ulcer.

The JAK2 (Janus kinase 2) gene is located in chromosome
9p24 and is encoded with the JAK2 protein, which is a
cytoplasmic tyrosine kinase part of the JAK2 protein that

has an important role in the signal transduction of various
hematopoietic growth factors.16 A variety of cytokines
responded to the JAK2 gene when it was activated and
assisted with the survival and proliferation of the cell

JAK2 (V617F) mutation, which resulted in changing the
signalling process of the cell, causing the signalling process
to become irregular, which gave rise to disease.17

The four members of the JAKs family are JAK1, JAK2,
JAK3, and TYk2. By activating signal transducer and
activator of transcription (STAT) by JAK-catalyzed phos-

phorylation, where STAT translocated into nucleus and
transcription RNA, this process was involved in the he-
matopoietic process.4 JAK 2 mutation has mutation in the
chaperone protein calreticular receptor in (CalR)

megakaryocytes, resulting in STAT activation and causing
excessive proliferation of platelet, called thrombocythemia.
Thrombocythemia with positive JAK2 (V617F) manifests

in the form of increased platelet levels.4,5 The platelets
have a growth factor called the platelet-derived growth
factor (PDGF), which is a proangiogenic factor that affects

cell differentiation and increases cell survival. The PDGF
signaling pathways are key regulators of angiogenesis, tu-
mor growth hormone, and tumor survival.6 Increased

PDGF activity has been associated with the development
and progression of human malignancies including head,
neck, and oral cancer.5

Myeloproliferative neoplasm is commonly associated

with JAK2 (V617F) mutation in hematopoietic cells
including polycythaemia vera, essential thrombocytopenia,
and myelofibrosis.18 The presence of a high platelet count

and a positive JAK2 (V617F) mutation were detected in
this patient. According to the WHO classification in 2008,
JAK2 positivity was accepted as one of the major

indicators in the diagnosis of myeloproliferative neoplasm.
The WHO reported that the JAK2 mutation frequency in
essential thrombocytopenia is about 50%.3

Most of the literature has reported JAK2 mutation
detection in breast, lung, and gastric tumors, but few studies
have reported JAK gene mutation implication in head and
neck squamous cell carcinoma. JAK and STAT activation

has been implicated in cell proliferation and the survival of
many cancers including head and neck squamous cell carci-
noma, but this rarely occurs. In this case, there was a

confirmed condition with JAK2 mutation and increased
platelet number.5 Increased platelets will increase PDGF
production and induce the occurrence of malignancies

changing from epithelial squamous in the tongue with risk
factors from chronic mechanical irritation.

Oral lesion therapy in this case was the prescription of
antiseptic mouthwash through povidone iodine 1% to

prevent secondary infection, occlusal adjustment to pre-
vent grinding teeth, and the referral of the patient to an
oncologist for a hemi glossectomy. The occlusal adjust-
ment for tooth 47 aimed to reduce chronic inflammation

due to chronic mechanical irritation,19 which was
contemplated as a possible risk factor for oral
carcinogenesis.20 Povidone iodine 1% was chosen as a

mouthwash because it significantly reduces microbes in
the oral cavity and the oropharynx.21 Iodophor solution
that contains a wateresoluble complex of iodine and pol-

yvinylpyrrolidone (PVP) with broad microbicidal activity
is called povidone iodine. Polyvinylpyrrolidone iodine
(PVPI) complex in a solution gradually releases free iodine,
killing eukaryotic or prokaryotic cells through the iodin-

ation of lipids and the oxidation of cytoplasmic and
membrane compounds. Various microbicidal activities
against bacteria, fungi, protozoa, and viruses are indicated

by this agent.22

Conclusion

Thrombocytosis and positive markers in JAK2 (V617F)
mutation are suspected markers for the definition of OSCC

and can be used for diagnosis. The role of the dentist here is
the early detection of lesions, the maintenance of oral hy-
giene, and the prevention of secondary infections.
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