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A B S T R A C T

Squamous cell carcinoma (SCC) of the tongue typically affects individuals over 50 year of age, is relatively rare
in patients who are less than 40, and occurs most often on the lateral borders. SCC of the dorsum of the tongue is
relatively rare and reported to comprise only 2.9%–7.2% of all cases, and SCC in the midline of the tongue
dorsum accounts for less than 1% of tongue carcinoma. We report an exceedingly rare case of SCC of the tongue
arising in the midline of the dorsum in a 33-year-old man and review the literature. The patient was referred by a
primary care physician and visited our hospital with a chief complaint of a mass in the midline of the tongue
dorsum. Intraoral examination revealed a mass with a diameter of 14×13mm anterior to the vallate papillae in
the midline of the dorsum of the tongue. The mass was ellipse, well-circumscribed and elastic hard with no
surrounding induration. There was no palpable enlarged lymph in the submandibular and cervical region. An
incision biopsy was performed under local anesthesia. The pathological diagnosis was well-differentiated SCC.
Based on a clinical diagnosis of tongue carcinoma T1N0M0, a partial glossectomy setting 10mm or more safety
margin around the tumor was performed under general anesthesia in June 2015. The postoperative course was
uneventful, therefore, the patient was discharged on the 10th postoperative day. During follow-up for 3 years,
there has been no dysfunction such as dysphagia and dysarthria, and no sign of recurrence or metastasis.

1. Introduction

Squamous cell carcinoma (SCC) of the tongue usually affects in-
dividuals over 50 year of age. It is relatively rare in patients who are
less than 40 years old [1,2]. The incidence of young adults with SCC of
the tongue is reported as 5.2% to 14.1% [1]. SCC of the tongue of the
lateral borders is the most common, followed by the base of the tongue,
the ventral surface, the apex, and the dorsum. Risk factors for SCC of
the tongue include mechanical stimulation such as rubbing a sharp edge
of dental caries and defective prostheses [3–5]. The lateral border of the
tongue is the most susceptible site to mechanical stimulation and
therefore SCC of the tongue in lateral borders occurs more than in other
sites [6,7]. In contrast, the dorsum of the tongue is anatomically more
difficult to receive the mechanical stimulation deriving from teeth and
prostheses. For this reason, SCC of the dorsum of the tongue is reported
to be only 2.9%–7.2% of all cases of SCC of the tongue [6,8–13]. As the
dorsum of the tongue has no single, clear definition in the medical
literature, for the purposes of this paper SCC of the dorsum of the
tongue includes SCC arising not only in the midline but also in the right

side, in the left side and in the whole of dorsum of tongue [12].
Therefore, SCC in the midline of the tongue dorsum is very rare and
accounts for less than 1% of tongue carcinoma [11,14]. There are some
case reports of SCC in the dorsum of the tongue, but there are only a few
case reports of SCC occurring on the midline of the dorsum of the
tongue in a young adult.

We report an exceedingly rare case of SCC initially arising in the
midline of the dorsum of the tongue in a 33-year-old man and review
the literature.

2. Case report

A 33-year-old man had been aware of the feeling of discomfort in
the tongue for 2 weeks. He visited a primary care physician and the
mass formation in the dorsum of the tongue was identified. The patient
was referred to our department in April 2015 for examination and
treatment of the mass. Intraoral examinations revealed that the mass
was found anterior to the vallate papillae in the midline of the dorsum
of the tongue and had a diameter of 14×13mm (Fig. 1). The mass was
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ellipse, well-circumscribed, elastic hard with no surrounding indura-
tion. No spontaneous pain, tenderness, or dysfunction of motility and
sensory in the tongue were observed. The other oral soft tissues were
normal. There were no palpable enlarged cervical lymph nodes. There
had been no other issues related to the tongue reported by the patient
until this time. The patient had no significant medical history, was a
non-smoker, and identified as an occasional drinker. There was no
history of cancer in the family. A blood test was within normal range
with no inflammation findings and a bacteriological examination on the
surface of the tongue dorsum revealed resident bacteria in the oral
cavity. To ascertain whether the mass reacted to anti-inflammatory
therapy, the patient was given cefcapene-pivoxil (CFPN-PI) 300mg per
day for 5 days and oral cavity ointment containing an anti-in-
flammatory steroid agent, and gargles for 2 weeks. The examination
after 2 weeks revealed that CFPN-PI was not effective and the size of the
mass had not changed. Therefore, the mass was suspected to be a
tongue tumor, and incision biopsy was performed under local an-
esthesia. Pathological examination of a biopsy showed infiltration of
differentiated squamous cell carcinoma with stromal invasion (Fig. 2).
Computed tomography (CT), positron emission tomography-computed
tomography (PET-CT), and magnetic resonance imaging (MRI) ex-
aminations were performed. A fat suppression T1-weighted MRI re-
vealed the tumor with a thickness of 3mm in the midline of the tongue
dorsum (Fig. 3). CT and PET-CT showed no lymph node metastasis in
the submandibular and cervical regions. The clinical and laboratory
findings led to a diagnosis of SCC in the midline of the dorsum of the
tongue, T1N0M0. A partial glossectomy setting 10mm or more safety
margin around the tumor was performed under general anesthesia in

Fig. 1. Intraoral photograph on first visit.
Mass formation at the dorsum of the tongue.

Fig. 2. Pathological examination of the biopsy.
Infiltration of differentiated squamous cell carcinoma with stromal invasion
(hematoxylin-eosin stain, original magnification ×100).

Fig. 3. A fat suppression T1-weighted MRI test before treatment: (A) coronal
section, (B) sagittal section.
The arrow indicates the enhanced tumor with a thickness of 3mm in the
midline of the tongue dorsum.

Fig. 4. Intraoperative photograph: (A) surgical field after resection, (B) surgical
specimen measuring 48×37mm in size.
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June 2015 (Fig. 4). Muscular layer suture and mucosal suture were
performed on the surgical excision for primary suture. Pathological
examination using the surgical specimen showed that SCC invaded a
connective tissue under the epithelium (Fig. 5). A p16 im-
munohistochemical analysis shows weak expression in the resection
specimen (Fig. 6). The postoperative course was uneventful, therefore,
the patient was discharged on the 10th postoperative day. During the
follow-up for 3 years after operation, there has been no dysfunction
such as dysphagia and dysarthria, and no sign of recurrence or metas-
tasis.

3. Discussion

Our search of the literature revealed that there are only 4 case re-
ports, including ours, of SCC initially arising in the midline of the
dorsum of the tongue in a young adult shown in Table 1 [11,15,16]. Of
the 4 young adult patients we identified with SCC in the midline of the
dorsum of the tongue, there were 1 man and 3 women, with a male-to-
female (M/F) ratio of 1:3. The M/F ratio for all cases of SCC of the
tongue is 1.5–2.4:1, and SCC of the tongue in young adults under the
age of 40 is 1.1–1.6:1 [1,9,17]. The proportion of women with SCC of
the tongue increases in younger patients [2,17,18]. Although the reason
oral SCC in young patients is preferably found in females remains un-
clear, it is reported that other risk factors beyond tobacco and alcohol

consumption may be involved in carcinogenesis because young adult
woman have lower rates of smoking and alcohol consumption than men
in the same age group, and when compared to the male population
overall [1,17]. It is reported that another risk factors is human pa-
pilloma virus (HPV) infection which is involved in the increasing in-
cidence of oral SCC [17]. However, oral HPV rates are higher in men
than in women, and HPV may be absent in young women with SCC of
the tongue [17]. More than 100 types of HPV have been identified, and
only type 16 is most often associated with SCC of the tongue. So, it is
possible that other HPV types may be associated with SCC of the tongue
[17,19]. There are several ways of analyzing for specific HPV infection
types, including PCR and in situ hybridization. The most common HPV
is the high-risk-type HPV16. It has also been proposed that expression
of p16 correlates with HPV infection [20]. There are several possible
reasons for weak p16 expression. It is reported that 67∼85% of SCC of
the tongue were negative for the presence of p16 independent of the
site of lesion [21,22]. Another reason may be that HPV is either not
present or present at extremely low levels, as is the case for the majority
of p16-positive SCC of the tongue, including those arising in young
patients [21].

SCC of the tongue in young women may be an emerging and distinct
clinical entity, although future research is necessary to clarify the
reason [17]. Due to the small sample size, it remains unclear why there
were more women than men in the 4 patients shown in Table 1. Staging
of these 4 patients based on TNM classification revealed that 1 patients
(25%) had stage 1, and 3 patients (75%) had stage 2, and all of the
stages of the 4 patients were early stage cancer. There is a relationship
between early stage tongue cancer and the patient`s age, with the in-
cidence of early stage cancer in all cases of SCC of the tongue and SCC
of the tongue in young adults under the age of 40 being 54%–60% and
64%–66%, respectively [2,5]. There is a similar trend in SCC of the
dorsum of the tongue in young adults [1,17,23]. The relation between
early cancer detection in SCC of the dorsum of the tongue relative to all
cases of SCC of the tongue is considered to be because the dorsum of the
tongue is easily visualized by opening the mouth and it is possible to
feel mass formation on the palate. Ease of detection may be the reason
that lesions are identified at an early stage. These reasons may explain
why all patients in Table 1 have early stage cancer. It is reported that
there is often a benign lesion such as median rhomboid glossitis, bald
tongue, oral candidasis, or lichen planus, detectable before the squa-
mous cell carcinogenesis site in the tongue dorsum [4,14,24–28]. Some
cases are reported of SCC of the dorsum of the tongue progressing to
advanced stage cancer because the SCC is treated as a follow-up to a
previous lesion and subsequently develops into cancer [3,12,24,29]. On
average, the observation period from an initial precancerous lesion
such as median rhomboid glossitis and oral candidiasis to a cancer di-
agnosis is 1 year and 10 months, and 2 years for a stage 2 cancer di-
agnosis. In contrast, the observation period in the case of no pre-
cancerous lesion is 2 weeks with stage 1. The observation period from
initial symptom to diagnosis of cancer has a tendency to be longer in
cases where a precancerous lesion is present, than in the absence of a
precancerous lesion. Even with SCC of the tongue, the presence of a
precancerous lesion is very important for improving the prognosis and
increasing the survival rate to detect and treat cancer early.

The clinical diagnosis of SCC of the dorsum of the tongue is difficult
both because of its rarity and because it may be mimicked by a wide
variety of benign and premalignant lesions. It is important to obtain a
definitive diagnosis by performing a biopsy promptly when there is a
possibility of cancer [12,13,26]. The treatment of the 4 patients in
Table 1 varied, with 2 patients, including our patient, receiving only
surgery, 1 patient receiving surgery followed by radiation treatment,
and only radiotherapy being performed in the remaining patient. In
cases of advanced SCC of the tongue dorsum, the resection range is
wider than the lateral border because a complicated resection of the
healthy tissue in the tongue tip direction from the characteristics of the
site is required. So a functional disorder in the tongue such as dysarthria

Fig. 5. Pathological examination of resection specimen.
Squamous cell carcinoma infiltrating connective tissues beneath the specialized
mucosa.

Fig. 6. Immunohistochemical staining of p16 of resection specimen.
Immunohistochemical staining of p16 shows weak expression in resection
specimen.
(original magnification ×100).
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and dysphagia may occur [25,30–32].
In our case, a biopsy was performed 2weeks after our first encounter

with the patient. Since definitive diagnosis as SCC of stage 1 was ob-
tained, a partial glossectomy setting 10mm or more safety margin
around the tumor was performed. The postoperative course was un-
eventful and no functional disorder has been recognized.

In conclusion, SCC of the dorsum of the tongue occurs very rarely in
young adults. SCC of the dorsum of the tongue can develop from a wide
variety of benign lesion such as median rhomboid glossitis and oral
candidiasis, and progress to advanced cancer because it is followed as a
previous lesion even after cancer occurs. There is a possibility that
various dysfunctions in the tongue may appear after treatment for ad-
vanced cancer in the dorsum of the tongue. Early detection and treat-
ment for SCC of the dorsum of the tongue in young adults are necessary
to avoid many tongue dysfunctions after treatment because long-term
survival is expected after treatment in young adults.

Therefore, in cases where SCC may be suspected, surgeons should
perform a biopsy promptly to avoid delayed diagnosis, and start
treatment early.
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Table 1
4 cases of SCC in the dorsum of the tongue in young adult.

Authors (Ref.) Year Patient's Age(Sex) Initial
symptom

Precancerous
lesion

Risk factor Observation
period

Stage Treatment

Gorsky [16] 1993 35 (F) Reddish Median Rhomboid
Glossitis

Smoking 1 year and
10 months

T2N0M0 Radiation

Lustig [15] 1995 32 (F) Mass Oral candidiasis Unknown 2 years T2N0M0 Surgery
Goldenberg [11] 2000 36 (F) Burning None None Unknown T2N0M0 Surgery,

Radiation
Present study 2018 33 (M) Mass None None 2 weeks T1N0M0 Surgery
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