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Abstract

Background: Despite aggressive regimens, the clinical outcome of head and neck squamous cell carcinoma
remains poor. The detection of circulating tumor cells could potentially improve the management of patients with
disseminated cancer, including diagnosis, treatment strategies, and surveillance. Currently, CellSearch® is the most
widely used and the only Food and Drug Administration-cleared system for circulating tumor cells detection in
patients with metastatic breast, colorectal, or prostate cancer. In most cases of head and neck squamous cell
carcinoma, only low counts of circulating tumor cells have been reported.

Case presentation: A 56-year-old white male with no particular medical history, was diagnosed with a squamous
cell carcinoma of oral cavity. According to the imaging results (computed tomography and 18F-fluorodeoxyglucose
positron emission tomography / computed tomography) and panendoscopy, the TNM staging was classified as
T4N2M0. A non-interruptive pelvimandibulectomy was conducted according to the multidisciplinary meeting
advices and the postoperative observations were normal. The patient complained of a painful cervical edema and a
trismus 6 weeks after the surgery. A relapse was found by computed tomography and the patient died two weeks
later. The search for circulating tumor cells in peripheral venous blood by using the CellSearch® system revealed a
very high count compared with published reports at three time points (pre-operative: 400; intra-operative: 150 and
post-operative day 7: 1400 circulating tumor cells). Of note, all detected circulating tumor cells were epidermal
growth factor receptor negative.

Conclusion: We report here for the first time a rare case of oral squamous cell carcinoma with extremely high
circulating tumor cells counts using the CellSearch® system. The absolute number of circulating tumor cells might
predict a particular phase of cancer development as well as a poor survival, potentially contributing to a
personalized healthcare.
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Background
Head and neck cancer, the sixth leading cancer by inci-
dence worldwide [1], develops from the mucosal linings
of the upper aerodigestive tract. Approximately 95 % of
head and neck cancers have a squamous cell histological
aspect [2], also known as HNSCC (head and neck
squamous cell carcinoma). Despite aggressive treatment
regimens, many HNSCC patients (20–30 %) develop
locoregional recurrence (local recurrence / cervical lymph
node metastasis) or distant metastases. In addition, even
in cases where the resection margins were negative in
histopathological examination, there is still a risk of local
recurrence in 20 % of cases [3, 4]. Consequently, the five-
year survival rate for all stages combined is 40–50 %. Of
note, human papillomavirus (HPV)-positive HNSCC
patients have a significantly better prognosis than HPV-
negative patients, for instance lower disease specific mor-
tality and recurrence rate [5].
Circulating tumor cells (CTC), which eventually detach

from the primary tumor and disseminate in the blood and
other body fluids, have been considered as a “liquid biopsy”
in the clinical assessment of cancer patients [6, 7]. The
diagnostic and prognostic values of CTC detection have
been established in some cancers, like breast, colorectal
and prostate cancers [8–10], but not yet in HNSCC. Recent
studies in HNSCC with small patient cohorts have shown
the potential clinical utility of CTC [11]. However, further
evidence is needed for evaluating comprehensively its appli-
cation, such as unusual cases. Here, we report extremely

high enumerations of CTC detected in a patient with an
oral squamous carcinoma, which might also explain his
quick relapse and short survival.

Case presentation
A 56-year-old white male, former pipefitter, 68 kg
/169 cm, with no particular personal or familiar
medical-surgical history, presented with a lesion of oral
cavity of recent apparition. The cancer risk factors in-
cluded unweaned smoking, valued at about 40 pack-
years, and alcohol consumption (weaned for 3 years).
Physical examination revealed an ulcerative lesion on
the right anterolateral floor of oral cavity, which was
adherent to the gingival fibro mucosa. Several leuko-
plakias were also observed on the gingival mucosa.
The rest of the otorhinolaryngology examination was
unremarkable.
A biopsy confirmed the lesion as an invasive well- /

moderately-differentiated squamous cell carcinoma. A
contrasted computer tomography (CT) scan showed a
tumoral process involving the muscles of the anterolat-
eral floor of oral cavity, which extended about 3 cm in
the long axis and remained lateralized to the right
(Fig. 1). The lesion was in contact with the mandible
and furthermore developed a suspicious bone notch. No
cervical lymph nodes of significant size and no other
suspicious lesions on the cervical-thoracic level were
present in this CT scan. A 18F-fluorodeoxyglucose
positron emission tomography / computed tomography

Fig. 1 Preoperative CT images. 1a axial plane; 1b coronal plane
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(18F-FDG PET/CT) scan found a lesion of intense hyper-
metabolism next to the right genio-glosse triangular
muscles and lips, which seemed to repel the omohyoid
muscle without infiltrating it (Fig. 2). A lytic aspect of
the cortical bones of the mandible body suggested a
bone extension. 18F-FDG uptakes were perceptible in
lymph nodes of right groups Ib and II. The patient
received a panendoscopy under general anesthesia. The
upper gastrointestinal endoscopy and the bronchoscopy
did not find any abnormalities.
The TNM staging was classified as T4N2M0 (accord-

ing to American Joint Committee on Cancer 2009) [12]
and noninterruptive pelvimandibulectomy was validated
as the primary treatment by a multidisciplinary meeting.
The surgery was performed in a satisfactory manner
2 months after the first consultation. The post-operative
care was performed by standard procedures without
abnormalities. The pathological analysis of excised speci-
mens confirmed the squamous cell carcinoma histology
as well as the lymph node metastases (Fig. 3), suggesting
the definitive TNM stage as pT4aN2cM0. In addition,
the margins were negative but multiple tumor nodules
were found in the muscle. Immunohistochemical analysis
for HPV showed the staining of p40 but no expres-
sion of p16.
At the end of 6 weeks postoperative follow-up, the

patient complained of a painful cervical edema as well as
a trismus. A CT scan was ordered, which found regional

multiple recurrences (Fig. 4). A multidisciplinary meeting
updated the treatment strategy including a surgical retake,
followed by radiochemotherapy. However, the patient died
2 weeks later due to cancer related complications.

Detection of CTC
The patient was recruited into a clinical research program
(VADS - EudraCT N°: 2010-A00586-33, approved by the
regional ethic committee “Comité de Protection des Per-
sonnes Est III”), which aimed to evaluate the prognostic
value of CTC in HNSCC. Venous blood samples were col-
lected at three time points (preoperative day-1, intraopera-
tive, and postoperative day 7) for the detection of CTC.
The manipulations were performed by using the Cell-
Search® system (Veridex LLC, Raritan, NJ) according to a
standard protocol [13]. The commercially available Cell-
Search® Tumor Phenotyping Reagent Epidermal Growth
Factor Receptor (EGFR) kit (Veridex LLC, Raritan, NJ,
USA) was used on the fourth channel of fluorescence of
the CellSearch® system following the manufacturer’s in-
structions. The pre-, intra-, and post-operative enumera-
tions of CTC are shown in Fig. 5. A high count of CTC
was already detected at baseline (400 CTC), decreasing by
67.5 % at the intra-operative time point (150 CTC), after
which it increased significantly (1400 CTC). In particular,
all CTC were EGFR negative. Typical images of CTC are
shown in Fig. 6.

Fig. 2 Preoperative 18F-FDG PET/CT. 2a axial plane; 2b coronal plane
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Fig. 3 Fixed HE-stained pathology of excised tissue (original magnification 20×). The tissue corresponds to an infiltrative poorly-differentiated
squamous cell carcinoma. Arrow indicates an embolus in the vessel

Fig. 4 Postoperative CT images. 2a axial plane; 2b coronal plane
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Discussion
To our knowledge, this is the first report of extremely
high numbers of CTC in a case of squamous cell carcin-
oma of oral cavity. At present, the CellSearch® System is
the most commonly used and the only Food and Drug
Administration (FDA)-cleared CTC detection technique,
working on an EpCAM (Epithelial cell adhesion mol-
ecule) based-capture enrichment. Current published data
on CTC count using the CellSearch® System in HNSCC
patients reported a range of 0–5 CTC in 7.5 ml blood,
associated with the clinical features or survival [14–18].
In the case reported here, the initial CTC count was
already dozens of times higher than the known
published maximum. The CTC count achieved even sev-
eral hundred numbers at post-operative day 7. Moreover,
as a label-dependent approach, the Cellsearch® might
have underestimated actual CTC load in circulation
owing to the possible existence of EpCAM negative
tumor cells.
Based on the fact that the absolute number of EpCAM

positive circulating epithelial cells was upregulated and
were negative for EGFR expression, one can hypothesize
that the CTC were probably in a particular phase associ-
ated with mesenchymal–epithelial transition (MET).
Since the samples were detected individually according
to the standard semi-automated procedure, we can
exclude the possibility of technical confounders, such as
contaminations. Besides, studies using the same method
in other malignancies, like breast [19], prostate [20],
colorectal [21], and gastrointestinal cancer [22] have
rarely found such high CTC counts. EGFR is overex-
pressed in over 90 % of HNSCC [23] but with a huge
discordance between the primary tumor and CTC.
Grisanti et al. [17] found that EGFR was expressed in

45 % of CTC from patients with recurrent or metastatic
HNSCC. In this work, no CTC was found to be EGFR
positive regardless of time point. Generally, MET is
thought as the reverse biological process of epithelial-
mesenchymal transition (EMT), but relatively poor
evidence has been found about its role in cancer when
compared to the extensive studies of the latter. Given
that MET induce upregulation of epithelial markers (E.g.
EpCAM) and that MET facilitates allowing cancerous
cells to regain epithelial properties, the absence of
EpCAM+ EGFR + CTC vis-a-vis the enormous amount
of EpCAM+ EGFR-CTC might suggest the development
of MET. Genetic studies revealed that mutations of the
EGFR gene family correlate with mRNA abundance and
protein level in patients with HNSCC [24, 25]. Thus, in
the case reported here, the lack of EGFR expression on
CTC could be also related to a rare mutated tumor type.
In addition, the higher count of CTC at the post-
operative day 7 could be due to the re-entry of disse-
minative tumor cells in mesenchymal tissues into the
circulation [26].
The very short survival of this patient (disease-free sur-

vival, DFS and overall survival, OS) might be associated
with the high absolute number of CTC. Even if the patient
was diagnosed at stage IVA, the DFS of 1 month and the
OS of 2 months still indicate a rapid progression. The rou-
tine evaluation, TNM staging, seemingly could not pro-
vide a plausible prediction of this clinical outcome. Of
note, the presence of CTC has been reported to be an in-
dependent prognostic factor for predicting survival of
HNSCC patients with higher sensitivity at various disease
stages than routine staging procedures [17, 27, 28]. High
post-operative levels of CTC have also been reported to
accurately predict tumor recurrence [29]

Fig. 5 CTC enumeration per time point
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Conclusion
In conclusion, this is the first report of a rare case of
extremely high CTC counts potentially associated with
the short survival in the oral squamous cell carcinoma
setting. The CTC detection constantly monitors the
tumor biology changes as a “liquid biopsy”. We believe
that such findings are of great significance in terms of
personalized healthcare, although might not be frequent.
Our data also might suggest a conceivable observation of
MET, which requires confirmation by additional specific
studies.
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Fig. 6 Representative CTC images from the CellSearch® system. Representative pre-operative CTC images of 7.5 ml blood from
the patient with an oral squamous cell carcinoma. DAPI, 4′, 6-diamidino-2-phenylindole; CK-PE, cytokeratin-phycoerythrin;
APC, allophycocyanin
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