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Abstract
Merkel cell carcinoma (MCC) is an aggressive neuroendocrine neoplasm with a high risk of lymph metastases to regional
lymph nodes. Differential diagnosis (DD) imposes immunohistochemical (IHC) analysis to prove the neuroendocrine and epithelial
immunotype of the MCC. In a known primary tumor, the primary treatment method is a wide radical excision with a clean resection
lines up to 3-5 cm. Selective lymph node dissection is used to confirm the disease stage and proof of regional lymph metastases.
The adjuvant post-operative local and regional radiotherapy (RT) in the primary tumor bed and metastatic lymph nodes improves
disease-free survival. Against a clinical case with recurrent metastatic lymph nodes from an unknown primary MCC, pathohistological
DD difficulties requiring IHC analysis, characteristic aggressive lymph metastasis and the imposed complex treatment, including
surgery, chemotherapy and adjuvant RT, are discussed. In order to diagnose the primary tumor, the state of the regional lymph
nodes and the presence of distant metastases, the image diagnostic consisting of CT with intravenous contrast and PET/CT, is used.
Keywords: Merkel Cell Carcinoma; Regional Lymph Node Metastases; Immunohistochemical analysis; Neuroendocrine Carcinoma;
PET/CT; Adjuvant Radiotherapy

Introduction
Merkel cell carcinoma (MCC) is an unusual skin malignancy,
also known as neuroendocrine or primary small cell skin
carcinoma [1]. MCC is a rare aggressive neuroendocrine tumor that
develops mainly in the area of head and neck or the extremities
of adult patients over 75 years of age [2-11]. The incidence of
the disease is 0.1-0.4 per 100,000 population [7]. Rare cases of
Merkel cell carcinoma have been encountered in lymph nodes with
unknown extranodal primary, which exhibit similar morphologic
and immunophenotypic features to those in primary cutaneous

MCC [12]. Clinical and pathohistological diagnosis is extremely
difficult and requires immunohistochemical (IHC) analysis proving
the squamous and neuroendocrine tumor characteristic [13-19].
The high risk of regional lymph nodes and distant metastases
predetermines complex treatment, including wide radical
excision, followed by adjuvant local and regional radiotherapy
(RT) [8,11,20,21]. In patients after surgery and adjuvant RT, a
significantly higher average disease-free survival compared to
these after self-contained surgery was accounted [20,22].
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Clinical case
We present a woman at the age of 63 with a painless swelling in
the right submandibular area with a discharge since three months.
Of the examination, indirect laryngoscopy, mesopharygoscopy and
nasopharyngoscopy does not establish a pathological finding. In
the palpation of the neck in the right submandibular region there
is an increased lymph node with a diameter of more than 3 cm. The
CT with contrast diagnosed two suspected for metastatic lymph
nodes in the right cervical area (Figure 1). After surgical excision

of cervical lymph nodes, the biopsy proves metastasis from small
cell anaplastic /neuroendocrine carcinoma. Immunohistochemical
study reports: tumor cells express synaptophysine and CD56,
focally positive to EМА and pancitokeratin, but negative to TTF1,
S100 protein, CК 20 and CD45 (Figure 2 & Figure 3). The patient
is judged to conduct 3 courses of chemotherapy (Ch), and then
restaging. In April 2021, from a PET/CT data for a metabolic active
lesion located right retromandibular, most likely a metastatic
lymph node. Metabolic active hyleric and mediastinal lymph nodes
are reported. [Figure 4].

Figure 1: CT with contrast visualized two lymph nodes in the right submandibular area, which are suspected for metastatic /marked with white
arrows.

Figure 2: Photomicrography of immunohistochemistry with positive expression in tumor cells for: A / synaptophysine; Focal expression in tumor
cells for: B / pancitokeratin CК AE1 / AE3; C / ЕМА/ x 20
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Figure 3: Photomicrography of immunohistochemistry with negative expression in tumor cells for: A / TTF1; B / S100 protein; C / CD45 / x 20

Figure 4: PET/CT (April 2021) data for a metabolic active lesion located in the right retromandibular area, most likely a metastatic lymph node.
Metabolic active hyleric and mediastinal lymph nodes.

The patient continued with another 3 courses of Ch. In
August 2021, the control PET/CT reported a partial metabolic
and morphological response from the tracked lymph node in an
IB right-cervical level. Presence of metabolic active hyleric and
mediastinal lymph nodes, with slightly increased activity in part of
the mediastinal nodules, against the backdrop of missing substantial
morphological dynamics (Figure 5). The control restaging CT in
November takes into account the increase in the right metastatic

submandibular lymph node (Figure 6). A second reexcision of the
metastatic lymph node was carried out with dissection of deep right
cervical lymph nodes. The patient was targeted for post-operative
radiotherapy (RT), which was performed with VMAT technique in
the field of right-handed cervical lymph nodes from IA to IV level
with daily dose (DD) 3 Gy up to total dose (TD) 42 Gy / biologically
equivalent dose (BED) 50.4 Gy (Figure 7). After completing the RT,
the patient is targeted for immunotherapy.
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Figure 5: Control PET/CT (August 2021) - a partial metabolic and morphological response from the tracked lymph node in an IB right-cervical
level. Percession of metabolic active hyleric and mediastinal lymph nodes, with slightly increased activity in part of the mediastinal nodules,
against the backdrop of missing substantial morphological dynamics.

Figure 6: CT ( November 2021) - Data for increased retromandibular lymph node in the right cervical area

Figure 7: Adjuvant radiotherapy with VMAT technique in the field of right-handed cervical lymph nodes from IA to IV level with daily dose (DD)
3 Gy up to total dose (TD) 42 Gy / biologically equivalent dose (BED) 50.4 Gy.
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Discussion
Merkel cell carcinoma (MCC) is believed to arise from Merkel
cells that are located at the dermo-epidermal junction. Majority of
MCCs are intradermal, only 10% arise in the epidermis [23]. MCC is
a rare primary cutaneous neuroendocrine tumor originating from
the basal layer of the skin which is associated with the terminal
axons [24-26]. Microscopically, MCC appears as “small blue cell
tumors”, differential diagnosis includes small cell lung carcinoma,
small B-cell lymphoma, Ewing sarcoma, metastatic neuroendocrine
carcinoma and small cell melanoma [24,27].

Extracutaneous origin of Merkel cell carcinoma- In the
presence of a nodal Merkel cell tumor, an exhaustive clinicoradiologic search for a primary tumor must be carried out. After
the exclusion of any reasonable starting point of the neoplasm, a
provisional diagnosis of “primary” nodal Merkel cell carcinoma may
be acceptable; since a primary extracutaneous tumor is expected
to follow a less aggressive course than a metastatic one, follow-up
data may provide indications as to the truly extracutaneous origin
of MCC [28]. In the clinical case presented, the disease begins with
increased retromandibular lymph nodes on the right (Figure 1), no
primary cutaneous tumor or pathological lesion from the indirect
laryngoscopy, mesopharingoscopy and nasopharyngoscopy.
Pathohistology and immunohistochemical (IHC) analysis- MCC
is a predominantly dermal-based tumor arranged in solid sheets
and nests, composed of small, round to oval cells with vesicular
nuclei, multiple small nucleoli and scant amphophilic cytoplasm
[29]. The paranuclear globular coexpression of cytokeratin
and neurofilaments by an undifferentiated dermal tumor is of
significant help in diagnosing MCC and differentiating it from
small-cell carcinoma [30]. To establish an accurate diagnosis
of the nodal Merkel cell carcinoma can be challenging because
of significant morphologic mimics, including lymphoblastic
lymphoma and metastatic small cell carcinoma [12]. Distinction
between primary cutaneous Merkel cell carcinoma and
metastatic neuroendocrine carcinoma in the skin requires
immunohistochemical and clinical pathologic correlation [24].
First of all, a disturbed pathochistological diagnosis is reported,
assisted by IHC panel excluding lymph metastasis from another
neoplasm with a small cell pathohistological characteristic. The
immunohistochemical phenotype of the MCC is an epithelial tumor
with neuroendocrine characteristic [11]. Definitive diagnosis is
made by histological, especially immunohistochemical methods
(detection of intermediate filaments such as cytokeratins and
neuroendocrine markers) [31]. To demonstrate a neuroendocrine
cell characteristic, the tumor cells were examined with an IHC panel
comprising CD56, synaptophysin and chromogranin A [32,33]. It

should be emphasized that they are expressed at 30-50% of clinical
cases [34]. Positive keratin labeling (AE1/AE3, MAK-6) of filaments
arranged in paranuclear aggregates, with presence of cytoplasmic
synaptophysin helps to make the diagnosis [35]. MCC tumor
cells express cytokeratin (CK) [9,20-22,36,37], neurofilament,
synaptophysin, chromogranin and neuron specific enolase (NSE)
[9,38,39]. Due to neuroendocrine differentiation, the MCC expresses
NSE, which is a base neuroendocrine marker [15-17]. CD56 or neural
cell adhesion molecule (NCAM) is a neuroendocrine marker which
is characteristic of the pulmonary neuroendocrine cell system as
well as MCC [18,19]. The thyroid transcription factor 1 (TTF-1) is a
tissue specific transcription factor that is expressed in the epithelial
cells of the thyroid gland and lung, as well as in certain areas of the
brain [40]. TTF-1 is applied to a differential diagnosis between MCC
and other small cell neoplasms [41,42]. The MCC has a negative IHC
expression for TTF-1 [43]. The combined IHC panel with TTF-1 and
CK-20 proves Merkel cell immunotype [5]. Diagnostic difficulties
originate from the broad DD and the probability of duplication
of some positive markers such as Sinaptophysine at MCC and
small cell lung carcinoma. In the clinical case presented, Merkel
cell immunophenotype is proven by a combination of positive
neuroendocrine IHC marker synaptophysine, focal expression
of epithelial antigens EMA and CK AE1 / AE3 and negative TTF-1
expression. (Figure 2, Figure 3/A). Negative expression for S100
protein excludes diagnosis of malignant melanoma (Figure 3/B),
and the absence of CD45 expression rejects malignant lymphoma
(Figure 3/C).
Factors relevant to staging for Merkel cell carcinoma include
tumor size, depth of invasion, locoregional nodal involvement and
disseminated metastases [24]. Unfavorable prognostic pathological
factors with significant statistical dependence include tumor
size ≥ 5 mm (p = 0.047), subcutaneous fat invasion (p = 0.005),
diffuse tumor growth (p = 0.040) and abundant lymphocytic
infiltration (p = 0.017) [44]. Risk factors for MCC, such as old
age, immunosuppression, polyomavirus infection and exposure
to UV radiation have already been identified, but the underlying
mechanisms leading to carcinogenesis still need clarification [45].
Prognosis - Merkel cell carcinoma (MCC) is a rare but highly
aggressive neuroendocrine carcinoma of the skin, with frequent
recurrences, metastases, and a high mortality rate [46]. The
prognosis is rather poor. Stage of disease at presentation predicts
overall survival [47]. The typical clinical development of the
MCC is progression of the primary tumor accompanied by early
and frequent metastases in regional lymph nodes [5,6,21]. Local
recurrences are very common, occurring in up to 44% of patients.
The 5-year survival rate is between 30% and 64%. Mortality rate
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of MCC exceeds that of any other skin cancers [48]. In our clinical
case, after two months despite the surgical selective dissection,
PET/CT proves not only the metabolic active submanibular lymph
node which recurs, but also hyleric and mediastinal lymph nodes
(Figure 4).

Local recurrences and metastatic lymph nodes - High level of
local recurrences (25-77%) and metastatic lymph nodes (50%) is
a characteristic of MCC. The fatal outcome was observed in 30%
of patients, despite the combined healing approach, including wide
surgical excision of primary tumor with dissection of regional
lymph nodes, adjuvant postoperative radiotherapy (RT) and
chemotherapy (Ch) [9,49]. Like any other oncological detection,
Positron emission tomography-computerized tomography (PETCT) scan helps to locate distant metastases [1]. Sentinel lymph
biopsy of regional lymph nodes provides information on metastatic
lymph distribution. The data from the meta-analysis of 60 patients
with MCC account for 33% metastatic dissemination in sentinel
lymph nodes, even in diagnosis of the primary tumor [50]. These
data imposes lymph dissection of regional lymph nodes [11,51].
With the MCC in the head and neck area, the cervical lymph nodes
are mostly affected where early lymph metastases are detected,
which in our case are recurrent without the conduct of RT.
Complex treatment- A wide local excision with negative
margins over 2,5 cm. and sentinel node (SLN) biopsy, is the
recommended treatment of choice [52-54]. However, no consensus
has been reached with regard to the width of the negative resection
margins. There are authors who prove that the wider surgical
resection line does not significantly increase the survival. [55].
When comparing pathohistologically positive resection lines
with clean resection lines, the following therapeutic results are
reported: local recurrences 33.3% / 9.09% (p = 0.19), regional
recurrences 66.6% / 27.2% (p = 0.08) and distant metastases
66.6% /45.4% (p = 0.36) [56]. Performing a wide surgical resection
is hampered in the head and neck MCC and in the elderly patients
with adverse diseases incompatible with general anesthesia [57].
In tumor localization on the face, a sparing operation with a clean
resection line of at least 1.5 cm, and MCC on the limbs - 3 cm, is
recommended. Radiation therapy was highly effective when given
as consolidation after surgery or chemotherapy [58,59]. For
reduction of local recurrences, adjuvant RT is required [7,52]. In
order to avoid large volume of surgery, initial RT has recommended
after the primary tumor excision biopsy as well as prophylactic
regional lymph nodes RT [60]. There is a significant reduction in
the local (p <0.001) and regional recurrences (p <0.001) when
comparing patients after surgery and adjuvant RT with those after
a definitive RT. In both groups of patients reported similar results
in terms of distant metastases (p = 0.31) [61]. In the clinical case

presented, the adjuvant RT is only administered after metastatic
lymphatic progression (Figure 5 & Figure 6) and after lymph node
reoperation. The volume of post-operative RT should include
regional lymph nodes [8,10]. As with the clinical case presented,
the postoperative RT of regional lymph metastases is generally
passed (Figure 7). The adjuvant RT improves regional tumor
control and is a major factor for significantly improved disease-free
survival [20,21]. Patients after surgery and adjuvant RT reported
significantly higher disease-free survival compared to those after
surgery - 23 months against 6 months (p <0.01). The оveral and
disease-free survival of the third year reaches respectively 66%
and 25% [22]. Until 2017, patients with advanced disease were
typically treated with conventional chemotherapies, with a median
response duration of 3 months. When used in a first-line setting,
PD-1/PD-L1 inhibitors (avelumab, pembrolizumab, nivolumab)
are even more promising as objective responses are observed in
approximately 50-70% of patients within the first 4-8 weeks of
treatment [62]. First line therapy with the PD-L1 blocking antibody
avelumab is associated with a response rate of 62% [63]. Treatment
with checkpoint inhibitors (CPIs) has shown a major advancement
in the treatment of advanced MCC [46].

Conclusion

We present a rare clinical case with MCC of the lymph nodes
with an unknown primary tumor. The MCC is an aggressive
malignant tumor with a high risk of lymph metastases in regional
lymph nodes. Histological and immunohistochemical profile plays
a significant role in diagnosis. Like any other oncological detection,
Positron emission tomography-computerized tomography (PETCT) scan helps to locate regional and distant metastases. The main
primary tumor treatment is the wide radical excision with negative
margins 2 to 5 cm. Selective lymph dissection optimizes early
diagnosis of the disease by proof of early metastases in regional
lymph nodes. The adjuvant post-operative RT in the primary tumor
bed and regional lymph nodes improves disease-free survival.
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