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Imaging of Merkel cell carcinoma of the eyelid: A case report
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Abstract. Merkel cell carcinoma (MCC) is a rare primary
neuroendocrine carcinoma commonly found in older adults in
areas of the skin that are susceptible to ultraviolet ray damage.
The current study reports the case of a 79-year-old woman
who presented to the Affiliated Hospital of Zunyi Medical
University (Zunyi, China) with a painless lump in the lower
eyelid of the left eye accompanied by photophobic tears for
4 months. Head computed tomography (CT) and magnetic
resonance imaging (MRI) showed a space-occupying
lesion ~2.8x2.4 cm in size outside the left orbital muscle
cone, which was poorly demarcated from the surrounding
normal tissues. Markedly intense and tortuous walking
vascular shadows were observed within the tumor tissues.
Fluorine-18-fluorodeoxyglucose positron emission tomog-
raphy (®F-FDG PET)/CT revealed increased "*F-FDG uptake
in the corresponding lesions. Based on these imaging features,
a malignant tumor was suspected. The patient subsequently
underwent surgery. Postoperative pathology and immuno-
histochemistry revealed MCC. The clinical presentation of
MCC is usually a painless soft-tissue nodule or mass that
grows rapidly over a short period and is flesh-colored, bluish
red or purple. A slightly hyperdense mass on CT, with equal
T1-weighted and slightly longer T2-weighted MRI signals, and
mild enhancement on contrast-enhanced scans, accompanied
by significantly enhanced distorted vascular shadows and
increased 'F-FDG uptake on PET/CT, are valuable in the
diagnosis of eyelid MCC.

Introduction

Merkel cell carcinoma (MCC) is a rare primary neuroen-
docrine carcinoma of the skin, which was first reported in
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1972 and named ‘cutaneous trabecular carcinoma’ based on
its histopathological features (1). The incidence of MCC has
increased over the past few decades, with studies revealing
that the annual incidence of MCC rose from 0.5 per 1,000
individuals in 2000 to 0.7 per 1,000 individuals in 2013 (2-4).
MCC is usually observed in light-skinned older adults, most
often in sun-damaged areas of the skin. The carcinoma
presents as a fast-growing, soft to elastic, non-indurated
intradermal nodule that is flesh-colored, bluish red or purple
and shiny, with a high degree of malignancy. Since 2009, the
National Comprehensive Cancer Network (NCCN) in the
United States has been releasing guidelines for the treatment
of patients with MCC. According to the latest NCCN guide-
lines, surgical resection and adjuvant radiotherapy are still
the preferred strategies for treating local diseases. However,
80-90% of patients with MCC experience recurrence within
2 years after treatment, with a mortality rate of >80% (5). It is
not entirely unusual to diagnose a lymph node with metastasis
of MCC, but it is difficult to determine the primary location
of the tumor (6). Moreover, MCC is considered to undergo
spontaneous total or partial regression of the primary tumor,
and fluorine-18-fluorodeoxyglucose positron emission tomog-
raphy/computed tomography ("*F-FDG PET/CT) can be used
to localize tumors with partial regression. The current case
study presents the diagnosis and treatment of a patient with
MCC of the eyelid, focusing on its imaging manifestations and
reviewing the relevant literature to increase awareness of this
rare disease.

Case report

A 79-year-old female patient visited the Affiliated Hospital
of Zunyi Medical University (Zunyi, China) in September
2021 due to painless swelling of the lower eyelid of the left
eye for 4 months, with photophobic tears. The patient had no
personal or family history of tumors. A physical examination
showed that the patient's left eyelid was red and swollen, and
an irregular mass was visible on the lower eyelid that was
~2.0x1.8 cm, felt hard, and had poor mobility and an unclear
boundary with the surrounding tissues. The patient also
experienced tenderness in the left eyeball but had no other
positive signs in the rest of the body. Routine blood counts and
serum tumor marker levels were within the normal reference
values. CT and magnetic resonance imaging (MRI) of the
head revealed a space-occupying lesion outside the left orbital
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muscle cone that was poorly demarcated from the surrounding
normal tissue (Fig. 1). To further evaluate the presence of
distant metastases, the patient underwent *F-FDG PET/CT,
which showed significantly increased '®F-FDG uptake at the
corresponding lesion and additional bilateral lesions in the
neck with increased *F-FDG uptake (Fig. 2). Based on these
findings, a malignant tumor of the left eyelid with bilateral
cervical lymph node metastases was suspected.

After talking to the patient and obtaining the consent of the
family, the patient underwent left eyelid mass resection, left
eyeball enucleation and bilateral neck lymph node dissection.
The excised lesion tissues were sent for postoperative patho-
logical examination. For hematoxylin-eosin staining (Fuzhou
Maixin Biotech Co., Ltd.), the specimen was fixed with 10%
neutral formalin, dehydrated at room temperature for ~24 h
and paraffin embedded. Next, 3- to 4-um thick sections were
stained with hematoxylin and eosin (25°C, 5-10 min), and
viewed at x400 magnification under an optical microscope.
Microscopically, there was extensive occurrence of mitoses in
the tumor tissues, and a diffuse distribution of uniformly sized
round or ovoid tumor cells, with sparse cytoplasm and large,
deeply stained nuclei (Fig. 3). Further immunohistochemistry
(all specimens were fixed with 10% neutral formalin, dehy-
drated at room temperature for ~24 h and paraffin embedded.
The 3- to 4-um thick sections were stained for creatine kinase,
CD56, cytokeratin (CK), CK20, synaptophysin, S-100 and
Ki-67, with antibodies purchased from Fuzhou Maixin Biotech
Co., Ltd., and viewed at x400 magnification under an optical
microscope. The results showed that the tumor cells positively
expressed CD56, CK, CK20 and synaptophysin, but did not
express S-100. The Ki-67 index was ~40%, and the diagnosis
of MCC was made. The pathological examination revealed
bilateral inflammatory lesions in the lymph nodes of the neck;
however, no tumor cells were observed. The patient did not
undergo radiotherapy or chemotherapy after surgery and was
discharged from the hospital after 1 week of anti-inflam-
matory therapy (1-2 g cefixime, twice a day). At 7 months
post-discharge, the patient returned to the hospital as they felt
a mass in the surgical area of the left eye. A larger mass with
abnormal signals in the surgical area of the left eye, suggesting
tumor recurrence, was revealed by MRI (Fig. 4). However, the
patient refused treatment and was lost to follow-up. As recur-
rence was exhibited 7 months after the operation, the patient
prognosis was likely to be poor.

Discussion

The etiology of MCC may be related to Merkel cell poly-
omavirus infection, immunosuppression or ultraviolet
radiation (7). The origin of cancer cells in MCC remains
controversial; tumor cells have the same morphological and
histological features as normal Merkel cells, with no evidence
of direct evolution of normal Merkel cells into tumor cells, and
no benign or abnormally developed precursor lesions (8). The
tissue origin, which is currently hypothesized to be dermal or
epidermal stem cells and precursor B cells, is controversial (9).
The overall incidence of MCC is low, although studies have
revealed a high incidence in patients with lymphoproliferative
malignancies, solid organ transplantation and HIV infection.
The onset of MCC occurs at an older age, with a median age of

>70 years (10,11). Most MCCs present as fast-growing, painless
nodules or lumps on the skin (10). The present study reports
the case of a 79-year-old patient with a mass located in the
lower eyelid of the left eye, an area susceptible to ultraviolet
damage from the sun, consistent with the prevalent elements of
MCC. The clinical presentation of a rapidly enlarging painless
soft-tissue mass over a short period in the lower eyelid is also
consistent with the clinical presentation of MCC reported in
the literature.

At present, there are few imaging studies on eyelid MCC,
which may be related to the shallow location of the tumor
and the ease of sample collection for direct pathological
biopsy. Although the imaging features of MCC are considered
non-specific, a review of previously published cases of eyelid
MCC identified some common imaging features that may
contribute to our understanding of this rare solid tumor. On
CT, the mass often appears to have a uniform density slightly
higher than that of the surrounding normal soft tissue, with
a few low-density cystic areas, high-density bleeding and
calcification foci within the tumor (12-14). The MRI features
of MCC in the eyelid have not been reported in the literature,
although some studies have revealed that MCC originating
from other locations presents with a slightly hypo- to isoin-
tense signal on T1-weighted imaging (TIWI) and an iso- to
hyperintense signal on T2WI or fat-suppression T2WI (15,16).
On contrast-enhanced TIWI, lesions usually show mild,
diffuse, uneven enhancement, and larger lesions may result
in unenhanced cystic necrosis within the tumor (15). The
present patient showed a uniform, slightly high density mass
on CT, without cystic necrosis, hemorrhage or calcification.
On MRI, TIWI showed an isointense signal, T2WI showed
a slightly hyperintense signal and contrast-enhanced TIWI
showed mild uneven enhancement with significantly enhanced
distorted vascular shadows, consistent with the findings of the
aforementioned literature. MCC is a highly aggressive tumor
with active glucose metabolism, showing strong uptake of
BE-FDG on PET. The mean maximum standardized uptake
value (SUV,,,) is 4.0-6.5 on 'F-FDG PET/CT for primary
MCC (17,18). The present patient showed stronger uptake of
BE-FDG on PET/CT, with an SUV,,, of 12.8.

Imaging techniques, including CT, MRI and PET/CT, are
essential in the management of MCC, including assessing
the extent of tumor invasion, guiding the surgical plan and
radiotherapy area, and tumor staging. Studies analyzing the
performance of MRI using histomorphometric and immuno-
histochemical results have found that MRI has a significant
advantage in the visualization of MCC foci and adjacent metas-
tases, which can help in the planning of targeted volumetric
radiation therapy and documentation of tumor characteristics
to assess the tumor response to therapy (1,19-21). MCC can
develop into osteogenic or osteolytic metastases. Bone marrow
involvement and extraosseous invasion is more likely to be
detected by MRI than by CT; however, CT has the advantage
of assessing changes in bone quality. New manifestations of
osteosclerosis on CT may originate from a response to therapy
or suggest lesion progression (19,22). In patients with bone
metastases treated with radiotherapy or systemic therapy, the
metabolic changes shown by ®FDG-PET are highly reliable,
and a reduction in metabolism shown by *FDG-PET suggests
better outcomes (19).
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Figure 1. (A) Head CT showed a slightly hyperdense mass measuring ~2.8x2.4 cm outside the left orbital muscle cone (white arrow), and the left eyeball
showed pressure changes. (B) The CT bone window showed no obvious signs of bone resorption or bone destruction in the adjacent bone. (C) T2WI sequences
of magnetic resonance imaging showed the lesion to be slightly hyperintense (white arrow). (D) TIWI sequences showed the lesion to be of equal signal with
soft tissue (white arrow). (E) Axial and (F) coronal contrast-enhanced TIWI sequences showed inhomogeneous enhancement of the lesion, with markedly
enhanced tortuous vascular shadows (black arrows) seen within the tumor tissue. CT, computed tomography; WI, weighted imaging.

/]

Figure 2. (A) The maximum intensity projection map showed a lesion with intense "*F-FDG uptake in the left ocular region (white arrow). Moreover, additional
F-FDG nodules with mild uptake were apparent bilaterally in the neck (black arrows), which were later pathologically confirmed to be inflammatory.
(B) Axial CT showed the shadowing of the left ocular region as a homogeneous slightly hyperdense mass (white arrow). (C) Axial PET and (D) PET/CT
fusion showed strong uptake of ®F-FDG in this lesion, with a maximum standardized uptake value of 12.8 (arrows). ®F-FDG, fluorine-18-fluorodeoxyglucose
positron emission tomography; CT, computed tomography; PET, positron emission tomography.

Based on the clinical presentation and imaging features
of eyelid MCC, the differential diagnoses include basal cell
carcinoma, squamous cell carcinoma, eyelid adenocarcinoma,
melanoma and chalazion. The lesion location of basal cell
carcinoma is relatively shallow, mostly located in the lower
eyelid near the inner canthus, and can form a nibbling ulcer
in the late stage of the lesion. Metastasis rarely occurs (23).
Squamous cell carcinoma is a superficial nodular mass that
often protrudes from the surface of the skin and typically
shows an isointense signal on TIWI and a slightly high signal
on T2WI, with uneven enhancement and hyperperfusion
on enhancement. The carcinoma may invade the adjacent
skin or superficial fascia with creeping growth and blurred
margins (24). Adenocarcinoma of the eyelid is rare and usually
occurs in elderly individuals with heterogeneous densities or
signals on CT or MRI. During growth, it is characterized on
images by an ‘arcuate sign’ in the posterior part of the lesion
owing to obstruction of the posterior ocular ring, and the

arcuate structure may be disrupted (25). Typical melanomas
tend to present as superficial skin-pigmented spots or nodules
with or without irregular borders and ulcers, and MRI shows a
specific T1 high signal and a T2 low signal (26). Chalazion is
a less likely differential diagnosis, as it is located at the margin
of the eyelid, has a smooth surface and occurs preferentially
in young people, while the elderly exhibit gland atrophy with
impaired lacrimation (27).

Histopathological examination is the gold standard
for the diagnosis of MCC. Microscopically, relatively
uniform tumor cells are diffusely arranged, trabecular,
nested or mixed, and frequently infiltrate the dermis or
subcutaneous tissue, whereas the epidermis is usually not
involved (28). MCC shows epithelial and neuroendocrine
differentiation characteristics; therefore, tumor cells often
express epithelial CK, neuroendocrine substances, including
chromogranin A, neuron-specific enolase, CD56 and villus
proteins, and neural markers such as the S-100 protein (29).
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Figure 3. (A) Hematoxylin-eosin staining showed a diffuse distribution of uniformly sized tumor cells, round or ovoid in shape, with sparse cytoplasm and
deeply stained nuclei. Immunohistochemical staining showed that tumor cells positively expressed (B) CD56, (C) CK20, (D) synaptophysin and (E) CK, but

negatively expressed (F) S100. CK, cytokeratin.

A

Figure 4. Magnetic resonance imaging at 7 months and 1 week after surgery, which showed a postoperative absence of the left eyeball, and a heterogeneous

lump presenting with (A) a slightly hypointense signal on TIWI and (B) a slightly hyperintense signal on T2WI in the operative area, suggesting tumor recur-
rence. WI, weighted imaging.

Histopathological examination of the patient in the present
study showed that the tumor cells were uniform in size, with
a circular or oval diffuse distribution, sparse cytoplasm,
large nuclei, deep staining and positive expression of CD56,
CK, CK20 and synaptophysin, which was consistent with
the pathological and immunohistochemical characteristics
of MCC, and the diagnosis was clear.

The National Comprehensive Cancer Network guidelines
for the treatment of MCC state that surgical resection is
preferred, using a wide resection with 1- to 2-cm margins
when clinically feasible (30). However, the operative
method of enlargement and re-excision of the tumor is
more limited in the eyelid area and is prone to recurrence

after surgery (31). Some studies have shown that even in the
absence of metastasis, postoperative adjuvant radiotherapy
for tumors >1.0 cm in diameter results in a lower recurrence
rate (30,32). Adjuvant chemotherapy is needed for MCC
cases with definite lymph node and distant metastases.
However, the chemotherapy regimen is not standardized, and
one published study showed that good results were achieved
with the use of cyclophosphamide, doxorubicin and vincris-
tine (11). In recent years, advancements in immunotherapy
have greatly extended the survival times of patients with
metastatic MCC, especially with the use of immunotherapy
involving the programmed death 1 and programmed death
ligand 1 pathways. In particular, avelumab, the first drug
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specifically for metastatic MCC approved by the US Food
and Drug Administration in March 2017, showed an overall
response rate of 32% and a complete response rate of 11% in
patients in whom chemotherapy had failed (33). The overall
prognosis for MCC is poor. The overall 5-year survival rate
of patients with MCC without metastasis is 64%, whereas the
5-year survival rate of patients with lymph node or distant
metastases decreases to 39 and 18%, respectively (34). Risk
factors for a poor prognosis include a tumor diameter >1 cm,
a location in the head and neck region, lymphovascular inva-
sion and an immunocompromised status, whereas a tumor
diameter >2 cm is an independent risk factor for patient
death (31). The present patient had no radiotherapy or chemo-
therapy after surgical removal of the tumor, and the tumor
recurred in the ninth postoperative month, illustrating the
highly aggressive nature of MCC.

As the focus of the present study is to discuss the multi-
modal imaging features of eyelid MCC, only the pathological
diagnosis of this patient was reviewed and colleagues from the
Department of Pathology were not invited to join the study,
which is a shortcoming of the study. However, the current
study still provides a reference for imaging findings in the
diagnosis of such a rare entity as eyelid MCC.

In conclusion, the current study reports the multimodal
imaging features, including CT, MRI and PET/CT, of a rare
tumor, eyelid MCC. A slightly hyperdense mass on CT, with
equal T1 signals and slightly longer T2 signals on MRI, and
mild enhancement on contrast-enhanced scans, accompanied
by significantly enhanced distorted vascular shadows and
increased ®F-FDG uptake on PET/CT are valuable for diag-
nosing eyelid MCC. Eyelid MCC has a poor prognosis, and
new methods to improve its prognosis must be explored in
future studies.
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