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Abstract

BACKGROUND

Patients with chronic inflammatory disorders are at a higher risk of developing
aggressive MCC. Diabetes is a common chronic inflammatory disease that is possibly
associated with MCC; however, there are still no reports on the association between
HBYV infection and MCC. Whether there is an association between these three diseases

and the specific mechanisms behind their effects is worth further research in the future.

CASE SUMMARY

We herein report a rare case of Merkel cell carcinoma (MCC) with extracutaneous and
nodal invasion in an Asian individual with type 2 diabetes mellitus and chronic
hepatitis B virus (HBV) infection, but no jmmunosuppression or other malignancies.
Such cases are uncommon and have rarely been reported in the literature. A 56-year-old
Asian male presented with a significant mass on his right cheek and underwent
extensive resection combined with parotidectomy, neck lymphadenectomy, and split-
thickness skin grafting. Based on the histopathological findings, a diagnosis of MCC
involving the adipose tissue, muscle, nerve, and parotid gland with lymphovascular

invasion was made. Subsequently, he received radiotherapy with no adverse reactions.

CONCLUSION

MCC is a rare, aggressive skin cancer with frequent local recurrence, nodal invasion,
and metastasis, which usually arises in older people of the white race. Patients with
chronic inflammatory disorders are at a higher risk of developing aggressive MCC. The
diagnosis can be confirmed with histology and immunohistochemistry. For localized
MCC, surgery is the preferred treatment option. However, for advanced MCC,
radiotherapy and chemotherapy have proven to be effective. In cases where
chemotherapy is not effective or in the advanced stages of MCC, immune therapy plays
an important role in treatment. As with any rare disease, the management of MCC

remains an enormous challenge for clinicians; thus, follow-up should be individualized




and future progress needs multidisciplinary collaborative efforts. Furthermore,
physicians should include MCC in their list of possible diagnoses when they come
across painless, rapidly growing lesions, particularly in patients with chronic HBV
infection or diabetes, as these patients are more susceptible to the development of this

condition and it tends to be more aggressive in them.
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Core Tip: Merkel cell carcinoma in a person of the yellow race with type 2 diabetes
mellitus and chronic hepatitis B virus infection but no immunosuppression or other

malignancies is a rare case and has rarely been reported in the literature.

INTRODUCTION

Merkel cell carcinoma (MCC) is an aggressive cutaneous neuroendocrine cancer with
frequent local recurrence, nodal invasion, and metastasis, with an increasing annual
incidence of 0.6 cases per 100,000. By 2025, the United States is expected to have 3,000
cases per yearlll. Moreover, the incidence of MCC is highest among individuals of the
white race than among those of other races. MCC affects men more frequently than
women in Northern Europe. However, due to the limited number of reported cases,
there is a lack of epidemiological research on MCC in Africa and Asia. The case
reported here was a Chinese malewith MCC who did not receive any
immunosuppressive treatment and had type 2 diabetes mellitus (T2DM) and chronic
hepatitis B virus (HBV) infection, which may help address the lack of MCC data in
Asian patients.

MCC usually manifests as a single asymptomatic red-to-purple nodule on sun-exposed

areas and predominantly affects older adults with white skin. We reported the case of




an East Asian with MCC with a 4.5-cm diameter mass that invaded the subcutaneous

adipose tissue, muscle, nerve, and parotid gland.

CASE PRESENTATION
Chief complaints

A 56-year-old man presented with a painless, solitary, firm skin neoplasm on the right

cheek.

History of present illness
The lesion initially presented as a small pimple 7 months earlier but rapidly grew to a

4.5-cm diameter mass over the last 2 months with malodorous discharge and exudation.

History of past illness

The patient denied any history of trauma at the site. His medical history included
hypertension, T2DM, and chronic HBV infection with irregular medication. His blood
glucose was notably poorly controlled; the postprandial blood glucose level fluctuated
at 15-20 mmol /L. He also had hepatic insufficiency; his HBV-DNA level was 7.2 X 104
IU/mL.

Personal and family history

There were no obvious abnormalities in the patient’ s personal and family history.

Physical examination
His physical examination revealed a 4.5 X 4.5 cm2 mass with an irregular surface and

foul-smelling discharge on the right cheek (Figure 1).

Laboratory examinations
The patient had T2DM and chronic HBV, infection; however, no obvious abnormalities

were found in other laboratory examinations. Subsequently, the mass was subjected to




fine-needle aspiration cytology, which revealed a substantial amount of poorly
differentiated tumor cells (Figure 3).

Intraoperative frozen and rapid paraffin sections displayed small round blue cell
tumors, consistent with MCC, which invaded the adipose tissue, muscle, nerve, and
parotid gland, with negative margins and positive lymphovascular invasion (Figure 4).
Therefore, the right facial mass was believed to be a malignant tumor, a poorly
differentiated carcinoma. The postoperative examination of lymph nodes in zones 1-5
and submental and submandibular regions revealed that the submandibular lymph
node (9/18) had metastatic cancer, whereas the “lymph node in zone 17 (0/1),
lymph node in zone 2” (0/13), “lymph node in zone 3" (0/1), “lymph node in zone
4”7 (0/7), “lymph node in zone 5” (0/9), and “submental lymph node” (0/1)
showed no evidence of cancer metastasis. Considering the detection of cancer, the fact
that the patient had simultaneous regional lymph node metastasis (stage III) and that
pathological TNM suggested T2NIMO, we did not test this patient for Merkel cell
polyomavirus due to limited resources.

Immunohistochemical staining revealed that the cancer cells were positive for
cytokeratin 20 (CK20), CK (Pan), CD56, CgA, and Syn (cytokeratin, a cluster of
differentiation, chromogranin, synaptophysin for CK, CD, CgA, and Syn) (Figure 4).
The proliferative activity of Ki-67 reached approximately 90%.

Imaging examinations

Computed tomography (CT) scans of the head and neck demonstrated a bulky right
mass with central necrosis and cervical lymphadenopathy (Figure 2). Further CT scans
of the chest and abdomen revealed no evidence of distant metastases. Enhanced
magnetic resonance imaging of the face and the cervical region was also performed, and
postoperative changes were noted. The CT scans of the chest and abdomen revealed no
distant metastasis. Unfortunately, the patient refused chemotherapy for financial

reasons.




FINAL DIAGNOSIS
MCC, T2DM, chronic HBV infection, hypertension

TREATMENT

Extensive resection combined with parotidectomy, cervical lymphadenectomy, and
split-thickness skin grafting was planned. At 6 weeks postoperatively, the surgical area
received 6 MV electronic wire radiotherapy (50 Gy/25 fractions). We actively controlled
the patient’ s blood sugar level and protected liver function simultaneously. The

patient did not complain of discomfort during the radiation treatment.

OUTCOME AND FOLLOW-UP
The patient was followed up 4 months postoperatively at the hospital. The wound
appeared to heal well. The patient is still under careful follow-up. Until now, he has

been in good health and did not report any adverse effects.

DISCUSSION

MCC is an aggressive neuroendocrine skin cancer commonly found in the head and
neck, which is very rare clinically, with 98% of MCCs occurring in people of the white
race; 81% of cases occur in skin exposed to the sun. Light-colored skin is a strong risk
factor for the development of MCC; thus, skin pigmentation appears to be a protective
factor for MCC, as people of the Black, Asian, and Hispanic race are at a lower risk than
those of the white racel2l.

MCC cases in Asian people have been infrequently reported previously. MCC often
presents as a rapidly growing, painless, solitary, intracutaneous nodule with a hard
texture on sun-exposed skin among older people. The mass typically develops in the
reticular dermis or subcutis and rarely involves the papillary dermis or epidermis(3l.
The size of the mass ranges from <1 cm to >2 cm; ulceration and crusting are
uncommon. However, epidermotropism (invasion of the epidermis by tumor cells) with

a tumor diameter of >2 cm and rough surface has neem reported in 10% of casesl4l.




Merkel cell polyomavirus, ultraviolet radiation, and immunosuppression (including
organ transplantationlsl, HIV infectionl¢l, B cell malignanciesl’], and lymphomal®l) are
related to the tumorigenesis of MCC. The incidence of MCC is more common in
immunosuppressed patients and may be associated with decreased immune
surveillance, resulting in increased virus replication and integration in the progenitor
cells of MCC. Immune surveillance plays a critical role in inducing mutagenesis and
promoting skin tumorigenesisl’l. Moreover, chronic inflammatory disorders, including
connective tissue disorders and diabetes mellitus, can lead to a significantly higher risk
for MCC[10]. Patients with chronic inflammatory disorders are at a higher risk of
developing aggressive MCC. Furthermore, chronic inflammatory disorders are related
to a larger tumor diameter and higher expression of the proliferation marker, Ki-671101.
We herein reported an unusual case of MCC with a history of T2DM. The patient had a
high Ki-67 expression and the presence of MCC outside the epidermis. Thus far, only
two other similar cases have been published!'!'2. Notably, our case is also combined
with another chronic inflammatory disorder, HBV infection, which has rarely been
reported in the literature.
Vascular endothelial growth factors (VEGF) are specific mitogens for endothelial cells
that play a critical role in angiogenesis and lymphangiogenesis. Moreover, increased
expression of intratumoral VEGF encourages angiogenesis within the MCC
environment, resulting in a higher risk of metastasis and worse recurrence and overall
rvivall3l. Similarly, the VEGF levels are significantly elevated in patients with T2DM.
Toll-like receptors (TLRs) are important components of the innate immune system,
acting as the first line of defense against pathogens. TLRs are expressed in several
innate immune cells and other tissues. Alterations in TLR expression are associated
with clinicopathological and prognostic markers of MCCsl"4l. Moreover, TLRs are
associated with the pathogenesis of diabetes.
Chronic inflammation may play an immunomodulatory role in the pathogenesis of
MCC and increase susceptibility to oncogenesis, possibly via tumor surveillance

mechanisms. Diabetes is a common chronic inflammatory disease, and diabetes is




possibly associated with MCCI'l. This association could explain the recent rise in MCC
rates; however, the studies have only focused on people of the white race. Patients with
diabetes have a lower risk of cutaneous cancer than those without diabetes(!6l, which
contradicts the previously established theory. Although there are recent reports on the
association between diabetes and MCC, there are none on that between HBV infection
and MCC. Whether there is an association between these three diseases and the specific
mechanisms behind their effects is worth further research in the future.

Both microscopic examinations and immunohistochemical profiles are usually required
to form a diagnosis. MCC is composed of monotonously uniform, small, round, blue
cells, containing large hyperchromatic nuclei with powdery chromatin, multiple small
nucleoli, and sparse cytoplasm. However, the MCC lesions are asymptomatic red-to-
purple nodules that may be clinically misinterpreted as benign lesions (e.g., cysts or
infectious or inflammatory lesions) or other malignant lesions (e.g., cutaneous
squamous cell carcinoma, lymphoma, or metastases)['7l.

The clinical diﬁnosis of MCC is often delayed due to the non-specificity of the clinical
presentation. The acronym AEIOU (asymptomatic/lack of tenderness, expanding
rapidly, immune suppression, older than 50 years, and ultraviolet-exposed site on a
person with fair skin) has been used to recall the associated clinical features of MCC in
patients!'7],

The diagnosis of MCC can be confirmed by immunohistochemical examination. CK20 is
a comparatively specific and sensitive indicator of MCC, whereas low-differentiated
MCCs can lack the CK20 marker. Negative thyroid transcription factor-1 stains and
positive chromogranin A, synaptophysin, or CD56 (nerve cell adhesion molecules)
stains distinguish MCCs from small-cell carcinomal'sl.

For the treatment of local/regional MCC, excision of the primary tumor should be
preferred. To stage and guide subsequent treatment, sentinel lymph node biopsy
(SLNB) should be performed at the time of surgery. Negative SLNB, radiation to the
primary site, and the regional lymph node basin should be followed. Positive SLNB,
lymphadenectomy, and/or radiotherapy should be performed™], as this




neuroendocrine tumor is highly radio-sensitive. Radiotherapy has been shown to
improve locoregional control and reduce recurrence rates, although it may not have a
significant effect on overall survival?l. In cases where a tumor cannot be surgically
removed, radiotherapy alone can still be effective in achieving locoregional controll2!l.
No curative treatment has been found yet for metastatic MCC. Although MCC is
sensitive to chemotherapy, it is a short-term control method and the response is not
durable. Furthermore, the relevant toxicity may reduce overall survivall22l.

Immune checkpoint blockade therapy is the latest, rapidly expanding treatment for
advanced MCC. Immune checkpoint inhibitors can atta'n durable responses by
reactivating antitumor cellular immune responses(l. Anti-programmed death-1
antibodies and anti-programmed death ligand-1 monoclonal antibodies have
demonstrated potential in the treatment of advanced-stage or chemotherapy-resiﬁant
metastatic MCCI?* 21, However, previous studies have revealed that the anti-
programmed death-1 antibodies and anti-programmed death ligand-1 monoclonal
antibodies therapy can result in immune-related adverse effects, which may be fatall2o.
271, Therefore, there is a critical and unmet requirement to validate biomarkers that can
predict the response to treatment in MCC.

Due to the rarity and lack of research regarding diabetes mellitus, HBV infection, and
MCC, there is no certain prognosis and agreement on optimal treatment. Furthermore,
whether patients with diabetes mellitus or chronic HBV infection can tolerate
radiotherapy is unknown. However, the case presented in this report tolerated

radiation well and is in good general health currently.

CONCLUSION

MCC is a rare, aggressive skin cancer with frequent local recurrence, nodal invasion,
and metastasis, which usually arises in older people of the white race. Patients with
chronic inflammatory disorders are at a higher risk of developing aggressive MCC. The
diagnosis can be confirmed with histology and immunohistochemistry. For localized

MCC, surgery is the preferred treatment option. However, for advanced MCC,




radiotherapy and chemotherapy have proven to be effective. In cases where
chemotherapy is not effective or in the advanced stages of MCC, immune therapy plays
an important role in treatment. As with any rare disease, the management of MCC
remains an enormous challenge for clinicians; thus, follow-up should be individualized
and future progress needs multidisciplinary collaborative efforts. Furthermore,
physicians should include MCC in their list of possible diagnoses when they come
across painless, rapidly growing lesions, particularly in patients with chronic HBV
infection or diabetes, as these patients are more susceptible to the development of this

condition and it tends to be more aggressive in them.
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