Head and Neck Pathology (2021) 15:311-318
https://doi.org/10.1007/512105-020-01164-w

CASE REPORTS q

Check for
updates

Primary Parotid Merkel Type Small Cell Neuroendocrine Carcinoma
with Oligometastasis to the Brain and Adrenal Gland: Case Report
and Review of Literature

Sympascho Young'® - Justin Oh? - Hussam Bukhari® - Tony Ng® - Nichole Chau® - Eric Tran?

Received: 22 February 2020 / Accepted: 22 April 2020 / Published online: 29 April 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract

Oligometastatic disease is a hypothesized intermediate stage of disease between localized and widespread metastatic can-
cer. Localized treatment of oligometastatic lesions may offer survival advantages in addition to systemic treatment. In this
case report, we describe a patient who presented with small cell neuroendocrine carcinoma “Merkel type” (SNECM) of the
parotid gland which had metastasized to the brain and adrenal gland. He was treated with chemotherapy followed by stereo-
tactic radiotherapy and volumetric modulated arc therapy for oligometastasis. He maintains good functional status with low
burden of disease at 20-months after diagnosis. SNECM is a rare and aggressive parotid cancer with immunohistochemical
and morphologic similarities to Merkel cell carcinoma (MCC). There are only 44 cases of parotid SNECM in the English
literature. This is the first case to describe management of oligometastatic SNECM and we review literature on management

of both SNECM and metastatic MCC.
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Introduction

Oligometastasis refers to a hypothetical intermediate stage of
disease between localized and widespread metastatic cancer.
The number of metastases that define “oligo” is controver-
sial and differs between studies [1—4]. There is accumulating
evidence that local ablative treatments for oligometastatic
patients may provide survival benefits. However, most of
the evidence is based on phase II studies, and the sites of
the studies are mainly limited to lung and prostate cancers.
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Primary small cell neuroendocrine carcinoma “Mer-
kel type” (SNECM) of the parotid gland is a very rare and
aggressive cancer. There have been only 44 cases recorded
in the English literature based on case studies and series
(Table 1). As such, there is little data to guide management.
Parotid SNECM stains positively for cytokeratin 20 (CK20)
in a perinuclear pattern and is indistinguishable from Mer-
kel cell carcinoma (MCC) from a morphologic and immu-
nohistochemical perspective [5]. Since the parotid gland is
also a frequent site of metastasis for MCC, differentiating
SNECM from MCC can present a diagnostic challenge.
It has been proposed that some parotid SNECM may in fact
be MCCs for which the primary tumor went unrecognized
or regressed.

In this case study, we describe a HIV-positive patient who
presented with oligometastatic parotid SNECM to the adre-
nal gland and the brain. Physical exam and PET/CT scans
did not demonstrate any cutaneous primary tumor. He was
subsequently treated with a combination of chemotherapy
and salvage radiotherapy and is still alive and with excellent
performance status, 20 months from initial diagnosis. This
is the first case study to describe volumetric-modulated arc
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Table 1 Clinical data of 44 cases parotid small cell neuroendocrine carcinoma “Merkel type” published from 1983 to 2019, coming from 14
sources

Source n Age Sex Size (cm) Treatment Local recur- LN metastasis Distant Status at last
rence metastasis follow-up
Kraemer [6] 2 54 M Chemo +RT (50 Gy) No Brain+bone 3 year, died
78 M 4.0 SP+rND+RT (50 Gy) No Subdigas- 3 year, died
tric + mid-
jugular
Gnepp [7] 7 5 F 6 year, alive
72 M Unspecified 20 months,
died
60 M Surgery (unspecified) 53 months,
died
80 F 13 months,
died
42 F 75 months,
alive
82 F 12 months,
died
69 M Unknown
Fornelli [8] 2 65 M 4.0 SP+TP+RND Yes Widespread 28 months,
died
70 M 2.5 TP +chemo+RT Yes None Possible 24 months,
alive
Nagao [9] 11 77 F 1.8 TP+rND+RT No 28 months,
alive
78 M 1.5 TP+rND+RT No Axillary, Liver, lung 45 months,
supraclav- died
icular
81 F 3 TP+rND No Cervical Liver, lung 17 months,
died
50 M 0.7 TP+rND No Cervical 155 months,
alive
66 M 5.0 SP +rND + chemo No Brain, abdo- 20 months,
men died
76 M 11.0 TP+rND No Cervical, 2 months, died
mediastinal
72 M 29 TP No 4 months, alive
72 M 2.0 TP+rND+RT+chemo No Axillary Pleura, peri- 34 months,
cardium died
67 M 8.0 TP+rND+RT+chemo No Systemic Brain, chest 18 months,
wall alive
52 F 1.5 TP+rND+RT No 4 months, alive
Jorcano [10] 1 91 M 4.0 RT No Cervical 3 years, alive
Ghaderi [11] 1 35 F 2.0 SP+RT
Mulder [12] 1 78 M SP+mND+RT (30 Gy) Cervical 3 year, died
Cher- 4 66 M Surgery +chemo Unspecified 9 year, alive
nock [13] 74 M 2 years, alive
22 M 6 months, died
60 M 13 years, alive
de Biase [14] 1 64 M Cervical 12 months,
died
Kanaz- 1 87 F 55 TP +mND No 9 year, alive
awa [15]
Fisher [16] 3 64 F 1.4 SP+rND No 41 months,
alive
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Table 1 (continued)

Source n Age Sex Size (cm) Treatment Local recur- LN metastasis Distant Status at last
rence metastasis follow-up
Knopf [17] 8 Meanage75 3/8M 8/8 TP+RND 5-year
5/8F 3/8 RT recurrence-
1/8 chemo free inter-
val=73%
S5-year
0S=54%
Bizzaro [18] 1 65 M 2 years, alive
Giroulet [19] 1 87 M Chemo (carboplatin- Unspecified  Bone
etoposide) LN

TP total paritodectomy, SP superficial parotidectomy, rND radical neck dissection, mND modified neck dissection, RT radiotherapy, LN lymph

node, chemo chemotherapy

therapy (VMAT) and brain stereotactic radiotherapy (SRT)
for oligometastatic parotid SNECM.

Case Report

A 69-year-old man presented in April 2018 to the emergency
department with a painless mass below his right ear that
had been enlarging for a month. The patient’s past medi-
cal history was significant for well-controlled HIV with an
undetectable viral load, dyslipidemia, and twice resected
basal cell carcinoma. Examination revealed a small, immo-
bile, firm, and non-tender lesion under the right ear. Pan-
endoscopy was unremarkable. Computed tomography
(CT) and magnetic resonance imaging (MRI) revealed a
4.9%4.5%x2.8 cm mass centered within the right superficial
parotid gland, with extension into the deep lobe medial to
the vascular bundle (Fig. 1a).

Core needle biopsy of the mass revealed a lesion com-
posed of sheets of round to ovoid cells with scant cytoplasm.
The nuclei were hyperchromatic showing indistinct nucle-
oli, fine chromatin and focal molding, typical of neuroen-
docrine differentiation. Immunohistochemically, the tumor
cells were positive for synaptophysin and CK20 in a typical
perinuclear dot-like pattern, which is characteristic of both
Merkel cell carcinoma and SNECM. The cells were negative
for CK7 and p63. Additionally, TTF-1was immunonegative,
arguing against the possibility of a metastatic deposit from
small cell lung carcinoma. The cells lacked expression of
Merkel Cell Polyomavirus (MCPyV). (Fig. 2) These find-
ings were consistent with a primary parotid gland “Merkel
cell type” small cell neuroendocrine carcinoma. 18F-fluoro-
deoxyglucose (FDG) positron emission tomogram (PET)
showed an FDG-avid lesion in the left adrenal gland, suspi-
cious for metastasis (Fig. 1c). There was no lung or lymph
node involvement.

The patient received four cycles of cisplatin and etopo-
side chemotherapy from June to August 2018, with favorable

response of the parotid mass (Fig. 1b) and complete reso-
lution of the left adrenal lesion demonstrated on PET/CT
and MRI (Fig. 1d). However, 9 weeks after completion of
chemotherapy, the adrenal lesion was found to recur based
on PET.

On re-staging neck CT, two small rim-enhancing brain
metastases were found incidentally. The largest measured
1.1x 1.1 cm in the left temporal lobe and a smaller focus
in the right paramedic occipital lobe on MRI (Fig. 4a). The
patient remained well and asymptomatic. His case was dis-
cussed at the brain multidisciplinary tumor conference and
palliative brain radiotherapy was recommended to take place
before further systemic treatment. Ultimately, stereotactic
radiotherapy (SRT) was chosen over whole brain radio-
therapy (WBRT) due to the patient’s excellent performance
status and preferences. The patient received 35 Gy in 5 frac-
tions to both lesions in December 2018.

Follow-up MRI 3-months post-SRT showed complete
resolution of the treated lesions, though a new 1.0x 1.0 cm
metastasis in the left parieto-occipital lobe and 0.3 cm focus
in the right occipital lobe had now appeared (Fig. 4b). Each
new lesion was treated with targeted SRT (35 Gy in 5 frac-
tions) in April 2019. Complete resolution was seen on brain
MRI in 3-month follow-up, with no evidence of recurrence
or new disease (Fig. 4c¢).

CT scan in May 2019 showed continued progression of
the right parotid and left adrenal masses, as well as new
ipsilateral lymphadenopathy. He was treated with another
2 cycles of cisplatin and etoposide with limited effect. CT
scan in July 2019, post-chemotherapy, showed the parotid
mass continued to increase in size to 3.7X2.9x5.4 cm
(Fig. 3a), the left adrenal mass to 3.7 x 4.5 cm (Fig. 3c), and
the right 1B and 2A cervical lymph nodes to 1.4x 1.9 cm
and 0.9 x 1.0 cm respectively.

Second-line systemic therapy with avelumab was con-
sidered, yet given the limited burden of metastasis, it was
felt that a trial of targeted radiotherapy would be a reason-
able initial approach. From July to August 2019, he received
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Initial presentation

After 2 cycles of chemotherapy

Fig. 1 Initial response to chemotherapy. a Coronal neck MRI reveal-
ing a 49%x4.5%x2.8 cm mass centered within the right superficial
parotid gland, with extension into the deep lobe medial to the vas-
cular bundle. b Coronal neck MRI after 2 cycles of chemother-
apy, showing partial response. Right parotid mass now measures

conformal VMAT to the left adrenal mass (20 Gy in 5 frac-
tions), right parotid (40 Gy in 15 fractions) and involved
lymph nodes. Partial response to each site was demonstrated
on a CT, 2-months following radiotherapy (Oct 2019)
(Fig. 3b, d). However, follow-up brain MRI in October 2019
showed 3 new asymptomatic intracranial lesions (Fig. 4d).

The patient is now 20 months from initial presentation,
with excellent performance status and function. He is now
being considered again for avelumab.

Methods

Literature review was conducted using a search of PubMed
and OVID Medline from inception to March 25, 2020, using
the terms “primary parotid” AND “Merkel cell carcinoma”
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3.2%x1.2x1.8 cm. ¢ PET/CT axial slice reveals a discrete 1.5 cm,
FDG-avid (SUV 6.7) lesion in the left adrenal gland, suspicious for
metastasis. d PET/CT axial slice shows complete response to 2 cycles
of chemotherapy. The previous left adrenal FDG-avid focus has
resolved

OR “small cell neuroendocrine carcinoma”. Reference lists
from sources were hand-searched for additional references.
Included references were limited to the English language.
Atrticles were excluded if the disease had metastasized from
another site and if there were no details of CK20 testing as
an indication of SNECM.

Results

In our literature review, we found 44 cases of parotid
SNECM from 14 sources between 1983 and 2019. Aggre-
gating data from these sources, patients presented at a mean
age of 66.4 years (range 5-91) with a male-to-female ratio
of 3.4 to 1. The majority of patients presented with a rap-
idly enlarging mass in the parotid region with an average
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Fig.2 Fine needle aspiration
and core need biopsy of mass
lesion. a FNA specimen show-
ing a moderately cellular speci-
men with atypical small cells
with occasional large bizarre
cells. b Cell block showing
atypical small monomorphic
cells with neuroendocrine
features. Adjacent unremark-
able salivary glands are seen on
the right. ¢ Core needle biopsy
showing atypical small and
monomorphic cell proliferation.
d Immunohistochemistry posi-
tive for CK20 in a perinuclear
dot-like pattern

Fig.3 Computed tomography
showing chemo-resistant growth
of the parotid and left adrenal
masses and the response to
VMAT. a Right parotid mass
measuring 3.7X2.9x5.4 cm
and right cervical lymph

nodes 1B and 2A measuring
1.4x1.9 cmand 0.9%x1.0 cm
respectively. b Two months
after receiving VMAT to a total
of 40 Gy in 15 fractions, CT
shows partial response with the
mass decreasing to 2.3 X 1.5 cm.
¢ Left adrenal metastatic lesion
measuring 3.7x 4.5 cm. d Two
months after receiving VMAT
to a total of 20 Gy in 4 frac-
tions, CT shows partial response
with the mass decreasing to
1.9x1.5cm
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SRT 35 Gy/5 fractions

8 months after diagnosis 11 months

SRT 35 Gy/5 fractions

15 months

Fig.4 Metastatic brain lesions and treatments with VMAT/SRT.
Two metastatic brain lesions initially diagnosed on neck MRI inci-
dentally, 8 months after diagnosis of MCC. This timeline shows the
resolution of brain metastatic lesions with brain-directed radiother-
apy treatments as well as the development of new lesions over time.
a Metastatic 1.1X 1.1 cm rim-enhancing lesion in the left temporal
lobe (shown) and focus in the right paramedic occipital lobe (not
shown). b New 1.0x 1.0 cm metastatic lesion appears in the left pari-

size of 3.7 cm at presentation (range 0.7-8.0 cm). Although
immunosuppression such as HIV/AIDs is a reported risk
factor and associated with more aggressive disease in Merkel
cell carcinoma [20], there is no existing literature regarding
immunosuppression in SNECM.

Combining data from existing case reports and case series
(Table 1) yields a 1-year survival rate of 78.1% from 32
patients, 2-year survival rate of 66.7% from 27 patients, and
a 5-year survival rate of 23.8% from 21 patients. The 5-year
survival of parotid gland SNECM appears to be better than
the < 10% survival of small cell carcinoma of the lung, but
worse than the 40-60% 5-year survival rate of Merkel cell
carcinoma [21-23] .

Discussion

Parotid SNEC “Merkel type” is a very rare cancer, with
significant morphologic and immunohistochemical overlap
with MCC. Although there are now 44 recorded cases of
parotid SNECM (Table 1), emphasis in literature has been
on the pathology of the disease and prognostic factors. The
literature on management is quite limited, especially in the
metastatic setting. Nagao et al. described 4 patients with
metastasis to distant lymph nodes and 5 patients with dis-
tant solid organ metastasis, including the brain, liver and
lung [9]. Median overall survival was 21.6 months, although
metastatic disease was not discovered upon initial presenta-
tion in any of the patients [9].

@ Springer

eto-occipital lobe (shown). Another 0.3 cm right occipital lobe focus
(not shown). Previously treated lesions have resolved. ¢, d Resolu-
tion of previously irradiated metastatic lesions. No new metastases.
e Development of 3 new metastases. A rim-enhancing lesion in the
right occipital lobe (1.2 1.6 cm) and right frontal lobe (1.0x 0.8 cm)
(shown). A 0.4 cm focus in the vermis (not shown). Previously
treated lesions have sustained response

A chemotherapy regimen of carboplatin-etoposide is typi-
cally used for head and neck cancer. Giroulet et al. describes
complete response of bone and lymph node metastasis to this
regimen in an 87-year old male, though duration of response
is unknown [19]. Data from MCC has shown that though
some patients respond initially to carboplatin-etoposide
(53-61% response rate), responses are short-lived and there
is no evidence it provides survival advantage [23]. This is
similar to our experience, where our patient had initial par-
tial response that lasted 9 weeks before chemo-resistance
developed.

Though there is no literature on the use of biologics in
parotid SNECM, we may be able to apply findings from
MCC clinical trials, due to their similar morphologic and
immunohistochemical characteristics. There are now 3 MCC
phase II clinical trials showing high and durable response
rates for programmed death 1/programmed death ligand 1
(PD1-PDL1) checkpoint pathway inhibitors (CPI) [1]. In
2016, Nghiem et al. first showed pembrolizumab to have
an impressive response rate of 56% involving 26 patients
with previously untreated metastatic MCC [24]. Shortly
after, Kaufman et al. demonstrated a 33% response rate to
avelumab as salvage therapy for 88 patients, with the major-
ity achieving sustained remission at 12 months following
treatment.[25, 26] Our patient is now being considered for
avelumab for salvage systemic treatment. In oligometastatic
disease, it has been suggested that in addition to systemic
therapy, local ablative therapy may provide further survival
benefit [27].
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This is the first paper to describe local treatment of oli-
gometastic parotid SNECM. The oligometastasic state was
hypothesized in the 1990s, and since then there has been a
growing number of studies showing benefits of local treat-
ment to both intracranial and extracranial oligometastasis.
Brain metastasis of any cancer is typically treated with
neurosurgery, whole-brain radiotherapy (WBRT) or ste-
reotactic radiosurgery/radiotherapy (SRS/SRT) depending
on the size, location and number of lesions. SRS has been
especially validated in the setting of limited brain metasta-
sis (14 lesions) as an equal and often preferred alternative
to WBRT with less neurotoxic effects [28—30]. SRT was
chosen in our patient who maintained high function, and we
were able to achieve excellent local control with minimal
toxicity. Metastasis that occurs outside the irradiated field
can be treated as they appear with salvage SRT. The ideal
dose and fractionation schemes for SRT are unknown and
differ amongst institutions, although we prefer the dose of
35 Gy in 5 fractions. Though uncommon, neurometastatic
MCC has been studied in a case series of 40 patients, where
all three modalities (WBRT, SRS and neurosurgery) were
associated with improved overall survival [31].

Evidence for local treatment of extracranial oligometasta-
sis has been limited to non-randomized observational stud-
ies until recent years. There are now several randomized
phase II trials showing improved survival in extracranial
oligometastasis in cancers such as prostate, colorectal, and
non-small cell lung cancer (NSCLC). Two randomized trials
involving patients with oligometastatic NSCLC have dem-
onstrated tripling of progression-free survival with locally
ablative therapy [2, 32]. In 2018, Ost et al. showed that
patients with oligometastatic prostate cancer had an 8-month
improvement in androgen deprivation therapy-free survival,
when treated with metastatectomy and/or stereotactic body
radiotherapy (SBRT) [4]. In 2019, the randomized, phase
II, multi-centre SABR-COMET trial involving 99 patients
demonstrated a 13-month improvement in median overall
survival and doubling of median progression-free survival
in patients treated [3]. At this point, phase III trials are yet
to be completed, but the evidence is quite promising in sup-
port of local therapies for oligometastasis of various cancers,
including MCC [26].

One of the limitations of our case is that our patient had a
total of 7 metastases at the time of VMAT to the adrenal and
parotid gland, whereas the above trials have stricter defini-
tions of oligometastasis, such as under 3-5 total metastases
[20-23]. It is currently unknown what the maximum num-
ber of metastases is where local therapy provides a benefit,
though secondary analysis of clinical trial data from colorec-
tal cancer has suggested that there may be survival benefit
with radiofrequency ablation of up to 9 hepatic metastases
[27]. The ongoing SABR-COMET-10 trial is currently inves-
tigating oligometastasis with 4—10 tumors [33]. Another

limitation is that our radiation doses were not ablative,
though hypofractionated conformal VMAT also provides
local control and may delay disease progression. Finally,
due to diagnostic challenges of separating parotid SNECM
and MCQC, there is likely a cross-contamination of the two
entities in the literature and possibly cases that we reported.
Many of the parotid SNECM cases in our literature review
were named “primary parotid Merkel cell” due to their simi-
larities. A significant percentage (50%) of unknown primary
Merkel cell carcinomas occur in the cervical lymph nodes,
and it is possible that a subset of these cases actually rep-
resents parotid SNECM. On the other hand, a subset of the
cases reported as parotid SNECM may be metastatic MCC
where the primary skin tumor had regressed [34].

This is the first report of SRT and VMAT treatment in
oligometastatic parotid MCC and it adds to the mounting
evidence that local conformal RT may help in controlling
both intracranial and extracranial oligometastatic cancer.

Conclusion

This study describes a rare case of a patient with a parotid
SNECM with oligometastasis to the brain, lymph nodes and
adrenal gland. The patient was treated with chemotherapy,
SRT and conformal VMAT. At the 20-month follow-up, our
patient continues to maintain good functional status with
a low burden of disease. There is increasing evidence for
improved oncologic outcomes and side effect profiles with
conformal and locally ablative therapies for both intracranial
and extracranial oligometastases. Further research into the
benefits of SRT, SBRT and conformal VMAT for metastatic
parotid SNECM should be considered.
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