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Abstract
Background and objective: Merkel cell carcinoma is a rare, aggressive skin cancer that is managed in a great variety of ways. However, international clinical practice guidelines give only
partial coverage to issues considered major problems.The recommendations presented here
aim to provide Spanish dermatologists with a guide to improving disputed aspects of diagnosis,
staging, and treatment of localized Merkel cell carcinomas.
Material and methods: The ADAPTE process was used. Members of the Spanish Group of Oncologic Dermatology and Surgery (GEDOC) with experience in treating Merkel cell carcinoma and
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interest in drafting these guidelines were selected. The group described the care process and
listed the most important clinical questions. They then searched for guidelines and assessed
them with the AGREE II (Appraisal of Guidelines for Research and Evaluation) tool. After consulting the guidelines for answers to their clinical questions, the group drafted the present
statement and sent it for external review.
Results: The guidelines that scored highest in the AGREE II assessment step were the consensusbased interdisciplinary guideline of the European Association of Dermato-Oncology and the
European Organization of Research and Treatment of Cancer, and those of the Comprehensive
Cancer Network, the Alberta Health Services in Canada, the American Cancer Society, and the
Cutaneous Oncology Group of the French Society of Dermatology. A total of 9 clinical questions
were answered based on these guidelines.
Conclusions: The guidelines presented here answer clinical questions that arise in routine
practice. They can provide dermatologists with a starting point for decision-making, although
available resources and patient preferences must always be borne in mind.
© 2019 Elsevier España, S.L.U. and AEDV. Published by Elsevier España, S.L.U. All rights reserved.

Carcinoma de células de Merkel: diagnóstico y tratamiento en atención especializada
dermatológica. Guía de práctica clínica de la Academia Española de Dermatología y
Venerología
Resumen
Antecedentes y objetivo: El carcinoma de células de Merkel es un tipo de cáncer de piel infrecuente y agresivo. Hay una gran variación en su manejo y las diferentes guías extranjeras
que existen cubren parcialmente los problemas identificados como principales. El objetivo de
la presente guía es servir de referencia a los dermatólogos españoles para mejorar aspectos
controvertidos del diagnóstico, estadificación y tratamiento del carcinoma de células de Merkel.
Materiales y métodos: Se empleó el método ADAPTE: se escogió a miembros del Grupo Español
de Dermato-Oncología y Cirugía (GEDOC) con experiencia en el tratamiento de estos tumores
y con interés en participar en la elaboración de la guía. Tras resumir el proceso de atención y
elaborar las preguntas clínicas relevantes, se hizo una búsqueda de guías, que se seleccionaron
según su puntuación mediante el instrumento Appraisal of Guidelines for Research and Evaluation (AGREE II). Tras la búsqueda de las respuestas en dichas guías, se elaboraron posteriormente
las recomendaciones. Por último, se sometió la guía a revisión externa.
Resultados: Las guías con mejor puntuación fueron las de National Comprehensive Cancer Network, la European consensus-based interdisciplinary guideline, Alberta Healthservices Clinical
practice guideline, American Cancer Society y Cutaneous Oncology Group of the French Society
of Dermatology. Se obtuvieron en total 9 preguntas clínicas, contestadas a partir de estas guías.
Conclusiones: Esta guía responde a preguntas habituales en la práctica clínica diaria y sirve a
los dermatólogos como referencia en la toma de decisiones, siempre teniendo presentes los
recursos y preferencias del paciente.
© 2019 Elsevier España, S.L.U. y AEDV. Publicado por Elsevier España, S.L.U. Todos los derechos
reservados.

Introduction
Merkel cell carcinoma (MCC) is a rare, aggressive skin tumor
with an incidence of 0.28 cases per 100 000 person-years
(95% CI, 0.15-0.40).1,2 Initial diagnostic and staging techniques vary and may not be available at all hospitals. In
addition, the rarity of MCC means that many hospitals lack
experience in the management of this disease. Although
clinical practice guidelines (CPGs) exist for the management of MCC, they apply to different settings and only partly
address key problems identified by dermatologists.
As part of the White Paper on Skin Cancer project led
by the Healthy Skin Foundation of the Spanish Academy of

Dermatology and Venereology (AEDV), it was decided to
adapt existing CPGs on MCC to the Spanish context.
The aim of this new guideline is to improve quality of care
for patients with MCC based on recommendations adapted
to the needs of Spanish dermatologists and on the best possible evidence. The guideline reviews the main diagnostic
techniques used for initial diagnosis and staging and the
treatments available for localized MCC.

Material and Methods
As CPGs for MCC already exist, we decided to adapt these
following the ADAPTE process.3,4
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The panel members were selected from among members
of the AEDV’s Group of Oncologic Dermatology and Surgery
(GEDOC) according to their experience in treating MCC and
interest in drafting the new guideline. All panel members
signed a declaration of conflicts of interest prior to participating.
As for the scope and purpose of the new guideline, it was
decided to provide recommendations about controversial
aspects of diagnosis, medical and surgical treatment, and
follow-up (Appendix B supplementary material 1). Aspects
related to prevention and treatment of disseminated disease
were excluded. The healthcare setting and context was dermatologic care in Spain and the professionals targeted were
dermatologists.
Following the steps recommended by ADAPTE, we summarized the care pathway and determined the health
questions for each of the stages in this pathway. The
most relevant health questions were selected following the
ADAPTE consensus process at a face-to-face meeting held at
the headquarters of the AEDV in October 2016. A simultaneous search was conducted to identify guidelines available
online and from other sources and organizations (that produce, collect, or disseminate guidelines, for example) and
leading academies of dermatology and cancer (including the
National Guidelines Clearinghouse, the Guidelines International Network, Guiasalud, the Institute for Clinical Systems
Improvement, the UK National Institute for Health and
Care Excellent (NICE), the New Zealand Guidelines Group,
the Scottish Guidelines Network, the Cochrane Library, the
British Academy of Dermatology, the American Academy of
Dermatology, the European Academy of Dermatology, and
the National Comprehensive Cancer Network [NCCN]). The
documents retrieved were reviewed (not all of them were
found to be CPGs) and their quality assessed using the
Appraisal of Guidelines Research & Evaluation II (AGREE II)
instrument.5 The CPGs with the best results were selected
for consultation.
The content of the selected CPGs was then examined to
create recommendation matrices that included the reference to the source guideline in each case. Data extraction
and assignment of the Oxford Centre for Evidence-based
Medicine levels of evidence and grades of recommendation
was performed independently by pairs of panel members in
all cases.6
The draft recommendations were published on the
AEDV’s website for external review by AEDV members (all
of whom were invited to participate), GEDOC members, an
oncologist, and a pathologist. Any objections raised by the
reviewers were considered by the panel and, where appropriate, applied to the new guidelines.

Results
The guidelines that scored highest in the AGREE II quality
assessment and whose aims were aligned with the scope
and purpose of the adapted guidelines were the NCCN
guidelines in oncology,7 the European consensus-based interdisciplinary guideline,8 the Alberta Health Services Clinical
Practice Guideline,9 and the guidelines of the American
Cancer Society10 and the Cutaneous Oncology Group of the
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French Society of Dermatology11 (Appendix B supplementary
material 2).
In the following section, we describe the health questions
defined in the ADAPTE process and the resulting recommendations (Table 1), adapted for publication in Actas
Dermo-Sifiliográficas. The full version of the CPG, together
with the issues raised for each question, is provided as supplementary material (Appendix B supplementary material
3).

Is the AEIOU acronym useful for diagnosis?
A, Asymptomatic; E, Expanding rapidly; I, immune suppression; O, older than age 50; and U, UV-exposed site.
Summary of Evidence
Just 1 article describing a retrospective, single-center
cohort study of 195 patients diagnosed with MCC between
1980 and 2007 mentioned the AEIOU acronym,12 which refers
to Asymptomatic, Expanding rapidly, Immune suppression,
Older than age 50, and UV-exposed site. Three or more of
these features were found in 89% of MCCs in the cohort.
The expert opinion is that most MCCs are diagnosed on
the basis of histopathologic not clinical features13 (level of
evidence 4).
AEDV Recommendation
The AEIOU rule can be useful for diagnosing MCC. However, diagnostic suspicion based on clinical data only is the
first option in just 1% of cases. A definitive diagnosis should
always be established according to histopathologic findings
(grade of recommendation C).

Can immunohistochemical markers combined with
conventional histopathologic features distinguish
MCC from other tumors and be used to establish a
prognosis?
Summary of Evidence
Immunohistochemical findings combined with conventional
histopathologic features can help distinguish MCC from other
tumors and guide prognosis, but clinical and pathologic
findings must always be integrated.14---16 The most specific
markers for MCC are the Cam 5.2 (a low-molecular---weight
cytokeratin [CK]), CK20, and neurofilaments, particularly
when perinuclear dot-like positivity is observed. MCCs
typically express neuroendocrine markers such as synaptophysin, chromogranin, and CD56, which help distinguish
these tumors from most non-neuroendocrine tumors. Negative staining for CK7 and thyroid transcription factor 1 helps
rule out metastasis from small-cell carcinoma of the lung
or other organs, while negative S-100 protein and common
leukocyte antigen results rule out melanoma and lymphoma,
respectively. Merkel cell polyomavirus, which is normally
detected using the antibody CM2B4, is present in 70% to
80% of cases, and diffuse expression confirms diagnosis and
indicates a better prognosis.17,18 Variations in immunohistochemical staining patterns have been described for MCC, but
they are either less specific or are supported by lower levels
of evidence (level of evidence 4).

Diagnosis and Treatment of Merkel Cell Carcinoma
Table 1
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Summary of Clinical Practice Guideline Recommendations.

Clinical Question

Summary of Recommendations

Level of
Evidence/Grade of
Recommendation

1. Is the AEIOU acronym
(Asymptomatic, Expanding Rapidly,
Immune suppression, Older than 50
years, UV-exposed site) useful for
diagnosis?
2. Can immunohistochemical markers
combined with conventional
histopathologic features distinguish
MCC from other tumors and be used
to establish a prognosis?
3. Does SLN biopsy alter survival?

The AEIOU rule can be useful for diagnosing Merkel cell
carcinoma (MCC). owever, diagnostic suspicion based on
clinical data only is the first option in just 1% of cases. A
definitive diagnosis should always be based on histopathologic
findings.
Immunohistochemical staining should always be used as a
complementary diagnostic technique in MCC. Correlation of
clinical and pathologic findings is always necessary in MCC, as
some tumors have unusual immunohistochemical profiles.

4/C

4. If SLN biopsy is performed for
prognostic purposes, is there a
minimum primary tumor size
predictive of a negative result that
renders the procedure unnecessary?
5. Is positron emission
tomography---computed tomography
(PET-CT) preferable to computed
tomography for detecting distant
metastasis?
6. Should the tumor site be treated
with radiation therapy after surgery,
even in the case of negative margins?

7. When there is no clinical evidence
of spread to the regional lymph
nodes, is a watch-and-wait approach
appropriate or should the patient be
treated with radiation therapy or
lymph node dissection?

8. Is there a minimum recommended
frequency for follow-up visits to
detect recurrence? Can a follow-up
schedule be established?

Although SLN biopsy has not been demonstrated to improve
survival in MCC, it should be performed wherever possible in
patients without clinically evident nodal disease.
Tumor size should not influence decisions regarding whether or
not to perform SLN biopsy.

4/C

5/D

4/C

PET-CT scanning should be used for initial staging, particularly
in patients with a high risk of distant metastasis.

3a/B

Radiation therapy can be omitted at the site of small primary
tumors (< 1 cm) excised with wide negative margins in patients
without risk factors, such as lymphovascular invasion and
immunosuppression.
Nonetheless, and unless there is evidence indicating
otherwise, adjuvant radiation therapy to the surgical bed
should always be considered following the excision of a tumor
with a diameter of 2 cm or more without clear margins.
Radiation therapy should be administered as soon as possible,
as delayed intervention can negatively affect prognosis.
SLN biopsy and dissection are recommended depending on the
results.
Regional radiotherapy is recommended in the following cases:
Patients who did not undergo SLN biopsy with enlarged lymph
nodes or with clinically negative nodes and a risk of subclinical
disease.
Patients with a negative SLN biopsy result that is very likely to
be a false negative because of tumor location (head and
neck), previous wide excision, or other technical problems.
Patients with a positive SLN biopsy who did not undergo lymph
node dissection.
Patients who underwent lymph node dissection but had
multiple affected lymph nodes or extracapsular extension.
There is no evidence to support any particular follow-up
schedule.
Follow-up should be more intensive, i.e., with more frequent
visits, for the first 2 to 3 years and longer in patients with more
advanced disease or a higher risk of recurrence. Depending on
these factors, follow-up visits should be scheduled at intervals
of 1 to 6 months for the first 2 to 3 years and thereafter at
intervals of 6 to 12 months. Patients should be monitored for
at least 5 years; after this an annual visit is recommended.

2b/B

3b/B

5/D
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Table 1 (Continued)
Clinical Question

Summary of Recommendations

Level of
Evidence/Grade of
Recommendation

9. What are the most effective
exploratory techniques for detecting
recurrence?

Physical examination of the full skin surface, the area around
the primary tumor, and superficial lymph nodes should be
performed at each visit.
As there is a lack of consensus on which tests should be
ordered at different clinical stages and follow-up visits, the
need for routine imaging and serology testing should be
determined by local skin tumor committees depending on the
resources available. If there are clinical manifestations of
recurrence, appropriate imaging studies should be ordered to
reassess stage. PET-CT offers greater sensitivity that CT and is
considered useful for detecting subclinical disease.

4/C

If SLN biopsy is performed for prognostic purposes,
is there a minimum primary tumor size predictive
of a negative result that renders the procedure
unnecessary?

AEDV Recommendation
Immunohistochemical staining should always be used as a
complementary diagnostic technique in MCC. Positive staining with low-molecular---weight keratins showing a dot-like
pattern is highly specific and is the minimum diagnostic
requirement. The addition of CK7, CK20, and neurofilament stains to rule out metastasis from lung cancer, which
is the main entity in the differential diagnosis, is highly
recommendable. Expression of neuroendocrine markers is
diagnostic. As some of these tumors are hybrid or may
contain heterologous elements, detection of areas of squamous cell carcinoma or leiomyosarcoma cells does not rule
out a diagnosis of MCC. Positive staining for Ber-EP4 is not
uncommon in MCC and therefore this stain is not useful for
distinguishing MCC from basal cell carcinoma. Correlation of
clinical and pathologic findings is essential in MCC, as some
tumors have unusual immunohistochemical profiles (grade
of recommendation C).

Summary of Evidence
Most studies recommend performing SLN biopsy whenever
possible, regardless of tumor size. Unlike in melanoma,
there are no clinical (size, location) or pathologic (thickness, mitotic rate, lymphovascular invasion) predictors that
help determine the need for SLN biopsy in MCC33---35 (level of
evidence 4).

Does sentinel lymph node biopsy alter survival?

Is positron emission tomography---computed
tomography preferable to computed tomography
for detecting distant metastasis?

Summary of Evidence
No scientific studies have demonstrated that sentinel lymph
node (SLN) biopsy alters survival in MCC. SLN status, however, is the strongest independent predictor of survival in
this setting. Approximately one-third of patients with clinically node-negative disease have microscopic nodal disease.
SLN biopsy therefore has an important role as a minimally
invasive staging tool. Numerous studies have shown that
pathologically negative lymph nodes (pN0) are associated
with better survival compared with clinically negative lymph
nodes(cN0)19---32 (level of evidence 5).

AEDV Recommendation
Although SLN biopsy has not been demonstrated to improve
survival in MCC, it should be performed wherever possible
in patients without clinically evident nodal disease (grade
of recommendation D).

AEDV Recommendation
Tumor size should not influence decisions regarding whether
or not to perform SLN biopsy (grade of recommendation C).

Summary of Evidence
Imaging studies are recommended for the staging of MCC,
but agreement is lacking on the best modalities. Some
authors have recommended the use of simple chest radiography combined with other tests depending on clinical
findings (chest and abdomen computed tomography [CT],
brain magnetic resonance imaging, abdominal and lymph
node ultrasound).36---39
Other studies have shown that positron emission
tomography (PET)-CT scanning alters initial staging and
treatment in 16% to 22% of cases and radiation therapy doses
in 15%40---42 (level of recommendation 3a).

AEDV Recommendation
PET-CT scanning should be used for initial staging, particularly in patients with a high risk of distant metastasis (grade
of recommendation B).
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Should the tumor site be treated with radiation
therapy after surgery, even in the case of negative
margins?
Summary of Evidence
Retrospective observational studies have shown that radiation therapy can prevent recurrence and increase survival
in MCC. In particular, a significant survival benefit has been
observed for adjuvant radiation therapy in patients with
stage i and ii disease.
In addition, a randomized controlled trial, which was
stopped prematurely,43 and a meta-analysis44 of observational studies have shown that postoperative adjuvant
radiation therapy reduces the risk of locoregional recurrence, although no evidence was found for altered survival
(level of evidence 2a).
Improved overall survival has been observed in patients
treated with postoperative radiation therapy, particularly in
those with a primary tumor larger than 2 cm.45 One retrospective study published in 2013, however, renewed doubts
about the value of radiation therapy in MCC, as it found an
increase in overall but not disease-specific survival46 (level
of evidence 2b).
In the absence of data from large, prospective, randomized studies, it would appear reasonable to contemplate the
use of radiation therapy in patients with high-risk factors
for recurrence, namely, immunosuppression, large tumors,
aggressive histologic patterns, and lymphovascular invasion
(level of evidence 2b).

AEDV Recommendation
Radiation therapy can be omitted at the site of small primary tumors (< 1 cm) excised with wide negative margins in
patients without risk factors, such as lymphovascular invasion and immunosuppression.7
Nonetheless, and unless there is evidence indicating otherwise, adjuvant radiation therapy to the surgical bed should
always be considered following the excision of a tumor with
a diameter of 2 cm or more without clear margins. Radiation therapy should be administered as soon as possible, as
delayed intervention can negatively affect prognosis (grade
of recommendation B).

When there is no clinical evidence of spread to the
regional lymph nodes, is a watch-and-wait
approach appropriate or should the patient be
treated with radiation therapy or lymph node
dissection?
Summary of Evidence
Just 1 randomized clinical trial has compared observation
versus adjuvant regional radiation therapy to the tumor
bed following the surgical treatment of stage I MMC.43 The
trial, however, was stopped prematurely due to a decrease
in recruitment because of the growing use of SLN biopsy.
Eighty-three patients, nonetheless, were recruited. While
radiation therapy did not improve overall survival, it was
associated with a significant reduction in the risk of regional
recurrence (0% vs 16.7%).
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All the guidelines consulted recommend SLN biopsy in
this situation, followed by radiation therapy or lymph node
dissection if the result is positive.
Radiation therapy is only recommended as a stand-alone
treatment for patients who are not candidates for SLN biopsy
(contraindication, surgical problems, or refusal to undergo
the procedure) or for lymph node regions where sentinel
lymph nodes are difficult to identify (level of evidence 3b).
AEDV Recommendation
In patients with MCC and clinically negative nodes, SLN
biopsy should be performed whenever possible and be followed by lymph node dissection if the result is positive.
Regional radiotherapy is recommended in the following
cases:
- Patients who did not undergo SLN biopsy with enlarged
lymph nodes or with clinically negative nodes and a risk
of subclinical disease.
- Patients with a negative SLN biopsy result that is very
likely to be a false negative because of tumor location
(head and neck), previous wide excision, or other technical problems.
- Patients with a positive SLN biopsy who did not undergo
lymph node dissection.
- Patients who underwent lymph node dissection but had
multiple affected lymph nodes or extracapsular extension
(grade of recommendation B).

Is there a minimum recommended frequency for
follow-up visits to detect recurrence? Can a
follow-up schedule be established?
Summary of Evidence
No scientific studies have analyzed optimal follow-up intervals following MCC treatment.
MCC has a high risk of local and nodal recurrence and
distant metastasis. Risk of recurrence is mainly determined
by stage at diagnosis and is higher in the first 2 to 3 years
after treatment of the primary tumor.47---50 Most guidelines
therefore recommend close observation for the first 2 to 3
years. The minimum follow-up time is 5 years, but lifetime
monitoring is recommended (level of evidence 5).
AEDV Recommendation
There is no evidence to support any particular follow-up
schedules after treatment of a primary MCC.
Several factors should be considered when deciding on
follow-up intervals and duration: risk of recurrence, disease
stage, age, immunosuppression, treatment received (clear
or involved margins, use of radiation therapy or not), patient
anxiety levels, physician preferences, and resources available.
Follow-up should be more intensive, i.e., with more frequent visits, for the first 2 to 3 years and longer in patients
with more advanced disease or a higher risk of recurrence.
Depending on these factors, follow-up visits should be scheduled at intervals of 1 to 6 months for the first 2 to 3 years and
thereafter at intervals of 6 to 12 months. Patients should be
monitored for at least 5 years and annually thereafter (grade
of recommendation D).
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What are the most effective exploratory
techniques for detecting recurrence?
Summary of Evidence
No studies have established the most effective exploratory
techniques for monitoring patients with MCC.
All the guidelines recommend a full skin and lymph node
examination at each visit accompanied by imaging studies depending on the findings of this examination and the
patient’s history. Some guidelines do, however, recommend
routine ultrasound examination of regional lymph nodes.
However, even in high-risk cases, imaging studies should be
tailored to the individual, as not all patients are candidates
for additional treatment and it is not clear whether early
detection of metastasis improves prognosis.41,51
Recent studies have described the value of serial measurements of capsid protein and Merkel cell polyomavirus
oncogene antibody titers, although these results are still
controversial52---54 (level of evidence 4).
AEDV Recommendation
Physical examination of the full skin surface, the area around
the primary tumor, and superficial lymph nodes should be
performed at each visit.
As there is a lack of consensus on which tests should
be ordered at different clinical stages and follow-up visits,
the need for routine imaging and serology testing should
be determined by local skin tumor committees depending
on the resources available. If there are clinical manifestations of recurrence, appropriate imaging studies should be
ordered to reassess stage. PET-CT offers greater sensitivity
than CT and is considered useful for detecting subclinical
disease (grade of recommendation, C).

Discussion
CPGs adapted from other recent guidelines help guide
decision-making in the field of dermato-oncology.
The main strength of the current study is the application of a rigorous reproducible method for adapting existing
guidelines to our context with the involvement of a multidisciplinary panel and a review by external experts.
This CPG should be updated within 3 years to ensure that
its recommendations continue to be valid.
As with all guidelines, the recommendations in this guideline should not be construed as dictating an exclusive course
of action. They should be applied flexibly, with consideration
of patient preferences, physician experience, and availability of local resources.
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Appendix A. Supplementary data
Supplementary data associated with this article can be
found, in the online version, at doi:10.1016/j.ad.2019.01.
006.
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et al. Clinical characteristics of Merkel cell carcinoma at diagnosis in 195 patients: The AEIOU features. J Am Acad Dermatol.
2008;58:375---81.
13. Coggshall K, Tello T, North JP, Yu SS. Merkell cell carcinoma: An
update and review pathogenesis, diagnosis and staging. J Am
Acad Dermatol. 2018;78:433---42.
14. Harms PW. Update on Merkel cell carcinoma. Clin Lab Med.
2017;37:485---501.
15. Fernández-Figueras MT, Puig L, Musulen E, Gilaberte M,
Lerma E, Serrano S, et al. Expression profiles associated with
aggressive behavior in Merkel cell carcinoma. Mod Pathol.
2007;20:90---101.

Diagnosis and Treatment of Merkel Cell Carcinoma
16. Tilling T, Wladykowski E, Failla AV, Houdek P, Brandner JM, Moll
I. Immunohistochemical analyses point to epidermal origin of
human Merkel cells. Histochem Cell Biol. 2014;141:407---21.
17. Moshiri AS, Doumani R, Yelistratova L, Blom A, Lachance K,
Shinohara MM, et al. Polyomavirus-negative merkel cell carcinoma: A more aggressive subtype based on analysis of 282
cases using multimodal tumor virus detection. J Invest Dermatol. 2017;137:819---27.
18. Mertz KD, Schmid M, Burger B, Itin P, Palmedo G,
Schärer L, et al. Detection of Merkel cell polyomavirus
in epidermodysplasia-verruciformis-associated skin neoplasms.
Dermatology. 2011;222:87---92.
19. Kouzmina M, Leikola J, Bohling T, Koljonen V. Positive sentinel
lymph node biopsy predicts local metastases during the course
of disease in Merkel cell carcinoma. J Plast Surg Hand Surg.
2013;47:139---43.
20. Mojica P, Smith D, Ellenhorn JD. Adjuvant radiation therapy is
associated with improved survival in Merkel cell carcinoma of
the skin. J Clin Oncol. 2007;25:7---1043.
21. Morrison WH, Peters LJ, Silva EG, Wendt CD, Ang KK, Goepfert H.
The essential role of radiation therapy in securing locoregional
control of Merkel cell carcinoma. Int J Radiat Oncol Biol Phys.
1990;19:583---91.
22. Toker C. Trabecular carcinoma of the skin. Arch Dermatol.
1972;105:107---10.
23. Santamaria-Barria JA, Boland GM, Yeap BY, Nardi V, DiasSantagata D, Cusack JC Jr. Merkel cell carcinoma: 30-year
experience from a single institution. Ann Surg Oncol.
2013;20:1365---73.
24. Gupta SG, Wang LC, Penas PF, Gellenthin M, Lee SJ, Nghiem
P. Sentinel lymph node biopsy for evaluation and treatment of
patients with Merkel cell carcinoma: The Dana-Farber experience and meta-analysis of the literature. Arch Dermatol.
2006;142:685---90.
25. Tai P. A practical update of surgical management of merkel cell
carcinoma of the skin. ISRN surgery. 2013::97---8507.
26. Koljonen V, Bohling T, Virolainen S. Tumor burden of sentinel
lymph node metastasis in Merkel cell carcinoma. J Cutan Pathol.
2011;38:508---13.
27. Knoepp SM, Hookim K, Placido J, Fields KL, Roh MH.
The application of immunocytochemistry to cytologic direct
smears of metastatic merkel cell carcinoma. Diagn Cytopathol.
2013;41:729---33.
28. Su LD, Lowe L, Bradford CR, Yahanda AI, Johnson TM, Sondak
VK. Immunostaining for cytokeratin 20 improves detection of
micrometastatic Merkel cell carcinoma in sentinel lymph nodes.
J Am Acad Dermatol. 2002;46:661---6.
29. Schmalbach CE, Lowe L, Teknos TN, Johnson TM, Bradford CR.
Reliability of sentinel lymph node biopsy for regional staging of
head and neck Merkel cell carcinoma. Arch Otolaryngol Head
Neck Surg. 2005;131:4---610.
30. Ko JS, Prieto VG, Elson PJ, Vilain RE, Pulitzer MP, Scolyer
RA, et al. Histological pattern of Merkel cell carcinoma sentinel lymph node metastasis improves stratification of Stage III
patients. Mod Pathol. 2016;29:122---30.
31. Harms KL, Healy MA, Nghim P. Analysis of prognostic factors
from 9387 Merkel cell carcinoma cases from the basis for
the new 8th edition AJCC staging system. Ann Surg Oncol.
2016;23:3564---71.
32. Mehrany K, Otley CC, Weenig RH, Phillips PK, Roenigk RK,
Nguyen TH. A meta-analysis of the prognostic significance of
sentinel lymph node status in Merkel cell carcinoma. Dermatol
Surg. 2002;28:113---7.
33. Tai P, Yu E, Assouline A, Lian JD, Kurian J, Krzisch C. Management of Merkel cell carcinoma with emphasis on small primary
tumors–a case series and review of the current literature. J
Drugs Dermatol. 2010;9:105---10.

467
34. Iyer JG, Storer BE, Paulson KG, Lemos B, Phillips JL, Bichakjian
CK, et al. Relationships among primary tumor size, number of
involved nodes, and survival for 8044 cases of Merkel cell carcinoma. J Am Acad Dermatol. 2014;70:637---43.
35. Tarantola TI, Vallow LA, Halyard MY, Weenig RH, Warschaw
KE, Grotz TE, et al. Prognostic factors in Merkel cell carcinoma: Analysis of 240 cases. J Am Acad Dermatol. 2013;68:
425---32.
36. Anderson SE, Beer KT, Banic A, Steinbach LS, Martin M, Friedrich
EE, et al. MRI of Merkel cell carcinoma: Histologic correlation and review of the literature. AJR Am J Roentgenol.
2005;185:1441---8.
37. Johnson TM, Bradford CR, Gruber SB, Sondak VK, Schwartz
JL. Staging workup, sentinel node biopsy, and follow-up tests
for melanoma: Update of current concepts. Arch Dermatol.
2004;140:107---13.
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