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Recurrence and Survival in Patients With Merkel Cell
Carcinoma Undergoing Surgery Without Adjuvant
Radiation Therapy to the Primary Site
Marcus L. Frohm, MD; Kent A. Griffith, MPH, MS; Kelly L. Harms, MD, PhD; James A. Hayman, MD;
Douglas R. Fullen, MD; Christine C. Nelson, MD; Sandra L. Wong, MD; Jennifer L. Schwartz, MD;
Christopher K. Bichakjian, MD

IMPORTANCE The use of adjuvant radiation therapy (RT) to the primary site in Merkel cell
carcinoma (MCC) is not uncommon. However, the need for adjuvant RT to the primary site in
patients at low risk for local recurrence is questionable.

OBJECTIVES To examine the occurrence of true local, satellite, in-transit, regional, and distant
recurrences in patients undergoing surgery alone without adjuvant RT to the primary site. To
establish overall survival (OS), MCC-specific survival (MCCSS), and disease-free survival (DFS)
relationships in a cohort of patients with MCC.

DESIGN, SETTING, AND PARTICIPANTS Our University of Michigan Multidisciplinary MCC
Program database was used to obtain characteristics and outcome measures for 104 patients
(105 primary MCCs) with tumors less than 2 cm in diameter. The majority of patients were
treated between July 2006 and November 2012.

MAIN OUTCOMES AND MEASURES Outcome measures included the occurrence of true local,
satellite, in-transit, regional, and distant recurrences. End points included OS, MCCSS, and
DFS.

RESULTS Overall, information for 55 men and 49 women with 105 primary MCCs was
obtained; 19 patients developed recurrent disease, and the mean time to first recurrence was
10.7 months. True local recurrence occurred in 1 patient with concurrent in-transit recurrence.
Satellite recurrence occurred in 1 patient with concurrent regional recurrence. Four additional
patients developed in-transit metastases. Thirteen patients had a regional recurrence
component, 4 patients had distant metastases, and 6 patients developed subsequent
regional and/or distant recurrences. Stratified by initial pathologic stage, the OS and MCCSS
at 48 months were estimated to be 85.0% (95% CI, 71.8%-92.3%) and 94.4% (95% CI,
83.4%-98.2%) for patients with stage 1A/B disease and 63.2% (95% CI, 36.6%-81.1%) and
78.1% (95% CI, 50.0%-91.5%) for patients with stage 3A disease. The OS and MCCSS at 24
months for patients with stage 3B disease were both 50.0% (95% CI, 5.8%-84.5%).

CONCLUSIONS AND RELEVANCE In selected MCC patients with primary tumors less than 2 cm
in diameter treated with surgery alone without adjuvant RT to the primary site, we found a
low occurrence of true local recurrences and satellite recurrences. This relatively low rate of
local recurrence questions the need for adjuvant RT to the primary tumor site in patients with
small low-risk lesions.
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M erkel cell carcinoma (MCC) is a potentially aggres-
sive cutaneous malignancy with a considerable risk
of local recurrence, regional and distant metasta-

sis, and death. While relatively uncommon, the incidence of
MCC tripled in the last 2 decades of the twentieth century and
continues to increase.1 The majority of patients (>70%) pre-
sent with disease that is clinically localized to the primary site
(2010 American Joint Committee on Cancer [AJCC] stage 1 or
2); however, high-level evidence regarding optimal manage-
ment of the primary tumor site is lacking.2-4 Local recurrence
rates vary widely and have been reported between 4% and
53%.3-7 Precise local recurrence rates are difficult to ascertain
as regional failures are frequently included as locoregional
recurrence.

An optimal strategy for management of the primary tu-
mor site has yet to be determined, and the recommendations
in the literature are variable. Given the limitations in the avail-
able literature, our primary objective was to examine the oc-
currence of local, satellite, in-transit, and regional recur-
rence, as well as distant metastasis in a contemporary cohort
of patients with MCC undergoing wide local excision of the
primary tumor site without the use of adjuvant radiation
therapy (RT) to the primary site. A secondary objective was
to establish overall, Merkel cell carcinoma–specific survival
(MCCSS), and disease-free survival (DFS) relationships
within this cohort.

Methods
The institutional review board at the University of Michigan
approved this study. Our prospectively maintained MCC da-
tabase was queried for all patients who did not receive adju-
vant RT to the primary site following wide local excision of a
primary MCC at the University of Michigan. One hundred
twelve patients were identified. The 8 patients with primary
tumors 2 cm or larger were excluded because adjuvant RT to
the primary site was recommended but the patients de-
clined, or complicated postoperative wound healing
prevented administration. In total, 104 patients with 105
primary MCCs less than 2 cm were included. The majority of
the tumors (n = 102) were evaluated and treated between July
2006 (the opening of the MCC program) and November 2012.
Three additional tumors treated at the University of Michi-
gan between 2001 and 2005 were included because these
patients continued their follow-up in our MCC clinic. Patients
were presented to our Multidisciplinary MCC Tumor Board for
consensus regarding the initial treatment plan. All patients un-
derwent wide local excision of the primary tumor. Surgical mar-
gins of generally 1 to 2 cm were excised based on the clinical
presentation and location of the tumor, allowing for, when-
ever possible, primary closure without a skin graft. Tumors
with a positive surgical margin were re-excised. None of the
patients received adjuvant RT to the primary site(s). Regional
staging via sentinel lymph node (SLN) biopsy at the time of the
wide local excision was recommended for all clinically node-
negative patients at presentation. Patients with palpable re-
gional nodal disease at presentation underwent completion

lymph node dissection at the time of the wide local excision
following tissue confirmation of nodal metastasis by fine needle
aspirate or excision. Adjuvant RT to the regional basin follow-
ing completion lymph node dissection was recommended for
individuals at high risk for regional recurrence (ie, ≥2 lymph
nodes involved, large nodal tumor burden, and/or extracap-
sular extension). Regional RT consisted of a cumulative dose
of at least 50.4 Gy (to convert milligray to rad, multiply by 0.1)
to the treated area. None of the patients received chemo-
therapy as part of their initial treatment.

Clinical characteristics included patient sex, age, pres-
ence or absence of immunosuppression (medication- or dis-
ease-induced), site of the primary MCC (categorized as head/
neck, upper extremity, lower extremity including buttock, and
trunk), and the clinical diameter of the primary tumor in cen-
timeters (categorized as <1 cm and 1-2 cm). Histologic charac-
teristics of the primary tumor included tumor thickness (mea-
sured in millimeters from the granular layer of the epidermis
to the deepest extent of tumor invasion [ie, Breslow thick-
ness]), presence or absence of angiolymphatic invasion, num-
ber of mitoses per millimeter squared, growth pattern, pres-
ence or absence of ulceration, and nodal disease status (positive
or negative SLN or clinical lymph node metastasis at presen-
tation). All patients were staged according to the 2010 AJCC
staging for Merkel cell carcinoma.8 Histopathologic evalua-
tion of all primary lesions and SLN biopsies was performed by
board-certified dermatopathologists in the MCC program at the
University of Michigan.

Outcome measures included the occurrence of true local
recurrence (recurrent tumor arising within, or directly adja-
cent to, the primary excision scar), satellite recurrence (cuta-
neous metastases within 2 cm of the primary excision scar),
in-transit recurrence (cutaneous metastases >2 cm from the
primary excision scar but distal to the regional draining lymph
node basin), regional recurrence (palpable or image-based re-
currence within the regional draining lymph node basin), dis-
tant metastases, and death. End points included overall sur-
vival (OS), MCCSS, and DFS. Follow-up time for the end points
were calculated from the date of diagnosis until death (ie, OS),
until death due to Merkel cell carcinoma (ie, MCCSS), or until
first occurrence of local, satellite, in-transit, regional recur-
rence or distant metastasis. Patients not experiencing the

Key Points
Question What is the occurrence of true local, satellite, in-transit,
regional, and distant recurrences in patients with Merkel cell
carcinoma undergoing surgery without adjuvant radiation therapy
to the primary site?

Findings In this cohort study of 104 patients with 105 primary
tumors less than 2 cm in diameter, true local with concurrent
in-transit recurrence occurred in 1 patient, satellite with
concurrent regional recurrence occurred in 1 patient, 4 additional
patients developed in-transit recurrences, 13 patients had regional
recurrences, and 4 patients had distant metastases.

Meaning Low occurrence of true local and satellite recurrences
questions the need for adjuvant RT to the primary site in selected
patients with small tumors.
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events of interest were censored on their last known clinical
follow-up date. The product-limit method of Kaplan and Meier
was used to estimate event-free probabilities, and Cox pro-
portional hazard regression models were used to explore pos-
sible associations with the patient and tumor characteristics.
Multivariable models were constructed for OS and DFS. All
clinical and histopathologic characteristics as previously de-
scribed were presented to the models; however, because of the
strong association between tumor diameter and depth, these
were not offered simultaneously to the multivariate models.
The best multivariate models were constructed based upon
consideration of statistical significance and the Akaike Infor-
mation Criterion. For all statistical tests, P values at or below
.05 were considered significant.

Results
Patient and Tumor Data
One hundred four patients (55 males, 49 females) with 105
primary MCCs were identified; 64 tumors were less than 1
cm in clinical diameter, and 41 tumors were 1 to 2 cm. The
mean histopathologic tumor thickness was 3.9 mm, and the
mean mitotic rate was 26.0 mitoses/mm2. Angiolymphatic
invasion was identified in 17 tumors and absent in 80. The
mean surgical margin was 1.4 cm for tumors less than 1 cm
and 1.5 cm for tumors 1 to 2 cm in diameter. At presentation,
100 patients with 101 tumors were clinically node negative.
Sentinel lymph node biopsy was recommended for each of
these patients. For the 24 SLN-positive tumors, completion
lymph node dissection was performed in 21 cases. Four
patients presented with palpable lymphadenopathy (stage
3B disease). Each of these patients underwent a completion
lymph node dissection following tissue confirmation of
nodal metastases. The initial AJCC pathologic staging for
this cohort was 69 patients (65.7%) with stage 1A disease; 8
(7.6%), stage 1B; 24 (22.9%), stage 3A; and 4 (3.8%), stage
3B. Additional patient and tumor data are listed in eTables 1
and 2 in the Supplement, respectively.

None of the 105 primary tumor sites were treated with
adjuvant RT. However, 8 patients received adjuvant RT to the
regional lymph node basin as part of the initial treatment plan.
Two patients with a positive SLN biopsy declined completion
lymph node dissection and were treated with primary RT to
the nodal basin. One patient with a positive SLN biopsy de-
clined further treatment and MCC recurred in the regional nodal
basin 6 months later. Completion lymph node dissection was
performed for this patient at the time of recurrence.

Follow-up
The median follow-up for this cohort of patients was 34.3
months (95% CI, 29.2-38.6) as calculated using the reverse cen-
soring method of the product-limit estimate. The follow-up
range was 5.6 to 123.5 months. At the time of data analysis, 87
patients (83.7%) were alive. Seventeen patients (16.3%) were
deceased. Nine patients died of disease, while 8 died from an-
other cause. At the time of last follow-up, 86 patients (82.7%)
had no evidence of disease (Table 1).

Recurrences
Nineteen patients (18.3%) developed recurrent disease. The
mean time to first recurrence was 10.7 months. True local re-
currence was observed in 1 patient (1.0%). This patient also had
concurrent in-transit recurrence. Satellite recurrence oc-
curred in 1 patient (1.0%) who had concurrent regional recur-
rence. Four additional patients developed in-transit metasta-
ses as a component of their recurrence (3.8%).

The regional nodal basin was the most common site of
recurrence. Thirteen patients (12.5%) had a regional recurrence
component. Distant metastases were observed in 4 patients
(3.8%). Subsequent regional and/or distant recurrences devel-
oped in 6 patients. Recurrence data are summarized in Table 1.

Survival
When stratified by initial pathologic stage, the OS and MCCSS
at 48 months were estimated to be 85.0% (95% CI, 71.8%-
92.3%) and 94.4% (95% CI, 83.4%-98.2%) for patients with
stage 1A/B disease and 63.2% (95% CI, 36.6%-81.1%) and 78.1%
(95% CI, 50.0%-91.5%) for patients with stage 3A disease
(Figure 1 and Figure 2). The OS and MCCSS at 24 months for
patients with stage 3B disease were both 50.0% (95% CI, 5.8%-
84.5%).

Overall survival was significantly associated with patient
age at diagnosis and positive nodal disease (positive SLN or
clinical nodal disease at presentation) (Table 2). Disease-free
survival was significantly associated with positive nodal dis-
ease but not with patient age at diagnosis (Table 3). In the best

Table 1. Recurrence, Disease Status, and Follow-up Data for 104
Patients (105 Tumors) With MCC Treated With Surgical Excision
of the Primary Tumor Without Adjuvant RT

Characteristic No. (%), Mean or Median
Follow-up, mo

Median (range) 34.3 (5.6-123.5)

Status at last follow up

No evidence of disease 86 (82.7)

Alive with disease 1 (1.0)

Died of disease 9 (8.7)

Died of other cause 8 (7.7)

Any recurrence

Yes 19 (18.3)

No 85 (81.7)

Mean time to first recurrence,a mo

Mean (range) 10.7 (3.5-23.3)

Site of recurrence First/subsequent

Local 0/0

Satellite 0/0

In-transit 3 (2.9)/0

Regional 9 (8.7)/0

Distant 2 (1.9)/5 (4.8)

Local and in-transit 1 (1.0)/0

Satellite and regional 1 (1.0)/0

In-transit and regional 1 (1.0)/0

Regional and distant 2 (1.9)/1 (1.0)

a Overall, 19 patients experienced recurrences.
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multivariate models, patients with nodal disease (stage 3A and
3B) were more than 4 times more likely to have disease fail-
ure and 3 times more likely to die than patients with node-
negative disease (Tables 2 and 3).

Discussion
There is little debate that the current initial treatment of
primary MCC typically includes surgical excision. Although sur-
gical margins for primary MCC remain undefined, best prac-
tice margins are likely based on the size of the primary tumor
and anatomic site. Historically, wide local excision with 2- to
3-cm margins was recommended.7,9,10 However, in the larg-
est single-institution study3 that included the evaluation of lo-

cal recurrence, a relatively low local recurrence rate (8%) was
achieved with an average margin-negative surgical excision of
1.1 cm. Boyer et al5 reported a marginal recurrence rate of 4%,
defined as recurrent tumor contiguous with the primary
excision scar, following Mohs surgery with a mean surgical
margin of 1.67 cm for tumors averaging 1.58 cm in diameter.

The role of adjuvant RT to the primary site following
surgical excision also remains undefined. The available litera-
ture is largely limited to retrospective single-institution stud-
ies and small case series with heterogeneous cohorts of pa-
tients. Several studies have shown statistically significant
differences between local recurrence rates with surgery alone
compared with surgery plus RT, favoring adjuvant RT.6,9,11-14

Yet others have demonstrated no difference in local recur-
rence rates between these groups.3-5,7,15 Disagreement regard-

Figure 1. Overall Survival
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This Kaplan-Meier curve shows
overall survival stratified by
pathologic stage of disease at
presentation for 104 patients with
Merkel cell carcinoma (105 tumors)
treated with surgical excision of the
primary tumor without adjuvant
radiation therapy.

Figure 2. Merkel Cell Carcinoma–Specific Survival

0

No. at risk, stage
1A/1B
3A
3B

0 50

20
1
0

75

3
0

100

2

125

0

1.0

0.8

Su
rv

iv
al

 P
ro

ba
bi

lit
y

Months

0.6

0.4

0.2

25

48
14

2

Stage 3A
Stage 1A/1B

Stage 3B

77
24

4

P < .001
This Kaplan-Meier curve shows
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(105 tumors) treated with surgical
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without adjuvant radiation therapy.
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ing the use of adjuvant RT to the primary site is not surpris-
ing. The variability of treatment and end points evaluated (any
recurrence vs stratified local, regional, or distant recurrence
vs survival) leads to difficulties in interpretation and compari-
son among published studies.

Several groups have studied the potential survival ben-
efit from the use of adjuvant RT (local and/or regional) for
patients with MCC. Some were able to demonstrate a posi-
tive correlation.12,14,16,17 Yet others were unable to detect

an improved survival rate following the use of adjuvant
RT.3,5-7,11,18-20 Again, confounding variables including surgi-
cal margins, sites radiated, additional treatments such as
chemotherapy, and sites of recurrence compromise the
validity of the conclusions. Mojica et al17 reported on 1665
cases of MCC in the SEER registry and concluded that the
use of adjuvant RT is associated with improved survival in
patients with MCC. However, the authors admit that mul-
tiple potential confounding variables such as chemotherapy
use, surgical margin status, completion of adjuvant therapy,
RT dose, sites radiated, and recurrence data were unable to

Table 2. Characteristics Associated With Overall Survival
for 104 Patients (105 Tumors) With MCC Treated With Surgical
Excision of the Primary Tumor Without Adjuvant RT

Characteristic HR (95% CI) P Value

Univariate Associations
Sex

Male 2.31 (0.81-6.58)
.12

Female 1 [Reference]

Age at diagnosis

1-Year increase 1.06 (1.01-1.11) .02

Body site

Head/neck 1 [Reference]

.57
Lower extremity 0.65 (0.14-3.05)

Upper extremity 1.45 (0.47-4.46)

Trunk 0.50 (0.11-2.34)

Diameter primary, cma

<1 1 [Reference]
.92

1-2 0.95 (0.35-2.57)

Deptha

1-mm increase 0.95 (0.78-1.15) .59

Angiolymphatic invasion

No 1 [Reference]
.92

Yes 0.94 (0.31-2.89)

Mitoses

1-Mitosis/mm2 increase 1.01 (0.98-1.02) .67

Growth pattern

Circumscribed 1 [Reference]
.78

Infiltrative 0.86 (0.29-2.52)

Ulceration

No 1 [Reference]
.31

Yes 2.14 (0.49-9.36)

Positive nodal diseaseb

No 1 [Reference]
.01

Yes 3.42 (1.32-8.86)

Best Multivariate Model

Age at diagnosis

1-Year increase 1.05 (1.00-1.10) .04

Positive nodal diseaseb

No 1 [Reference]
.02

Yes 3.05 (1.17-7.97)

Abbreviations: HR, hazard ratio; MCC, Merkel cell carcinoma; RT, radiation
therapy.
a Diameter and depth of the primary are highly correlated and were not offered

simultaneously to the multivariate model.
b Positive sentinel lymph node or clinical nodal disease at presentation.

Table 3. Characteristics Associated With Disease-Free Survival
for 104 Patients (105 Tumors) With MCC Treated With Surgical
Excision of the Primary Tumor Without Adjuvant RT

Characteristic HR (95% CI) P Value

Univariate Associations
Sex

Male 2.08 (0.90-4.82)
.09

Female 1 [Reference]

Age at diagnosis

1-Year increase 1.03 (0.99-1.07) .10

Body site

Head/neck 1 [Reference]

.35
Lower extremity 0.69 (0.22-2.13)

Upper extremity 1.12 (0.44-2.85)

Trunk 0.29 (0.07-1.30)

Diameter primary, cma

<1 1 [Reference]
.09

1-2 1.96 (0.89-4.30)

Deptha

1-mm increase 0.96 (0.82-1.18) .58

Angiolymphatic invasion

No 1 [Reference]
.24

Yes 1.65 (0.71-3.84)

Mitoses

1-Mitosis/mm2 increase 1.01 (0.99-1.02) .19

Growth pattern

Circumscribed 1 [Reference]
.32

Infiltrative 1.51 (0.67-3.43)

Ulceration

No 1 [Reference]
.19

Yes 2.24 (0.67-7.52)

Positive nodal diseaseb

No 1 [Reference]
<.001

Yes 4.27 (1.93-9.43)

Best Multivariate Model

Positive nodal diseaseb

No 1 [Reference]
<.001

Yes 4.27 (1.93-9.43)

Abbreviations: HR, hazard ratio; MCC, Merkel cell carcinoma; RT, radiation
therapy.
a Diameter and depth of the primary are highly correlated and were not offered

simultaneously to the multivariate model.
b Positive sentinel lymph node or clinical nodal disease at presentation.
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be evaluated. Moreover, after correcting for selection bias,
adjuvant RT did not significantly improve OS.21

When considering the value of a particular therapy, the in-
tent of the treatment intervention, whether local, regional,
and/or distant disease control, should drive the evaluation of
its effectiveness. At our institution, the use of adjuvant RT to
the primary tumor site is based on the potential improve-
ment of local control. In our opinion, the use of adjuvant RT
to the primary site to prevent regional or distant recurrence
and improve survival in the absence of local recurrence is coun-
terintuitive. Given the paucity of high-level evidence to guide
MCC primary site management, we developed an institu-
tional algorithmic approach to the management of patients with
AJCC stage 1 to 3 MCC, including management of the primary
site.22 For tumors less than 2 cm in clinical diameter, wide lo-
cal excision with 1- to 2-cm margins is recommended without
adjuvant RT to the primary site, thereby sparing any associ-
ated morbidity. For tumors 2 cm or larger, wide excision with
2-cm margins is recommended when possible, followed by ad-
juvant RT to improve local control. These surgical margins are
generally attainable without significant cosmetic or func-
tional morbidity (eFigures 1 and 2 in the Supplement). All posi-
tive margins are re-excised if possible to achieve negative
histopathologic margins. Other indications at our institution
for adjuvant RT to the primary tumor site may include, in some
cases, the presence of other adverse features like angiolym-
phatic invasion and/or a close surgical margin where re-
excision is not feasible. Every patient is discussed at our Mul-
tidisciplinary MCC Tumor Board to determine individualized
optimal treatment. Mohs surgery is generally not performed
for MCC at our institution in part owing to the logistical diffi-
culty of coordinating with SLN biopsy, which is performed un-
der general anesthesia. Moreover, excellent local control and
final cosmetic outcomes can be achieved without Mohs sur-
gery (eFigures 1 and 2 in the Supplement).

The primary aim of this study was to evaluate the occur-
rence of local recurrence (including true local and satellite re-
currence) following wide local excision of the primary tumor
without the use of adjuvant RT in a contemporary cohort of
patients with MCC. The patients in our study had primary tu-
mors less than 2 cm in diameter, consistent with our manage-
ment approach. True local recurrence was uncommon (1 of 104
patients [1.0%]). When satellite recurrences were included, lo-
cal recurrence occurred in only 2 patients (1.9%). These recur-
rences would have been within a standard radiation field with
a 5-cm radius and therefore could potentially have been pre-
vented with the use of adjuvant RT to the primary site. In-
transit recurrence was observed in 5 patients (4.8%). The po-
tential benefit of adjuvant RT to the primary tumor site in
patients who later develop in-transit recurrences in the ab-
sence of local recurrence is questionable, unless the in-
transit disease falls exclusively within the 5-cm radius stan-
dard radiation field. Unfortunately, in-transit disease is often
unpredictable and can occur many centimeters from the pri-
mary site. Four of the 5 patients with in-transit recurrences had
positive SLNs at the time of treatment of the primary tumor.
Two of these patients with positive SLNs had in-transit dis-
ease falling outside a 5-cm radius around the primary lesion

site. One patient had a single in-transit metastasis falling within
a 5-cm radius. However, while receiving adjuvant RT to the pri-
mary and in-transit sites, the patient developed additional in-
transit metastases outside the radiation field. For 1 patient, ac-
curate location of the in-transit disease could not be
determined. For the patient who was SLN negative with an
in-transit recurrence, disease occurred beyond a 5-cm radius
and was accompanied by palpable regional disease. Unless
the radiation field would have included the primary tumor
bed, the entire lymphatic drainage area, and the nodal basin
(which off the head and neck is generally not achievable),
adjuvant RT to the primary site would not be expected to
have prevented the in-transit recurrences in at least 3 of 5 of
these patients.

Of the 19 patients with recurrences, 12 (63%) presented with
AJCC stage 3A or 3B disease. Three patients had palpable nodal
disease on presentation (3B) and 9 patients had nodal metas-
tases identified on SLN biopsy (3A). For these 12 patients with
known regional metastatic disease, it would be difficult to ra-
tionalize that adjuvant RT to the primary site would offer any
additional benefit beyond local control. The other 7 patients
(those without nodal disease at presentation) recurred region-
ally or distantly, none recurred locally. In the absence of a local
or satellite recurrence, it would again be difficult to argue that
adjuvant RT to the primary site would have decreased the risk
of regional recurrence or distant metastasis.

Stratified by pathologic stage, the 4-year MCCSSs were 94%
for stage 1A/B (n = 77) and 78% for stage 3A (n = 24). The 2-year
MCCSS for stage 3B was 50% (n = 4). Based on multivariate
analysis, DFS was only associated with nodal disease at pre-
sentation (either clinical nodal disease or a positive SLN), while
OS was associated with both nodal disease at presentation and
patient age at diagnosis.

Conclusions
Merkel cell carcinoma is a radiosensitive tumor, and adjuvant
RT plays a critical role in the management of high-risk local
disease and/or regional disease. In the setting of a high-
volume MCC clinic with an experienced multidisciplinary
team, we have found a low occurrence of true local and satel-
lite recurrences (2 of 104 patients [1.9%]) in selected patients,
with primary tumors less than 2 cm in diameter treated with
surgery alone without adjuvant RT to the primary site. This is
an observational study of patients with low-risk small pri-
mary MCC tumors who did not receive adjuvant RT to the
primary site in their initial management. Based on our treat-
ment algorithm, there is no control group with similar MCC
tumors managed with surgery and adjuvant RT as initial
treatment of the primary lesion. However, the relative low
occurrence of local recurrence in our cohort suggests that
adjuvant RT to the primary site may be unnecessary in
patients with low-risk small primary lesions. When a paucity
of high-level evidence exists, critical review of the best avail-
able evidence is imperative before recommending any type
of treatment, surgical or nonsurgical, particularly when those
treatments have potential morbidity and significant cost.

Research Original Investigation Merkel Cell Carcinoma Without Radiation to the Primary Site

1006 JAMA Dermatology September 2016 Volume 152, Number 9 (Reprinted) jamadermatology.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2016.1428&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2016.1428
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2016.1428&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2016.1428
http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2016.1428


Copyright 2016 American Medical Association. All rights reserved.

ARTICLE INFORMATION

Accepted for Publication: March 9, 2016.

Published Online: June 1, 2016.
doi:10.1001/jamadermatol.2016.1428.

Author Contributions: Drs Schwartz and Griffith
had full access to all of the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.
Study concept and design: Frohm, Wong, Schwartz,
Bichakjian.
Acquisition, analysis, or interpretation of data:
Frohm, Griffith, Harms, Hayman, Fullen, Nelson,
Wong, Schwartz, Bichakjian.
Drafting of the manuscript: Frohm, Griffith,
Schwartz.
Critical revision of the manuscript for important
intellectual content: Frohm, Griffith, Harms,
Hayman, Fullen, Nelson, Wong, Schwartz,
Bichakjian.
Statistical analysis: Griffith, Harms.
Study supervision: Nelson, Wong, Bichakjian.

Conflict of Interest Disclosures: None reported.

REFERENCES

1. Hodgson NC. Merkel cell carcinoma: changing
incidence trends. J Surg Oncol. 2005;89(1):1-4.

2. Schwartz JL, Bichakjian CK, Lowe L, et al.
Clinicopathologic features of primary Merkel cell
carcinoma: a detailed descriptive analysis of a large
contemporary cohort. Dermatol Surg. 2013;39(7):
1009-1016.

3. Allen PJ, Bowne WB, Jaques DP, Brennan MF,
Busam K, Coit DG. Merkel cell carcinoma: prognosis
and treatment of patients from a single institution.
J Clin Oncol. 2005;23(10):2300-2309.

4. Medina-Franco H, Urist MM, Fiveash J, Heslin
MJ, Bland KI, Beenken SW. Multimodality treatment
of Merkel cell carcinoma: case series and literature
review of 1024 cases. Ann Surg Oncol. 2001;8(3):
204-208.

5. Boyer JD, Zitelli JA, Brodland DG, D’Angelo G.
Local control of primary Merkel cell carcinoma:
review of 45 cases treated with Mohs micrographic
surgery with and without adjuvant radiation. J Am
Acad Dermatol. 2002;47(6):885-892.

6. Gillenwater AM, Hessel AC, Morrison WH, et al.
Merkel cell carcinoma of the head and neck: effect
of surgical excision and radiation on recurrence and
survival. Arch Otolaryngol Head Neck Surg. 2001;127
(2):149-154.

7. Yiengpruksawan A, Coit DG, Thaler HT,
Urmacher C, Knapper WK. Merkel cell carcinoma.
Prognosis and management. Arch Surg. 1991;126
(12):1514-1519.

8. Edge SB, Byrd DR, Compton CC, Fritz AG,
Greene FL, Trotti A, eds. AJCC Cancer Staging Manual.
7th ed. New York, NY: Springer; 2010.

9. Kokoska ER, Kokoska MS, Collins BT, Stapleton
DR, Wade TP. Early aggressive treatment for Merkel
cell carcinoma improves outcome. Am J Surg. 1997;
174(6):688-693.

10. Shaw JH, Rumball E. Merkel cell tumour: clinical
behaviour and treatment. Br J Surg. 1991;78(2):138-
142.

11. Ghadjar P, Kaanders JH, Poortmans P, et al. The
essential role of radiotherapy in the treatment of
Merkel cell carcinoma: a study from the Rare Cancer
Network. Int J Radiat Oncol Biol Phys. 2011;81(4):
e583-e591.

12. Lewis KG, Weinstock MA, Weaver AL, Otley CC.
Adjuvant local irradiation for Merkel cell carcinoma.
Arch Dermatol. 2006;142(6):693-700.

13. Boyle F, Pendlebury S, Bell D. Further insights
into the natural history and management of primary
cutaneous neuroendocrine (Merkel cell) carcinoma.
Int J Radiat Oncol Biol Phys. 1995;31(2):315-323.

14. Meeuwissen JA, Bourne RG, Kearsley JH. The
importance of postoperative radiation therapy in

the treatment of Merkel cell carcinoma. Int J Radiat
Oncol Biol Phys. 1995;31(2):325-331.

15. Veness MJ, Perera L, McCourt J, et al. Merkel
cell carcinoma: improved outcome with adjuvant
radiotherapy. ANZ J Surg. 2005;75(5):275-281.

16. Jabbour J, Cumming R, Scolyer RA, Hruby G,
Thompson JF, Lee S. Merkel cell carcinoma:
assessing the effect of wide local excision, lymph
node dissection, and radiotherapy on recurrence
and survival in early-stage disease--results from a
review of 82 consecutive cases diagnosed between
1992 and 2004. Ann Surg Oncol. 2007;14(6):1943-
1952.

17. 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(9):1043-1047.

18. Asgari MM, Sokil MM, Warton EM, Iyer J,
Paulson KG, Nghiem P. Effect of host, tumor,
diagnostic, and treatment variables on outcomes in
a large cohort with Merkel cell carcinoma. JAMA
Dermatol. 2014;150(7):716-723.

19. Tarantola TI, Vallow LA, Halyard MY, et al.
Prognostic factors in Merkel cell carcinoma: analysis
of 240 cases. J Am Acad Dermatol. 2013;68(3):
425-432.

20. Hui AC, Stillie AL, Seel M, Ainslie J. Merkel cell
carcinoma: 27-year experience at the Peter
MacCallum Cancer Centre. Int J Radiat Oncol Biol
Phys. 2011;80(5):1430-1435.

21. Housman DM, Decker RH, Wilson LD. Regarding
adjuvant radiation therapy in merkel cell carcinoma:
selection bias and its affect on overall survival. J Clin
Oncol. 2007;25(28):4503-4504.

22. Bichakjian CK, Lowe L, Lao CD, et al. Merkel cell
carcinoma: critical review with guidelines for
multidisciplinary management. Cancer. 2007;110(1):
1-12.

Merkel Cell Carcinoma Without Radiation to the Primary Site Original Investigation Research

jamadermatology.com (Reprinted) JAMA Dermatology September 2016 Volume 152, Number 9 1007

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2016.1428&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2016.1428
http://www.ncbi.nlm.nih.gov/pubmed/15611998
http://www.ncbi.nlm.nih.gov/pubmed/23551620
http://www.ncbi.nlm.nih.gov/pubmed/23551620
http://www.ncbi.nlm.nih.gov/pubmed/15800320
http://www.ncbi.nlm.nih.gov/pubmed/11314935
http://www.ncbi.nlm.nih.gov/pubmed/11314935
http://www.ncbi.nlm.nih.gov/pubmed/12451374
http://www.ncbi.nlm.nih.gov/pubmed/12451374
http://www.ncbi.nlm.nih.gov/pubmed/11177031
http://www.ncbi.nlm.nih.gov/pubmed/11177031
http://www.ncbi.nlm.nih.gov/pubmed/1842182
http://www.ncbi.nlm.nih.gov/pubmed/1842182
http://www.ncbi.nlm.nih.gov/pubmed/9409598
http://www.ncbi.nlm.nih.gov/pubmed/9409598
http://www.ncbi.nlm.nih.gov/pubmed/2015460
http://www.ncbi.nlm.nih.gov/pubmed/2015460
http://www.ncbi.nlm.nih.gov/pubmed/21775069
http://www.ncbi.nlm.nih.gov/pubmed/21775069
http://www.ncbi.nlm.nih.gov/pubmed/16785371
http://www.ncbi.nlm.nih.gov/pubmed/7836085
http://www.ncbi.nlm.nih.gov/pubmed/7836086
http://www.ncbi.nlm.nih.gov/pubmed/7836086
http://www.ncbi.nlm.nih.gov/pubmed/15932436
http://www.ncbi.nlm.nih.gov/pubmed/17356954
http://www.ncbi.nlm.nih.gov/pubmed/17356954
http://www.ncbi.nlm.nih.gov/pubmed/17369567
http://www.ncbi.nlm.nih.gov/pubmed/17369567
http://www.ncbi.nlm.nih.gov/pubmed/24807619
http://www.ncbi.nlm.nih.gov/pubmed/24807619
http://www.ncbi.nlm.nih.gov/pubmed/23200197
http://www.ncbi.nlm.nih.gov/pubmed/23200197
http://www.ncbi.nlm.nih.gov/pubmed/20708847
http://www.ncbi.nlm.nih.gov/pubmed/20708847
http://www.ncbi.nlm.nih.gov/pubmed/17906216
http://www.ncbi.nlm.nih.gov/pubmed/17906216
http://www.ncbi.nlm.nih.gov/pubmed/17520670
http://www.ncbi.nlm.nih.gov/pubmed/17520670
http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2016.1428

