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A B S T R A C T

Purpose
Merkel cell carcinoma (MCC) is an uncommon cutaneous malignancy. Most reports consist
of single-institution experiences of fewer than 30 patients. The natural history of MCC is
poorly defined.

Patients and Methods
A review was performed of Memorial Sloan-Kettering Cancer Center’s MCC database,
identifying 251 patients who had been treated between 1970 and 2002. Patient, tumor, and
treatment-related factors were analyzed for their association with recurrence and survival.

Results
The average follow-up for all patients was 40 months and 46 months for patients alive at last
follow-up. The 5-year disease-specific survival rate was 64%. Disease stage was the only
independent predictor of survival (stage I, 81%; stage II, 67%; stage III, 52%; stage IV, 11%;
P � .001). Pathologic staging of the draining nodal basin was performed in 71 (40%) of 177
patients who presented with clinically negative nodes, and 16 of these patients (23%) were
found to have node-positive disease. Pathologic nodal staging was associated with improved
stage-specific survival probabilities (clinical node-negative, 75% v pathologic node-negative
disease, 97%; P � .009) and decreased nodal recurrence (44% v 11%, P � .001). The
median time to recurrence was 9 months, and 102 patients (43%) recurred. Local recurrence
developed in 8% of patients after margin-negative excision.

Conclusion
These data demonstrate that the natural history of MCC is variable and dependent on the
stage of disease at presentation. Pathologic nodal staging identifies a group of patients with
excellent long-term survival. After margin-negative excision and pathologic nodal staging,
local and nodal recurrence rates are low.

J Clin Oncol 23:2300-2309. © 2005 by American Society of Clinical Oncology

INTRODUCTION

Merkel cell carcinoma (MCC) is an uncom-
mon cutaneous malignancy with a natural
history that has been poorly defined. Sur-
vival and recurrence rates for this disease
have been reported from studies of fewer
than 40 patients with limited follow-up, pa-
tients accrued over long periods of time, and
variable methods used for staging; and of-
ten, stage-specific survival is not reported.1-6

Because of these factors, widely disparate
recurrence and survival data have been pub-

lished. Local recurrence rates have been re-
ported between 4% and 62%.1,7-10 Overall
recurrence rates have been reported be-
tween 45% and 75%.1,2,7,8 Overall survival
rates have been reported between 30% and
75%.1,2,5,7-9

The recommended treatment for pa-
tients with MCC has also been variable.
Some authors have reported low recurrence
rates and excellent survival after surgical ex-
cision in early-stage patients and have not
found the use of adjuvant therapies to be
associated with improved outcome.7,8,10
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Others have reported high locoregional recurrence rates
after surgical excision.9,11,12 Many of these studies have
found adjuvant radiotherapy and adjuvant chemotherapy
to be associated with improved rates of recurrence and
survival.9,11,12 Others have recommended systemic che-
motherapy and radiation, rather than excision, because
of the high metastatic potential of MCC.13,14 These au-
thors have investigated the use of definitive chemoradio-
therapy in patients with tumors more than 1 cm in size or
with nodal metastases.

The purpose of this study was to review our prospec-
tively maintained MCC database and to describe the natural
history of this disease from a large single-institution expe-
rience. Patient, tumor, and treatment-related variables were
assessed for their association with recurrence and survival.
Stage-specific survival rates were calculated. Methods used
for determining nodal status were assessed and evaluated
for their influence on stage-specific survival probabilities.

PATIENTS AND METHODS

A review was performed of Memorial Sloan-Kettering Cancer
Center’s (MSKCC) MCC database. This database includes all pa-
tients identified in hospital and pathology records as having been
treated at MSKCC for the diagnosis of MCC since 1970. The
current study includes all patients who had been treated for MCC
between January 1970 and December 2002. Approval for this
study was obtained from the institutional review board before
database review.

At MSKCC, a four-tiered staging system is used for patients
with MCC. The staging of MCC was developed in the 1980s as a
three-tiered system and was stratified by the presence or absence of
nodal disease (node negative, stage I; and node positive, stage II) or
by the presence of distant metastatic disease (stage III). A prior
study from our institution in 19997 identified the diameter of the
primary tumor (� 2 cm or � 2 cm) as an additional predictor of
survival in node-negative patients, and this was incorporated into
the staging of the node-negative group. Our current four-tiered
system separates patients with node-negative disease into stage I
(� 2-cm primary tumor) and stage II (� 2-cm primary tumor).
Patients with node-positive disease are categorized as having stage
III disease, and the presence of distant metastatic disease is cate-

gorized as stage IV disease (Table 1). This system is more consis-
tent with other American Joint Committee on Cancer staging
systems. Stages I and II represent low- and high-risk primary
disease, respectively, and stages III and IV represent the presence
of nodal metastases and distant metastases, respectively.

Patient, tumor, and treatment characteristics were reviewed.
Patient characteristics were sex and age at diagnosis. Tumor char-
acteristics were tumor site, primary tumor size, clinical and patho-
logic stage at presentation, and disease status at the time of last
follow-up. Treatment characteristics included management of the
primary lesion, margin status of resected specimens, and manage-
ment of the draining nodal basin. Sentinel lymph node biopsy
(SLNBx) was first used at our institution for nodal staging in
selected patients with MCC in 1996. Before 1996, pathologic stag-
ing for patients with clinically negative nodes was performed se-
lectively by elective lymph node dissection (ELND).

Associations between disease recurrence and patient, tumor,
and treatment variables were assessed using the �2 test. Means of
continuous variables were compared using a two-sample t test.
Disease-specific survival probabilities were estimated using the
Kaplan-Meier method and compared by the log-rank test. Factors
associated with survival by log-rank comparison were entered into
a Cox regression analysis. All statistical tests were two-sided, with
the type I error controlled at 5%.

RESULTS

Patient and Tumor Data

Two hundred fifty-one patients were treated at our
institution between 1970 and 2002. Since 1990, 190 patients
(81%) have been treated for MCC, and 161 (64%) of the 251
patients have been treated since 1995. The patient and tu-
mor data is listed in Table 2.

One hundred seventy-seven patients (70%) presented
with clinically negative regional nodes, 60 patients (24%)
presented with clinically suspicious regional lymphadenop-
athy, and 14 patients (6%) presented with evidence of dis-
tant metastatic disease. The two most common sites for the
primary lesion were the extremities (n � 95, 38%) and
the head and neck (n � 73, 29%). Metastatic disease in the
setting of an unknown primary tumor was diagnosed in 31
patients (12%). The median diameter of the primary tumor

Table 1. Current MSKCC Staging System for Patients With Merkel Cell Carcinoma

TNM Staging for Merkel Cell Carcinoma

T N M

T1, primary tumor � 2 cm N0, negative regional lymph nodes M0, no evidence of distant metastatic disease
T2, primary tumor � 2 cm N1, positive regional lymph nodes M1, distant metastatic disease present

Stage Criteria
I T1, N0, M0
II T2, N0, M0
III Any T, N1, M0
IV Any T, Any N, M1

Abbreviation: TNM, tumor, node, metastasis.
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was 1.5 cm (range, 0.2 to 14.0 cm). Patients with tumors of
the head and neck presented with lesions that were smaller
in diameter than patients with tumors of other locations
(mean, 1.3 v 2.6 cm, respectively; P � .001) and were less
likely to present with clinically apparent regional nodal
disease (16% v 38%, respectively; P � .001).

Treatment of the Primary Tumor and Draining

Nodal Basin

A wide excision was attempted on all but two of the
patients who presented with local or regional disease and a
known primary (Table 3). The two patients who did not
undergo wide excision received radiotherapy to the primary
lesion. Margin status could be determined in 196 of 211
patients who underwent excision of the primary lesion. Nega-

tive margins were obtained in 185 (94%) of these 196 patients.
The average width of the surgical margin was 1.1 cm.

At the time of presentation, 177 patients presented with
clinically negative nodes and no evidence of distant meta-
static disease. Operative nodal staging and treatment
(ELND or SLNBx) was performed in 71 of these patients
(40%), and 106 patients (60%) were clinically staged as
node negative (Table 3). Adjuvant radiotherapy was deliv-
ered to the clinically negative nodal basin in four of the 106
clinically node-negative patients. Within the group of 71
patients who underwent pathologic staging, ELND was per-
formed in 17 patients (24%), and 54 patients (76%) under-
went SLNBx. Over the last 6 years of the study, patients who
presented with clinically negative nodes were more likely to
have undergone pathologic nodal staging (35%, 1970 to
1995 v 71%, 1996 to 2002; P � .001).

Histologically positive nodes were identified in 16
(23%) of the 71 patients who underwent pathologic staging
of a clinically negative nodal basin. Positive nodes were
identified in four (24%) of the 17 patients who underwent
ELND and in 12 (22%) of the 54 patients who underwent
SLNBx (P � .81). Completion lymphadenectomy was per-
formed in eight (67%) of the 12 patients discovered to have
node-positive disease by SLNBx, and additional positive
nodes were identified in two (25%) of these eight patients.
Positive nodes were discovered in 24% of patients with
tumors less than 2 cm in diameter and in 20% of patients
with tumors � 2 cm in diameter (P � .71). A single positive
lymph node (range, one to five positive nodes) was identi-
fied in 11 (69%) of the 16 patients who presented with
clinically negative and pathologically positive nodes.

Operative nodal treatment was performed on 57 of the
60 patients who presented with regional lymphadenopathy,
two patients received radiotherapy alone to the nodal basin,
and a single patient received systemic chemotherapy. A
therapeutic nodal dissection was performed in 45 (79%) of
the 57 patients who underwent operative nodal treatment,
and 12 patients (21%) underwent excisional biopsy of the
clinically suspicious node(s) (Table 3). All patients who
underwent operative nodal treatment were found to have
pathologically positive nodes. The average number of pos-
itive nodes in these 57 patients was four (range, one to 29
positive nodes).

Adjuvant radiotherapy was administered to 41 (17%)
of the 237 patients who presented with local or regional
disease. Adjuvant radiotherapy was delivered to the surgical
bed in 17 patients, to the draining nodal basin in nine
patients, and to both the surgical bed and nodal basin in 15
patients. The diameter of the primary tumor was associated
with the use of adjuvant radiotherapy to the surgical bed
(� 2 cm, 10% v � 2 cm, 23%; P � .02). Margin status was
not associated with the use of adjuvant radiotherapy to the
surgical bed (margin negative, 14% v margin positive,
27%; P � .20). The status of the draining nodal basin was

Table 2. Patient and Tumor Characteristics of the 251 Patients
Treated for Merkel Cell Carcinoma

Factor
No. of

Patients %

Age, years
Median 69
Range 36-95

Sex
Male 150 60
Female 101 40

Location of primary
Extremity 95 38
Head and neck 73 29
Buttocks 36 14
Unknown 31 12
Trunk 16 7

Diameter of primary, cm
Median 1.5
Range 0.2-14.0

Clinical stage at presentation
I 111 44
II 66 26
III 60 24
IV 14 6

Recurrence of disease (n � 236)
Yes 102 43
No 134 57

Relapse-free interval (n � 102), months
Median 9
Range 2-70

Site of first recurrence (n � 102)
Local 15 15
In transit 9 9
Nodal 55 55
Distant 29 29

Status at last follow-up
NED 140 56
AWD 22 9
DOD 64 25
DOC 25 10

Abbreviations: NED, no evidence of disease; AWD, alive with disease;
DOD, died of disease; DOC, died of other causes.
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associated with the use of adjuvant radiotherapy to the
nodal basin (node positive, 22% v node negative, 5%;
P � .001). Although they were more likely to present with
smaller node-negative tumors, patients who presented with
tumors of the head and neck were more likely to receive
adjuvant radiotherapy to both the surgical bed (head and
neck, 21% v other sites, 10%; P � .02) and to the draining
nodal basin (head and neck, 15% v other sites, 8%; P � .08).

Adjuvant chemotherapy was administered to 28 (12%)
of the 237 patients who presented with local or regional
disease. Multiple different regimens were used; however,
carboplatin and etoposide were the most common agents
used. Nodal status was associated with the use of adju-
vant chemotherapy (node positive, 30% v node negative,
2%; P � .001).

Recurrence

The 5-year relapse-free survival for the 237 patients
who presented with local or regional disease was 48%
(Fig 1). Disease recurred in 102 patients. The median
time to recurrence was 9 months (range, 2 to 70 months),
and 93 (91%) of the 102 patients experienced disease
recurrence within 2 years of diagnosis. The most com-
mon site of first recurrence for all patients was the drain-
ing nodal basin (Table 2).

Local recurrence developed as a first or subsequent
recurrence in 19 (8%) of the 237 patients who presented
with local or regional disease. Local recurrence developed in
15 (8%) of the 185 patients who underwent a margin-
negative excision and in two (18%) of the 11 patients who
underwent a margin-positive excision (P � .31). Obtain-
ing a surgical margin of more than 1 cm was not associ-
ated with decreased local recurrence (� 1 cm, 9% v � 1
cm, 10%; P � .83). The use of adjuvant radiotherapy
(surgical bed) was not associated with a decrease in local

recurrence (radiotherapy, 10% v no radiotherapy, 8%;
P � .76). In addition, no association was identified be-
tween adjuvant radiotherapy and local recurrence in the
subgroup of patients (n � 185) who had undergone a
margin-negative excision (Table 4).

Nodal recurrence developed as a first or subsequent
recurrence in 59 (25%) of the 237 patients who presented
with local or regional disease. Nodal recurrence developed
in 15 (11%) of the 128 patients who presented with stage I to
III disease and who underwent operative nodal staging and
treatment (SLNBx, ELND, or therapeutic node dissection)
and in 44 (44%) of the 102 patients who were clinically
staged as node negative (P � .001). Distant metastatic dis-
ease, rather than nodal recurrence, was the most common

Table 3. Treatment of the Primary Lesion and Regional Nodal Basin in Patients Presenting With Local or Regional Disease

Operative Treatment
(No. of patients)

Adjuvant� Radiotherapy
(No. of patients)

Treatment of the primary lesion
Patients with local or regional disease and known primary (n � 211)

Margin-negative excision 185 25
Margin-positive excision 11 3

Treatment of the nodal basin
Patients with clinically negative nodes (n � 177)

None 106 4
SLNBx (n � 54) or ELND (n � 17) 71 7

Patients with clinically positive nodes (n � 60)
None 3 —
Therapeutic node dissection 45 11
Excisional biopsy 12 2

Abbreviations: SLNBx, sentinel lymph node biopsy; ELND, elective lymph node dissection.
�Two patients who had local or regional disease and a known primary did not undergo excision and, thus, received definitive radiotherapy to the primary

lesion. Also, two patients with clinically positive nodes, who did not receive operative treatment, received definitive radiotherapy to the nodal basin.

Fig 1. Relapse-free survival for the 237 patients who presented with local
or regional disease.
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site of first recurrence (n � 18) in the 128 patients who had
undergone operative nodal staging and treatment at the
time of presentation. Patients who presented with clinically
positive nodes experienced a similar rate of nodal recur-
rence as those who presented with clinically negative and
pathologically positive nodes (15% v 8%, respectively;
P � .19). The use of adjuvant radiotherapy (nodal basin)
was not associated with decreased nodal recurrence (radio-
therapy, 13% v no radiotherapy, 26%; P � .13). In addi-
tion, no association between the use of adjuvant
radiotherapy and nodal recurrence was identified in the
subgroup of patients who presented with pathologically
positive nodes (Table 5).

Distant metastatic disease developed as a first or subse-
quent recurrence in 49 (21%) of the 237 patients who
presented with local or regional disease. The development
of distant metastases was associated with the stage of disease
at presentation (stage I, 13%; stage II, 25%; and stage III,
29%; P � .04). The use of adjuvant chemotherapy was not
associated with the development of distant recurrence in
patients who presented with local or regional disease (adju-
vant chemotherapy, 32% v no adjuvant chemotherapy,
19%; P � .11).

Survival

The average length of follow-up for all patients in this
study was 40 months. Patients who were alive at the time of
last follow-up (n � 162) had an average follow-up of 46
months. The 5-year disease-specific survival rate for all
patients was 64% (Fig 2). At the time of last follow-up, 140
(56%) of 251 patients were without evidence of disease, 64
patients (25%) had died from disease, 25 patients (10%)

had died from other causes, and 22 patients (9%) were alive
with disease.

Patient, tumor, and treatment-related variables and
their association with survival in patients who presented
with local or regional disease (n � 237) are presented in
Table 6. Sex, tumor location (head and neck v other), tumor
size, clinical nodal status, and pathologic nodal status were
factors associated with survival by univariate analysis. The
use of adjuvant chemotherapy was associated with de-
creased survival by univariate analysis. The use of adjuvant
chemotherapy was not associated with survival in the sub-
group of 76 patients identified as having node-positive dis-
ease (Fig 3).

When factors associated with survival were analyzed by
Cox regression, the only independent predictor of survival
was the pathologic nodal status. Stage of disease at presen-
tation was also an independent predictor of survival when
substituted for pathologic nodal status and size of primary
tumor and placed into the regression analysis. The stage-
specific survival probabilities for the 251 patients in this
study are presented in Figure 4.

The stage-specific survival probabilities for patients
with locoregional disease who underwent clinical nodal
staging (n � 166) and pathologic nodal staging (n � 131)
are presented in Figure 5. None of the 35 patients with
pathologic stage I disease (� 2 cm, node negative) had died
from disease at the time of the last follow-up (Fig 5B). The
median length of follow-up for this group of patients was 33
months. One of the 20 patients who were identified as
having pathologic stage II disease (� 2 cm, node negative)
had died of disease at the time of last follow-up (Fig 5B).

The method used (clinical v pathologic) for nodal stag-
ing was associated with stage-specific survival. Patients with
clinically negative nodes (clinical stage I and II) had a 5-year

Table 4. Influence of Adjuvant Radiotherapy (surgical bed) on Local
Recurrence After Margin-Negative Excision (n � 185)�

Recurrence
Received

Radiotherapy
Did Not Receive

Radiotherapy

No local recurrence, No. 148 22
Local recurrence, No. 12 3
Local recurrence rate, % 8 14

�P � .45.

Table 5. Influence of Adjuvant Radiotherapy (nodal basin) on
Nodal Recurrence in Patients Found to Have Pathologically

Positive Nodes (n � 73)�

Recurrence
Received

Radiotherapy
Did Not Receive

Radiotherapy

No nodal recurrence, No. 49 14
Nodal recurrence, No. 8 2
Nodal recurrence rate, % 14 13

�P � .83

Fig 2. Disease-specific survival for the 251 patients treated for Merkel
cell carcinoma.
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survival rate of 75%, and patients with pathologically neg-
ative nodes (pathologic stage I and II) had a 5-year survival
rate of 97% (P � .009). Patients with clinically negative and
pathologically positive nodes had a 5-year survival rate of

62%, and patients who presented with clinically positive
nodes had a 5-year survival rate of 49% (P � .19). In
addition, patients with one positive lymph node (n � 40)
had a 5-year survival rate of 66%, patients with two to four
positive lymph nodes (n � 21) had a 5-year survival rate of
62%, and patients with more than four positive lymph
nodes (n � 16) had a 5-year survival rate of 30% (P � .001,
log-rank test).

The 2-year disease-specific survival rate for the 14 pa-
tients who presented with distant metastatic disease was
11%, and the median survival time was 9 months. At the
time of last follow-up, two of these 14 patients were alive
with disease. The length of follow-up for these two patients
was 7 months and 20 months.

DISCUSSION

Staging systems have been developed to better define prog-
nosis in patients with malignancy and are determined by the
presence or absence of specific factors that are predictive of
survival. As with all other malignancies, the prognosis of
patients presenting with MCC is variable. Specific survival
probabilities for MCC patients are dependent on the stage
of disease at the time of presentation. Factors used in the
staging system for MCC include the size of the primary
tumor, the status of the regional nodal basin, and whether
distant metastatic disease is present.7,8,15 Identification of
these factors in any given patient allows a more accurate
assessment of prognosis and should be used to guide pa-
tients and physicians in balancing the benefits and risks of
specific treatment modalities.

The 5-year disease-specific survival for the 251 patients
in this study was 64%. The stage of disease at the time of

Table 6. Patient, Tumor, and Treatment-Related Variables and
Their Association With DSS in Patients Presenting With

Stage I to III Disease (n � 237)

Factor
No. of

Patients
5-Year DSS

(%)
P

(log-rank)

Sex
Male 140 62 .09
Female 97 78

Age � 69 years
Yes 114 64 .82
No 123 69

Primary site of head and neck
Yes 73 87 .02
No 164 62

Size of primary
� 2 cm 117 77 .02
� 2 cm 84 59

Clinical nodal status
Negative 177 75 .002
Positive 60 49

Pathologic nodal status
Negative 55 97 � .001�

Positive 73 52
Margin-negative excision

Yes 185 73 .11
No 11 33

Adjuvant chemotherapy
Yes 28 28 .001
No 209 73

Abbreviation: DSS, disease-specific survival.
�Only factor independently predictive (Cox regression) of DSS.

Fig 3. Comparison of disease-specific survival in node-positive patients
who either received (n � 23) or did not receive (n � 53) adjuvant
chemotherapy (ChemoRx).

Fig 4. Disease-specific survival for the 251 patients treated for Merkel cell
carcinoma by stage of disease at presentation.
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presentation was the only patient, tumor, or treatment-
related factor found to be predictive of survival. The use of
pathologic nodal staging identified a group of patients with
excellent 5-year survival. The 5-year survival rate of patho-
logically staged node-negative patients was 97% (Fig 5B).
Patients with pathologically positive nodes had a 5-year
survival rate of 52%.

Because MCC is an uncommon malignancy, the ma-
jority of studies that describe the natural history of this
disease consist of single-institution experiences of fewer
than 40 patients.1-3,5,6,16 In these studies, the inclusion of
just a few patients with advanced disease can significantly
decrease overall survival estimates and result in the labeling
of this tumor as aggressive or highly malignant. However,
even in these instances, when stage-specific survival is re-
ported, patients who present with early-stage tumors expe-
rience prolonged survival. In a recent study from the
University of Alabama, the 3-year actuarial survival rate for
16 patients treated for MCC was 31%.1 Adenopathy was
present in four patients, and two patients were found to be
node positive after undergoing SLNBx. The median sur-
vival time for the node-positive patients (n � 6) was 15
months, and for patients who were clinically node negative
(n � 10), the median survival time was 97 months.

The methods used for determining the stage of disease
are important when survival rates are being reported. When
staging is determined by the presence of nodal and distant
metastatic disease, stage-specific survival probabilities will
improve as techniques improve for determining the pres-
ence or absence of these factors. This concept of stage mi-
gration has been recently demonstrated with the use of
SLNBx and immunohistochemistry for nodal staging in
patients with melanoma and breast cancer.17,18 When the
more sensitive techniques of SLNBx and immunohisto-

chemistry are used to determine nodal status, patients with
lesser amounts of nodal disease are recategorized from node
negative to node positive. The removal of these patients
from the node-negative group and their addition to the
node-positive group improves the probability of survival
for both stages.

The data from this study further demonstrate this con-
cept. In this study, clinically node-negative patients (clinical
stage I or II) had a 5-year survival rate of 75%, and patho-
logically node-negative patients (pathologic stage I or II)
had a 5-year survival rate of 97%. The addition of the
clinically negative and pathologically positive patients
(n � 16) to the 60 patients who presented with adenopathy
(clinical stage III) increased stage III survival from 49% to
52%. Pathologic staging of the nodal basin resulted in an
improvement in stage-specific survival probabilities and iden-
tified a group of patients with excellent long-term survival.

Pathologic staging of the regional lymph nodes is im-
portant in MCC patients who present with clinically local-
ized disease. In the current study, approximately 25% of
patients with clinically negative nodes were found to have
nodal disease after pathologic evaluation. This incidence of
clinically occult nodal disease was not associated with the
size of the tumor. The extent of disease within the nodal
basin was also associated with survival. Patients with a sin-
gle positive lymph node had a 66% 5-year survival rate,
patients with two to four positive nodes had a 62% 5-year
survival rate, and patients with more than four positive
nodes had a 30% 5-year survival rate (P � .001).

We currently recommend that all patients presenting
with localized MCC undergo pathologic nodal staging with
SLNBx. Prior studies from our institution and others have
demonstrated the efficacy of SLNBx for MCC.19,20 Many
institutions did not recommend pathologic nodal staging

Fig 5. Disease-specific survival for patients who underwent (A) clinical nodal staging and (B) pathologic nodal staging by sentinel lymph node biopsy, elective
lymph node disection, or therapeutic nodal staging (clinical stage I v pathologic stage I, P � .01; clinical stage II v pathologic stage II, P � .01; and clinical stage
III v pathologic stage III, P � .81).
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before the development of SLNBx because of the potential
morbidity and unclear benefit of ELND. At our institution,
35% of patients underwent pathologic nodal staging before
the development of SLNBx, and 71% have undergone
pathologic staging since its initial use for MCC at our insti-
tution in 1996. The data from this study demonstrate that
pathologic nodal staging provides a more accurate repre-
sentation of stage-specific survival, identifies a group of
patients who experience excellent long-term survival, and
decreases regional nodal recurrence.

Our recommended treatment for the primary lesion
consists of margin-negative surgical excision. This treat-
ment can be achieved in the majority of patients and results
in low rates of local recurrence. In the current study, patients
who had undergone a margin-negative excision had a local
recurrence rate of 8%, and patients with a positive histologic
margin had a local recurrence rate of 18% (P � .31).

Local recurrence rates have been reported as high as
62% in other studies.1,7-10 This wide variation in local re-
currence may be attributed to an inconsistency in the meth-
ods of reporting. Many studies have not reported local
recurrence, but rather, they have reported the combination
of local and regional recurrence, reported as locoregional
recurrence. Because these studies have often relied on clin-
ical nodal staging, regional nodal recurrence is frequent,
and therefore, locoregional recurrence may be significantly
more regional than local. This method of reporting allows
the misconception that many patients experience failure at
the surgical site after complete excision. When local recur-
rence rates have been reported separately, many studies
have reported rates similar to those in this study.1,13,16 Local
recurrence was reported in one (16%) of 16 patients
treated at the University of Alabama, in four (16%) of 25
patients treated in Sydney, and in one (2%) of 45 patients
treated with Mohs surgery by the United States Naval
Medical Department.1,13,16

We do not recommend the routine use of adjuvant
radiotherapy to the surgical bed. In this study, there was no
association between the use of adjuvant radiotherapy and
local recurrence. Also, in the subgroup of patients who
received adjuvant radiotherapy after a margin-negative ex-
cision, there was no association between local recurrence
and the use of adjuvant radiotherapy. The trend towards
higher local recurrence rates after a margin-positive exci-
sion may warrant the use of adjuvant radiotherapy in se-
lected patients in which a margin-negative excision cannot
be obtained. However, because of the limited data, any
recommendations regarding the use of this treatment for
margin-positive patients must be considered speculative.
In this study, the number of patients with positive histo-
logic margins was low (n � 11), and local recurrence
developed in two patients who had undergone a margin-
positive excision (18%).

Regional nodal recurrence rates have been reported
between 23% and 61%.8,13,21 In this study, the overall nodal
recurrence rate was 25%. Patients who had undergone
pathologic nodal staging (ELND or SLNBx) experienced a
nodal recurrence rate of 11%, and patients who were clini-
cally staged had a nodal recurrence rate of 44%. The high
variability in reported regional nodal recurrence rates may
also be attributed in part to the predominance of clinical
nodal staging before the mid 1990s. In a report by Boyle et
al16 of 34 patients treated between 1979 and 1990, 20 pa-
tients presented with clinically negative nodes and were
clinically staged as node negative, 10 patients presented
with palpable adenopathy, and four patients presented with
distant metastatic disease. Nodal recurrence developed in
12 (60%) of the 20 patients who had been clinically staged as
node negative. None of the 10 patients who underwent
lymphadenectomy for palpable nodes experienced a nodal
recurrence. These results suggest that clinical nodal staging
results in the understaging of many patients with MCC and
has resulted in the reporting of clinically occult nodal dis-
ease as regional nodal recurrence.

MCC has been shown to be radiosensitive in selected
patients.3,13 Thus, many have recommended the use of
adjuvant nodal radiotherapy as a means for reducing the
reported high rate of regional nodal recurrence.1,9,11,12 Our
data do not support the routine use of adjuvant nodal
radiotherapy. In the current study, patients who underwent
pathologic nodal staging had a nodal recurrence rate of
11%. The use of adjuvant radiotherapy was not associated
with recurrence in patients who presented with localized
disease or in the subgroup of patients who presented with
pathologically positive nodes (14% without RT v 13% with
RT; P � .81). Advocates of this treatment may argue that
this lack of association between treatment and outcome is
secondary to the potential selection bias inherent in a ret-
rospective study. However, even if bias exists, the data dem-
onstrate that nodal recurrence is low when pathologic
staging has been performed. Thus, any potential benefit
from adjuvant radiotherapy after pathologic staging must
be balanced against the toxicity of the therapy, which will be
delivered for no benefit in 90% of the patients.

Defining a subgroup of patients at high risk for nodal
recurrence after pathologic staging would identify a group
of patients in which the potential benefits of RT could be
balanced by the risk. Current consensus guidelines from the
National Comprehensive Cancer Network recommend the
routine use of adjuvant nodal radiotherapy when SLNBx
has not been performed or when patients present with
clinically positive regional nodes.22 Our data suggest that
when SLNBx or ELND has not been performed, nodal
disease will become clinically apparent in approximately
45% of patients, and therefore, the use of radiotherapy may
be warranted. Patients with clinically positive nodes would
seem to be at higher risk for nodal recurrence than those
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with lower volume nodal disease; however, the data from
the current study were unable to identify this association.

The use of systemic agents for the treatment of MCC
has been investigated in both the adjuvant setting and in
the setting of advanced disease.4,14,22,23 Multiple agents
have been used to treat MCC, including carboplatin,
etoposide, and vincristine. Retrospective data of patients
treated with nonstandardized regimens for advanced dis-
ease have documented initial response rates between
57% and 75%.4,22 Despite these high response rates,
many studies, as well as ours, report a median survival
of approximately 9 months for patients with distant
metastatic disease.

A variety of toxicities have been reported from the
currently used chemotherapeutic treatment regimens. The
toxic death rate has been reported to be as high as 3% to
7%.4,22 Poulsen et al23 published a prospective study of 53
patients evaluating definitive chemotherapy and local radi-
ation for patients with tumors more than 1 cm in size or
with node-positive disease. Reported toxicities included
grade 3 and 4 neutropenia in 60% of patients and fever and
sepsis in 35% of patients. Grade 3 and 4 skin toxicity,
secondary to radiation, was reported in 63% of patients.
Furthermore, grade 3 skin toxicity was present in 15% of
patients 3 years after treatment, and a single patient re-
quired lower extremity amputation after grade 4 skin and
subcutaneous tissue toxicity.

Currently, we do not recommend the routine use of
adjuvant chemotherapy in patients with MCC. In this
study, patients who presented with pathologically staged
node-negative disease had a 5-year survival rate of 97%. The
use of adjuvant chemotherapy in this group cannot be
justified given the current unproven benefit and known
toxicities of these regimens. Patients who present with
node-positive disease experience a high rate of relapse, and

approximately half of these patients will die from disease
within 5 years. Our data did not find an association between
the use of adjuvant chemotherapy and survival in this
subgroup of patients. The use of adjuvant chemotherapy
in node-positive MCC patients requires further study in
a prospective setting with agents that have an improved
toxicity profile.

In conclusion, the data from this study demonstrate
that the natural history of MCC is variable and dependent
on the stage of disease at the time of presentation. In this
study, patients with histologically node-negative tumors
experienced excellent long-term survival. Approximately
half of patients with node-positive disease survived 5 years,
and the median survival for patients with metastatic disease
was 9 months. Local recurrence rates were approximately
10% after margin-negative excision, and regional nodal
recurrence rates were approximately 10% after operative
nodal staging. Adjuvant radiotherapy was not associated
with decreased local or regional nodal recurrence. Adjuvant
chemotherapy was not associated with decreased recur-
rence or survival. We currently recommend complete sur-
gical excision and pathologic nodal staging in all patients
presenting with local or locoregional disease. Adjuvant ra-
diotherapy to the surgical bed is not warranted after a
margin-negative excision. Adjuvant radiotherapy to the re-
gional nodal basin is not warranted in patients who have
undergone operative nodal staging. Adjuvant chemother-
apy should be further investigated with newer agents in
patients with node-positive disease.
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