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Conclusions  RM is an aggressive disease primarily affect-
ing older, white patients. RT does not improve survival, 
regardless of stage. Optimal management of this lethal dis-
ease remains to be elucidated.
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Introduction

Melanoma accounts for less than one percent of all skin 
cancers, but it accounts for the majority of skin cancer 
deaths (American Cancer Society 2016). While mucosal 
melanoma (MM) accounts for less than one percent of all 
melanomas, it carries a particularly poor prognosis (Chang 
et al. 1998). The anorecum is the third most common site of 
melanoma overall, and is the second most common subsite 
of MM, after the head and neck (Chang et al. 1998; Klas J 
et  al. 1999). While, the incidence of anorectal melanoma 
(ARM) has been increasing over the last several decades, 
the mortality rates have remained unchanged, with five-
year overall survival (OS) ranging from 10 to 20 % (Cagir 
et al. 1999; Callahan et al. 2016).

Patients typically present with symptoms such as rectal 
bleeding or pain secondary to the primary lesion, result-
ing in the majority of cases being diagnosed before meta-
static disease has developed (Callahan et  al. 2016; Kiran 
et  al. 2010; Chen et  al. 2016). Adequate management of 
loco-regional disease, therefore, is of critical importance. 
Surgery has historically been the primary treatment modal-
ity for ARMs, with much debate in the literature as to 
the optimal extent of surgery (Kiran et  al. 2010; Iddings 
et  al. 2010). One of the major limitations in the study of 
ARMs is the small number of patients available for study. 
Indeed, much of the published literature on the optimal 
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management comes from case reports (Park et  al. 2015; 
Tanaka et al. 2008; Bullard et al. 2003; Malik et al. 2002; 
van Schaik et al. 2008; Liptrot et al. 2009). While the opti-
mal extent of surgery remains a subject of debate, there is 
even less published literature regarding adjuvant treatment 
with either chemotherapy or radiation (Kelly et al. 2011).

Epidemiological studies have shown that melanomas 
arising in the rectum are more common than those arising in 
the anus (Callahan et al. 2016). Furthermore, the incidence 
of rectal melanoma (RM) has increased at a faster rate than 
that of anal melanoma (Chen et al. 2016). Despite these epi-
demiological trends, these two entities are frequently stud-
ied together (Callahan et al. 2016; Chen et al. 2016; Iddings 
et  al. 2010; Ballo 2002; Ciarrocchi et  al. 2016). The goal 
of the present study, therefore, was to better characterize 
the epidemiology, treatment, and outcomes of patients with 
RM utilizing the surveillance, epidemiology, and end results 
(SEER) program. We further sought to analyze the effect of 
radiation therapy (RT) on treatment outcomes.

Methods

IRB approval was obtained. The SEER Program (version 
8.2.1) was used to find all cases of RM diagnosed between 
2004 and 2011 in patients aged 18 or older. Patients were 
only included in this study if the primary site was labeled 
as rectum with an International Classification of Dis-
ease (ICD-0-3) code corresponding to malignant mela-
noma (8720/3). All patients with metastatic disease were 
excluded from the final analysis. After excluding all 
patients with distant disease, we found that all but three 
patients had undergone some form of surgery ranging from 
local tumor excision to partial colectomy. We thus excluded 
these three patients from our final analysis. Finally, because 
we were interested in analyzing the effects of RT on patient 
outcomes, patients for whom the status of RT was unknown 
were also excluded.

Data regarding the age (<70 vs ≥70), race (white vs 
nonwhite), sex (male vs female), marital status (married 
vs single), stage (tumor and nodal), and radiation sequence 
with surgery (no radiation vs radiation with surgery) were 
extracted from the database. We chose not to analyze our 
data according to type of surgery performed because there 
would be too few patients in each subgroup (local exci-
sion, wedge or partial resection, pull through with sphincter 
preservation, total proctectomy, or total proctocolectomy).

Statistics

We summarized the extracted data and compared each 
parameter by type of treatment received using Pearson 

two-sided Chi-squared tests. The SEER Collaborative 
Stage (CS) Data Collection System was then used to assign 
patients to their appropriate AJCC TNM stages. Per the 
SEER coding manual, RMs are staged according to rectal 
staging [Primary Site Rectum, NOS (C20.9)] and do not 
carry a site-specific melanoma staging system. Patients 
were grouped by tumor stage (T stage) with Tis, T1 and T2 
tumors forming one group and T3 and T4 tumors in a sepa-
rate group. Patients were also staged according to Nodal 
Group (N stage), N0 versus N1. Each of these stage group-
ings was then compared by type of treatment given using 
the Pearson two-sided Chi-squared test.

Univariate analysis was used to evaluate the effect of the 
various parameters on disease-free survival (DFS) and on 
overall survival (OS). DFS was defined as the time from 
diagnosis to disease recurrence, local or distant. OS was 
defined as time from diagnosis to death from any cause. 
Survival follow-up was extended to 91  months (median 
17, range 0–91  months). Kaplan–Meier estimates were 
used to study survival rates for the various subgroups and 
log-rank statistics were used to compare survival between 
subgroups. Univariate Cox proportional hazard ratios were 
used to explore the relationship between survival and the 
parameters tested. The results were considered significant 
if P < 0.05.

Results

Of the 135 patients with RM identified in the database, a 
total of 63 patients met study criteria. Patient character-
istics are shown in Table  1. Median age at diagnosis was 

Table 1   Characteristics of patients with rectal melanoma diagnosed 
from 2004 to 2011 obtained from the SEER database

T stage tumor stage, N stage nodal stage

Parameter Subgroup Number of patients (%)

Age <70 33 (52)

≥70 30 (48)

Race White 50 (79)

Nonwhite 13 (21)

Sex Male 32 (51)

Female 31 (49)

Marital status Married 36 (59)

Single 25 (41)

T stage Tis, T1, T2 42 (78)

T3, T4 12 (22)

N stage N0 45 (75)

N1 15 (25)

Treatment Surgery alone 45 (71)

Surgery with radiation 18 (29)
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69  years. Significantly, more whites were diagnosed with 
the disease compared to nonwhites (whites/nonwhites: 
3.85). The number of males and females was approxi-
mately equal (male/female: 1.03), and most patients were 
married (36 vs 25). The majority of the patients extracted 
from the database had early stage disease. Of the 63 
patients included in our study, 18 received RT in addition 
to surgery, while the remaining 45 were treated by surgery 
alone.

There was no statistically significant difference between 
patient age (<70 vs ≥70) and type of treatment adminis-
tered (P = 0.81). There were also no differences between 
race, sex, marital status, or stage and type of treatment 
administered to the patients, as shown in Table 2.

RM is an aggressive disease with a median DFS of 
only 27  months (Fig.  1). When we compared outcomes 
for the various parameters, we did not find any statisti-
cally significant differences in DFS between any of our 
subgroups, as shown in Table 3. Specifically, median DFS 
did not differ between patients younger or older than 70 
(28 vs 25  months, P  =  0.17), between whites and non-
whites (25 vs 31 months, P = 0.06), between males com-
pared to females (25 vs 27 months, P = 0.71), or between 
married and single patients (27 vs 22 months, P = 0.73). 
There were also no differences in DFS according to T stage 
(32 vs 16 months for Tis, T1, T2 vs T3, T4, respectively, 
P = 0.62) or according to N stage (27 vs 11 months for N0 
vs N1, respectively, P = 0.94). 

Prognosis for all patients regardless of subgroup was 
poor with a median OS of only 22 months (Fig. 1). While 
there was no statistically significant difference in OS based 
on age (23 vs 13  months for <70  years vs ≥70  years, 
respectively, P = 0.15), gender (18 vs 22 months for males 

vs females, P = 0.50), or marital status (25 vs 13 months 
for married vs single patients, P = 0.94), there was a statis-
tically significant improvement in OS based on race (16 vs 
28 months for whites vs nonwhites, respectively, P = 0.04) 
(Table  3). There was no difference in OS according to T 
stage (P = 0.52) or N stage (P = 0.84).

Prognosis was compared between patients receiving 
surgery alone versus those receiving surgery and radiation. 
There was no statistically significant difference in DFS 
based on treatment modality (27 vs 28 months for surgery 
vs surgery and radiation, respectively, P = 0.82) or in OS 
(19 vs 22  months for surgery vs surgery and radiation, 
respectively, P = 0.79), as shown in Fig. 2.

When we compared outcomes based on treatment and 
patient stage, no differences in DFS were observed for 
those receiving surgery versus those receiving a combina-
tion of surgery and radiation. Among those with Tis, T1, 
and T2 tumors, DFS was 28  months for those receiving 
surgery alone versus 35  months for those receiving sur-
gery and radiation (P =  0.36, Fig.  3). Among those with 

Table 2   Comparison of patient characteristic and type of treatment 
administered

T stage tumor stage, N stage nodal stage

Parameter Subgroup Surgery alone Surgery + radi-
ation

P value

Age <70 24 9 0.81

≥70 21 9

Race White 35 15 0.62

Nonwhite 10 3

Sex Male 22 10 0.63

Female 23 8

Marital status Married 26 10 0.72

Single 17 8

T stage Tis, T1, T2 31 11 0.93

T3, T4 9 3

N stage N0 30 15 0.14

N1 13 2
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Fig. 1   Kaplan–Meier estimates of DFS and OS for patients overall. 
Median DFS was 27 months. Median OS was 22 months. DFS dis-
ease-free survival, OS overall survival
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T3, T4 tumors, DFS was 16 months for those receiving sur-
gery alone versus 9 months for those receiving surgery and 
radiation (P =  0.39, Fig.  4a). Among those with N0 dis-
ease, DFS was 27 months for those receiving surgery alone 
versus 22 months for those receiving combination therapy 
(P =  0.52) and, finally, among those with nodal disease, 
DFS was 16  months for those receiving surgery alone 
versus 9 months for those receiving surgery and radiation 
(P = 0.36).

Similar to DFS, OS did not differ based on treatment 
and patient stage. OS among patients with Tis, T1, and 
T2 tumors was 22 months for those who received surgery 
alone versus 29  months for those who received combina-
tion therapy (P =  0.31, Fig.  3). OS for patients with T3 
and T4 tumors was 13  months for surgery alone versus 
9 months for surgery plus radiation (P = 0.75, Fig. 4b). OS 
did not differ among those with N0 disease based on radia-
tion sequence with surgery (P = 0.75) or among those with 
node positive disease based on the addition of radiation to 
surgery (P = 0.26).

Discussion

To our knowledge, this is the first paper to look at epide-
miological and survival data pertaining exclusively to RM. 
Furthermore, it is the first study to analyze the effect of 
radiation on OS in patients with RM using a large popu-
lation-derived database. Prior studies investigating MM in 
the distal gastrointestinal tract have either grouped cases of 
anal and rectal melanoma together or only included cases 

of anal melanoma (Klas J et al. 1999; Callahan et al. 2016; 
Chen et  al. 2016; Iddings et  al. 2010; Ciarrocchi et  al. 
2016). We chose to focus our analysis on cases of RM 
alone, not only because it appears to be less well studied, 
but because the incidence of RM, specifically, appears to be 
rising (Chen et al. 2016).

We found that, while there were few patients with RM 
meeting our study criteria, the prognosis for these patients, 
which excluded those with distant metastatic disease, was 
nevertheless very poor. RM was found to primarily afflict 
older adults, with a median age of diagnosis of 69 years. It 
was significantly more common in whites as compared to 
nonwhites, in accordance with the findings of Chen et  al. 
(2016) who conducted a similar epidemiological study of 
anal and rectal melanomas combined. The incidence of 
RM was equal in men versus women and in married, as 
compared to single, patients. The type of treatment admin-
istered to patients did not vary based on age at diagnosis, 
race, sex, or marital status, which we expected. However, 
there was also no difference in treatment regimen offered to 
patients with early stage disease as compared to those with 
more locally advanced disease, in whom you might expect 
a more aggressive treatment approach.

DFS outcomes did not vary based on age, sex, race, or 
marital status. Nor did they vary according to stage, with 
similarly poor survival for those with limited as compared 
to more locally advanced disease. OS also did not differ 
according to age, sex marital status, or stage, but, interest-
ingly, there was a difference in OS based on race, favoring 
nonwhites by a significant margin. RM not only appears to 
afflict whites more frequently than nonwhites, but it also 

Table 3   Analysis of potential patient characteristics influencing DFS and OS using Kaplan–Meier survival estimates and Cox proportional haz-
ard ratios

DFS disease-free survival, OS overall survival, CI confidence interval, T stage tumor stage, N stage nodal stage

Parameter Subgroup Disease-free survival Overall survival

Median  
survival time

Hazard ratio  
(95 % CI)

P value Median  
survival time

Hazard ratio  
(95 % CI)

P value

Whole group 27 22

Age <70 28 0.64 (0.33, 1.20) 0.17 23 0.65 (0.36, 1.16) 0.15

≥70 25 13

Race White 25 2.38 (0.97, 5.84) 0.06 16 2.37 (1.04, 5.42) 0.04

Nonwhite 31 28

Gender Male 25 0.89 (0.47, 1.67) 0.71 18 0.83 (0.47, 1.48) 0.53

Female 27 22

Marital status Married 27 0.89 (0.46, 1.72) 0.73 25 0.98 (0.54, 1.77) 0.94

Single 22 13

T stage Tis, 1, 2 32 0.82 (0.37, 1.82) 0.62 26 0.79 (0.38, 1.62) 0.52

T3, 4 16 15

N stage N0 27 1.03 (0.49, 2.13) 0.94 26 1.07 (0.55, 2.09) 0.84

N1 11 10
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seems to follow a more aggressive disease course in this 
subgroup of patients.

Finally, we were unable to find a significant survival advan-
tage for those treated with radiation in addition to surgery ver-
sus those managed by surgery alone. Even among patient with 
T3 or T4 disease or in those with involved lymph nodes, radia-
tion therapy did not improve disease-free or overall survival. 
Indeed, in patients with T3 or T4 disease, survival appeared to 
be nearly twice as long in the absence of radiation; however, 
this difference was not statistically significant, likely because 
of the small number of patients in this subgroup.

RM is a highly lethal malignancy which has not been 
well studied. A major factor precluding adequate study of 
this disease is the small patient number available for evalua-
tion. Most of the current literature addressing the treatment 
of ARM has focused on optimal surgical management. In 
a study performed by Bullard et  al. (2003) in which the 
authors reviewed all cases of ARM referred for surgical 

resection at their institution, no differences in outcomes 
were observed based on the type of surgery performed. In 
2010, Iddings et  al. (2010) analyzed SEER data to deter-
mine whether more aggressive surgery with an abdominop-
erineal resection (APR) improved outcomes compared to 
transanal excision (TAE) alone. Like Bullard et al. before 
them, the authors did not find a difference in survival based 
on the extent of surgery, with overall survival rates of 16 
versus 18 months for APR and TAE, respectively.

Other studies have sought to improve on outcomes with 
surgery alone with the addition of radiation therapy to the 
management of patients with RM. In a study conducted at 
MD Anderson, outcomes were analyzed for 23 patients 
with invasive ARM who had been managed with sphincter-
sparing surgical resection and adjuvant radiation (Ballo 
2002). The authors concluded that the addition of radia-
tion therapy to surgery was safe and effective with a 5-year 
overall survival rate of 31 % and a disease-free survival of 
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Fig. 2   Kaplan–Meier estimates of DFS and OS for patients based 
on treatment type. Median DFS was 27 versus 28 months for surgery 
alone versus surgery and radiation (SurgRad), (P = 0.82). Median OS 
was 19 versus 22 months for surgery alone versus surgery and radia-
tion (SurgRad) (P = 0.80). DFS disease-free survival, OS overall sur-
vival, SurgRad surgery and radiation
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Fig. 3   Kaplan–Meier estimates of DFS and OS for patients with 
Tis, T1, or T2 tumors based on treatment type. Median DFS was 28 
versus 35 months for patients treated with surgery alone versus sur-
gery and radiation (SurgRad) (P = 0.36). Median OS was 22 versus 
29  months for surgery alone versus SurgRad (P =  0.31). DFS dis-
ease-free survival, OS overall survival, SurgRad surgery and radiation
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37 %. Another study by Moozar et al. (2003) looked at 14 
patients treated at their institution with either surgery alone 
or surgery and radiation. The authors did not find improved 
outcomes for the seven patients who received radiation ther-
apy following surgery. Another more recent study from MD 
Anderson sought to build on their previous findings by ana-
lyzing outcomes based on extent of radiation, primary site 
versus primary site plus draining lymphatics (Kelly et  al. 
2011). The authors did not find superior outcomes in patients 
treated with a more extensive radiation field, but they did 
find a higher incidence of lymphedema in these patients.

This study has some limitations which are worth noting. 
First, the small patient size decreased the statistical power 
of our analysis and limited our ability to study subgroups 
of patients based on the type of surgery performed, which 
may have had an effect on outcomes. We were also forced 
to group patients with Tis, T1 and T2 tumors and those 

with T3 and T4 tumors together, to permit analysis with 
so few patients. Inclusion of patients with Tis lesions may 
have diluted survival outcomes. Utilization of the SEER 
database also has its limitations. Data regarding comorbid 
conditions, treatment-related complications, and systemic 
therapy were not available. We were also unable to extract 
data on the site of first failure, which may have been rel-
evant to our analysis on outcomes pertaining to radiation 
therapy which is a local treatment.

Despite these limitations, this population-based study 
presents key epidemiological and survival data for RM 
with a focus on the effect of RT on survival. The addition 
of radiotherapy does not appear to improve outcomes for 
patients with RM, even in those with more locally advanced 
disease. RM is clearly a deadly disease for which optimal 
management strategies remain to be elucidated.
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