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ABSTRACT

Purpose: Limited attention was paid to focus on rectal melanomas (RM). This study aimed to
evaluate the survival rate and prognostic factors of RM.

Methods: The data for patients with RM from Surveillance, Epidemiology, and End Results (SEER)
database were used to analyze tumor survival. Kaplan-Meier method and log-rank test were
employed to estimate cancer-specific survival (CSS) and overall survival (OS). A nomogram was
established based on the risk factors of survival by the forest plot for multivariate Cox regression
analysis. Receiver operating characteristic (ROC) and calibration curve were conducted for validation.
Results: A total of 187 patients with RM were selected to perform survival analyses. The
median survival time of OS was 12months (range: 0-146 months), and the median survival
time of CSS was 12 months (range: 0-74 months). Patients’ age, tumor size, stage, the number
of nodes examined, surgery, and radiation were identified as prognostic indicators for CSS by
the forest plot for multivariate Cox regression analysis. The nhomogram was validated as a
reliable model for CSS.

Conclusion: Clinicopathologic relevance with tumor prognosis was confirmed in this study. Our
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nomogram can provide a relatively accurate prediction of the survival rate of patients with RM.

Primary malignant melanomas are a distinct form of tumor
that originates from melanocytes [1]. Among these, gastroin-
testinal mucosal melanoma is a rare variant that can be
found in the esophagus, stomach, colon, rectum, and anus
[2]. Primary anorectal melanomas are one of the most prev-
alent types of mucosal melanoma, characterized by a partic-
ularly poor prognosis [3]. The United States has observed an
incidence rate of 0.343 per 1 million population for anorec-
tal melanomas, and this incidence has been steadily increas-
ing over the years from 1973 to 2011, as reported by the
Surveillance, Epidemiology, and End Results (SEER) pro-
gram [4].

The prevalence of rectal melanomas (RM) is compara-
tively lower than that of anal melanomas, however, there has
been a consistent increase in the incidence of RM between
1973 and 2011 [4]. Patients with RM often exhibit symp-
toms such as bleeding, abdominal pain, and tenesmus before
receiving a diagnosis. Furthermore, patients with RM are
frequently diagnosed at an advanced stage [5, 6]. A poor
prognosis was observed with a median disease-free of
27months and median overall survival of 22months in
Tchelebi Ls study [5]. However, due to the scarcity of RM
cases and limited clinical data, current research is confined
to a small number of case reports [7, 8]. Consequently, fur-
ther comprehensive investigations on the prevalence and
prognosis of RM are imperative.

A population-based study was conducted with the aim of
analyzing the survival rates of RM in our study based on data
extracted from the SEER database. Additionally, we created and
verified a new nomogram to forecast the survival rates of RM.

Methods
Patients and search strategy

According to the SEER Research Plus Data, 17 Registries,
Nov 2021 Sub, we extracted data regarding patients diag-
nosed with RM between the years 2000 and 2019. The pri-
mary site of the rectum is identified by the C20.9 code. All
tumors with histologic codes 8720-8790 were classified as
melanomas based on the International Classification of
Diseases for Oncology, 3 edition (ICD-O-3). Our study
specifically included rectal tumors with positive histology,
while patients with unknown surgical records were excluded
from the dataset (Figure 1).

The following clinicopathological variables were exam-
ined: age (<60, >=60), sex (male, female), race (white, black,
and other), tumor size (<30, 30-60, and >60), stage (distant,
localized, regional, and unknown), regional nodes examined
(<10, 10-30, and >30), positive regional nodes (<20, >20),
regional nodes dissection (Yes, No/Unknown), radiation,
chemotherapy, and surgery.
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Figure 1. Flow chart depicting the patient selection process.

Statistical analyses

Statistical analyses were conducted using R version 4.2.2.
Descriptive statistics were employed to analyze the clinicopath-
ological variables of the patients. The primary endpoints of the
study were overall survival (OS) and cancer-specific survival
(CSS). OS refers to the period between diagnosis and death
from any cause, while CSS refers to the time between diagnosis
and death from RM. Kaplan-Meier analysis and log-rank test
were employed to construct survival curves and assess discrep-
ancies in OS and CSS among the different subgroups.

Among patients with RM, all patients were divided into
a training group and a validation group by a 7:3 ratio. A
forest plot was utilized to perform multivariate Cox regres-
sion analysis in the training group, aiming to determine the
relationship between survival and clinicopathological vari-
ables. The clinicopathological variables were compared
between the training and validation groups using Pearson
two-sided Chi-squared tests. Based on the independent risk
factors for survival, a novel nomogram was developed in
the training group to predict the probability of 1-, 2-, and
3-year CSS. In addition, calibration curves, receiver operat-
ing characteristic (ROC) curves, and the area under the

Table 1. Characteristics of patients with rectal melanoma diagnosed from 2000
to 2019 obtained from the SEER database.

Number of patients

Variables Subgroup (%)
Age <60 53 (28.3%)
> =60 134 (71.7%)
Sex Male 80 (42.8%)
Female 107 (57.2%)
Race White 151 (80.7%)
Black 17 (9.1%)
Other 19 (10.2%)
Tumor size <30 33 (17.6%)
30-60 63 (33.7%)
>60 91 (48.7%)
Stage Distant 79 (42.3%)
Localized 56 (29.9%)
Regional 30 (16.0%)
Unknown 22 (11.8%)
Regional nodes <10 153 (81.8%)
10-30 21 (11.2%)
>30 13 (7.0%)
Positive regional nodes <20 39 (20.9%)
>20 148 (79.1%)
Regional nodes dissection  Yes )
No/ Unknown 150 (80.2%)
Surgery Yes 113 (60.4%)
No 74 (39.6%)
Radiation Yes 56 (29.9%)
No/ Unknown 131 (70.1%)
Chemotherapy Yes 53 (28.3%)
No/ Unknown 134 (71.7%)

curve (AUC) were utilized to assess the feasibility of the
nomogram in both the training and validation groups.

Results
Patient characteristics

A total of 187 patients with RM met the inclusion criteria
between 2000 and 2019. Out of these patients, 17 patients suf-
fered death due to any cause and 170 patients suffered death
due to RM. The pertinent characteristics of these patients can
be found in Table 1. The majority of patients included in the
study were elderly (>60years) and identified as White. Most
patients have less than 10 regional lymph nodes and more than
20 regional positive lymph nodes. Only 19.8% of patients have
explicitly undergone regional lymph node resection. In terms of
treatment options, surgical intervention was performed on
60.4% of patients. Additionally, 56 patients underwent radio-
therapy, and 53 patients received chemotherapy.

Survival of patients with RM

The median survival time for overall survival (OS) was
12months, ranging from 0 to 146months. Similarly, the
median survival time for cancer-specific survival (CSS) was
also 12months, with a range of 0 to 74 months. The one-year
and two-year OS rates were 49.0% (42.3%-56.7%) and 31.6%
(25.6%-39.1%), respectively. For CSS, the one-year and
two-year rates were 49.8% (42.8%-57.9%) and 31.8% (25.5%-
39.7%), respectively. To analyze the Kaplan-Meier curves,
patient age, tumor stage, the number of positive lymph
nodes, and surgery were taken into consideration. As shown
in Figures 2 and 3, elderly patients were observed to have
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Figure 2. Kaplan-Meier (KM) survival curves comparing the overall survival (OS) of patients with rectal melanomas (RM). (A) patients’ age; (B) tumor stage; (C)
regional nodes examined; (D) surgery.

Figure 3. Kaplan-Meier (KM) survival curves comparing the cancer-specific survival (CSS) of patients with rectal melanomas (RM). (A) patients’ age; (B) tumor stage;
(C) regional nodes examined; (D) surgery.
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Table 2. Baseline clinical characteristics of patients diagnosed with rectal mel-
anoma in training and validation groups.

Training Validation Overall
(n=118) (n=52) (n=170) P
Age 0.446
<60 38 (32.2%) 13 (25.0%) 51 (30.0%)
>=60 80 (67.8%) 39 (75.0%) 119 (70.0%)
Sex 0.873
Female 69 (58.5%) 29 (55.8%) 98 (57.6%)
Male 49 (41.5%) 23 (44.2%) 72 (42.4%)
Race 0.660
Black 12 (10.2%) 4 (7.7%) 16 (9.4%)
White 95 (80.5%) 41 (78.8%) 136 (80.0%)
Other 11 (9.3%) 7 (13.5%) 18 (10.6%)
Tumor size 0.827
<30 22 (18.6%) 8 (15.4%) 30 (17.6%)
30-60 40 (33.9%) 17 (32.7%) 57 (33.5%)
>60 56 (47.5%) 27 (51.9%) 83 (48.8%)
Tumor stage 0917
Distant 49 (41.5%) 21 (40.4%) 70 (41.2%)
Localized 33 (28.0%) 17 (32.7%) 50 (29.4%)
Regional 22 (18.6%) 8 (15.4%) 30 (17.6%)
Unknown 14 (11.9%) 6 (11.5%) 20 (11.8%)
Positive regional 0.961
nodes
<20 27 (22.9%) 11 (21.2%) 38 (22.4%)
>20 91 (77.1%) 41 (78.8%) 132 (77.6%)
Regional nodes 0.657
examined
<10 94 (79.7%) 42 (80.8%) 136 (80.0%)
>30 8 (6.8%) 5 (9.6%) 13 (7.6%)
10-30 16 (13.6%) 5 (9.6%) 21 (12.4%)
Lymph nodes 0.306
dissection
Yes 28 (23.7%) 8 (15.4%) 36 (21.2%)
No/Unknown 90 (76.3%) 44 (84.6%) 134 (78.8%)
Chemotherapy 0.361
Yes 37 (31.4%) 12 (23.1%) 49 (28.8%)
No/Unknown 81 (68.6%) 40 (76.9%) 121 (71.2%)
Radiation 0.744
Yes 34 (28.8%) 17 (32.7%) 51 (30.0%)
No/Unknown 84 (71.2%) 35 (67.3%) 119 (70.0%)
Surgery 0.564
No 45 (38.1%) 23 (44.2%) 68 (40.0%)
Yes 73 (61.9%) 29 (55.8%) 102 (60.0%)

worse CSS and OS than young patients (<60years). Localized
tumors and the number of positive regional nodes were
associated with worse OS and CSS (p<0.05). In addition,
patients who underwent surgery had better OS (median sur-
vival rate: 6 months for non-surgery and 18 months for sur-
gery) and CSS (median survival rate: 6months for
non-surgery and 20 months for surgery).

Construction of the nomogram

Among the 170 patients who experienced death as a result
of RM, 52 were assigned to the validation group while 118
were assigned to the training group. There were no signif-
icant disparities observed in terms of clinicopathological
variables between the training and validation groups
(p>0.05) (Table 2). By examining the forest plot for multi-
variate Cox regression analysis, patients’ age, tumor size,
stage, the number of nodes examined, surgery, and radia-
tion were incorporated into the development of a nomo-
gram. This nomogram serves the purpose of predicting the
precise 1-, 2-, and 3-year CSS rates within the validation
group (Figures 4 and 5). Each clinicopathological variable

was assigned a specific score, which can be summed to cal-
culate the overall score for prognosticating the survival rate
at 1-, 2-, and 3-year CSS.

The accuracy of the nomogram model in the validation and
training groups was evaluated using ROC curves (Figure 6). In
the training group, the AUC values were 0.83 (95%CI:
0.76-0.91), 0.78 (95%CI: 0.69-0.86), and 0.76 (95%CI: 0.65-0.87),
respectively. In the validation group, the AUC values were 0.83
(95%CI: 0.71-0.95), 0.92 (95%CI: 0.85-1.00), and 0.84 (95%CI:
0.73-0.94), respectively. Satisfactory AUC values were observed
between the two groups. The calibration curves further showed
high consistency between the nomogram-predicted and actual
CSS at 1-, 2-, and 3-year (Figure 7).

Discussion

Owing to the limited number of studies on RM and their
focus primarily on the combination of rectal and anal mela-
noma[9-11], there is a lack of comprehensive understanding
of clinicopathological variables, survival, and prognosis of
RM. To address this, a population-based study was conducted
using data from the SEER Database. The study identified sev-
eral factors, including age, tumor size, stage, lymph node
examination, radiation, and surgery, that significantly impact
the survival of RM. Additionally, a reliable nomogram model
for 1-, 2-, and 3-year survival of RM was constructed and
validated through multivariate Cox regression analysis.

In accordance with prior research, there exists a correla-
tion between patient age and prognosis, with older individ-
uals exhibiting a poorer prognosis[12, 13]. In terms of the
CSS, patients below the age of 60 demonstrated a median
survival time of 23months (95%CI: 16-34months), while
those aged 60 and above had a median survival time of
10 months (95%CI: 7-13 months). Chen H et al. conducted a
retrospective assessment of individuals diagnosed with
mucosal melanoma, concluding that age had a negative
impact on survival prognosis [14].

The prognosis of patients is associated with the size and
stage of the tumor. Patients with larger tumors and advanced
stages are more likely to have a poor prognosis. A study has
revealed that tumor size is an important factor in predicting
survival[15]. However, there is still debate regarding whether
tumor size independently affects patient survival. Some
studies found no correlation between tumor size and prog-
nosis[16, 17], which contradicts our study. In a retrospec-
tive study involving 444 patients with mucosal melanoma
conducted by Heppt MV, the advanced tumor stage was
identified as an independent risk factor for prognosis[18].
In our study, we found that the median survival time for
tumors with distant stage was 6 months (95%CI: 5-9 months),
while tumors with localized stage had a median survival
time of 29.5months (95%CI: 22-44 months). It was observed
that the tumor with a distant stage served as a negative fac-
tor influencing patients’ survival. Furthermore, our findings
were consistent with previous research, indicating that
patients with localized disease had a median OS of
29 months and a 5-year survival rate of 25.6%. Better prog-
nosis was observed in patients with localized disease than
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Figure 4. Forest plot for multivariable Cox regression analysis of the cancer-specific survival (CSS) in patients with rectal melanomas (training group).

Figure 5. A prognostic nomogram predicting the cancer-specific survival (CSS) of patients with rectal melanomas for the 12, 24, and 36 months (training group).

those of the regional (median OS 21months, 5-year rate a clinicopathological study that revealed a significant cor-
16.1%; p=0.013) and distant tumor (median OS 7months, relation between lymphatic metastasis and survival in their
5-year rate 8.9%; p<0.001) [19]. univariate analysis [20]. The rate of lymph node metastasis

The impact of regional lymph node involvement on the emerged as an important predictive factor, but Ciarrocchi
prognosis of RM remains uncertain. Ren M et al. conducted A's study concluded that lymphadenectomy does not improve
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Figure 6. Time-dependent receiver operating characteristic (ROC) curves of cancer-specific survival (CSS) for the 12, 24, and 36 months in the training (A) and

validation (B) groups in patients with rectal melanomas.

Figure 7. Calibration plots of 12-, 24-, and 36-month cancer-specific survival (CSS) for patients with rectal melanomas in the training (A-C) and validation (D-F)

groups.

survival[16]. In our study, neither the number of positive
regional nodes nor lymphadenectomy was found to be asso-
ciated with the CSS of the tumor. However, tumors with
more than 30 regional lymph nodes had a better prognosis
compared to tumors with less than 10 regional lymph nodes.
Therefore, the impact of lymph node involvement on the
prognosis of patients with RM still needs to be focused on.

Regarding the management of RM, the prognosis of
patients can be enhanced through surgical intervention and
radiotherapy, whereas the efficacy of chemotherapy is lim-
ited. Surgery was the most commonly recommended
approach for patients with RM, either alone or in

conjunction with radiation therapy, chemotherapy, or immu-
notherapy[13]. Surgical treatment was recommended for
patients with RM in Lei Xs study, although extensive sur-
gery and appendectomy did not significantly affect CSS or
OS[10]. Furthermore, irrespective of the extent of resection,
comparable survival rates were observed post-surgery in
both groups[21]. Emile SH conducted an analysis of the
National Cancer Database, which included 641 patients. The
study revealed that surgical excision independently predicted
improved OS (HR = 0.266, 95%CIL: 0.089-0.789, p=0.017)
[22]. Melanoma was previously believed to be resistant to
radiotherapy[23]. Limited research has been conducted to



investigate the influence of radiotherapy on the prognosis of
anorectal melanoma in a population-based study. In a com-
prehensive examination by Mitra D, 108 patients with ano-
rectal melanoma underwent sphincter-sparing local excision
followed by adjuvant radiation therapy, which resulted in the
noteworthy achievement of local control and freedom from
ostomy[24]. However, further clinical evidence is required to
better understand the effects of surgery, radiotherapy, and
chemotherapy on the prognosis of rectal melanoma.

This study is subject to several limitations. Firstly, the
extraction of data from the SEER database is inherently lim-
ited, which subsequently impacts the accuracy of the patient’s
survival rate. Certain clinical variables related to tumor sur-
vival, such as tumor markers (CA199 and CEA), immuno-
therapy, specific details about radiotherapy and chemotherapy,
and postoperative complications, cannot be obtained from
the SEER database. Secondly, despite the large population-
based cohort from which the data was extracted, the sample
size of RM remains relatively small. Lastly, it is inevitable
that selection bias will arise, as this study is a retrospective
analysis founded on the SEER database.

Conclusion

To summarize, RM is a less common form of rectal cancer
that carries a poorer prognosis. Independent risk factors
impacting survival include the age of patients, tumor size,
stage, the number of examined lymph nodes, radiation ther-
apy, and surgical interventions. Furthermore, a novel nomo-
gram was developed and validated as a reliable model to
help clinicians evaluate the prognosis of patients with RM.
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