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ABSTRACT
The incidence and prognosis of desmoplastic small round cell tumor (DSRCT) is inadequately understood. Survival analysis for
DSRCT has not been investigated in a population-based study. We conducted a retrospective cohort study using the Surveillance,
Epidemiology, and End Results (SEER) 9 Registry (1975–2018). Annual percent changes in incidence were estimated using
SEER�Stat, and risk ratios were estimated using Poisson regression. Cox regression models were constructed to estimate the
hazard ratio for survival at 5 years. The incidence rate of DSRCT has been rising in the last two decades. Men had a higher
age-adjusted incidence rate, and nonmetropolitan counties had a higher incidence rate than metropolitan counties. Blacks had a
higher risk of being diagnosed with DSRCT than whites. The observed survival at 12, 36, and 60 months was 81%, 39.9%, and
23.4%, respectively. Those >70 years had a poorer survival than those <60 years (P< 0.001). Compared to surgery with
chemotherapy, surgery with chemoradiotherapy was linked to a 53% lower risk of mortality (P< 0.001). We conclude that the
DSRCT incidence has been increasing since 2000 with a white male predominance. Gender doesn’t affect survival in DSRCT,
and surgery combined with chemoradiotherapy improves survival compared to surgical management with chemotherapy alone.
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D
esmoplastic small round cell tumor (DSRCT) is a
highly uncommon and aggressive soft tissue sar-
coma with a poor prognosis. First described in
1989 by Gerald and Rosai based on distinct clini-

copathological features of small round blue cells intermixed
in the desmoplastic stroma, DSRCT remains a reasonably
new tumor with sparse incidence.1 Limited cohort analyses,
such as a Brazilian study by Campos et al, a UK study by
Honore et al, and a Chinese study by Xiang et al, suggest a
median age of diagnosis around 24 to 26 years with male
predominance.2–5 Current literature is extremely scarce
regarding the incidence, racial disparities, and survival of
patients with DSRCT, perhaps because of its rarity. We
examined incidence, risk ratios, and survival, focusing on
patient demographics and factors affecting survival, by
utilizing the Surveillance, Epidemiology, and End Results
(SEER) database, which provides information on patient

demographics and survival. We intended to extend
knowledge about DSRCT by examining factors associated
with improved survival in these patients.

METHODS
Data were obtained from the SEER 9 cancer registry

database for 1975 through 2018. SEER 9 reports all available
cases diagnosed since 1975 through the current available data
year and includes 28% of the US population as of the 2010
census.6 Details regarding the SEER database can be found
at http://seer.cancer.gov/data/. SEER 9 was selected as it
offered the longest follow-up (1975–2018) for registered
patients. The registries included in SEER 9 are San
Francisco–Oakland, Connecticut, Detroit (Metropolitan),
Hawaii, Iowa, New Mexico, Seattle (Puget Sound), Utah,
Atlanta (Metropolitan, Greater Georgia, Rural Georgia).
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Within the SEER database, International Classification of
Diseases for Oncology (ICD-O-3) 8806/3 was used via
SEER�Stat software to select cases of DSRCT only. Only
cases that had a microscopically confirmed diagnosis
were included.

The year of diagnosis was categorized into two groups for
incidence: 1975 to 2000 and 2001 to 2018. Age was catego-
rized into <60 years, 60 to 69 years, and �70 years for inci-
dence and survival analysis. Race and ethnicity were
examined separately due to the denominator imprecision.
Race was classified as white, black, and other (Asian/Pacific
Islander, American Indian/Alaskan Native). County
attributes were available as metropolitan and nonmetropoli-
tan counties in SEER 9. Data regarding cancer location on
diagnosis were grouped accordingly. We classified patient
characteristics like age, race, and gender as incidence without
any change.

SEER�Stat was utilized to calculate the incidence and
age-adjusted rates, grouped by age, gender, ethnicity, and
year. The SEER 9 registry was used to analyze trends from
1975 to 2000 using yearly diagnosis. The period-specific
rates were plotted utilizing temporal trend figures and por-
trayed as rate per 1 million. We used annual rates for tem-
poral trends to quantify the annual percent changes with
95% confidence intervals (CIs). Incidence rate ratios for gen-
der and ethnicity/race were calculated. An age-stratified
Poisson model was used to report 95% CIs for the age-
adjusted incidence rate ratios. Gender, race, year group, age
group, and treatment-based survival were calculated using

the Kaplan-Meier method. Cox regression models were con-
structed using Stata Corp (2017) Stata Statistical Software to
estimate the hazard ratio for survival at 5 years after adjusting
for age, gender, and race.

RESULTS
As shown in Table 1, there were 154 cases of DSRCT

from 1975 to 2018 in the SEER 9 database. The study
population was 79.8% men and 20.2% women; 86% of
cases were from nonmetropolitan counties, while 14% were
from metropolitan counties. In terms of race, 61% of cases
were white, 26% were black, and 13% were other minorities.
Most cases (92.8%) were in those <60 years, and most
(94%) were reported after the year 2000. The male and
female age-adjusted DSRCT incidence rates were 0.22 and
0.05 per million, respectively (Table 1). Nonmetropolitan
counties had a higher incidence rate than metropolitan coun-
ties (1.14 vs. 0.14 per million). The DSRCT age-adjusted
incidence rates increased from 1975–2000 to 2001–2018
(0.01 vs. 0.31 per million, respectively). Incidence rates were
highest in those <60 years. The location of reported cases is
shown in the Supplementary Material.

Modeled rate ratios were adjusted for gender and age.
Adjusted risks ratios showed that women had a reduced
DSRCT risk compared to men (Table 2). Blacks had a sig-
nificantly increased risk of being diagnosed with DSRCT
relative to whites. Compared to the 1975–2000 time period,
the risk of being diagnosed with DSRCT increased more
than 100% in 2001–2018. Compared to ages <60 years,

Table 1. Number of incident desmoplastic small round cell
tumor cases and age-specific and age-adjusted incidence

rates per 1 million personsa

Category Variable Cases Incidence rate

Sex Male 123 0.22

Female 31 0.05

Counties Metropolitan 133 0.14

Nonmetropolitan 21 1.14

Race White 94 0.11

Black 40 0.29

Otherb 20 0.16

Age group (years) <60 143 0.15

60–69 5 0.05

>70 6 0.07

Year 1975–2000 9 0.01

2001–2018 145 0.31

aStandardized to the US standard population 2000, by age, gender, ethnicity, race,
and year of diagnosis; data from Surveillance, Epidemiology, and End Results (SEER)
9 (1975–2018).
bAmerican Indian/Native American and Asian/Pacific Islander.

Table 2. Specific incidence rate ratios for desmoplastic small
round cell tumor by gender, location, race, age, and year

of diagnosisa

Category Variable Rate ratio

Sex Male 1

Female 0.77 (0.75–0.81)�
Counties Metropolitan –

Nonmetropolitan 0.98 (0.52–1.57)

Race White –

Black 2.6 (1.75–3.89)�
Other 1.5 (0.88–2.5)

Age group (years) <60 –

60–69 0.37 (0.12–0.90)�
>70 0.45 (0.16–1.01)��

Year 1975–2000 –

2001–2018 22.3 (11.31–50.2)�
aEstimated using Poisson regression. Data from Surveillance, Epidemiology, and End
Results (SEER) 9 (1975–2018).
�Statistically significant (P< 0.05).
��Nearing significance (P¼ 0.05).
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ages 60–69 had a 63% lower risk of DSRCT diagnosis, and
ages >70 years had a 55% lower risk of being diagnosed
with DSRCT, results that approached statistical significance
(P¼ 0.05) (Table 2). Interactions between year and age
groups were assessed by race and gender. The DSRCT risk
was significantly lower among women than men in 2001 to
2018 (Table 3). Women <60 years were 78% less likely to
be diagnosed with DSRCT than men. Women aged 60 to
69 and >70 had no difference in risk of being diagnosed
with DSRCT than men. DSRCT risk was significantly lower
among blacks relative to whites in 2001 to 2018. On age
group analysis, only blacks with age <60 years had a signifi-
cantly higher risk than whites (relative risk, 3.04).

The annual percent change for the DSRCT incidence
rate from 1975 to 2018 could not be calculated due to the
latest 1 year without any case. The annual percent change
from 2000 to 2018 was 0.87% for all cases; however, this
was not statistically significant (Figure 1). The percent
change was 376% from 1975 to 2018 for all cases. Trends
for gender, year, and age groups were inconsistent for mul-
tiple years without any reported cases (Supplementary
Figure 1).

The observed survival at 12, 36, and 60 months was
81%, 39.9%, and 23.4%, respectively. The median survival
time for all cases was 27 months. The median survival time

for men was 27 months, while it was 25 months for women.
The median survival time for the white race was 25 months
vs. 31 months for the black race. Cases diagnosed before the
year 2000 had a median survival time of 35 months, while
cases diagnosed after 2000 had a survival time of 27 months.
Those <60 years had a median survival time of 28 months;
between 61 and 70, 22 months; and >70, only 4 months.
Patients who underwent chemotherapy alone had a median
survival time of 19 months. There were no cases with radio-
therapy alone. Those who underwent surgery with chemora-
diotherapy had a median survival time of 45 months, while
patients who underwent surgery with chemotherapy had sur-
vival of 31 months. Patients undergoing surgery with radio-
therapy but no chemotherapy had a median survival time of
48 months; however, the sample size was only two patients.

After adjusting for age, gender, and race, there was no
difference in survival in women compared to men (adjusted
hazard ratio [HRadj] 0.85, 95% CI 0.52–1.4, P¼ 0.5).
Those >70 years had poor survival compared to those
<60 years (HRadj 29.4, 95% CI 7.02–123.1, P< 0.001).
There was no difference in survival in blacks compared to

Table 3. Incidence rate ratios for desmoplastic small round cell tumor by year and age group

Category Variable

Rate ratio (confidence interval)

Females (relative to males) Blacks (relative to whites)

Year 1975–2000 0.15 (0.003–1.15) 0.89 (0.02–9.4)

2001–2018 0.26 (0.17–0.39)� 2.52 (1.7–3.7)�
Age group (years) <60 0.22 (0.14–0.33)� 3.04 (2.05–4.4)�

60–69 0.44 (0.03–3.1) 3.2 (0.1–39.8)

>70 3.39 (0.37–158.7) –

aEstimated using Poisson regression. Data from Surveillance, Epidemiology, and End Results (SEER) 9 (1975–2018).
�Statistically significant (P< 0.05).

Figure 1. Trends in desmoplastic small round cell tumor incidence rates,
using SEER 1975 to 2018.

Figure 2. Kaplan-Meier curves of survival for desmoplastic small round cell
tumor: surgery with chemoradiotherapy compared with surgery with chemora-
diotherapy, surgery alone, and chemotherapy alone (P < 0 .001 via log-
rank test).
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whiles (HRadj 0.99, 95% CI 0.6–1.5, P¼ 0.9). Cases diag-
nosed after the year 2000 did not have any significant differ-
ence in survival compared to cases diagnosed before the year
2000 (HRadj 1.48, 95% CI 0.76–2.8, P¼ 0.2). Compared
to surgery with chemotherapy, surgery alone had no change
in survival (HRadj 0.37, 95% CI 0.14–1.01, P¼ 0.06);
however, surgery combined with chemoradiotherapy was
linked to a 53% lower risk of mortality (HRadj 0.47, 95%
CI 0.25–0.90, P< 0.01). Chemotherapy alone compared to
surgery with chemotherapy was linked to a 79% increased
risk of mortality (HRadj 1.79, 95% CI 1.10–2.9, P< 0.01).
Kaplan-Meier curves for survival based on therapeutic inter-
ventions are shown in Figure 2 (P < 0.001 via log-rank test).

DISCUSSION
This study reports incidence and survival across a com-

prehensive age continuum for DSRCT. Our analysis suggests
periods of increased mortality and the incident risk of
DSRCT in the USA since 1975. This is also the first study
examining risk interactions by year groups, age groups, gen-
der, and race. Examination of DSRCT by gender revealed
that men have a higher age-adjusted incidence rate than
women. Moreover, the incidence rate is increased in blacks.
There was no significant difference in 5-year survival
between women and men. The incidence was 0.22 and 0.05
per million for men and women, respectively. This incidence
has been higher in nonmetropolitan counties compared to
metropolitan counties. While those >70 years had a 55%
lower risk of being diagnosed with DSRCT, their median
survival was only 4 months, the lowest among all age groups.

Arising from the serosal surfaces, DSRCT is characterized
by a peculiar translocation between Ewing sarcoma RNA
binding protein 1 gene (EWSR1) and Wilms tumor suppres-
sor gene (WT1) at t(11;22)(p13;q12), which leads to down-
stream activation of biological pathways including growth
factors, not limited to platelet-derived growth factor, insulin
growth factor, transforming growth factor–beta, and vascular
endothelial growth factor via a chimeric transcription regula-
tory protein. This leads to the diagnosis of most patients at
an advanced stage with multifocal disease, which makes treat-
ment yet more challenging.7,8 Other targets and molecular
pathways have been recently described and are underway.6,9

Our survival analysis revealed that surgery combined with
chemoradiotherapy was superior in prolonging survival com-
pared to surgery with chemotherapy alone (HRadj 0.47, 95%
CI 0.25–0.90, P< 0.01). The optimal treatment for DSRCT
is poorly described in the literature with no designated guide-
lines. Cytoreductive surgery compounded by radiotherapy and
multiagent chemotherapy remains the multimodal approach
that has improved survival, which is consistent with our
report.4,10–13 Chemotherapy with the famous Lai’s P6 proto-
col (cyclophosphamide, vincristine, ifosfamide, etoposide) or
Scheer’s VAIA regimen (ifosfamide, vincristine, Adriamycin,
and actinomycin D) has been used in cases of DSRCT with
no comparative differences.5,14,15 DSRCT is modestly

chemosensitive, although recurrence is widespread on these
regimens despite the multimodal approach, showing an urgent
need for targeted strategies.5,6,13–15 Several trials involving
hyperthermic intraperitoneal chemotherapy, immunotherapy,
and radioimmunotherapy are underway.16–18 Since there were
no cases of treatment with surgery and radiotherapy,
Cox regression was not conducted to avoid confounding.
According to the Kaplan-Meier curves, surgery alone
showed more prolonged survival than surgery with adjuvant
therapy; a possible hypothesis is the aggressive presentation of
those cases.

Our study has limitations, some of which are inherent to
observational studies. The SEER 9 database does not report
individual comorbidities and risk factors, which can influ-
ence these trends. There is a concern of migrating patients in
and out of areas registered in the SEER database and selec-
tion bias. Cancer registries like SEER report only the month
and year and number of whole months of survival in efforts
to deidentify patients and ensure their privacy. Therefore,
limitations exist since survival dates and times in SEER data
are not exact. As data are deidentified by SEER, the potential
for sample bias cannot be intervened. Specific treatment
details, such as chemotherapy regimen or type of surgical
interventions, are not available in the SEER 9 database.
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