
Copyright 2016 American Medical Association. All rights reserved.

Prognostic Factors, Treatment, and Survival
in Dermatofibrosarcoma Protuberans
Maressa C. Criscito, BS; Kathryn J. Martires, MD; Jennifer A. Stein, MD, PhD

IMPORTANCE There is limited information regarding the influence of patient demographics,
tumor characteristics, and treatment type on the survival of patients with dermatofibro-
sarcoma protuberans (DFSP).

OBJECTIVE To assess prognostic factors and to evaluate the influence of treatment modality
on overall survival of patients with DFSP.

DESIGN, SETTING, AND PARTICIPANTS We examined DFSP using data for 3686 patients with
histologically confirmed cases of DFSP diagnosed between 1972 and 2012 from the 18 US
regional registries of the National Cancer Institute’s Surveillance, Epidemiology, and End
Results (SEER) Program, with linkage to demographic data from the US Census Bureau for
median household income (MHI). The analysis was performed in February 2016.

MAIN OUTCOMES AND MEASURES The primary outcome measures were tumor characteristics,
prognostic factors, and overall survival in months.

RESULTS There were 3686 cases of DFSP examined. Older age (hazard ratio [HR], 1.08; 95%
CI, 1.06-1.10; P < .001), male sex (HR, 1.97; 95% CI, 1.09-3.55; P = .03), and tumor size (HR,
1.09; 95% CI, 1.01-1.18; P = .04) were significantly associated with poorer overall survival in a
controlled analysis. Older age (odds ratio [OR], 1.01; 95% CI, 1.00-1.02; P = .01), male sex (OR,
1.95; 95% CI, 1.57-2.42; P < .001), and black race (OR, 1.78; 95% CI, 1.37-2.32; P < .001) were
associated with larger (�3.0 cm) tumors at presentation. Treatment modality did not
influence overall survival; however, differences in patient characteristics affected the
treatment received. Older age at presentation (OR, 1.02; 95% CI, 1.01-1.03; P =.01), black race
(OR, 1.82; 95% CI, 1.13-2.92; P = .01), large tumor size (OR, 1.15; 95% CI, 1.09-1.21; P < .001),
and head or neck location (OR, 4.63; 95% CI, 2.66-8.07; P <.001) increased the likelihood of a
patient receiving surgery and radiation over surgery alone. In addition, white patients (OR,
0.51; 95% CI, 0.30-0.87; P=.01), women (OR, 0.53; 95% CI, 0.36-0.78; P <.001), and patients
with a higher MHI (OR, 1.27; 95% CI, 1.11-1.46; P <.001) were more likely to receive Mohs
micrographic surgery (MMS) over excision.

CONCLUSIONS AND RELEVANCE Age at diagnosis, male sex, and DFSP tumor size appear to be
important prognostic factors. Treatment modality did not significantly influence survival;
however, patient and tumor characteristics influence treatment modality.
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D ermatofibrosarcoma protuberans (DFSP) is a rare, lo-
cally aggressive cutaneous soft-tissue sarcoma that car-
ries a 2% to 5% risk of distant metastasis.1,2 Negative

surgical margins are considered the most significant prognos-
tic factor because inadequate initial resection may result in un-
controlled local growth or metastases.2,3 Prior studies have sug-
gested that head or neck location, high mitotic index, increased
cellularity, and fibrosarcomatous change may also worsen
survival.2,4,5 The prognostic significance of tumor size has been
controversial, with most studies indicating that tumor size does
not significantly influence recurrence or survival.2-4 Studies
examining this, however, have been limited by sample size.4,6,7

Limited information exists regarding the prognostic sig-
nificance of patient demographics and clinical features. A re-
cent study7 revealed that increased age, black race, and male
sex were associated with worse overall survival in the DFSP
population; however, the analysis did not control for poten-
tial confounding factors such as tumor size and socioeco-
nomic status (SES). Socioeconomic status portends a signifi-
cant impact on health and shares a complex relationship
with race.

Prior studies have explored the effectiveness of surgical
modalities on local recurrence, specifically comparing Mohs
micrographic surgery (MMS) to wide local excision (WLE).8-12

Few prior studies, however, have examined the influence of
these treatments on survival for patients with DFSP. As such,
we sought to characterize the factors influencing treatment mo-
dality as well as evaluate the impact of treatment type on over-
all survival.

Methods
Study Population
New York University School of Medicine waived institutional
review board approval for this study. We used the National Can-
cer Institute’s Surveillance, Epidemiology, and End Results
(SEER) Registry from 1973 through 2012, including data from
the 18 regions (Alaska; Atlanta, Georgia; California, excluding
San Francisco/San Jose-Monterey/Los Angeles; Connecticut;
Detroit, Michigan; Greater Georgia; Hawaii; Iowa; Kentucky;
Los Angeles, California; Louisiana; New Jersey; New Mexico;
rural Georgia; San Francisco-Oakland, San Jose-Monterey, Cali-
fornia; Seattle, Washington; Utah).13 The cancer incidence and
survival data published by SEER-18 accounts for 27.8% of the
total US population.14

Cases of DFSP were identified by International Classifica-
tion of Diseases for Oncology, Third Edition (ICD-0-3: codes 8832/
8833). Patients with histologically confirmed DFSP of the skin
were included. Cases diagnosed at autopsy or via death cer-
tificate were excluded. Patients with unknown or missing in-
formation regarding race, anatomic site, and/or treatment mo-
dality were excluded.

Primary Outcome Measures
Tumor Characteristics
Anatomic site was grouped as head or neck, extremities,
and trunk. Tumor size in millimeters was available as a site-

specific factor for cases diagnosed after 2004. Tumor size
was analyzed continuously and dichotomized as smaller
than 3 cm or larger than the median tumor size of all present
values (3 cm).

Treatment
Treatments included surgical excision, MMS, and radiation
therapy. Types of excision included tumor excision, exci-
sional biopsy, gross excision, wide excision, major amputa-
tion, and surgery, not otherwise specified. We combined cases
of MMS and excision to comprise the “surgery” group. We com-
pared patients receiving surgery alone with patients receiv-
ing surgery and radiation. We conducted a subgroup analysis
of patients receiving surgery, comparing patients receiving
MMS to those receiving excision.

Survival
We assessed overall survival in months. Patients were
followed from DFSP diagnosis until study termination in
2012.

Covariates
Demographics
Age (in years) was analyzed as a continuous variable. In our
regression analyses, sex was analyzed with “female” as the ref-
erence group. Race was categorized as white, black, and other.
The “other” group included persons of Asian/Pacific Islander
and American Indian/Alaskan native background. Race was
analyzed with “white” as the reference group. This simplifi-
cation was used because of the low incidence of DFSP among
nonwhite and nonblack groups.

Socioeconomic Status
Socioeconomic status was defined by median household in-
come (MHI) collected at the census tract level, a method used
in prior studies.15 The use of census-derived measures has pre-
viously been validated as an accurate indicator of socioeco-
nomic status.16,17 The SEER data were linked to the US Cen-
sus Bureau’s 2006-2010 American Community Survey 5-Year
Estimates (in 2010 inflation-adjusted dollars) by county.18

Median household income (in $10 000s) was analyzed as a
continuous variable.

Key Points
Question What is the prognostic significance of patient
demographics, tumor characteristics, and/or treatment modalities
for patients with dermatofibrosarcoma protuberans (DFSP)?

Findings In this population-based cohort study of 3686 DFSP
cases, older age, male sex, and tumor size were significantly
associated with worse overall survival in a controlled analysis.
Treatment modality did not influence overall survival; however,
differences in patient characteristics affected the treatment
received.

Meaning Age at diagnosis, male sex, and DFSP tumor size seem to
be important prognostic factors.
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Statistical Analysis
We compared age at diagnosis, sex, race, and MHI to ana-
tomic site and tumor size using t tests, analysis of variance with
Tukey method, or Pearson correlation for continuous vari-
ables and χ2 tests for categorical variables. We also compared
age, race, sex, MHI, tumor size, and anatomic site between
treatment groups (excision vs MMS; surgery vs surgery and ra-
diation) using t tests and χ2 tests. Multinomial logistic regres-
sion was performed for controlled analysis in which ana-
tomic location was the outcome as this involved more than 2
levels. Anatomic location was analyzed with “trunk” as the ref-
erence group. In addition, multivariable logistic regressions
were performed for controlled analyses in which tumor size
(<3 cm or ≥3 cm) and treatment group (excision vs MMS; sur-
gery vs surgery and radiation) served as the outcome vari-
ables. Survival analyses were conducted using Kaplan-Meier
method with log-rank statistic and Cox proportional hazards
modeling. Survival analyses were conducted for overall sur-
vival. Parametric measures were chosen owing to the large
sample size. Significance was set at P < .05. The data were re-
trieved using SEER*Stat 6.14 (NCI) and analyzed using SPSS
statistical software (version 23.0; IBM Corp).

Results
Population Characteristics
In total, 3686 patients with DSFP were included in our analy-
sis. Summary statistics of our cohort are provided in Table 1.
The MHI of the data set ranged from $19 351 to $103 643, with
a median value of $56 439. In 2010, the MHI for the entire US
population was $51 950.18

The median tumor size was 3.0 cm, ranging from 1.0 mm
to 30.0 cm. Because tumor size was only available for cases
diagnosed after 2004, our multivariate analyses were limited
to 1422 patients with DFSP. Characteristics of the tumor size
limited cohort did not significantly differ from the larger co-
hort identified in SEER (see eTable 1 in the Supplement).

Survival
A multivariable survival analysis controlling for age at diag-
nosis, race, sex, MHI, tumor size, and anatomic site was per-
formed. For every additional year of age, there was an 8.0%
increased risk of death (HR, 1.08; 95% CI, 1.06-1.10; P <.001).
Compared with women, men had almost twice the risk of death
(HR, 1.97; 95% CI, 1.09-3.55; P = .03) (Figure, A; Table 2).
Tumor size was marginally associated with survival in the
multivariable analysis. For every 1 cm increase in tumor size,
a patient with DFSP had a 9.0% increased risk of death from
all-cause mortality (HR, 1.09; 95% CI, 1.01-1.18; P=.04) (Figure,
B; Table 2).

Race (black: HR, 0.69; 95% CI, 0.31-1.53; P = .36; other: HR,
0.50; 95% CI, 0.12-2.07; P = .34), MHI (HR, 0.96; 95% CI, 0.77-
1.20; P = .72), and anatomic site (head/neck: HR, 1.15; 95% CI,
0.46-2.88; P = .76; extremities: HR, 1.74; 95% CI, 0.95-3.18;
P = .07) were not associated with survival in both the univari-
ate and multivariable analysis (multivariable P values shown).
In the treatment subanalyses, there were no significant dif-

ferences in survival by treatment type when evaluating pa-
tients receiving surgery vs surgery plus radiation (HR, 1.14; 95%
CI, 0.50-2.62; P = .75), or patients receiving excision vs MMS
(HR, 0.75; 95% CI, 0.23-2.47; P = .64) (Table 2).

Tumor Characteristics
Association of Black Race, Female Sex, and Large Tumor Size
With Truncal Location
Dermatofibrosarcoma protuberans tumors were most fre-
quently located on the trunk (1813 [49.2%]), followed by the
extremities (1390 [37.7%]) and then the head or neck (483
[13.1%]) (Table 1). In a multivariable analysis, which con-
trolled for age, race, sex, MHI, and tumor size (see eTable 2 in
the Supplement), we found that compared with whites, blacks
more commonly had tumors of the trunk than of the head or
neck (odds ratio [OR], 0.46; 95% CI, 0.28-0.74; P < .001). There
was no difference with regards to race and having tumors of
the extremities (OR, 0.89; 95% CI, 0.67-1.16; P = .38). Com-
pared with women, men had greater odds of presenting with
a head or neck tumor (OR, 1.44; 95% CI. 1.02-2.02; P = .04) or
a tumor of the extremities (OR, 1.27; 95% CI, 1.01-1.61; P = .04)
than a truncal tumor. There was a marginally significant dif-
ference in tumor size with regards to anatomic site, as truncal
tumors were larger at presentation than tumors of the head or
neck (OR, 0.93; 95% CI, 0.87-1.00; P = .04) or extremities (OR,
0.95; 95% CI, 0.91-0.99; P = .01).

Table 1. Characteristics of the 3686 Patients in the Overall
Dermatofibrosarcoma Protuberans (DFSP) Cohort Included
in Our Analysis, After Adjustment for Exclusion Criteriaa

Characteristic Value
Age at diagnosis, mean (SD), y 43.64 (16.34)

MHI, mean (SD), $ 58 741.97 (13 299.80)

Tumor size, mean (SD), cm 3.57 (2.93)

Sex

Female 2003 (54.3)

Male 1683 (45.7)

Race

White 2675 (72.6)

Black 729 (19.8)

Other 282 (7.7)

Anatomic site

Head/neck 483 (13.1)

Extremities 1390 (37.7)

Trunk 1813 (49.2)

Treatment

Surgery 3494 (94.8)

Surgery and radiation 192 (5.2)

Treatment

Excision 3381 (91.7)

MMS 305 (8.3)

Abbreviations: DFSP, dermatofibrosarcoma protuberans; MHI, median
household income; MMS, Mohs micrographic surgery.
a Patients with DFSP with unknown or missing information on race, anatomic

site, and/or treatment modality were excluded. In addition, cases diagnosed at
autopsy or via death certificate were also excluded. Unless otherwise
indicated, data are given as No. (%).
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Association of Older Age, Male Sex, and Black Race
With Larger Tumor Size
In the multivariable analysis controlling for age, race, sex,
MHI, and anatomic site (Table 3), we found that for every
additional year of age, there was a 1.0% greater likelihood of
presenting with a larger tumor (OR, 1.01; 95% CI, 1.00-1.02;
P = .01). Black patients with DFSP were 1.78 times as likely
as white patients to present with large tumors (OR, 1.78;
95% CI, 1.37-2.32; P < .001). Compared with women, men
were more likely to present with large tumors (OR, 1.95;
95% CI, 1.57-2.42; P < .001).

Treatment
Association of Age, Black Race, Tumor Size, and Head or Neck
Tumors With Combined Surgery and Radiation (vs Surgery Alone)
In the multivariable analysis, adjusting for age, race, sex, MHI,
tumor size, and anatomic site (Table 4), we found that for ev-
ery additional year of age, there was a 2.0% greater likelihood
of receiving surgery and radiation vs surgery alone (OR, 1.02;
95% CI, 1.01-1.03; P = .01). Black patients with DFSP had 82.0%
greater odds of receiving surgery and radiation than white pa-
tients (OR, 1.82; 95% CI, 1.13-2.92; P = .01). In addition, for ev-
ery 1 cm increase in tumor size, there was a 15.0% greater odds
of receiving combined surgery and radiation vs surgery alone
(OR, 1.15; 95% CI, 1.09-1.21; P < .001). Compared with DFSP pa-
tients with truncal tumors, those with tumors of the head or
neck had 4.63 greater odds of receiving surgery and radiation

(OR, 4.63; 95% CI, 2.66-8.07; P < .001). Median house in-
come (OR, 0.85; 95% CI, 0.72-1.00; P = .06) was not signifi-
cantly associated with odds of receiving combined surgery
and radiation.

Association of White Race, Female Sex, and Higher MHI
With Increased Likelihood of Receiving MMS
In the multivariable analysis, we found that women had 47.0%
greater odds of receiving MMS compared with men (OR, 0.53;
95% CI, 0.36-0.78; P < .001) (Table 4). Compared with white
patients with DFSP, blacks had 49.0% lesser odds of receiv-
ing MMS for the treatment of DFSP (OR, 0.51; 95% CI, 0.30-
0.87; P = .01). For every $10 000 increase in MHI, there was a
27.0% higher odds of a patient receiving MMS for the treat-
ment of DFSP (OR, 1.27; 95% CI, 1.11-1.46; P < .001). Age (OR,
1.00; 95% CI, 0.99-1.01; P = .72), tumor size (OR, 0.96; 95% CI,
0.90-1.04; P = .35), and anatomic site (head/neck: OR, 1.37; 95%
CI, 0.80-2.35; P = .26; extremities: OR, 1.20; 95% CI, 0.81-
1.78; P = .36) were not significantly associated with odds of
receiving MMS.

Discussion
Our study provides a comprehensive survival analysis for pa-
tients with DFSP by uniquely linking SEER registry data with
the US Census tract to examine prognostic factors. Of the vari-

Figure. Kaplan-Meier Curves of Prognostic Factors in Patients With Dermatofibrosarcoma Protuberans (DFSP)
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A, As demonstrated in a Kaplan-Meier analysis with log-rank statistic, male
patients had significantly worse survival than female patients. A controlled
multivariable analysis also revealed that when compared with women, men
with DFSP had almost twice the risk of death (hazard ratio [HR], 1.97; 95% CI,
1.09-3.55; P = .03). B, As demonstrated in a Kaplan-Meier analysis with log-rank

statistic, patients with small (<3.0 cm) DFSP tumors had greater survival than
those with large (�3.0 cm) tumors. A controlled multivariable analysis
demonstrated that for every 1-cm increase in tumor size, a patient with DFSP
had a 9.0% increased risk of death from all-cause mortality (HR, 1.09; 95% CI,
1.01-1.18; P = .04).
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ables assessed, older age at diagnosis, male sex, and large tu-
mor size were identified as negative predictors of survival.
Patients with DFSP who were male or black were more likely
to present with large tumors. However, race was not signifi-
cantly associated with worse survival. Furthermore, we ex-
amined differences in clinical characteristics and treatment
modalities. Interestingly, while differences in clinical charac-
teristics and treatment modalities were elicited, treatment type
did not influence overall survival. Older age at diagnosis, black
race, large tumor size, and head or neck location increased the
likelihood of receiving combined surgery and radiation. In ad-
dition, patients with DFSP who were female, white, or had a
higher MHI were more likely to receive MMS compared with
WLE. Because treatment for rare tumors such as DFSP may lack
standardization, we provide an important examination of fac-
tors affecting choice of treatment, and the impact of treat-
ment modality on survival.

In a recent population-based study of DFSP, Kreicher et al7

used data from the 18 SEER registries, the same data set used
in our study, to evaluate potential prognostic factors. Krei-
cher et al7 noted that increased age, black race, male sex, and
anatomic location of the limbs and head were associated with
worse survival. This study,7 however, did not account for tu-
mor size and socioeconomic status. We demonstrated their

findings, and also controlled for the important factors of tu-
mor size and MHI. In our model, we found that race and ana-
tomic site were no longer associated with worse overall sur-
vival, highlighting the importance of controlling for these
additional factors. Increased age, male sex, and large tumor
size were the only negative predictors of survival in our study.

The association between age and overall survival may be
partly attributed to our use of all-cause mortality instead of
disease-specific survival—that is, older patients have addi-
tional comorbidities making death more likely. However, older
age is commonly a risk factor for many skin cancers, includ-
ing melanoma.19,20 In addition, the association between age
and death from DFSP has been discussed previously, with in-
creased age being recognized as an independent risk factor.1,5,7

According to our data, male patients with DFSP had al-
most twice the risk of death compared with female patients. This
finding is consistent with results from Kreicher et al,7 who noted
that men with DFSP were at 1.5 times higher risk for all-cause
death than women. While the reason for this is not known, men
in our study were more likely to present with tumors of the head
or neck or extremities than women, who were more likely to pre-
sent with truncal tumors. Our study did not demonstrate an im-
pact of anatomic site on overall survival. However, prior stud-
ies have suggested that head or neck location is a poor prognostic
factor.2,21,22 Tumors of the head and neck likely present chal-
lenges for surgeons to achieve adequate margins because of their
cosmetically and functionally sensitive anatomic locations. Fur-
thermore, men in our study also demonstrated larger tumors
than women, consistent with findings in other skin cancers, in-
cluding melanoma.23,24 Multiple studies have demonstrated sex
differences in health-seeking and health-utilization behavior,
with women pursuing preventive and diagnostic services more
frequently than men.25 This sex-specific difference may ex-
plain why women present earlier for diagnosis and, thus, may
have smaller DFSP tumors at presentation and, therefore,
better prognosis.

Table 2. Multivariable Survival Analysis of Dermatofibrosarcoma
Protuberans (DFSP)

Characteristic HR (95% CI) P Valuea

Age at diagnosis, y 1.08 (1.06-1.10) <.001

Race .44

White 1 [Reference]

Black 0.69 (0.31-1.53) .36

Other 0.50 (0.12-2.07) .34

Sex

Female 1 [Reference]

Male 1.97 (1.09-3.55) .03

MHI, $ 0.96 (0.77-1.20) .72

Tumor size, cm 1.09 (1.01-1.18) .04

Anatomic site .19

Trunk 1 [Reference]

Head/neck 1.15 (0.46-2.88) .76

Extremities 1.74 (0.95-3.18) .07

Multivariable survival analysis
of DFSP, also controlling for
treatment modalities

Surgery vs surgery/radiationb

Surgery 1 [Reference]

Surgery and radiation 1.14 (0.50-2.62) .75

Excision vs MMSc

Excision 1 [Reference]

MMS 0.75 (0.23-2.47) .64

Abbreviations: DFSP, dermatofibrosarcoma protuberans; HR, hazard ratio;
MHI, median household income; MMS, Mohs micrographic surgery.
a Bold typeface indicates statistical significance.
b When comparing surgery vs surgery and radiation, surgery served as the

reference value.
c When comparing excision vs MMS, excision served as the reference value.

Table 3. Multivariable Analysis Evaluating Factors
Influencing Tumor Sizea

Characteristic Tumor Size, OR (95% CI) P Value
Age at diagnosis, y 1.01 (1.00-1.02) .01

Race <.001

White 1 [Reference]

Black 1.78 (1.37-2.32) <.001

Other 1.31 (0.89-1.92) .17

Sex

Female 1 [Reference]

Male 1.95 (1.57-2.42) <.001

MHI, $ 0.93 (0.85-1.01) .07

Anatomic site .04

Trunk 1 [Reference]

Head/neck 0.82 (0.58-1.15) .24

Extremities 0.74 (0.58-0.93) .01

Abbreviations: MHI, median household income; OR, odds ratio.
a Tumor size (in centimeters) was analyzed as a dichotomized value, .0 cm vs

�3.0 cm, based on the median value of 3.0 cm, with “small (<3.0 cm)” as the
reference group.
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Indeed, we identified larger tumor size as a potential nega-
tive predictor of overall survival. Few prior studies have ex-
amined this. In a small study by Park et al,26 tumor size
(>10 cm) was a significant prognostic factor in univariate analy-
sis but did not influence overall survival in the multivariate
analysis. In addition, in a retrospective examination of 32 DFSP
cases, Gayner et al6 demonstrated that tumor size was not as-
sociated with DFSP recurrence. While it may seem intuitive that
larger tumors would portend worse prognosis, further re-
search is necessary to examine this.

Although Kreicher et al7 found that black patients had 1.7
times the risk of death than whites, when we controlled for size,
race was no longer an independent prognostic factor. In our
study, race significantly influenced tumor size, as black pa-
tients with DFSP presented with larger tumors compared with
whites. One possible explanation for the discrepancy in tu-
mor size with regard to race may lie in delay in diagnosis. The
pigmented variant of DFSP occurs predominantly in black
patients.27 Clinically, this variant may resemble a keloid and,
thus, may be misdiagnosed in blacks who are keloid-prone.27

Furthermore, the lack of clinical familiarity of skin cancer in
individuals with darker skin types among the public and phy-
sicians may also contribute to a delay in diagnosis.10,28

Interestingly, differences in the clinical characteristics of
patients with DFSP receiving each type of treatment were also
noted. The mainstay of DFSP treatment is surgical, with tu-
mor size and anatomic site being recognized as important fac-
tors influencing choice of surgical modality (excision vs MMS)
and adjuvant radiation. Radiation is usually reserved for large
or recurrent DFSP tumors and is most effective in reducing the
rate of recurrence after surgery on large tumors.9,10 In addi-
tion, adjuvant radiation therapy is most often used in cases
where resection is limited due to anatomic site, such as the head
or neck.8,29 Our study findings are consistent with this, as older
age, black race, large tumor size, and head or neck location in-
creased the likelihood of receiving surgery and radiation com-
pared with surgery alone. Receipt of adjuvant radiation, how-
ever, did not influence overall survival in our study.

While MMS is the most effective treatment of nonmela-
noma skin cancers, such as basal and squamous cell carcino-
mas, its use in the treatment of rare cutaneous tumors is con-
troversial. Evidence supports MMS as the treatment of choice
for DFSP owing to its precise margin control and maximal con-
servation of tissue.8,11 Mohs micrographic surgery is indi-
cated for the treatment of locally aggressive tumors at high risk
of recurrence and is considered superior to excision for the
treatment of DFSP.11,12 Patients with DFSP in our study who
were female, white, or had a higher MHI were more likely to
receive MMS. Our study found no difference in overall sur-
vival for tumors treated with excision vs MMS; however, we
did not assess recurrence rates because SEER does not in-
clude that information. While anatomic site did not signifi-
cantly differ between the sexes, women were more likely to
present with smaller tumors than men. Thus, the greater like-
lihood of women receiving MMS may also be due to aesthetic
considerations. Higher SES is associated with increased utili-
zation of specialized services, such as MMS.30 Most Mohs
surgery practices (90%) are located in urban and suburban geo-
graphic areas, with few surgeons practicing in rural, low-
income areas.31 Because a higher proportion of blacks live in
lower SES areas,32 their access to Mohs surgeons may be
limited. Importantly, MHI did not influence overall survival in
our DFSP cohort.

While the SEER registry provides a large, comprehen-
sive resource, case-specific detail is limited. In addition,
tumor size was available only for patients diagnosed
after 2004, reducing our cohort from 3686 to 1422 in the
multivariate analyses. Tumor extension and infiltration
were also not addressed in this study. We were also unable
to evaluate local recurrence, which is the major source of
morbidity for patients with DFSP, because information for
this may not be accurately obtainable from SEER. Further-
more, we could not examine the influence of imatinib,
which was approved in 2006 for the treatment of locally
advanced and metastatic DFSP,33 because SEER lacks data
on medications.

Table 4. Multivariable Analysis Examining Factors Affecting Treatment Modalities

Characteristic

OR (95% CI)

P Value
Surgery vs
Surgery and Radiationa P Value Excision vs MMSb

Age at diagnosis, y 1.02 (1.01-1.03) .01 1.00 (0.99-1.01) .72

Race .05 .04

White 1 [Reference] 1 [Reference]

Black 1.82 (1.13-2.92) .01 0.51 (0.30-0.87) .01

Other 1.10 (0.48-2.54) .83 1.12 (0.64-1.98) .69

Sex

Female 1 [Reference] 1 [Reference]

Male 1.01 (0.66-1.57) .95 0.53 (0.36-0.78) <.001

MHI, $ 0.85 (0.72-1.00) .06 1.27 (1.11-1.46) <.001

Tumor size, cm 1.15 (1.09-1.21) <.001 0.96 (0.90-1.04) .35

Anatomic site <.001 .44

Trunk 1 [Reference] 1 [Reference]

Head/neck 4.63 (2.66-8.07) <.001 1.37 (0.80-2.35) .26

Extremities 1.54 (0.94-2.53) .09 1.20 (0.81-1.78) .36

Abbreviations: MHI, median
household income; MMS, Mohs
micrographic surgery; OR, odds ratio.
a When comparing surgery vs surgery

and radiation, “surgery” was the
reference group.

b When comparing excision vs MMS,
“excision” was the reference group.
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Conclusions

The rarity of DFSP has made the identif ic ation of
prognostic factors and evaluation of treatment modalities

difficult. In this large population-based study, we
demonstrate that older age, male sex, and large tumor
size may be important predictors of survival, and that
treatment modality may be influenced by sex, race, and
SES.
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