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The NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) are a statement of consensus of the 
authors regarding their views of currently accepted ap-
proaches to treatment. The NCCN Guidelines® Insights 
highlight important changes in the NCCN Guidelines® 
recommendations from previous versions. Colored 
markings in the algorithm show changes and the discus-
sion aims to further understanding of these changes by 
summarizing salient portions of the panel’s discussion, 
including the literature reviewed.

The NCCN Guidelines Insights do not represent the 
full NCCN Guidelines; further, the National Comprehen-
sive Cancer Network® (NCCN®) makes no representation 
or warranties of any kind regarding the content, use, or ap-
plication of the NCCN Guidelines and NCCN Guidelines 
Insights and disclaims any responsibility for their applications 
or use in any way.

The full and most current version of these NCCN 
Guidelines are available at NCCN.org.
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Abstract
Dermatofibrosarcoma protuberans (DFSP) is an uncommon soft tissue tumor characterized by a relatively high risk of local recur-
rence and low risk of metastasis. The NCCN Guidelines for DFSP provide multidisciplinary recommendations on the management of 
patients with this rare disease. These NCCN Guidelines Insights highlight the addition of the Principles of Pathology section, which 
provides recommendations on the pathologic assessment of DFSP. Because DFSP can mimic other lesions, immunohistochemical 
studies are often required to establish diagnosis. Cytogenetic testing for the characteristic translocation t(17;22)(q22;q13) can also 
be valuable in the differential diagnosis of DFSP with other histologically similar tumors. (J Natl Compr Canc Netw 2014;12:863–868)
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Overview
Dermatofibrosarcoma protuberans (DFSP) is an 
uncommon, low-grade sarcoma of fibroblast origin 
with an incidence rate of 4.2 to 4.5 cases per million 
persons per year in the United States.1,2 Because of 
its slow-growing nature, definitive diagnosis is often 
delayed and large size at presentation is common. 
Although metastasis is rare, DFSP can be locally ag-
gressive, resulting in significant morbidity. Local re-
currence rates for DFSP in older studies range from 
10% to 60%,3 whereas pooled data from more recent 
studies using wide surgical margins showed an over-
all recurrence rate of 7.3%.4 

NCCN has assembled a multidisciplinary panel 
of leading experts from NCCN Member Institu-
tions to develop and continually update guidelines 
for the treatment of nonmelanoma skin cancers. 
The NCCN Guidelines for DFSP are an exten-
sion of these guidelines that provide specific rec-
ommendations for DFSP management. The panel 

NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention is 
appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.

Version 1.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

DFSP-1

CLINICAL PRESENTATION WORKUP

Suspicious lesion

• Biopsya,b

H&E
Immunopanel (eg, CD34, factor XIIIa)
Note and report evidence of 
fi brosarcomatous change or other 
high-risk featuresc

See Treatment (DFSP-2)

aThis tumor is frequently misdiagnosed due to inadequate tissue sampling/superficial biopsy.  Punch or incisional biopsy, preferably of deeper subcutaneous layer, 
is strongly recommended for sufficient tissue sampling and accurate pathologic assessment.  If biopsy is indeterminate or clinical suspicion remains, rebiopsy is 
recommended. Wide undermining is discouraged due to the difficulty of interpreting subsequent re-excisions pathologically and of preventing possible tumor seeding.

bPrinciples of Pathology (DFSP-A).
cIf fibrosarcomatous changes/malignant transformations are noted, see the NCCN Guidelines for Soft Tissue Sarcoma.  Multidisciplinary consultation is recommended 

for other high-risk features.

• H&P
• Complete skin exam
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usually negative in DFSP.7,10 Positive CD34 and factor 
XIIIa staining is often sufficient for a DFSP diagnosis. 
Additional markers that are immunoreactive in DFSP 
include nestin, apolipoprotein D, and cathepsin K,11–13 
which may be helpful in difficult cases.

DFSP is characterized by a t(17;22)(q22;q13) 
translocation or a supernumerary ring chromosome 
that results in the fusion of the platelet-derived 
growth factor B gene (PDGFB) on chromosome 22 
to various exons of the collagen 1A1 (COL1A1) 
gene on chromosome 17.14 Found in more than 
90% of DFSP tumors, this translocation upregu-
lates PDGFB, a tyrosine kinase and key growth 
factor for connective tissue cells.15 Imatinib mesyl-
ate, a tyrosine kinase inhibitor, has shown clinical 
activity against localized and metastatic DFSP tu-
mors containing the translocation.16–20 This agent 
has been approved by the FDA for the treatment of 
unresectable, recurrent, and/or metastatic DFSP in 
adult patients.

also received expert input from the NCCN Guide-
lines Panel for Soft Tissue Sarcoma during the ini-
tial development of this guideline. The latest full 
guideline, including a complete list of updates, is 
available on the NCCN Web site at NCCN.org.  
These NCCN Guidelines Insights highlight the ad-
dition of the “Principles of Pathology” section.

Principles of Pathology
Histologically, DFSP typically presents as a storiform 
or fascicular proliferation of bland spindled cells that 
extends from the dermis into the subcutis on a routine 
hematoxylin and eosin (H&E) stain.5,6 DFSP may be 
difficult to differentiate from other fibrous tumors, espe-
cially dermatofibroma; hence, immunohistochemical 
staining is frequently used to establish a definitive di-
agnosis. CD34, a glycoprotein expressed by bone mar-
row stem cells, is expressed in most cases of DFSP.7–10 
In contrast, staining for the coagulation factor XIIIa is 

Version 1.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

                                                                                  
PRINCIPLES OF PATHOLOGY 1

• The spindled cells arranged in a storiform or fascicular pattern are typically bland with 
minimal cytologic atypia.

 
• Immunohistochemistry for CD34 is mostly positive, and Factor XIIIa negative. 
 
• Fibrosarcomatous transformation (FS-DFSP) is refl ected by a higher degree of cellularity, 

cytologic atypia, mitotic activity (>5/10HPF), and negative CD34 immunostaining. 

• Consider additional immunostaining with nestin, apolipoprotein D, and cathepsin K for 
equivocal lesions, or FISH or PCR for translocation of collagen type I alpha 1 (COL1A1; on 
17q22) with platelet-derived growth factor Beta (PDGFβ; on 22q13) to form the oncogenic 
chimeric fusion gene t(17;22) (q22;q13).

• Margin control during excision may require H&E sections supplemented by CD34 
immunohistochemistry.  

1Currently, no AJCC or CAP synoptic reporting is recommended.

DFSP-A
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Whether high mitotic rate or evidence of fibro-
sarcomatous change (typically in >5% of the surgi-
cal specimen) has prognostic significance in DFSP 
remains unclear. Studies in the literature both sup-
port21,22 and refute23 this notion. 

NCCN Recommendations
The NCCN Guidelines outline the initial workup for 
DFSP in the algorithm (see DFSP-1, page 865). Be-
cause metastatic disease is rare, an extensive workup 
is not routinely indicated unless suggestive aspects 
in the history and physical examination or adverse 
prognostic histologic features are present. Because 
misdiagnosis is common, the panel strongly recom-
mends clinicians obtain sufficient tissue from a deep 
subcutaneous punch biopsy or incisional biopsy for 
accurate pathologic assessment. When the clinician’s 
suspicion for DFSP is high but the initial biopsy does 
not support the diagnosis, rebiopsy is recommended 
and may reveal tumor presence. Wide undermining 
of the skin is discouraged because it may potentially 
result in tumor seeding. It can also interfere with the 
pathologic examination of re-excisions. 

The “Principles of Pathology” section is a new 
section providing additional guidance on the analy-
sis, interpretation, and reporting of pathologic results 
(see DFSP-A, page 866). Currently, no synoptic re-
porting is recommended. In most cases, examination 
of H&E stains using light microscopy results in an 
unequivocal diagnosis. However, differentiation of 
DFSP from dermatofibroma and other fibrous tumors 
can be difficult at times. In these instances, immu-
nostaining with CD34 and factor XIIIa can be valu-
able. Other tests that can be useful include nestin, 
apolipoprotein D, cathepsin K, and fluorescence in 
situ hybridization or polymerase chain reaction anal-
ysis for t(17;22)(q22;q13). The panel recommends 
that appropriate and confirmatory immunostaining 
be performed in all cases of suspected DFSP. 

Fibrosarcomatous change and malignant transfor-
mations should be noted, because these are high-risk 
features that should prompt multidisciplinary con-
sultation to optimize clinical and reconstructive out-
comes.24 Clinicians should consult the NCCN Guide-
lines for Soft Tissue Sarcoma when fibrosarcomatous 
transformations are present (to view the most recent 
version of these guidelines, visit NCCN.org).

Conclusions
These NCCN Guidelines Insights highlight the ad-
dition of a “Principles of Pathology” section to the 
NCCN Guidelines for DFSP. The NCCN Guide-
lines are updated at least annually, and more often 
when new high-quality clinical data become avail-
able in the interim. The most up-to-date version of 
these continuously evolving guidelines is available 
online at NCCN.org. The recommendations in the 
NCCN Guidelines are based on evidence from clini-
cal trials where available, combined with expert con-
sensus of the panel. Independent medical judgment 
is required to apply these guidelines individually to 
provide optimal care. The physician and the patient 
have the responsibility to jointly explore and select 
the most appropriate option from among the avail-
able alternatives. When possible, consistent with 
NCCN philosophy, the NCCN panel strongly en-
courages participation in prospective clinical trials.
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a. True
b. False

3.  Which of the following represents a 
typical immunohistochemical stain of 
DFSP?
a. CD34 positive, factor XIIIa negative
b. CD34 negative, factor XIIIa positive
c. CD34 positive, factor XIIIa positive
d. CD34 negative, factor XIIIa negative

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet.

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/46935; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1.  Which of the following is a characteristic translocation 

found in DFSP?
a. t(9;22)(q34;q11)
b. t(15;17)(q22;q21)
c. t(8;14)(q24;q32)
d. t(17;22)(q22;q13)

2.  DFSP is associated with a good prognosis due to frequent 
early diagnosis in patients. 


