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NCCN Dermatofibrosarcoma Protuberans Panel Members

Summary of the Guidelines Updates Clinical Trials: NCCN believes that
the best management for any patient

Clinical Presentation and Workup (DFSP-1) with cancer is in a clinical trial.

Treatment and Follow-up (DFSP-2) Participation in clinical trials is espe-

cially encouraged.
Principles of Pathology (DFSP-A)

Principles of Excision (DFSP-B) Find an NCCN Member Institution:
Principles of Radiation Therapy (DFSP-C) https://www.nccn.org/home/member-
institutions/.

Abbreviations (ABBR-1)

NCCN Categories of Evidence and
Consensus: All recommendations
are category 2A unless otherwise
indicated.

See NCCN Categories of Evidence
and Consensus.

The NCCN Guidelines® are a statement of evidence and consensus of the authors regarding their views of currently accepted approaches to
treatment. Any clinician seeking to apply or consult the NCCN Guidelines is expected to use independent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no representations
or warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in any way. The NCCN
Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the illustrations herein may not
be reproduced in any form without the express written permission of NCCN. ©2022.
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Updates in Version 1.2023 of the NCCN Guidelines for Dermatofibrosarcoma Protuberans from Version 2.2022 include:

DFSP-1
* Preliminary Workup:
» Bullet removed: Complete skin exam
» Second bullet, third sub-bullet revised: Repe S8 ; es Debulking specimens from
all excisions should be examined to identify flbrosarcomatous transformatlon of dermatoflbrosarcoma protuberans (FS-DFSP).

* New pathway header added: DFSP confirmed.

* Additional Workup, new bullet added: Complete skin exam.

* Footnote d revised: If areas of fibrosarcomatous transformation to fibrosarcoma or other sarcoma subtypes isfotund are identified,
multidisciplinary consultation for consideration of further treatment and surveillance is recommended. Fibrosarcomatous transformation of
DFSP (FS-DFSP) is associated with a metastasis risk of 15%—20%. See the NCCN Guidelines for Soft Tissue Sarcoma for multimodal therapy
and surveillance considerations including CT of draining nodal basin and chest. (Also on page DFSP-2)

DFSP-2

* Treatment, new bullet added: Consider neoadjuvant imatinib for unresectable/borderline resectable disease.

* Adjuvant Treatment, following Positive margins, option revised: Multidisciplinary consultaiton for consideration of radiation therapy (RT) v¥s-—

* Follow-up, new third bullet added: Consider MRI surveillance for deeply invasive disease or other concerns for recurrence.

* Footnote removed: MRI with contrast may be helpful to detect early recurrence in patients with high-risk lesions or delineate tumor extent
when physical exam is insufficient or unreliable.

* Footnote j revised: When Mohs or other forms of PDEMA are utilized, RT is not recommended. When Mohs or other forms of PDEMA are not
utilized, consider RT if margins are <t-em considered narrow by the treating physicians...

DFSP-A

* Fourth bullet revised: Fibrosarcomatous transformation (FS-DFSP) is characterized by transition from storiform to a herringbone
pattern, with a higher degree of cellularity, cytologic atypia, mitotic activity (>5/10 high-power fields [HPFs]), and frequent loss of CD34
immunostaining. When CD34 is negative, other markers such as S100 should also be negative to rule out other spindle cell tumors.

* Footnote removed: FS-DFSP should be noted when present as the metastatic risk is 15%—-20% and the patient should be referred to a center
with expertise in management of soft tissue sarcomas.

* New footnote 2 added: If areas of transformation to fibrosarcoma or other sarcoma subtypes are identified, multidisciplinary consultation for
consideration of further treatment and surveillance is recommended. FS-DFSP is associated with a metastasis risk of 15%—20%. The patient
should be referred to a center with expertise in management of soft tissue sarcomas. See the NCCN Guidelines for Soft Tissue Sarcoma for
multimodal therapy and surveillance considerations including CT of draining nodal basin and chest.

DFSP-B

* Goal, first bullet revised: Every effort should be made to achieve clear surgical margins. Complete histologic surgical margin examination
to include review-of the entire excised peripheral and deep margin is recommended, whenever possible. Tumor characteristics include long,
irregular, subclinical extensions. Debulking specimens from all excisions should be examined to identify fibrosarcomatous-transformation-
{FS-DFSP}) since this is associated with metastatic potential.

UPDATES
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CLINICAL PRELIMINARY DIAGNOSIS ADDITIONAL
PRESENTATION WORKUP WORKUP
* H&P
« Biopsy®:¢
» Hematoxylin and eosin (H&E)
’ :mTun)t()lﬂa;\el (eg, CD34, * Complete skin exam
actor Xllla e .
» Debulking specimens from all mu;tucc:::tc;?m:& ;gg;‘filizgon
Lesion suspicious excisions should be examined DFSP expertise should be strongly See
. to identify fibrosarcomatous > - —_— . . — | Treatment
for skin cancer? transformation of confirmed considered, especially for DESP-2
dermatofibrosarcoma large or recurrent DFSP, as (DESP-2)
protuberans (FS-DFSP)¢ decisions about diagnosis and

» Consider preoperative MRI with resection may be complex.

contrast for treatment planning
if extensive subcutaneous
extension is suspected

a For more information, see American Academy of Dermatology Association.

b This tumor is frequently misdiagnosed due to inadequate tissue sampling/superficial biopsy. Punch, incisional, or core biopsy, preferably including the 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.

¢ See Principles of Pathology (DESP-A).

dIf areas of transformation to fibrosarcoma or other sarcoma subtypes is found are identified, multidisciplinary consultation for consideration of further treatment and
surveillance is recommended. FS-DFSP is associated with a metastasis risk of 15%—20%. See the NCCN Guidelines for Soft Tissue Sarcoma for multimodal therapy

and surveillance considerations including CT of draining nodal basin and chest.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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TREATMENT ADJUVANT FOLLOW-UP THERAPY FOR
TREATMENT RECURRENCE/METASTASIS

Excision Negative | o _
with Mohs or surgical Re-resectlc;r} if feasible
o;her _fo;']msl margins | « Physical exam S)r:referred) ,
of periphera i .
ang dcla‘:;p en \I;v;itg;oc?t:n RTM if not given previously
face margin Observation — everyrg—12 and resection not feasible
assessment months Recurrence |2 . . .
(PDEMA)f Negative « Patient ﬁog:;g:rv:lr:rt;né?;ease
) Consu.jer margins education is unresectable, or

neoadjuvant about regular table functional

imatinib for self-exam unaccep?_ e ;mc iona "

or cosmetic outcomes wi

order |bn|e surgical until margins surveillance
:ﬁ:ee;::-;g ° margins clear or surgery for deeply
not possible Multidisciplinary | | fivasos
consultation for S iceinli
. . or other . Multidisciplinary
Positive consideration of concerns for | Metastasis == . sultationk
margins z;(_i_l)%tjon therapy recurrence

fIf PDEMA is unavailable, consider wide excision. Wide undermining is discouraged prior
to confirmation of clear margins due to the difficulty of interpreting subsequent re-excised
margins, and the risk of concealing residual tumor below mobilized tissue. See Principles of
Excision (DFSP-B).

9 Consider neoadjuvant imatinib for patients in whom resection with negative margins may
result in unacceptable functional or cosmetic outcomes. Ugurel S, et al. Clin Cancer Res
2014;20:499-510.

h See Principles of Radiation Therapy (DFESP-C).

"When Mohs or other forms of PDEMA are utilized and margins are negative, RT is not
recommended. When Mohs or other forms of PDEMA are not utilized, consider RT if
margins are considered narrow by the treating physicians. RT can be considered for

_treatment of positive margins if not given previously and further resection is not feasible.

) Navarrete-Dechent C, et al. JAMA Dermatol 2019;155:361-369.

k See NCCN Guidelines for Synchronous STAGE |V Soft Tissue Sarcoma (EXTSARC-5).

dIf areas of transformation to fibrosarcoma or other sarcoma subtypes
are identified, multidisciplinary consultation for consideration of further
treatment and surveillance is recommended. FS-DFSP is associated with
a metastasis risk of 15%—20%. See the NCCN Guidelines for Soft Tissue
Sarcoma for multimodal therapy and surveillance considerations including
CT of draining nodal basin and chest.

€ The most commonly used form of PDEMA is Mohs. See NCCN Guidelines
for Squamous Cell Skin Cancer - Principles of PDEMA Technigue. When
anatomic structures at the deep margin (eg, major vessels, nerves,
bone) preclude complete histologic evaluation of the marginal surface
via Mohs or other forms of PDEMA, Mohs or other forms of PDEMA
should be used to evaluate as much of the marginal surface as feasible.
Treatment considerations for non-visualized areas may be the subject of
multidisciplinary discussion.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

DFSP-2
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PRINCIPLES OF PATHOLOGY'
* Evaluation by a qualified physician with specific expertise in sarcomal/soft tissue pathology or dermatopathology is preferred (if available).
* 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 Xllla negative.

« FS-DFSP?2 is characterized by transition from storiform to a herringbone pattern, with a higher degree of cellularity, cytologic atypia, mitotic

activity (>5/10 high-power fields [HPFs]), and frequent loss of CD34 immunostaining. When CD34 is negative, other markers such as S100
should also be negative to rule out other spindie cell tumors.

* For equivocal lesions, consider fluorescence in situ hybridization (FISH), polymerase chain reaction (PCR), or conventional cytogenetics to
detect t(17;22)(q22;q913), which is a hallmark of DFSP. Fusion of the collagen type | alpha 1 gene (COL1A1) at 17922, with the platelet-derived
growth factor Beta gene (PDGFf) at 2213, form the oncogenic chimeric fusion gene COL1A1::PDGF.

* Margin control during excision (see Principles of Excision [DPSP-B]) may occasionally be aided by H&E sections supplemented by CD34
immunohistochemistry.

1 Currently, no American Joint Committee on Cancer (AJCC) or College of American Pathologists (CAP) synoptic reporting is defined.

2If areas of transformation to fibrosarcoma or other sarcoma subtypes are identified, multidisciplinary consultation for consideration of further treatment and surveillance
is recommended. FS-DFSP is associated with a metastasis risk of 15%—20%. The patient should be referred to a center with expertise in management of soft tissue
sarcomas. See NCCN Guidelines for Soft Tissue Sarcoma for multimodal therapy and surveillance considerations including CT of draining nodal basin and chest.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF EXCISION

@

oal:

* Every effort should be made to achieve clear surgical margins. Complete histologic surgical margin examination to include the entire
excised peripheral and deep margin is recommended, whenever possible. Tumor characteristics include long, irregular, subclinical

extensions. Debulking specimens from all excisions should be examined to identify FS-DFSP since this is associated with metastatic
potential.

Surgical Approach: Mohs or Other Forms of PDEMA
e See NCCN Guidelines for Squamous Cell Skin Cancer - Principles of PDEMA Technique.
¢ If Mohs or other forms of PDEMA are unavailable, consider wide excision.

» Reconstruction should be delayed until clear margins have been verified to avoid the risk of translocating the tumor within the resection
bed, thus making further margin assessments inaccurate.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF RADIATION THERAPY

General Treatment Information
* Adjuvant RT:
» Positive Margins/Gross Disease
¢ 50-60 Gy for indeterminate or positive margins, and up to 66 Gy for positive margins or gross tumor (2-Gy fractions per day).

¢ Fields to extend widely beyond surgical margins (eg, 3—-5 cm) when clinically feasible.
» Negative Margins

¢ When Mohs or other forms of PDEMA are utilized, RT is not recommended.
¢ When Mohs or other forms of PDEMA are not utilized, consider RT if margins are <1 cm.
* Recurrence/Metastasis:
» RT if not given previously and further resection is not feasible; 50-60 Gy for indeterminate or positive margins, and up to 66 Gy for positive
margins or gross tumor (2-Gy fractions per day).
» Fields to extend widely beyond surgical margins (eg, 3—-5 cm) when clinically feasible.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ABBREVIATIONS
DFSP dermatofibrosarcoma
protuberans
FS- fibrosarcomatous
DFSP transformation of DFSP
PDEMA peripheral and deep en face
margin assessment
RT radiation therapy
ABBR-1
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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 indicated.
CAT-1
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Discussion  This discussion corresponds to the NCCN Guidelines for Dermatofibrosarcoma Protuberans. Last updated: January 31st, 2022.
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Overview

Dermatofibrosarcoma protuberans (DFSP) is an uncommon, low-grade
sarcoma of fibroblast origin with an incidence rate of 4.1 to 4.5 cases
per million persons per year in the United States.** A predilection for
occurring in African Americans has been reported in one study.? Initial
misdiagnosis, prolonged time to accurate diagnosis, and large tumor
size at the time of diagnosis are common. However, it rarely
metastasizes.> When metastasis occurs, it is typically-in the lung, bone,
or regional lymph nodes. Three-dimensional reconstruction of DFSP®
has revealed tumors with highly irregular shapes and frequent
finger-like extensions.” As a result, incomplete removal and subsequent
recurrence are common without attention to full assessment of the
peripheral and deep margin. The local recurrence rate for wide local
excision (WLE) of DFSP in studies ranges from 10% to 60%, whereas
the rate of development of regional or distant metastatic disease is only
1% and 4% to 7.4%, respectively.®®

Literature Search Criteria and Guidelines Update
Methodology

Prior to the update of this version of the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) Dermatofibrosarcoma
Protuberans, an electronic search of the PubMed database was
performed to obtain key literature using the following search term:
dermatofibrosarcoma protuberans. The PubMed database was chosen
as it remains the most widely used resource for medical literature and
indexes peer-reviewed biomedical literature.*°

The search results were narrowed by selecting studies in humans
published in English. Results were confined to the following article
types: Clinical Trial; Guideline; Meta-Analysis; Randomized Controlled
Trial; Systematic Reviews; and Validation Studies.

The data from key PubMed articles as well as articles from additional
sources deemed as relevant to these guidelines and discussed by the
panel have been included in this version of the Discussion section (eg,
e-publications ahead of print, meeting abstracts). Recommendations for
which high-level evidence is lacking are based on the panel’s review of
lower-level evidence and expert opinion.

The complete details of the Development and Update of the NCCN
Guidelines are available at www.NCCN.org.

Evaluation

Histologically, DFSP typically presents as a storiform or fascicular
proliferation of bland spindled cells that extends from the dermis into the
subcutis.'**? Virtually all cases are CD34-positive and factor Xllla-
negative with rare exceptions.*** Currently, no synoptic reporting is
recommended. Workup for DFSP consists of history and physical (H&P)
examination, complete skin examination, and biopsy. It should be noted
that this tumor is frequently misdiagnosed due to inadequate tissue
sampling resulting from shallow biopsy. As the superficial aspect of a
DFSP may not be distinct from benign lesions, a punch or incisional
biopsy that samples the subcutaneous layer, is strongly recommended.
If a biopsy is indeterminate or clinical suspicion remains, rebiopsy is
recommended.

In most cases, examination of hematoxylin and eosin-stained
specimens by light microscopy results in an unequivocal diagnosis.
However, differentiation of DFSP from dermatofibroma can be difficult at
times. In such instances, staining with CD34,41° factor Xllla,31¢
stromelysins 3,1 and other immunomarkers such as nestin,
apolipoprotein D, and cathepsin K,82° might be useful. The NCCN
Panel recommends that appropriate and confirmatory immunostaining
be performed in all cases of suspected DFSP.

MS-2
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It is unclear whether the histologic features of a high mitotic rate or
evidence of fibrosarcomatous (FS) change (FS-DFSP) have prognostic
significance in DFSP.222 Studies in the biomedical literature both
support the connection between FS-DFSP and an increased risk of
local recurrence, lower time to recurrence, and increased risk of
metastasis,?*3! and refute323 this notion. A systematic review of 1422
patients with DFSP and 225 with DFSP-FS reported risks oflocal
recurrence (29.8% vs. 13.7%), metastasis (14.4% vs. 1.1%), and death
(14.7% vs. 0.8%) from the disease to be significantly higher in DFSP-FS
versus DFSP.3* The NCCN Panel recommends that FS change and
other high-risk features such as deep lesions and high grade be noted
in all pathology reports assessing this tumor. If ES transformation is
found, multidisciplinary consultation for consideration of further
treatment and surveillance is recommended. Clinicians should consult
the NCCN Guidelines for Soft Tissue Sarcoma. Overall, as decisions
about diagnosis and resection may be complex, multidisciplinary
consultation at a center with specialized expertise should be strongly
considered, especially for large or recurrent DFSP as it may optimize
clinical and reconstructive outcomes.**32¢

Treatment

Initial treatment of DFSP is surgical. Because of its proclivity for
irregular and frequently deep subclinical extensions, every effort should
be made to completely remove this tumor at the time of initial therapy.
Excision with Mohs micrographic surgery (Mohs) or.other forms of
peripheral and deep en face margin assessment (PDEMA) is
recommended over WLE. En face sectioning is preferred to prevent
missing small foci of tumor. The most commonly used form of PDEMA
is Mohs (Refer to NCCN Guidelines for Squamous Cell Skin Cancer —
Principles of PDEMA Technique). When anatomic structures at the
deep margin (eg, major vessels, nerves, bone) preclude complete
histologic evaluation of the marginal surface via Mohs or other forms of

PDEMA, Mohs and other forms of PDEMA should be used to evaluate
as much of the marginal surface as feasible. A combination of PDEMA
and WLE for the deep margin has been reported in the literature.>®
Treatment considerations for non-visualized areas may be the subject
of multidisciplinary discussion. If PDEMA is unavailable, WLE can be
considered. Wide undermining is discouraged prior to confirmation of
clear margins due to the difficulty of interpreting subsequent re-excised
margins, and the risk of concealing residual tumor below mobilized
tissue. If initial surgery yields positive margins, re-resection is
recommended whenever possible, with the goal of achieving clear
margins.

Mohs or maodified Mohs surgery, and traditional WLE with wider
margins, which has been associated with higher tumor clearance and
lower rates of recurrence,®-*° are all methods to achieve complete
histologic assessment. Studies examining outcomes of both Mohs and
WLE have consistently reported lower recurrence rates for the former
(0%—6.6% vs. 1.7%-30.8%) (Table 1).4*° The weight of the evidence
supports the NCCN Panel’s preference for Mohs using either frozen or
permanent sections.*>3 A large retrospective series of 204 patients
with DESP showed a very low local recurrence rate (1%) using WLE
with total peripheral margin pathologic evaluation, underscoring the
importance of meticulous pathologic margin evaluation with any surgical
technique.> This notion was also supported by more recent studies.>*%¢
It is recommended that any reconstruction involving extensive
undermining be avoided. Tissue rearrangement, if necessary, should be
delayed until-negative histologic margins are verified to prevent
displacing a potentially positive margin or hampering interpretation of
re-excisions. If there is concern that the surgical margins are not clear
when Mohs or PDEMA is not available, split-thickness skin grafting
should be considered to monitor for recurrence.
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Radiation therapy (RT) has occasionally been used as a primary
therapeutic modality for DFSP,>"*° but it is most beneficial as adjuvant
therapy after surgery.>-%* In a single-institution retrospective review of
53 patients treated with surgery and preoperative or postoperative RT,
local control was 93% and actuarial overall survival was 98% at 10
years.*® Another small patient series reported that 86% of patients
treated with postoperative RT remained disease-free at a median
follow-up of 10.5 years.®® In a systematic review and meta-analysis of
adjuvant RT for DFSP after WLE, the overall recurrence rate was
reported to be 11.74%. Patients with positive/close margins had a
recurrence rate of 14.23% whereas those with negative margins had no
recurrence.®® The NCCN Panel recommends that if a negative margin is
achieved, no adjuvant treatment is necessary. When Mohs or other
forms of PDEMA are used, RT is not recommended. When Mohs or
other forms of PDEMA are not used, RT can be considered if margins
are less than 1 cm. RT can be considered for the treatment of positive
margins if not given previously and further resection is not feasible.

DFSP can be treated by targeted PDGF receptors. DFSP is
characterized by a translocation between chromosomes 17 and 22
[t(17;22)(q22;913)] resulting in the overexpression of platelet-derived
growth factor receptor B (PDGFR ).65¢8 These findings suggest that
targeting PDGF receptors may be an effective treatment for DFSP. In
published results, imatinib mesylate, a protein tyrosine kinase inhibitor,
has shown clinical activity against DFSP,%-74 which has led to its
approval by the U.S. Food and Drug Administration (FDA) for the
treatment of unresectable, recurrent, and/or metastatic DFSP in adult
patients. It is still unclear whether or not and the extent to which the
COL1A1-PDGFB fusion gene dictates imatinib response.” In a recent
systematic review that included patients receiving imatinib as
monotherapy, adjuvant, or neoadjuvant therapy, complete response,

partial response, stable disease, and progressive disease were reported
in 5.2%, 55.2%, 27.6%, and 9.2% of patients, respectively.’® The panel
recommends neoadjuvant imatinib for patients in whom resection with
negative margins may result in unacceptable functional or cosmetic
outcomes. In the neoadjuvant setting, complete response, partial
response, stable disease, and progressive disease rates were reported
to be 7.1%, 50%, 35.7%, and 7.1%, respectively.’*

Follow-up

Given the historically high local recurrence rates for DFSP, ongoing
clinical follow-up with focus on the primary site every 6 to 12 months is
indicated, with re-biopsy of any suspicious regions. Although metastatic
disease is rare, a guided H&P and patient education about regular self-
examination are recommended. For patients with high-risk features or
who have undergone extensive surgery, additional imaging studies may
be useful in detecting recurrence. MRI with contrast may be helpful to
detect early recurrence in patients with high-risk lesions or delineate
tumor extent when physical examination is insufficient or unreliable.

Recurrent tumors should be resected whenever possible. Adjuvant RT
may be considered after surgery. For patients who are not surgical
candidates, RT alone is an option if not given previously. Imatinib
mesylate should be considered in cases where the disease is
unresectable following multiple resections, or if unacceptable functional
or cosmetic outcomes will occur with further resection.

In the rare event of metastatic disease, multidisciplinary consultation is
recommended to coordinate treatment (Refer to NCCN Guidelines for
Soft Tissue Sarcoma).
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Table 1. Summary of Retrospective Reviews, Systematic Reviews, and Meta-Analyses Investigating Locoregional Recurrence Rates by
Mohs Micrographic Surgery and Wide Local Excision for DFSP

Author - Year Study Type Number of Surgical Locoregional Notes
Tumors Technique (n) Recurrence Rate (%)
Gloster 199640 Review (retrospective series) 15 Mohs 6.6% Median follow-up 40 months
39 WLE 10% Median follow-up 36 months
Gloster 199640 Review (literature search) 64 Mohs 1.6% Total across 11 studies
489 WLE 20% Total across 15 studies
Dubay 200441 Retrospective review 63 Mohs (11) 0% Median follow-up 52.8 months
WLE (43)
Combination (9)
Paradisi 20084° Retrospective review (retrospective series) 41 Mohs 0% Mean follow-up 5.4 years
38 WLE 13.2% Mean follow-up 4.8 years
Retrospective review (literature search) 463 Mohs 1.3% Total across 30 studies
1394 WLE 20.7% Total across 31 studies
Meguerditchian 201042 | Retrospective review 20 Mohs 0% Median follow-up 40.4 months
28 WLE 3.6% Median follow-up 49.9 months
Foroozan 201243 Systematic review (non-randomized 90 Mohs 1.1% Total across 4 studies
comparative studies) 174 WLE 6.3% Total across 4 studies
Bogucki 201244 Literature review 444 Mohs 1.1% Total across 20 studies
1443 WLE 7.3% Total across 20 studies
Lowe 201746 Retrospective review 67 Mohs 3.0% Mean follow-up 4.8 years
91 WLE 30.8% Mean follow-up 5.7 years
Veronese 201747 Review (retrospective series) 73 Mohs Tubingen 5.5% Median follow-up 9 years
62 WLE 8.1% Median follow-up 4.7 years
Review (literature search) 424 Mohs 0.94% Total across 16 studies
82 Mohs Tubingen 0% Total across 3 studies
1465 WLE 14.9% Total across 30 studies
Malan 201948 Meta-analysis 298 Mohs 2.7% Median follow-up 5.32 years
389 WLE 9.10% Median follow-up 5.32 years
Durack 20214° Retrospective review 97 Mohs 0% Median follow-up 25.5 months
362 WLE 1.7% Median follow-up 25.5 months

WLE, wide local excision

Version 1.2023 © 2022 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

MS-5



Printed by https://medfind.link on 7/1/2023 1:26:52 AM. For personal use only. Not approved for distribution. Copyright © 2023 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National

WOl Cancer
Network®

comprehensive NCCN Guidelines Version 1.2023
Dermatofibrosarcoma Protuberans

References

1. Criscione VD, Weinstock MA. Descriptive epidemiology of
dermatofibrosarcoma protuberans in the United States, 1973 to 2002.
J Am Acad Dermatol 2007;56:968-973. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17141362.

2. Rouhani P, Fletcher CD, Devesa SS, Toro JR. Cutaneous soft
tissue sarcoma incidence patterns in the U.S. : an analysis of 12,114
cases. Cancer 2008;113:616-627. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18618615.

3. Kreicher KL, Kurlander DE, Gittleman HR, et al. Incidence and
Survival of Primary Dermatofibrosarcoma Protuberans in the United
States. Dermatol Surg 2016;42 Suppl 1:S24-31. Available at:
http://www.ncbi.nim.nih.gov/pubmed/26730971.

4. Criscito MC, Martires KJ, Stein JA. Prognostic Factors, Treatment,
and Survival in Dermatofibrosarcoma Protuberans. JAMA Dermatol
2016;152:1365-1371. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/27262160.

5. Martin L, Piette F, Blanc P, et al. Clinical variants of the
preprotuberant stage of dermatofibrosarcoma protuberans. Br J
Dermatol 2005;153:932-936. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/16225602.

6. Haycox CL, Odland PB, Olbricht SM, Casey B.
Dermatofibrosarcoma protuberans (DFSP): growth characteristics
based on tumor modeling and a review of cases treated with Mohs
micrographic surgery. Ann Plast Surg 1997;38:246-251. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9088462.

7. Ratner D, Thomas CO, Johnson TM, et al. Mohs micrographic
surgery for the treatment of dermatofibrosarcoma protuberans.
Results of a multiinstitutional series with an analysis of the extent of
microscopic spread. J Am Acad Dermatol 1997;37:600-613. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/9344201.

8. Hayakawa K, Matsumoto S, Ae K, et al. Risk factors for distant
metastasis of dermatofibrosarcoma protuberans. J Orthop Traumatol
2016. Available at: http://www.ncbi.nlm.nih.gov/pubmed/27289468.

9. Vidimos AT, Helm TN, Papay FA. Dermatofibrosarcoma
protuberans. In: Cutaneous Oncology: Pathophysiology, Diagnosis,
and Management. Malden, MA: Blackwell Scientific; 1998.

10. PubMed Overview. Available at:
https://pubmed.ncbi.nlm.nih.gov/about/. Accessed November 15th,
2021.

11. Mentzel T, Pedeutour F, Lazar A, Coindre JM, eds.
Dermatofibrosarcoma Protuberans in WHO Classification of Tumors of
Soft Tissue and Bone. In: Fletcher CD, Bridge JA, Hogendoorn PCW,
Mertens F, eds (ed 4): IARC Press; 2013.

12. Connective Tissue Tumors. In: Calonje E, Brenn T, Lazar A,
McKee PH, eds. McKee’s Pathology of the Skin with Clinical
Correlations (ed 4): Elsevier Saunders; 2012:1630-1635.

13. Abenoza P, Lillemoe T. CD34 and factor Xllla in the differential
diagnosis of dermatofibroma and dermatofibrosarcoma protuberans.
Am J Dermatopathol 1993;15:429-434. Available at:
http://www.ncbi.nim.nih.gov/pubmed/7694515.

14. Aiba S, Tabata N, Ishii H, et al. Dermatofibrosarcoma protuberans
is a unique fibrohistiocytic tumour expressing CD34. Br J Dermatol
1992:127:79-84. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/1382538.

15. Kutzner H. Expression of the human progenitor cell antigen CD34
(HPCA-1) distinguishes dermatofibrosarcoma protuberans from fibrous
histiocytoma in formalin-fixed, paraffin-embedded tissue. J Am Acad
Dermatol 1993;28:613-617. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/7681857.

16. Goldblum JR, Tuthill RJ. CD34 and factor-Xllla immunoreactivity in
dermatofibrosarcoma protuberans and dermatofibroma. Am J

MS-2

Version 1.2023 © 2022 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


http://www.ncbi.nlm.nih.gov/pubmed/17141362
http://www.ncbi.nlm.nih.gov/pubmed/18618615
http://www.ncbi.nlm.nih.gov/pubmed/26730971
https://www.ncbi.nlm.nih.gov/pubmed/27262160
https://www.ncbi.nlm.nih.gov/pubmed/16225602
http://www.ncbi.nlm.nih.gov/pubmed/9088462
http://www.ncbi.nlm.nih.gov/pubmed/9344201
http://www.ncbi.nlm.nih.gov/pubmed/27289468
https://pubmed.ncbi.nlm.nih.gov/about/
http://www.ncbi.nlm.nih.gov/pubmed/7694515
http://www.ncbi.nlm.nih.gov/pubmed/1382538
http://www.ncbi.nlm.nih.gov/pubmed/7681857

National

WOl Cancer
Network®

Printed by https://medfind.link on 7/1/2023 1:26:52 AM. For personal use only. Not approved for distribution. Copyright © 2023 National Comprehensive Cancer Network, Inc., All Rights Reserved.

comprehensive NCCN Guidelines Version 1.2023
Dermatofibrosarcoma Protuberans

Dermatopathol 1997;19:147-153. Available at:
http://www.ncbi.nim.nih.gov/pubmed/9129699.

17. Cribier B, Noacco G, Peltre B, Grosshans E. Stromelysin 3
expression: a useful marker for the differential diagnosis
dermatofibroma versus dermatofibrosarcoma protuberans. J Am Acad
Dermatol 2002;46:408-413. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11862177.

18. Sellheyer K, Nelson P, Krahl D. Dermatofibrosarcoma
protuberans: a tumour of nestin-positive cutaneous mesenchymal
stem cells? Br J Dermatol 2009;161:1317-1322. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19659472.

19. Lisovsky M, Hoang MP, Dresser KA, et al. Apolipoprotein D in
CD34-positive and CD34-negative cutaneous neoplasms: a useful
marker in differentiating superficial acral fibromyxoma from
dermatofibrosarcoma protuberans. Mod Pathol 2008;21:31-38.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/17885669.

20. Yan X, Takahara M, Xie L, et al. Cathepsin K expression: a useful
marker for the differential diagnosis of dermatofibroma and
dermatofibrosarcoma protuberans. Histopathology 2010;57:486-488.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20727023:

21. Connelly JH, Evans HL. Dermatofibrosarcoma protuberans. A
clinicopathologic review with emphasis on fibrosarcomatous areas.
Am J Surg Pathol 1992;16:921-925. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/1415902.

22. Szollosi Z, Nemes Z. Transformed dermatofibrosarcoma
protuberans: a clinicopathological study of eight cases. J Clin-RPathol
2005;58:751-756. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/15976346.

23. Mentzel T, Beham A, Katenkamp D, et al. Fibrosarcomatous
("high-grade") dermatofibrosarcoma protuberans: clinicopathologic
and immunohistochemical study of a series of 41 cases with emphasis

on prognostic significance. Am J Surg Pathol 1998;22:576-587.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/9591728.

24. Bowne WB, Antonescu CR, Leung DH, et al. Dermatofibrosarcoma
protuberans: A clinicopathologic analysis of patients treated and
followed at a single institution. Cancer 2000;88:2711-2720. Available
at:_http://www.ncbi.nlm.nih.gov/pubmed/10870053.

25. Abbott JJ, Oliveira AM, Nascimento AG. The prognostic
significance of fibrosarcomatous transformation in
dermatofibrosarcoma protuberans. Am J Surg Pathol 2006;30:436-
443. Available at: https://www.ncbi.nim.nih.gov/pubmed/16625088.

26. Ding J, Hashimoto H, Enjoji M. Dermatofibrosarcoma protuberans
with fibrosarcomatous areas. A clinicopathologic study of nine cases
and a comparison with allied tumors. Cancer 1989;64:721-729.
Available at: https://pubmed.ncbi.nlm.nih.gov/2545326/.

27. Hoesly PM, Lowe GC, Lohse CM, et al. Prognostic impact of
fibrosarcomatous transformation in dermatofibrosarcoma protuberans:
a cohort study. J Am 