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KEY POINTS

� The various types of cutaneous sarcomas are discussed including presentation, diag-
nosis, and management.

� Adequate biopsy and a thorough pathologic analysis are critical to diagnosis.

� The mainstay of treatment is surgical resection with complete margin analysis given pro-
pensity for recurrence.
DERMATOFIBROSARCOMA PROTUBERANS

Dermatofibrosarcoma protuberans (DFSP) is a low-grade cutaneous sarcoma with an
approximate yearly incidence of 4 cases per million in the United States (Tables 1
and 2).1 It is among the most common of cutaneous sarcomas, accounting for 18%
of the overall incidence with peaks in the third to fifth decades of life.2 There is also
an increased incidence in black patients and women.3

DFSP originates from dermal fibroblasts and possibly dermal dendrocytes. It is
associated with a t(17;22) (q22:q13) translocation that results in the fusion of a beta-
type platelet-derived growth factor receptor gene to the COL1A1 (collagen type 1
alpha 1) gene. Excessive activation of the beta-type platelet-derived growth factor
receptor–dependent signaling pathway results in uncontrolled cell growth.4

DFSP usually presents as a slow growing asymptomatic plaque most commonly on
the trunk followed by lower extremities and scalp. Untreated, DFSP can become very
large, locally invasive, and destructive.2 DFSP has a high reported recurrence rate of
50%; when excised with margins that are greater than 2 cm, the recurrence rate im-
proves to 13%.5 Although positive margins are more frequent with wide local excision
than Mohs micrographic surgery (MMS), the local recurrence rates have been
a Department of Otolaryngology–Head and Neck Surgery, University of Texas Southwestern
Medical School, 2001 Inwood Road, Dallas, TX 75390-8868, USA; b Department of
Otolaryngology–Head and Neck Surgery, Lewis Katz School of Medicine at Temple University,
Fox Chase Cancer Center, 3440 North Broad Street, Philadelphia, PA 19140, USA
* Corresponding author.
E-mail address: brittny.tillman@utsw.edu

Otolaryngol Clin N Am 54 (2021) 369–378
https://doi.org/10.1016/j.otc.2020.11.010 oto.theclinics.com
0030-6665/21/Published by Elsevier Inc.

mailto:brittny.tillman@utsw.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.otc.2020.11.010&domain=pdf
https://doi.org/10.1016/j.otc.2020.11.010
http://oto.theclinics.com


Table 1
Characteristics of patient population and presentation by tumor type

Tumor Population Presentation

DFSP Peak in third to fifth
decades

More common in
women

More common in
black patients

Slow growing plaque with one or more
nodules

Erythematous, brown, or skin colored
Often >3 cm at presentation

Atypical
fibroxanthoma

Peak in seventh to
eighth decades

More common
in men

Rapid growth of firm, nodular, exophytic
tumor on sun damaged skin

Erythematous or skin colored
May become ulcerated

Pleomorphic
dermal sarcoma

Peak in eighth
decade

More common
in men

Rapid growth of exophytic, nodular, or
plaque like tumor on sun damaged skin

Brown or erythematous

Cutaneous
leiomyosarcoma

Peak in sixth
decade

More common
in men

More common
in white
patients

Nodules or plaques which may be irregular or
ulcerative

Skin colored
May be associated with pain, itching, and/or

bleeding

Angiosarcoma Average seventh
Decade

May present 2–30 y
after radiation

May present 10–15 y
after lymphedema

Highly variable
Red cutaneous lesion similar to hematoma
May also seem to be similar to rosacea,

eczema, plaque, nodule, cellulitis, or
cutaneous edema
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statistically similar.6 One series of 204 retrospective patients with DFSP showed a
recurrence rate of 1% using wide excision as a standardized approach, emphasizing
the importance of margin control.7

The overall prognosis of DFSP is excellent with a 10-year survival rate of 99.1%.1

Classic DFSP has a rare metastasis rate of 1% to 4%, with the lungs being the
most common site.5 Negative prognostic factors include advanced patient age at
the time of diagnosis, large tumor size, andmale sex.8 Histologic variants include Bed-
nar, myxoid, giant cell fibroblastoma, sclerosing, atrophic, and fibrosarcomatous. The
fibrosarcomatous variant exhibits the highest rate of metastasis (14%) and poorest
prognosis.2,9,10

On pathologic analysis, DFSP is characterized by storiform, monomorphic spindle
cells, and minimal atypia. The infiltration of adipose tissue by tumor is characterized
by a honeycomb appearance. Tumors stain positively for CD34 and negatively for fac-
tor XIIIa with rare exceptions. CD34 is an important immunohistochemical marker that
may be absent in less differentiated cases. In these cases reverse transcriptase poly-
merase chain reaction or fluorescence in situ hybridization may be diagnostically use-
ful in identifying the characteristic t(17;22) (q22;q13) translocation.2

MRI should be considered if extracutaneous extension is suspected.11 In advanced
tumors and more aggressive subtypes such as fibrosarcomatous, a metastatic
workup including lung imaging with a chest computed tomography scan should
also be considered.2,12



Table 2
Pathogenesis, histologic findings, and treatment strategy by tumor type

Tumor Pathogenesis Histology Treatment

DFSP Dermal fibroblasts and
dendrocytes

t (17;22) (q22:q13)
translocation

Monomorphic spindle cells with minimal atypia
(1) CD34 and (�) factor XIIIa

Wide excision with 2–4 cm margins vs Mohs
MRI for extensive disease
Regional/distant imaging for fibrosarcomatous

subtype
Radiation therapy vs imatinib for select cases

Atypical
fibroxanthoma

Myofibroblastic cells
P53 and telomerase reverse
transcriptase mutations

Dermal atypical spindle, pleomorphic, histiocytic,
and multinucleated giant cells with occasional
atypical mitosis

Diagnosis of exclusion

Wide excision with at least 1–2 cm margins
vs Mohs

Consider imaging for advanced diseasea

Pleomorphic
dermal sarcoma

Possibly a deeper and more
aggressive variant of AFX

P53, HRAS, CDKN2A, PIK3CA
mutations

Resembles AFX with a predilection for
subcutaneous structure invasion, perineural
invasion, and necrosis

Diagnosis of exclusion

Wide excision with at least 1–2 cm margins
vs Mohs

Consider imaging given 10% risk of
metastasisa

Cutaneous
leiomyosarcoma

Erector pili muscles of hair
follicles

Interlacing fascicles of spindle cells with mitotic
figures

(1) Vimentin and smooth muscle actin
(1) Desmin, cytokeratin, S100 in some cases

Wide excision with 3–5 cm margins
vs Mohs

Consider imaging for advanced diseasea

Adjuvant radiation therapy for tumors >5 cm
Multiple systemic regimens reported for

advanced disease

Angiosarcoma Vascular endothelial cells Dilated disorganized vascular structures or
high-grade epithelioid spindle cells without
clear vessels

High mitotic rates

Preoperative mapping biopsies
Wide excision with at least 3 cm margins
Consider imaging for advanced diseasea

Multiple systemic regimens reported for
advanced and metastatic disease

Poor prognosis

a No formal guidelines exist.
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Once the diagnosis is confirmed, the treatment of choice includes both wide local
excision with generous margins of 2 to 4 cm and MMS. Given its widely infiltrative na-
ture, excision should extend to investing fascia of muscle or pericranium when
feasible. Margin control may require hematoxylin and eosin sections supplemented
by CD34 immunohistochemistory.13 When MMS is used, a debulking specimen
should be examined to identify the more aggressive fibrosarcomatous
transformation.11

Any complex closure should be delayed until after the final margins are cleared his-
tologically.2,14 Elective nodal dissection is not advised secondary to infrequent
regional nodal metastasis (1%).5 Although DFSP is radiosensitive, radiation therapy
is usually used in either adjuvant or palliative contexts.2

Imatinib is a proven systemic therapy to be considered for unresectable, recurrent
or metastatic DFSP. It is a multikinase inhibitor in the PDGFRB signaling pathway dys-
regulated by the t(17;22) translocation often seen in DFSP.15 It is important to note that
tumors lacking the t(17;22) translocation may not respond to imatinib and therefore
molecular analysis is recommended before the initiation of imatinib therapy.13
ATYPICAL FIBROXANTHOMA

Atypical fibroxanthoma (AFX) is a low-grade superficial sarcoma often considered a
superficial variant of dermal pleomorphic sarcoma. The true overall prevalence of
AFX is difficult to elucidate because it is a diagnosis of exclusion, which is fraught
with misclassification. It is seen more often in the seventh and eighth decades of life
and is more common in men.2

UV light is thought to contribute to malignant transformation of myofibroblastic cells
leading to AFX. Additional studies show telomerase reverse transcriptase promotor
mutations and dysregulation of the CCND1/CDK4/6/RB1 signaling pathway, allowing
cells to escape apoptosis through telomerase activation as well as decouple the cell
cycle with subsequent tumor cell proliferation.16,17

AFX typically arises in the head and neck of elderly patients and less commonly in
sun-exposed extremities.18 It typically presents as an exophytic tumor on sun-
damaged skin with a tendency toward rapid growth (over weeks).2 They may become
large and ulcerated.17 Histologically, AFX is predominantly confined to the dermis with
atypical spindle or pleomorphic cells, histiocytic cells, and multinucleated giant cells in
variable growth patterns with occasional atypical mitosis. There may be hemorrhagic
areas and ample vasculature. It is a well-circumscribed pleomorphic neoplasm with
increased proliferation, lacking tumor necrosis and infiltrative growth.18

Ultimately, AFX is a diagnosis of exclusion and should include a panel of immunos-
tains to rule out other tumor types.18 It is critical that amelanotic melanoma be ruled
out with appropriate markers such as S100 and pancytokeratin.17 Although vimentin
and CD68 staining may be positive, there is no immunohistochemical marker that al-
lows for unequivocal diagnosis.
AFX is thought to represent a less aggressive and superficial version of pleomorphic

dermal sarcoma (PDS), the cutaneous variant of undifferentiated pleomorphic sar-
coma. Prior research has failed to make the distinction between AFX and dedifferen-
tiated sarcomas, leading clinicians to question the true metastatic potential of AFX.17

There is ongoing debate on a definitive distinction between AFX and PDS.19

The initial workup should include a history and physical examination, complete skin
and regional nodal examination, and biopsy. Punch, incisional, or core biopsies are
preferred to decrease misdiagnosis associated with a superficial specimen. The role
of clinical imaging is unclear, but regional nodal evaluation can be considered with
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an ultrasound examination or a computed tomography scan, particularly for advanced
cases.17

Treatment of the primary includes wide local excision with at least 1- to 2-cm mar-
gins or MMS. The entire specimen should be evaluated for infiltration beyond the
dermis.17 Regional nodal dissection should be performed as clinically indicated,
although there are no absolute guidelines for management. Although metastasis has
been reported in 0.5% to 10.0% of all cases, in general, metastasis is rare and the
prognosis is generally favorable.17

PLEOMORPHIC DERMAL SARCOMA

PDS is also referred to as cutaneous pleomorphic sarcoma and cutaneous undifferen-
tiated pleomorphic sarcoma, which has led to confusion with regard to its true inci-
dence. Furthermore, it is thought to be both a superficial variant of soft tissue
undifferentiated pleomorphic sarcoma and a deep variant of AFX. It has also fallen un-
der the term “malignant fibrous histiocytoma,” which was previously used to classify
most dedifferentiated sarcomas and is no longer used.17 Because CUPS is a fairly new
entity, there are currently no reliable reporting of overall incidence rates. It is diag-
nosed most often in the eighth decade of life and is more common in men.2

PDS typically presents as an exophytic, nodular, or plaque-like growth on sun-
damaged skin with rapid growth in elderly patients.2 PDS resembles a more aggres-
sive form of AFX, although the histopathologic distinction between the 2 entities is
not clearly defined. PDS has a predilection for subcutaneous structure invasion, peri-
neural invasion, and necrosis.17,20

Like AFX, PDS is also a diagnosis of exclusion that should evaluated with an
adequate biopsy and immuhistochemistry.18 Amelanotic melanoma must be ruled
out.17 Regional metastasis has been described in up to 10% of cases; therefore,
radiologic nodal evaluation should be considered.17 The treatment of choice is exci-
sion with at least 1- to 2-cm margins.19

CUTANEOUS LEIOMYOSARCOMA

Cutaneous leiomyosarcoma (LMS) is a rare cutaneous sarcoma that presents later in
life, with an average age of diagnosis at 62 years. It presents predominantly in white
males (94% white and 78%male).21 Cutaneous LMS is separated into 2 main groups:
a cutaneous (dermal) malignancy that rarely metastases, and a subcutaneous variant
with greater metastatic potential. LMS can also arise from visceral sites, like the uterus
or retroperitoneum, with metastasis to other sites. This review focuses on the cuta-
neous types.
The presentation of LMS is evenly distributed across the body: 25.5% in the lower

limb and hip, 24.0% in the upper limb and shoulder, and 22.5% in the trunk 27.9%, as
reported in the Surveillance, Epidemiology, and End Results database.21 The cuta-
neous LMS subtype presents more frequently in the head and neck, representing
48% of cutaneous LMS cases.22,23 Cutaneous LMS is thought to arise from the erec-
tor pili muscles of the hair follicles, whereas subcutaneous LMS is thought to arise
from smooth muscle in vessels, although this remains speculative. LMS lesions pre-
sent as skin-colored or erythematous nodules or plaques. They can be irregular or ul-
cerative. Pain is sometimes associated with presentation, although itching, burning,
and bleeding can also occur.24 Most of these findings described are usually seen
with cutaneous LMS, with subcutaneous LMS presenting with normal overlying skin.
Histologically, LMS shows interlacing fascicles of spindle cells, usually with mitotic

figures. For cutaneous LMS, these are vimentin and smooth muscle actin positive.
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Desmin is positive in approximately 60% of cases.25 Cytokeratins and S100 stains
may occasionally be positive.26 Necrosis, sclerosis, hemorrhage, hyalinization, and
myxoid changes may occasionally be seen.27

Cutaneous LMS have a different metastatic pattern compared with subcutaneous
LMS, although the data are limited. Although metastasis with cutaneous LMS has
been rarely reported, as many as 30% of metastasis were reported in subcutaneous
LMS.24 After an appropriate workup, for disease confined to the local site the mainstay
of treatment is surgical resection. Like all sarcomas, negative histologic margins are
important to achieve. Some studies have recommended a 3- to 5-cm margin, which
is very difficult to achieve in the head and neck.23 Adjuvant therapy with radiation ther-
apy is generally recommended for lesions greater than 5 cm in size, as noted in the
National Comprehensive Care Network guidelines.13,28 MMS has been reported for
LMS with good results and acceptable local control rates.29

Despite appropriate treatment, recurrence remains an issue. For cutaneous LMS,
the recurrence rate is lower, with 1 series reporting a rate as low as 14%. For subcu-
taneous LMS, the recurrence rate is reported to be much higher, with as many as one-
half of all patients having a recurrence.23,27 Distant metastases with the subcutaneous
variant are uncommon and present in approximately 15% of cases, most commonly to
the lungs.27 For advanced disease, multiple chemotherapy regimens have been re-
ported, which include the use of doxorubicin, ifosfamide, dacarbazine, and gemcita-
bine.27 Additional treatment with tyrosine kinase inhibitors in LMS have been reported
in clinical trials on sarcoma.30
ANGIOSARCOMA

Angiosarcomas (AS) are rare tumors that arise from vascular endothelial cells. They
are aggressive tumors, with difficult rates of local control and a high rate of metastasis.
The most common type is spontaneous formation in the head neck, known as the
Wilson–Jones type. The tumor is rare, and represents about 10% of head and neck
sarcomas.31 AS can also present as a radiation-induced cancer, or develop after
chronic lymphedema.32,33 For the purpose of this review, we focus on cutaneous
AS that present spontaneously in the head and neck.
The presentation of AS is varied and its diagnosis is difficult. It can present as a red

lesion like a cutaneous hematoma, but may also have a similar presentation to rosa-
cea, eczema, plaque, nodule, cellulitis, or cutaneous edema.34 Histologically, the AS is
variable as well. The cancer can have dilated disorganized vascular structures, with
similarities to a hemangioma, but may also present as high-grade epithelioid spindle
cells without clear vessels. The malignant endothelium may appear pleomorphic
with varied growth patterns. Mitotic rates are usually very high.35 The presence of
an epithelioid morphology and necrosis are both associated with a worse prognosis.36

For head and neck AS, the most common presentation site is the scalp and neck
(61%) and the face (34%).37

In evaluating the patient with AS, a workup for both local and regional disease is rec-
ommended. MRI may be a consideration for these lesions given the soft tissue nature
of the disease. A Surveillance, Epidemiology, and End Results database analysis
showed that although 51% of patients were reported as having only localized disease,
an additional 23% presented with regional disease, supporting the need for regional
evaluation.38 Distant metastasis was rare (8%).
Surgery remains the mainstay of therapy for treatment, with adjuvant radiation com-

mon.37 A significant challenge in this disease is difficulty in achieving negative histo-
logic margins on the primary site. Only about 20% to 47% of AS resection margins
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are reported as histologically negative.38 Recurrence rates of 63% have been re-
ported.39 Unfortunately, the outcomes of patients who undergo resection with residual
positive margins are almost no different than patients who do not receive surgery at
all.37 Neoadjuvant chemotherapy has been advocated as a treatment concept and
is under investigation.40,41

To help better establish the margin of resection, preoperative localization and map-
ping biopsies have been advocated. Biopsies at the planned resection margin are
taken preoperatively, usually with a punch biopsy, to map out the resection. The rec-
ommended margin size varies, but margins of 3 cm or more have been advocated.13 A
distinct challenge is that grossly normal appearing skin will microscopically be positive
for AS. Intraoperative frozen sections are not reliable, with 1 series reporting that 67%
of patients with AS with a negative intraoperative frozen section had positive margins
on permanent section.42 Collectively, these data show the challenge of achieving R0
surgical resection in AS. Given the high frequency of positive margins, adjuvant radi-
ation is often reported performed after surgical resection of AS.42

The outcomes of head and neck AS are poor. A meta-analysis/systemic review
shows the 5-year overall survival rate for AS to be between 11% and 50%.43 Age is
a major determinate of outcomes, with the 5-year overall survival for those less than
70 years of age to be 50% to 80%, whereas for those older than 70 years of age, it
is reported 0% to 51%. Both Surveillance, Epidemiology, and End Results database
and National Cancer Data Base studies report similar 5-year overall survival rate
outcomes.37,38

Given the poor survival, there has been a significant interest in identifying agents
that may improve survival.44 The first line of treatment for metastatic disease has
been with paclitaxel, with multiple phase II trials showing response.45,46 Multiple
agents have been tested for AS, including bevacizumab.47 The tyrosine kinase inhib-
itor pazopanib has been reported, as well as propranolol and other agents.48–51 Im-
mune checkpoint inhibitors are currently being explored for efficacy.52 Clinicaltrials.
gov identifies at least 11 actively recruiting trials for AS, with dozens more in
development.53

SUMMARY

Although cutaneous sarcomas are rare, awareness of these diseases is important to
otolaryngologist—head and neck surgeons. An appropriate biopsy technique with
careful pathologic analysis is critical to establish an accurate diagnosis. Surgical
resection with adequate margins and complete histologic analysis is the gold standard
for the initial treatment of most of these malignancies, per the National Comprehensive
Care Network guidelines. Adjuvant therapy depends on the tumor type and its stage.
Detailed understanding of the biology and nature of these cancers is important to
delivering the best care. Multidisciplinary discussion should be considered for these
cases.
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