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Pleomorphic Dermal Sarcoma of the Posterior Thorax
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Pleomorphic dermal sarcoma (PDS) is a rare, high-grade cutaneous neoplasm that typically arises in the sun-dam-
aged skin of elderly individuals, most commonly on the scalp. It represents the more aggressive end of a spectrum
of disease that includes atypical fibroxanthoma (AFX). PDS is distinguished from AFX by the presence of high-
grade histologic features or invasion into deeper tissues, such as fascia or muscle, and is associated with significant-
ly higher rates of local recurrence and distant metastasis.

We present the case of a 46-year-old male with PDS of the left posterior thorax, an atypical location for this
malignancy. The patient’s initial presentation of a tender mass was clinically suspicious for an abscess, for which
he underwent incision and drainage. Subsequent histopathological analysis established a differential diagnosis of
PDS versus AFX. After appropriate staging evaluations, the patient was treated with wide local excision. Adju-
vant therapy was not administered, and follow-up imaging at seven months demonstrated no evidence of disease
recurrence.

This case highlights a rare tumor presenting with an unusual patient demographic and anatomic location. Sar-
comas are notorious diagnostic challenges and can frequently masquerade as more common benign or infectious
pathologies. Reporting atypical presentations of PDS is critical for raising clinical suspicion, thereby preventing
potential delays in definitive diagnostic and therapeutic management.
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Case Description

Figure 1. Clinical Presentation of Left Dorsal Mass. Published with
A 46-year-old Hispanic male with a past medical history ~ Permission

notable only for well-controlled hypertension presented to
the emergency department with a painful, erythematous
mass on his left posterior axillary line, measuring approx-
imately 3.5 x 3.5 cm (Figure 1). His vital signs were nor-
mal. The patient, a former smoker with a 15 pack-year
history and a social alcohol consumer, reported that the
mass appeared three weeks prior following a deep-tissue
massage. An initial ultrasound demonstrated a 4.8 x 3.3 x
5.4 cm complex collection with increased peripheral vas-
cularity, concerning for either a hematoma or an abscess.
Consequently, the patient was referred to general surgery
for a presumed incision and drainage.

Intraoperatively, the cavity was found to contain a gelat-
inous white fluid, without evidence of frank pus or foul
odor, prompting a biopsy for pathological assessment.
Histopathology revealed a pleomorphic spindle cell neo-
plasm with significant mitotic activity (15 mitoses/10
high-power fields) and scattered areas of necrosis estimated
at 10-20% of the tumor volume. Immunohistochemical
(IHC) staining was positive for CD163 and CD68, with
focal positivity for smooth muscle actin (SMA). Stains for
desmin, pan-keratin (AE1/AE3), CD34, and myogenin
were all negative (Figure 2). These findings narrowed the
histological differential diagnosis to atypical fibroxantho-
ma (AFX) and pleomorphic dermal sarcoma (PDS). Upon

retrospective review, the initial ultrasound was likely mis-

Figure 2. Histopathological and Immunohistochemical Features. Published with Permission

(A) H&E stain (20x original magnification) reveals a highly cellular neoplasm composed of markedly pleomorphlc cells with s:gmflcant variation in cell size and shape.
Two mitotic figures are seen in close proximity. (B) Immunohistochemical stain for CD163 (20x original magnification) highlights numerous tumor cells with positive
(light brown) cytoplasmic staining, supporting a fibrohistiocytic line of differentiation.
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interpreted, as evidence of both peripheral and internal
flow was indicative of a vascularized mass, making a simple
hematoma or abscess less likely (Figure 3).

Figure 4. Clinical Appearance Prior to Definitive Resection. Published with
Permission

Following these pathological results, the patient was
re-evaluated by the surgical oncology service (Figure 4).
A magnetic resonance imaging (MRI) scan revealed a
residual heterogeneous mass centered in the posterolateral
subcutaneous adipose tissue, and staging CT scans showed
no evidence of regional or distant metastasis (Figure 5). A
wide local excision (WLE) was recommended to achieve
negative margins. The procedure was performed, with
resection carried down to and including the underlying
fascia. Final margins were negative: the deep margin was
0.2 cm (with fascia confirmed histologically), the superior
margin was 1.1 cm, and all other margins exceeded 1.5
cm. Pathological examination of the resected specimen
noted areas of florid giant cell and histiocytic reaction
adjacent to the primary tumor. A complex, multilayered
closure of the surgical defect was performed by the plastic
surgery team, and the patient was discharged home on the
same day (Figure 6). Based on the surgical correlation with
the final, comprehensive pathological findings, a definitive

diagnosis of PDS was established.

Clinical photograph on POD 36 following the initial incision and drainage with
incisional biopsy showing the state of the wound and residual/recurrent tumor
prior to definitive wide local excision by the surgical oncology service.

Figure 3. Ultrasound Imaging of the Dorsal Mass. Published with Permission

(A) Grayscale ultrasound image demonstrates a round, heterogeneous, echogenic mass located within the subcutaneous fat, exerting mass effect on the underlying
latissimus dorsi muscle (arrow). (B) Color Doppler imaging of the mass shows evidence of both peripheral and internal arterial and venous flow, indicative of
significant vascularity and making a simple abscess or hematoma unlikely.
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Figure 5. Preoperative MRI and Staging CT Scans. Published with Permission

(A-D) Multiplanar MRI of the mass. (A) T1-weighted, (B) T2-weighted with fat suppression, (C) T1-weighted with fat suppression, and (D) T1-weighted with fat
suppression post-contrast images demonstrate a heterogeneous mass centered in the posterolateral subcutaneous fat. The lesion shows intermediate T1 signal,
hyperintense T2 signal, and avid enhancement (arrows). An enhancing “tail” is seen emanating from the mass along the muscle fascia (small arrows), concerning
for disease involvement, while a less-defined area of signal change more posteriorly (black arrow) likely represents postsurgical inflammation. (E, F) Axial contrast-
enhanced CT images for staging. (E) CT of the chest reveals no evidence of pulmonary metastasis. (F) CT of the primary site shows the 3.3 x 1.9 cm subcutaneous

mass.

American College of Surgeons -14- ACS Case Reviews. 2025;5(5):11-18



ACS Case Reviews in Surgery

Shyu E, Arias-Espinosa L, Pereira X, Samin MM, Hoda ST, Friedman E

Figure 6. Postoperative Follow-up After Wide Local Excision. Published with Permission

Clinical photographs demonstrating the healed surgical site. (A) Appearance on POD 6 and (B) POD 8 following definitive wide local excision and complex closure by
the surgical and plastic surgery teams.

The patient’s postoperative course was complicated only by
a small, subclinical seroma that drained spontaneously and
resolved without intervention. His case was discussed at
the multidisciplinary sarcoma tumor board, where a con-
sensus was reached that adjuvant radiation and systemic
therapy were not indicated. This decision was based on his
young age, the relatively small tumor size, the achievement
of optimal negative margins, the high likelihood of suc-
cessful surgical salvage in the event of a local recurrence,
and the relative resistance of PDS to both radiation and
chemotherapy. He is currently on a regimen of active sur-
veillance, which includes imaging of the primary site and
restaging chest CT scans every 3-4 months, with a plan
to increase this interval after two years. At seven months
post-surgery, he remains free of recurrent disease.

Discussion

While over five million people are diagnosed with skin
cancer annually in the United States, soft tissue sarcomas
(STS) account for less than 1% of these cutaneous malig-
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nancies and are consequently often underrecognized or
misdiagnosed at initial presentation.'” Cutaneous soft-tis-
sue sarcomas (CSTS) are a heterogeneous group of neopla-
sia arising from connective tissue, smooth muscle, vascular
tissue, or adipose tissue.” Pleomorphic dermal sarcoma,
while considered one of the four most common CSTS,
remains a rare entity with an estimated incidence of 1-2
cases per 1,000,000 individuals per year.* PDS typically
presents in elderly male patients (median age -80 years)
as a rapidly growing, often ulcerated or bleeding lesion on
sun-exposed areas such as the head and neck.®” The risk of
local recurrence is significant, estimated at around 28%,
with a risk of metastasis to the lungs, skin, and regional
lymph nodes of up to 20%.*’ Although a consensus on the
optimal management of CSTS, in general, is still evolv-
ing, complete surgical resection is considered the standard
of care for PDS. Adjuvant radiation therapy may offer
additional benefit when clear surgical margins cannot be
obtained.®!® We report an atypical presentation of PDS
in a young male with a painful posterior trunk mass that
appeared after a deep-tissue massage.
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This case highlights an atypical presentation of PDS, a rare
spindle cell sarcoma. The patient’s younger age, the loca-
tion of the tumor on the trunk, and the evolution of symp-
toms following trauma are unique. Furthermore, the ini-
tial clinical picture mimicked an infected fluid collection,
underscoring the need to maintain a high index of sus-
picion for malignancy when presented with such a mass.
Upon re-evaluation of the clinical history, it was noted that
the patient had a mass growing for over a year in the same
location, which had been previously evaluated by a pri-
mary care physician and deemed a benign lipoma. This
discussion will review the diagnostic workup, differential
diagnosis, and treatment options for PDS, with clinical
ties to our patient’s presentation and management.

PDS, historically known as malignant fibrous histiocyto-
ma of the skin, was only recently recognized as a distinct
entity in the 2013 World Health Organization (WHO)
classification of soft tissue tumors.*!” The term PDS has
been proposed to describe tumors of cutaneous origin that
share clinical, morphological, and immunohistochemical
(IHC) features with atypical fibroxanthoma but are dis-
tinguished from AFX by the presence of necrosis, invasion
into the deep subcutis (subcutaneous fat), or lymphovas-
cular or perineural invasion.*®!® These two malignancies
are thought to exist on a biological spectrum; while AFX
is typically considered more benign, PDS exhibits a high-
er rate of local recurrence (23.9%) and metastasis (7.1-
20%).>"

Clinically, PDS typically presents as a rapidly growing,
exophytic, ulcerated, or bleeding skin tumor with an
average size of about 2.0 cm.">"? It most commonly man-
ifests on sun-exposed areas, with the head and neck being
the most frequent sites (91.2%), although it can also be
seen on the trunk and limbs (9%) at a higher rate than
AFX. 4112 Elderly (median age = 79.3), Caucasian (94.1%)
males (88.5%) are at particular risk, especially those with a
history of UV-associated premalignant lesions like actinic
keratosis or Bowen’s disease.'"'? Histopathologically, PDS
is characterized by atypically arranged spindle cells and
pleomorphic epithelioid cells, often in combination with
multinucleated giant cells.”® High mitotic activity (median
= 25 mitoses/5mm?), as observed in our patient, is also a
frequent finding."

Currently, there are no formal diagnostic evaluation guide-
lines specifically for PDS; however, cross-sectional imaging
followed by biopsy is the standard diagnostic workup for
any suspected soft tissue sarcoma.'* CT or MRI scans are
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the typical imaging modalities used, and core needle or
incisional biopsies are the preferred methods for obtaining
diagnostic tissue.'* In our case, due to a low initial clin-
ical suspicion of malignancy, an ultrasound followed by
incision and drainage was performed instead of a formal
biopsy. Fortunately, as intraoperative findings were incon-
sistent with the preoperative diagnosis of an abscess, tis-
sue was appropriately sent for histologic review. Following
the diagnosis of a sarcoma, a comprehensive metastatic
workup, including CT scans to evaluate for pulmonary
metastatic disease, is critical.'® Given the location of the
tumor on the trunk and the patients younger age, der-
matofibrosarcoma protuberans (DFSP) was a key consid-
eration in the differential diagnosis. This differential can
be particularly challenging, as cases with pleomorphic and
multinucleated giant cells have been reported in DESP”?
The negative staining for CD34 was therefore especially
important in this case to help exclude DFSP and narrow
the differential diagnosis to AFX and PDS.

PDS is considered a diagnosis of exclusion, requiring an
extensive IHC panel and close clinicopathological correla-
tion to distinguish it from other pathologies with similar
presentations. The differential diagnosis includes cutane-
ous angiosarcoma, spindle cell melanoma, leiomyosarco-
ma, and DFESP?" PDS characteristically stains negative
for cytokeratins, S100 protein, CD34, Melan-A, and
desmin.®’ Conversely, PDS consistently stains positive for
CD10 and vimentin.*’ Other commonly positive stains
include CDG68 (positive in approximately 83% of cases),
smooth muscle actin (SMA) (positive in approximately
64% of cases), and pan-muscle actin (HHF35) (positive in
approximately 50% of cases).®’

The exclusion of cutaneous angiosarcoma (cAS) can be a
particular diagnostic challenge, as it shares significant mor-
phological and clinical overlaps with PDS.? While CD31 is
traditionally considered a sensitive and specific marker for
cAS, this is complicated by the fact that a subset of PDS
cases (up to 48%) can also express CD31.%" Therefore,
negative results for other endothelial cell markers, such as
CD34, are often necessary to confidently rule out cAS.’

Genetically, PDS frequently exhibits a UV signature
mutational profile, with C—T (G—A) and CC—-TT
(GG—AA) substitutions accounting for over half of all
mutations.” Frequently altered genes include CDKN2A,
NOTCHI, TERT promoter, and 7P53." Notably, the
high mutational burden of 7P53 suggests that patients
with Li-Fraumeni syndrome may be at a greater risk of
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developing PDS.'® Furthermore, a recent study suggested
that the gene mutation status of 7P53 is associated with
tumor depth, while 7ERT promoter mutations are asso-
ciated with necrosis.”> Besides UV radiation, other risk
factors such as prior radiation therapy, immunosuppres-
sion, burns, and trauma have been proposed, although
the mechanisms of these non-UV contributors are poor-
ly understood.” In the case presented here, the location
of the tumor in a non-sun-exposed area may suggest that
non-UV mechanisms, such as the preceding trauma from
the deep-tissue massage, were at play. This case, like oth-
ers in the literature, highlights the importance of further
investigation into the pathogenesis of PDS.

Complete surgical excision is the standard of care for PDS,
with wide local excision (WLE) and Mohs micrographic
surgery (MMS) being the typical modalities employed.'’
Whether there is a meaningful difference in recurrence
rates between WLE and MMS remains controversial.'®!!
Some studies have suggested that MMS is correlated with
lower recurrence rates for PDS, consistent with other stud-
ies demonstrating the superiority of MMS for the manage-
ment of AFX.">'® However, the paucity of data for PDS
specifically prevents any definitive recommendations.'>'®
Furthermore, these findings could be confounded by selec-
tion bias, as smaller and consequently less invasive tumors
may be more likely to be treated with MMS than with
WLE." Further investigation comparing these two modal-
ities is necessary.

Comprehensive margin control for PDS is paramount, as
literature demonstrates that margins <2 cm are correlat-
ed with an increased risk of local recurrence and metasta-
sis.!” Prognostic factors for PDS are not yet well-defined;
however, it has been suggested that lymphovascular inva-
sion and high mitotic activity (>18 mitoses/10 hpf) are
correlated with increased recurrence risk.?* A tumor size
greater than 4 cm may be a risk factor for metastasis.”'
Interestingly, the presence of ulceration may be associated
with improved progression-free survival time.”” The lungs,
skin, and regional lymph nodes are the most common sites
of metastasis.” Up to 20% of metastatic cases result in
disease-specific death, with patients typically succumbing
12-33 months after diagnosis.”'® The effectiveness of senti-
nel lymph node biopsy, adjuvant radiotherapy, or chemo-
therapy is currently unknown, and there is limited data to
support their routine use in the adjuvant setting.'” How-
ever, there are reports of metastatic PDS being successfully
managed with chemotherapy.'"**** Emerging literature has
also suggested that PD-1/PD-L1-blocking antibodies may
be effective for cases of unresectable or metastatic PDS.?%%
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A recent study has suggested that patients with PDS should
undergo a minimum follow-up duration of four years, as
the risk of metastasis appears to decrease to approximately
1% after this point.*

Conclusion

This case report underscores the diagnostic challenges
associated with PDS, particularly when it presents in an
uncommon location and patient demographic. A defini-
tive diagnosis requires a comprehensive approach, integrat-
ing clinical findings with thorough histopathological and
immunohistochemical evaluation to distinguish it from its
various mimics. Complete surgical resection with histolog-
ically clear margins remains the cornerstone of curative-in-
tent treatment, as this has been shown to reduce the risk of
both local recurrence and distant metastasis.

Lessons Learned

Clinicians should be aware of rare clinical variants of PDS
and maintain this entity within their differential diagnosis
for cutaneous and subcutaneous masses, even in younger
patients or in non-sun-exposed locations. When a soft tis-
sue sarcoma is suspected, appropriate cross-sectional imag-
ing, such as CT or MR, followed by a planned diagnostic
biopsy (e.g., core needle or incisional biopsy) should be
pursued prior to definitive excision. This approach helps
prevent an inadequate or non-oncologic initial procedure,
such as a simple incision and drainage, which could com-
promise subsequent curative resection.
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