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Abstract

Background: Pleomorphic dermal sarcoma is the cutaneous variant of undifferentiated pleomorphic sarcoma. It is a
rare malignancy of unclear histogenesis; it is a diagnosis of exclusion that requires extensive use of immunohistochemistry
to rule out other malignancies. Pleomorphic dermal sarcoma typically presents as a solitary tumor in sun-exposed areas
and may have unpredictable clinical behavior, with some tumors associated with metastasis and death.

Case presentation: We present an unusual case of multifocal pleomorphic dermal sarcoma arising in the areas of alpha-
1-antitrypsin deficiency panniculitis in a lung transplant patient. Our patient was a 58-year-old white woman whose initial
presentation was consistent with alpha-1-antitrypsin deficiency panniculitis. She then developed extensive multifocal,
bleeding, and ulcerated nodules in the areas of the panniculitis. A skin biopsy was consistent with a diagnosis of
pleomorphic dermal sarcoma. Her immunosuppressive regimen was decreased, and she was treated with liposomal
doxorubicin 40mg/m2 every 3 weeks with some initial improvement in the size of her tumors. However, soon after
beginning therapy, she developed pneumonia and septic shock and ultimately died from multi-organ failure.

Conclusions: We hypothesize that chronic, multifocal inflammation in the skin in the setting of immunosuppression
led to simultaneous, malignant transformation in numerous skin lesions. We discuss the challenges of diagnosing
pleomorphic dermal sarcoma, therapeutic options, and stress the need for multidisciplinary management of these cases.
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Background
Pleomorphic dermal sarcoma (PDS) is the cutaneous vari-
ant of undifferentiated pleomorphic sarcoma (UPS). It is a
rare malignancy of unclear histogenesis; it is a diagnosis of
exclusion, requiring an extensive immunohistochemistry
(IHC) workup to rule out epidermal, muscle, vascular,
adnexal, neural, adipocyte, and melanocytic tumors [1].
PDS typically arises as a single lesion, which may progress
and metastasize [2]. Chronic inflammation in the setting of

immunosuppression is thought to play a role in the etiology
of cancer, including sarcomas [3].
We present an unusual case of multifocal PDS arising

in the areas of alpha-1-antitrypsin deficiency (A1AD)
panniculitis in a lung transplant patient. We hypothesize
that chronic, multifocal inflammation in the skin in the
setting of immunosuppression led to simultaneous
malignant transformation in numerous skin lesions. We
discuss the challenges of diagnosing PDS, the thera-
peutic options, and stress the need for multidisciplinary
management of these cases. To the best of our know-
ledge, this is the first report of a multifocal presentation
of PDS. The unusual circumstances of this case shed
light on the disease pathogenesis.
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Case presentation
A 58-year-old white woman with a history of emphy-
sema and chronic obstructive pulmonary disease
(COPD) secondary to A1AD, who received lung trans-
plantation 4 years prior, presented to dermatology with a
1-year history of painful nodules on the extensor sur-
faces of her upper extremities and back. She reported a
14-year one pack/day smoking history as well as fatigue,
shortness of breath, cough, allergies, arthritis, leg swell-
ing, muscle weakness, colitis, decreased appetite, nausea,
light sensitivity, eye pain, and eye redness. She also
reported depression and anxiety. She denied alcohol or
drug use. She had completed high school and was now
supported on disability. She also received emotional
support from her husband who accompanied her to
appointments and was involved in her healthcare. She
had a family history of a cousin with cancer (type not
reported). Following lung transplantation, she had been
maintained on an immunosuppressive regimen of
mycophenolate mofetil (MMF), tacrolimus, intermittent
steroids, and a human alpha-1 proteinase inhibitor. Her
post-transplant course was complicated by multiple
respiratory viral and fungal infections, recurrent acute
cellular rejection and lymphocytic bronchiolitis, chronic
allograft dysfunction, recurrent lower extremity deep
venous thrombosis, and an intermittent requirement for
increases in her immunosuppressive therapy.

Five months later, she developed multiple tender, indu-
rated erythematous plaques on her anterior tibial surfaces
bilaterally, clinically suggestive of erythema nodosum. Exci-
sional biopsies taken from both legs showed necrotizing
granulomatous dermatitis and an inflammatory infiltrate in-
volving the panniculus (Fig. 1). An infectious workup with
Gram, periodic acid–Schiff (PAS), and Fite stains did not
reveal any microorganisms; there was no growth on
short-term or long-term tissue cultures. A complete rheu-
matologic and hematologic workup, including serum pro-
tein electrophoresis (SPEP) and urine protein
electrophoresis (UPEP), was unrevealing. IHC staining of
the inflammatory infiltrate was positive for myeloperoxi-
dase (neutrophilic marker), and CD68 and CD163 (histio-
cytic markers). A multifocal histiocytic malignancy was
considered, but there were no markedly atypical cells with
aberrant IHC staining to support that possibility. A repeat
biopsy 1 month later showed similar findings, including
presence of neutrophil-rich mixed (septal and lobular) pan-
niculitis without vasculitis, and a diagnosis of presumptive
A1AD panniculitis was made. The decision was made to in-
crease the dose of human alpha-1 proteinase inhibitor ther-
apy and prednisone with close follow-up.
For the following 6 months, she was seen regularly in our

dermatology clinic and noted at each visit to have significant
improvement in her symptoms and lesions. However, over
the course of several weeks, she developed multiple painful,

Fig. 1 a-d Left lateral and right anterior lower leg biopsy. a Representative low-power magnification image showing granulomatous dermatitis
and panniculitis involving both left lateral (left image) and right anterior lower leg (right image) biopsy. b-d Representative medium-power
magnification images showing cellular infiltrate of lymphocytes, histiocytes, multinucleated giant cells, and areas of necrosis
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exophytic, firm nodules with ulceration in the areas of pan-
niculitis (Fig. 2). An excisional biopsy taken at that time re-
vealed a dermal-based proliferation of large pleomorphic
atypical spindle and rounded cells with marked cytological
atypia, and a subset of bizarre giant cells with hyperchro-
matic nuclei, abundant cytoplasm, and frequent atypical mi-
totic figures. Focal necrosis and myxoid features were
present (Fig. 3). A repeat infectious workup was negative.
IHC was negative for melanocytic (S-100, Melan-A,

HMB45), epithelial (low molecular weight cytokeratin, cyto-
keratin MNF116, p40, p63), follicular dendritic cell (CD21),
interdigitating dendritic cell (S-100), Langerhans cell
(CD1a), histiocytic (CD68, lysozyme), muscle (SMA and
desmin), and endothelial cell markers (CD31 and CD34).
Both CD10 (positive in mesenchymal tumors, non-specific)
and p16 strongly stained the pleomorphic spindle and giant
cells. Together, the lack of tissue-specific markers, the
histopathology findings, and strong CD10 staining indicated
a diagnosis of cutaneous undifferentiated pleomorphic sar-
coma (UPS)/PDS, a diagnosis of exclusion. A full body posi-
tron emission tomography-computed tomography (PET-CT)
scan was notable for multifocal increased fluorodeoxyglucose
(FDG) uptake in our patient’s bilateral lower extremities
without the presence of distant metastatic disease.
Several therapeutic options were considered, including:

cytotoxic chemotherapies commonly used in sarcoma
such as doxorubicin and ifosfamide or gemcitabine and
docetaxel; kinase inhibitors (such as imatinib or pazopa-
nib); and programmed cell death-1 (PD-1) and PD-1 lig-
and (PD-L1) inhibitors. Although PD-1 inhibitors have
generally been disappointing in sarcoma treatment, pre-
liminary results from a phase II study suggested possible
efficacy particularly in the UPS subtype [4]. In the study,
of the 76 patients treated with the PD-1 inhibitor pem-
brolizumab, an objective response rate of 22% was noted
in the UPS subgroup, while no responses were seen in
any of the other sarcoma subtypes studied. However, the
use of such agents in organ transplant recipients is con-
traindicated due to a high risk of organ rejection.
Because of the presumed relationship between im-

munosuppression and sarcoma, the decision was made

to discontinue MMF. Considering our patient’s poor
overall baseline performance status and due to concerns
of myelosuppression in combination with her immuno-
suppressive regimen [5], she was not considered a candi-
date for combination therapy with doxorubicin and
ifosfamide. Liposomal doxorubicin, however, has shown
comparable efficacy and less toxicity compared to trad-
itional doxorubicin and is often used for the treatment
of advanced sarcoma in patients with poor performance
status [6]. Given the safety profile of this combination
therapy, the decision was made to proceed with liposo-
mal doxorubicin 40 mg/m2 every 3 weeks.
After two cycles of doxorubicin and discontinuation of

MMF, our patient experienced a reduction in the size of
her lesions and improved pain at her 2-month follow-up
visit (Fig. 4). However, 2 weeks later, she was hospitalized
with worsening fatigue, increasing dyspnea on exertion, and
increasing oxygen requirements. A workup was positive for
methicillin-susceptible staphylococcal aureus (MSSA)
pneumonia. Acute cellular rejection or antibody-mediated
rejection was also considered, although not definitively
proven. Despite prompt initiation of appropriate therapy
with antibiotics and steroids, her condition worsened, and
she developed multi-organ failure in the setting of septic
shock. She ultimately elected for comfort measures and
died shortly after (timeline, Fig. 5).

Discussion
Soft tissue sarcomas are uncommon malignancies, com-
prising less than 1% of all cancers [7]. UPS was first de-
scribed in the 1960s as a malignant fibrous histiocytoma
(MFH). The designation of MFH was assigned to a subset
of soft tissue sarcomas characterized by a pleomorphic
phenotype, storiform growth pattern, and unknown line
of differentiation [8]. Although initially thought to be the
most common form of adult sarcoma, advances in IHC
and electron microscopy allowed for the reclassification of
many of these “unclassifiable” tumors: one study that
reviewed previously diagnosed “MFH” found that only
13% met criteria for the diagnosis [7]. Ten years later in
2002, the World Health Organization moved to eliminate

Fig. 2 a-b Bilateral lower legs with multiple, exophytic bleeding, and ulcerating nodules with yellow crusting. a Left leg. b Right leg is
photographed post-biopsy
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the term MFH altogether, instead preferring the more
phenotypically accurate term “undifferentiated pleo-
morphic sarcoma not otherwise specified” [9].
PDS is the cutaneous variant of UPS [10]. Given the rar-

ity of the disease, literature on the pathogenesis, epidemio-
logic, clinical, and prognostic features of PDS is scarce.
However, several generalizations may be made. The disease
seems to occur more frequently in elderly, white patients,
and slightly more often in males. The classic clinical pres-
entation is that of a solitary, rapidly growing tumor on the
head and neck [11, 12]. Bleeding and ulceration of tumors
is common [11]. Although there are limited data on the
prognosis of PDS, metastatic disease and death have been
reported, and the morbidity and mortality of the disease
may be greater than previously thought [2].
While disease pathogenesis remains unclear, im-

munosuppression has been proposed as an independ-
ent risk factor for aggressive PDS [13]. Both
immunosuppression and chronic inflammation are
well-known drivers of oncogenic cellular changes; one
possible explanation is that advancing age is as-
sociated with aberrant expression of pro-inflammatory
molecules and decreased immune surveillance [14].
Advanced age is also associated with low-level
chronic inflammation and a decline in naive T cells
critical to tumor surveillance [15]. The fact that these
tumors occur more commonly in the elderly supports

the role of inflammation and immunosuppression in
the pathogenesis of PDS.
In addition to the epidemiologic evidence, recent in-

vestigations into PDS and A1AD revealed increased ex-
pression of chronic, pro-inflammatory molecules,
including 8-nitroguanine, 8-oxo-7,8-dihydro-2′-deoxygu
anosine (8-oxodG), cyclooxygenase 2 (COX-2), nuclear
factor-κB (NFKB), and inducible nitric oxide synthase
(iNOS) [16]. There is also a known association between
A1AD and malignancy, and imbalances between alpha-1
-antitrypsin and elastase such as those seen in A1AD
may lead to persistent inflammation and tissue damage
that promote carcinogenesis via chronic activation of the
tissue necrosis factor signaling pathway [17]. The
chronic inflammation seen in A1AD and other inflam-
matory disorders, may, in turn, lead to paradoxical
immunosuppression and tumor development [18]. Our
patient’s history of immunosuppression and chronic
inflammation secondary to A1AD panniculitis illustrates
the key role these two factors play synergistically in the
development of PDS.
UPS/PDS remains a diagnosis of exclusion because of a

lack of tumor-specific markers, including genetic rearrange-
ments or signature mutations. There is no standard IHC
panel used to make or exclude a diagnosis of UPS/PDS.
However, one suggested algorithm emphasizes that the
tumor should be negative for the presence of melanocytic,

Fig. 3 a-b Right anterior leg biopsy. a Representative medium-power magnification image showing monomorphic atypical cellular infiltrate with
overlying ulceration. b Representative high-power magnification image showing cytologically atypical cells characterized by nucleomegaly,
hyperchromasia, and frequent mitoses, including atypical forms

Fig. 4 a-b Bilateral lower legs with reduced tumor burden following two 40 mg/m2 cycles of liposomal doxorubicin and discontinuation of
mycophenolate mofetil. a Left leg. b Right leg
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epithelial, muscle, and vascular markers [19]. On histo-
logical examination, PDS is characterized by the presence
of atypical spindle and epithelioid cells in the dermis, with
extension into the subcutaneous tissue and often beyond,
to the fascia and muscle. These atypical cells demonstrate
increased mitotic activity with ulceration, tumor necrosis,
and perineural and lymphovascular invasion commonly
seen on microscopy.
Some biopsies may demonstrate myxoid stromal

changes, desmoplastic stromal response, pseudoangioma-
tous or hemorrhagic features, and osteoclast-like giant
cells [11]. These features are not specific to UPS/PDS and
the differential diagnosis is broad: similar findings may be
found in other tumors such as leiomyosarcoma, sarcoma-
toid squamous cell carcinomas (sSCCs), angiosarcoma,
and spindle cell melanoma. Our patient’s history of solid
organ transplant and her unusual multifocal presentation
also raise the diagnostic possibility of de-differentiated
sSCCs or eruptive keratoacanthomas (KAs). However, the
tumor stained negative for p40, an IHC epidermal marker
that is both sensitive and specific and allows pathologists
to distinguish sSCCs and KAs from other spindle cell tu-
mors with a high degree of accuracy [20].
To the best of our knowledge, this is the first reported

case of multifocal PDS in a lung transplant recipient, a
presentation that highlights the role of immunosuppres-
sion in the pathogenesis of UPS/PDS. There is a strong
precedent for both inflammation and immunosuppression
leading to oncogenic cellular changes [14]. We postulate
that our patient’s bilateral, persistent lower extremity
A1AD panniculitis and chronic venous stasis created a
pro-inflammatory environment that led to malignant trans-
formation of her histiocytic infiltrate. Her history of solid
organ transplantation and subsequently impaired cellular
immune surveillance probably played a role in the develop-
ment of disease and may account for its unusually aggres-
sive and extensive nature.
Few studies have reported the prevalence of PDS in the

immunosuppressed patient population. In one cohort

study, 642 renal transplant recipients were monitored over
a 2-year period for the development of PDS; two patients
developed disease [12]. In contrast, a single-center, retro-
spective review of 603 renal transplant recipients found no
cases of PDS [21]. A recent study utilizing the Surveillance
Epidemiology and End Results (SEER) program database
found an increased standardized incidence ratio for PDS in
patients with chronic lymphocytic leukemia [22]. Further-
more, immunosuppressed patients may have a more
aggressive course and an increased risk of mortality [13].
Interestingly, preliminary results from the phase II study of
the PD-1 inhibitor pembrolizumab in soft tissue sarcomas
showed signs of efficacy in UPS not observed for other sar-
coma subtypes, possibly implicating a particularly import-
ant role for immunosuppression in UPS tumorigenesis.
The therapeutic challenges associated with the manage-

ment of multifocal pleomorphic sarcoma demonstrate the
need for multidisciplinary management of such cases.
Dermatologists and pathologists play critical roles in the
diagnosis of this rare cutaneous malignancy. Moreover,
dermatologists play a key role in providing proper skin care
and keeping inflammation at a minimum in diseases like
A1AD that have the potential to drive malignant conver-
sion through stimulating a pro-inflammatory milieu. For
localized disease, coordination with surgeons is necessary:
first-line therapy is surgical resection with the goal of
obtaining negative margins, with or without adjuvant
radiation [23]. For multifocal disease or metastatic disease,
systemic therapy is the primary modality.
Traditionally, doxorubicin is the most commonly used

agent for the management of soft tissue sarcomas. The
benefits of combination therapy with doxorubicin and
ifosfamide are less clear [24]. Recently, a phase II random-
ized study compared doxorubicin monotherapy with the
combination of doxorubicin and olaratumab, a novel
monoclonal antibody targeting the platelet-derived growth
factor receptor alpha, a receptor tyrosine kinase shown to
be important in sarcomagenesis [25]. Median overall sur-
vival was 26.5months for the combination versus 14.7

Fig. 5 Schematic depiction of patient’s clinical course. A1AD alpha-1-antitrypsin deficiency, MMF mycophenolate mofetil, MSSA methicillin-
susceptible Staphylococcus aureus
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months for doxorubicin, a significant improvement which
led to regulatory approval for combination treatment in
sarcoma. Notably, approximately 20% of patients on that
study had the UPS subtype. Doxorubicin plus olaratumab
will likely replace doxorubicin plus ifosfamide for the
treatment of most advanced sarcomas in good perform-
ance status patients. Coordinating and balancing adjust-
ments to the immunosuppressive regimen is also an
important part of the multidisciplinary approach to these
cases. Although reduction in immunosuppressive therapy
may play an important role in the treatment of cutaneous
UPS/PDS, it may result in an increased risk of transplant
rejection [13].

Conclusion
This is the first reported case of multifocal cutaneous
UPS. The case highlights the difficulties in making the
diagnosis of UPS, therapeutic challenges, and the need
for a multidisciplinary approach to such cases. Most sig-
nificantly, our patient’s history of chronic A1AD panni-
culitis and immunosuppression points to the potential
synergistic role of inflammation and immunosuppression
as the key drivers in the pathogenesis of this disease and
its severe presentation, with inflammation-induced im-
munosuppression possibly predisposing stromal or den-
dritic cells to malignant cellular de-differentiation.

Abbreviations
8-oxodG: 8-oxo-7,8-dihydro-2′-deoxyguanosine; A1AD: Alpha-1-antitrypsin
deficiency; COPD: Chronic obstructive pulmonary disease; COX-
2: Cyclooxygenase 2; FDG: Fluorodeoxyglucose; IHC: Immunohistochemistry;
iNOS: Inducible nitric oxide synthase; KA: Keratoacanthoma; MFH: Malignant
fibrous histiocytoma; MMF: Mycophenolate mofetil; MSSA: Methicillin-
susceptible Staphylococcus aureus; NFKB: Nuclear factor-κB; PAS: Periodic
acid–Schiff; PD-1: Programmed cell death-1; PD-L1: Programmed cell death-1
ligand; PDS: Pleomorphic dermal sarcoma; PET-CT: Positron emission
tomography-computed tomography; SEER: Surveillance Epidemiology and
End Results; SPEP: Serum protein electrophoresis; sSCC: Sarcomatoid
squamous cell carcinoma; UPEP: Urine protein electrophoresis;
UPS: Undifferentiated pleomorphic sarcoma

Acknowledgements
The authors would like to acknowledge Nilani Ravi for her role in
coordinating the patient’s care.

Funding
None reported.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

Authors’ contributions
MEA, NR, SA, DQ, and LJG co-wrote the manuscript. NR, GWN, and AS per-
formed the histopathological analysis. PWH and LJG provided clinical photo-
graphs. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient's husband for
publication of this case report. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1University of Texas Southwestern Medical Center, Dallas, TX, USA.
2Department of Dermatology, Yale-New Haven Hospital, New Haven, CT,
USA. 3Columbia University Vagelos College of Physicians and Surgeons, New
York, NY, USA. 4Department of Dermatology, Columbia University Irving
Medical Center, Herbert Irving Pavilion, 161 Fort Washington Ave, 12th floor,
New York, NY 10032, USA.

Received: 7 September 2018 Accepted: 22 April 2019

References
1. Al-Agha OM, Igbokwe AA. Malignant fibrous histiocytoma: between the

past and the present. Arch Pathol Lab Med. 2008;132(6):1030–5.
2. Tardio JC, Pinedo F, Aramburo JAA, et al. Pleomorphic dermal sarcoma: a

more aggressive neoplasm than previously estimated. J Cutan Pathol. 2016;
43:101–12.

3. Radons J. The role of inflammation in sarcoma. Adv Exp Med Biol. 2014;816:
259–313.

4. Abdul Hassan Tawbi H, Burgess M, Crowley J, Van Tine BA, et al. Safety and
efficacy of PD-1 blockade using pembrolizumab in patients with advanced
soft tissue sarcomas: results of SARC028 – a multicenter phase II study. J
Clin Oncol. 2016;34(15 suppl):11006.

5. Judson I, Verweij J, Gelderblom H, et al. Doxorubicin alone versus intensified
doxorubicin plus ifosfamide for first-line treatment of advanced or
metastatic soft-tissue sarcoma: a randomised controlled phase 3 trial. Lancet
Oncol. 2014;15:415–23.

6. Judson I, Radford JA, Harris M, Blay JY, van Hoesel Q. Randomised phase II trial
of pegylated liposomal doxorubicin (DOXIL/CAELYX) versus doxorubicin in the
treatment of advanced or metastatic soft tissue sarcoma: a study by the EORTC
Soft Tissue and Bone Sarcoma Group. Eur J Cancer. 2001;37:870–7.

7. Fletcher CDM. Pleomorphic malignant fibrous histiocytoma: fact or fiction?
Am J Surg Pathol. 1992;16:213–28.

8. Ozzello L, Stout AP, Murray MR. Cultural characteristics of malignant
histiocytomas and fibrous xanthomas. Cancer. 1963;16:331–4.

9. Fletcher CDM, Unni K, Mertens F. World Health Organization classification of
tumors: pathology and genetics of tumors of soft tissue and bone. Lyon:
IARC Press; 2002. p. 1–415.

10. McCalmont TH. Correction and clarification regarding AFX and pleomorphic
dermal sarcoma. J Cutan Pathol. 2012;39:8.

11. Miller K, Goodlaad JR, Brenn T. Pleomorphic dermal sarcoma: adverse
histological features predict aggressive behavior and allow distinction from
atypical fibroxanthoma. Am J Surg Pathol. 2012;36:1317–26.

12. Hafner J, Kunzi W, Weinreich T. Malignant fibrous histiocytoma and atypical
fibroxanthoma in renal transplant recipients. Dermatology. 1999;198:29–32.

13. McCoppin HH, Christiansen D, Stasko T, et al. Clinical spectrum of atypical
fibroxanthoma and undifferentiated pleomorphic sarcoma in solid organ
transplant recipients: a collective experience. Am J Dermatol Surg. 2011;38:230–9.

14. Grivvenikov SI, Greten FR, Karin M. Immunity, infection, and cancer. Cell.
2010;140:883–99.

15. Foster AD, et al. The aging immune system and its relationship with cancer.
Aging Health. 2011;7(5):707–18.

16. Hoki Y, Hiraku Y, Ma N, et al. iNOS-dependent DNA damage in patients
with malignant fibrous histiocytoma in relation to prognosis. Cancer Sci.
2007;98:163–8.

17. Sun Z, Yang P. Role of imbalance between neutrophil elastase and
alpha 1-antitrypsin in cancer development and progression. Lancet
Oncol. 2004;5:182–90.

Anderson et al. Journal of Medical Case Reports          (2019) 13:169 Page 6 of 7



18. Kanterman J, et al. New insights into chronic inflammation induced
immunosuppression. Semin Cancer Biol. 2012;22(4):307–18.

19. Ziemer M. Atypical fibroxanthoma. J Dtsch Dermatol Ges. 2012;10:537–48.
20. Henderson SA, Torres-Cabala CA, Curry JL, et al. p40 is more specific than

p63 for the distinction of atypical fibroxanthoma from other cutaneous
spindle cell malignancies. Am J Surg Pathol. 2014;38:1102–10.

21. Kalinova L, Majek O, Stehlik D, Krejci K, Bachleda P. Skin cancer incidence in
renal transplant recipients - a single center study. Biomed Pap Med Fac
Univ Palacky Olomouc Czech Repub. 2010;154:257–60.

22. Brewer JD, Shanafelt TD, Call TG, Cerhan JR, Roenigk RK, Weaver AL, Otley
CC. Increased incidence of malignant melanoma and other rare cutaneous
cancers in the setting of chronic lymphocytic leukemia. Int J Dermatol.
2015;54(8):e287–93.

23. Nascimento AF, Raut CP. Diagnosis and management of pleomorphic
sarcomas (so-called “MFH”) in adults. J Surg Oncol. 2008;97:330–9.

24. Ratan R, Patel SR. Chemotherapy for soft tissue sarcoma. Cancer. 2016;122:
2952–60.

25. Tap WD, Jones RL, Van Tine BA, et al. Olaratumab and doxorubicin versus
doxorubicin alone for treatment of soft tissue sarcoma: an open label phase
1b and randomized phase 2 trial. Lancet. 2016;388:488–97.

Anderson et al. Journal of Medical Case Reports          (2019) 13:169 Page 7 of 7


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

