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Extraosseous Ewing sarcoma arising in a chronically

lymphedematous limb
David John Tobias McArdle, BA (Hons), MPsych (Clin Neuro), MBBS,a Louise Nott, BMedSci, MBBS (Hons), FRACP,b

Robin Harle, MBBS, FRANZCR,c and John Patrick McArdle, MBBS, MD, FRCPA,d Melbourne, Vicotoria and

Tasmania, Australia
ABSTRACT
Ewing sarcoma is a highly aggressive small round cell malignant neoplasm of bone and soft tissue that typically is
manifested in children and young adults. It is most commonly a primary bone tumor; however, extraosseous cases have
been increasingly reported. We report a case of metastatic extraosseous Ewing sarcoma with the primary lesion occurring
within a limb affected by primary lymphedema. Lymphedema, in this case, played a role not only in the genesis of
the tumor because of the relative local immunosuppression but also in masking the development of the lower limb
mass. (J Vasc Surg Cases and Innovative Techniques 2018;4:210-5.)
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Ewing sarcoma is a highly aggressive small round cell
malignant neoplasm of bone and soft tissue that
typically is manifested in children and young adults.1 In
the majority of patients (w90%), a translocation t(11;22)
between the Ewing sarcoma breakpoint region 1
(EWSR1) and the Friend leukemic integration 1 (FLI1)
genes is seen, producing the EWS-FLI1 chimeric fusion
oncogene.2,3 In addition, CD99 antigen is strongly
expressed on the cell membrane in Ewing sarcoma
and represents a sensitive although nonspecific immu-
nohistochemical marker.1 Ewing sarcoma is most
commonly a primary bone tumor; however, extraosseous
primary tumors are documented to represent up to 31%
in a large-scale analysis of the U.S. National Cancer Insti-
tute’s Surveillance, Epidemiology and End Results data-
base, with both having similar patient outcomes.4 The
most common extraosseous sites include the torso, para-
vertebral regions, limbs, retroperitoneum, and head and
neck.1,5 Five-year overall survival for localized disease is
65% to 75%, whereas <30% is reported for extensive
metastatic disease.6 This report outlines a case of extra-
osseous Ewing sarcoma in a patient with primary
lymphedema of the left leg. Informed consent was
obtained before publication.
Fig 1. Clinical photograph demonstrating left leg
lymphedema.
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CASE REPORT
A 34-year-old man presented to the emergency department

the morning after developing sudden-onset left-sided pleuritic

chest pain and shortness of breath. Six months previously, a

large parapneumonic effusion had been drained, followed by

a video-assisted thoracoscopic surgical pleurodesis. The patho-

logic examination of the pleural fluid did not show any signs

of malignancy, and computed tomography (CT) of the chest

did not show any pulmonary lesions. In this 6-month period,
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Fig 2. Computed tomography (CT) of the chest and abdomen. Coronal (A), parasagittal (B), and axial (C)
maximal intensity projections of the chest highlight innumerable pulmonary nodules involving the paren-
chyma and pleura (example nodules are indicated with arrows). Abdominal CT revealed a round, solitary,
hypodense lesion in the tail of the pancreas (D; arrow).

Fig 3. Cytology from the initial lung fine-needle aspirate. A, A smear from the lung fine-needle aspirate shows a
population of cells larger than the adjacent neutrophils (white arrows). The nuclei have an open fine chromatin
with one or two tiny pale blue nucleoli. Note the vacuoles in the blue cytoplasm (gray arrows). B, Sections from
the cell block show a population of poorly cohesive cells with a diffuse fine nuclear chromatin, slight variation in
nuclear size and outline, and no obvious nucleoli. The cytoplasm appears delicate, vacuolated, and disrupted
(arrow).
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Fig 4. Core biopsy sections. A, A population of poorly cohesive primitive cells showing no differentiating features
was seen. B, A closer view shows poorly cohesive cells with a high nuclear to cytoplasmic ratio and circular
pseudorosette-like (gray arrow) and rosette-like arrangements of nuclei (white arrow). C, Strong membranous
reactivity was seen with antibody to CD99.
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he had experienced two similar episodes that had spontane-

ously resolved. He had been born with primary lymphedema

to the left midthigh and in the previous 6 to 12 months had

experienced significant pain in this leg. He reported periodic

disabling crescendo episodes of pain that would occur every

few weeks, persisting for a couple of days, responding only to

tramadol. During these pain episodes, he would present in crisis

to varying primary care physicians as he did not have a regular

physician. His past medical history was otherwise significant

for recurrent left leg cellulitis, asthma, and depression. Physical

examination at presentation was unremarkable with the excep-

tions of tachycardia (110 beats/min) and a nontender lymphe-

dematous left leg, with pitting edema to the waist and no

palpable mass (Fig 1).

Initial blood tests revealed a microcytic anemia (mean corpus-

cular volume, 74 fL; hemoglobin value, 109 g/L), hypoalbumine-

mia (27 g/L), elevated lactate dehydrogenase (331 IU/L), and

positive D-dimer (2.99 mg/L). CT pulmonary angiography

revealed numerous abnormalities (Fig 2, A-C). These included

bilateral pulmonary emboli; innumerable pulmonary and

pleural nodules within both lungs; bilateral pleural effusions;

hilar and mediastinal lymphadenopathy; lytic lesions in T9, T11,

and T12 vertebral bodies and sternum; and a bulky mass within

the tail of the pancreas. CT of the abdomen and pelvis demon-

strated the pancreatic lesion to be round, 29 � 24mm, withmild

contrast enhancement and a left external iliac-femoral vein

thrombus (Fig 2, D). Findings on CT of the brain and testicular

ultrasound were unremarkable. Carcinoembryonic antigen,

cancer antigen 19-9, a-fetoprotein, and b-human chorionic

gonadotropin were all within normal limits.

Fine-needle aspiration of a pleura-based lesion showed scat-

tered tumor cells with a high nuclear to cytoplasmic ratio,

primitive-looking nuclei with slightly irregular nuclear outlines,

nuclear molding, and cytoplasmic vacuolation, all features remi-

niscent of Ewing sarcoma (Fig 3). Flow cytometry was unremark-

able. Core biopsies of the same lesion showed sheets of small

tumor cells, with some arranged in a circular fashion resembling

rosettes (Fig 4). There was weak patchy reactivity with antibody

to synaptophysin and moderate to strong membranous reac-

tivity with antibody to CD99. Endothelial markers CD31 and

CD34 stained vessels present in the core biopsy sections but
not the tumor cells. Interphase fluorescent in situ hybridization

showed a signal pattern consistent with FLI1-EWSR1 rearrange-

ment. EWSR1 rearrangement was confirmed by a second

(break-apart) probe set. This gene rearrangement results from

the translocation t(11;22)(q24;q12) and, in the presence of typical

microscopy and immunohistochemistry, confirmed the provi-

sional diagnosis of Ewing sarcoma/primitive neuroectodermal

tumor.

Because of the surprising histopathologic findings of Ewing

sarcoma, with a definite primary site unknown, a fluorodeoxy-

glucose positron emission tomography (FDG-PET) scan was per-

formed. Appearances were consistent with disseminated

malignant disease, with intense uptake in the known pulmo-

nary, nodal, and pancreatic anatomic lesions. In addition, a large

hypodense soft tissue lesion was identified in the posterior

compartment of the thigh, 71 � 125 mm in the axial plane, asso-

ciated with markedly increased tracer activity. This lesion could

be seen extending proximally into the pelvis, deep to the

inguinal ligament along the course of the left iliac vein (Fig 5).

Given the burden of metastatic disease, the patient was not a

candidate for surgical management. Treatment involved

chemotherapy on an outpatient basis, alternating vincristine,

doxorubicin, and cyclophosphamide with ifosfamide and etopo-

side. Repeated FDG-PET scan after eight cycles of chemo-

therapy showed a favorable response to therapy, with

reduction in size and intensity of FDG uptake of the primary

and metastatic lesions. At the time of writing, 12 months from

diagnosis, the patient was doing well.

DISCUSSION
Given the recent history of weight loss and probable

recurrent pulmonary emboli, malignant neoplasm was
thought the most likely underlying disease process, and
the initial impression was that of a primary metastatic
pancreatic tumor. The histopathologic findings from a
pleura-based lesion were surprising, suggesting sarcoma
and favoring Ewing sarcoma. Before the results of the
fluorescent in situ hybridization, which ultimately
detected the FLI1-EWSR1 rearrangement, a PET scan
was performed to assist in diagnosis and to plan treat-
ment. This revealed the occult primary within the



Fig 5. Fluorodeoxyglucose positron emission tomography (FDG-PET) scan coronal (A) and parasagittal
(B) images show a large soft tissue mass lesion in the posterior compartment of the left thigh with proximal
extension to the pelvis, deep to the inguinal ligament, along the course of the iliac vein. Note the relative size
difference of the lymphedematous left leg.
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lymphedematous limb, which had been given less atten-
tion because of its chronicity and the focus on the chest
and abdominal findings. In retrospect, the thrombus
visualized in the left iliac vein on CT of the abdomen
was likely tumor thrombus.
Extraosseous Ewing sarcoma is consistently reported as
a rare presentation; however, it does represent approxi-
mately one-third of cases. Features of extraosseous
tumors in contrast to osseous include the following:
patients are less likely to be male (no gender
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predilection); overall survival is poorer in the first
24 months; overall survival is improved beyond
24 months; and average age at onset is later (bimodal
distribution, more commonly found in patients younger
than 5 years and older than 35 years).4 Signs and symp-
toms are dependent on the site of origin7 and tend to
be due to space-occupying effects, such as pain and
swelling.8 Local control is best achieved with surgery,
which should be performed whenever a marginal or
wide resection is achievable.6 Amputations are rarely
indicated (<10% of cases) but may be used in inoperable
lesions if radiotherapy is predicted to lead to a poor
functional outcome because of tumor location or patient
factors.6 Case reports of extraosseous Ewing sarcoma of
varying locations (eg, leg,9 spinal,10 intracranial,11 and
intra-abdominal7) indicate positive outcomes after
surgery and adjuvant chemotherapy with or without
radiotherapy, although follow-up has been limited
to <2 years. The thigh is a reasonably common site for
extraosseous Ewing sarcoma8; however, evidence of
long-term outcomes in the literature is lacking.
The fact that the primary tumor in this case arose

within a lymphedematous limb is significant, as the
chronic condition masked the presence of a mass lesion.
Lymphedema may be primary, which may or may not be
congenital, or secondary to surgery (eg, lymph node
dissection or vein harvesting), chronic bacterial or para-
sitic infection, irradiation, trauma, or lymphoma.12

Lymphedema produces local immunosuppression as a
result of lymphatic fluid stasis and the relative upregula-
tion of growth factors within the microenvironment.13

This is thought to be associated with the potential devel-
opment of malignant disease.12 The most common
malignant neoplasms reported to occur in the context
of chronic lymphedema are angiosarcoma and
lymphangiosarcoma, with >400 documented cases.12

Other tumors arising within lymphedematous regions
include Kaposi sarcoma, nonmelanoma skin cancer,
melanoma, and cutaneous lymphoma.12 Single case
reports have also identified porocarcinoma after vein
harvesting14 and breast surgery,15 fibrous histiocytoma,16

and Merkel cell carcinoma.17

To the best of our knowledge, there have been no
reported cases of Ewing sarcoma arising within a
lymphedematous region. Ewing sarcoma has been
sporadically reported to arise within immunocompro-
mised patients, including after renal transplantation,18 in
children with human immunodeficiency virus infection,19

and as a secondary malignant neoplasm after treatment
for hematologic and solid malignant neoplasms.20

Primary lymphedema, congenital or acquired, is associ-
ated with a higher albeit rare increased risk of a number
of different malignant neoplasms, including angiosar-
coma, Kaposi sarcoma, B-cell lymphoma,21 and, as
demonstrated in this case, Ewing sarcoma. As such, a
high index of suspicion is needed because patients will
not have the usual clinical findings of a palpable mass.
Any significant change in symptoms, especially pain or
an increase in swelling, should be thoroughly investi-
gated, including imaging of the limb with CT or
magnetic resonance imaging. Early diagnosis and early
surgical intervention with or without radiotherapy for
local control combined with multiagent chemotherapy
are critical to improve patient outcomes, given signifi-
cantly poorer overall survival associated with metastatic
disease.
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