
Introduction
Ewing’s sarcoma (ES) is the second most common

primary malignant bone cancer, after osteosarcoma, and
is usually diagnosed during the second decade of life1.
This aggressive sarcoma is composed of small round blue
cells and has a high potential for distant metastasis. Al-
though ES can arise in the soft tissue, it most commonly
originates from the bone, especially the appendicular
skeleton. The most frequently affected bones are the femur
(22%), tibia (11%), and fibula (9%). The short bones of
the foot or hand are affected in only 3-5% of cases1.

Primary malignant bone tumors of the foot are ex-
tremely rare, and a phalangeal location is considered ex-
ceptionally rare2. We report a case of ES located at the
proximal phalanx of the foot that was treated surgically
with disarticulation at the metatarsophalangeal joint.

Case Report
A 17-year-old female patient presented with a 6-month

history of progressive swelling and intermittent pain of

the left great toe. The pain was slightly responsive to anal-
gesics. The patient had an unremarkable medical history,
except for a prior history of trauma to the toe, which had
occurred immediately beforethe complaints that lead her
to seek medical attention. She was referred to our clinic
after the detection of a tumoral lesion in her left foot,
which had been observed on radiography.

No abnormal findings were observed during physical
examination. Routine blood and biochemical analyses
only revealed an increased erythrocyte sedimentation rate
(ESR): 80 mm/h (reference range: 0-20 mm/h), and an in-
creased serum lactate dehydrogenase (LDH) level: 280
U/L (reference range: 125-220 U/L). Anteroposterior and
lateral radiographs of the left foot showed an aggressive
lytic lesion with periosteal new bone formation. The le-
sion was located at the proximal phalanx of the great toe
(Figure 1 A, B). Magnetic resonance imaging (MRI) of
the left foot revealed an expansile mass that had originated
from the proximal phalanx of the great toe, destructing
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and surrounding the bone (Figure 2 A-D). MRI confirmed
that the flexor and extensor tendons were intact. Whole-
body bone scintigraphy only demonstrated increased up-
take at the left great toe (Figure 1 C). Chest computed
tomography (CT) revealed no abnormality.

The patient underwent an open biopsy. Histological
examination showedsmall, round cells (indicating ES).
The tumor cells stained positively for both CD99 and neu-
ron-specific enolase (NSE), findings consistent with ES
(Figure 3 A, B). 

Before surgery, the patient underwent five cycles of
neoadjuvant chemotherapy, as per the European Intergroup
Cooperative Ewing's Sarcoma Study (EICESS) protocol.
Follow-up examinations, performed after two and five cy-
cles, showed marked reductions in the size of the primary
tumor, as assessed using bone scintigraphy and MRI. Her
left great toe was amputated above the metatarsopha-
langeal joint. She was discharged without complications.
Postoperative pathological examination revealed negative
surgical margins. Histological examination of the tumor
revealed good response to chemotherapy; the proportion
of viable cells within the tumor was less than 5%. The pa-
tient was followed-up according to the EICESS protocol
and received 9 cycles of chemotherapy. For the first post-
operative year, the patient was followed-up at 3-month in-
tervals. She died 50 months after the operationas a result
of disseminated lung metastases.

Discussion
ES is a primary malignant bone tumor that usually in-

volves the diaphyseal portion of long bones. ES rarely af-
fects the short bones of the hands and feet; only a few
cases of solitary lesions that involve these bones have
been reported. ES located in the foot is associated with a
substantial delay in diagnosis (median delay of 18
months), as compared with ES located elsewhere2.

Primary malignant bone tumors of the foot are ex-
tremely rare. The lytic lesions of ES initially manifest

symptomatically as pain, swelling, and sometimes fever
(especially in metastatic disease)3.Consequently, a large
proportion of patients with ES are initially diagnosed with
tendinitis or osteomyelitis and are treated accordingly1,4.
Therefore, early imaging studies should be prompted by
pain without defined trauma that is sufficient to explain
the symptoms, pain lasting longer than a month, pain con-
tinuing at night, and pain with any other unusual features1.
In the reported case, the patient’s history was unremark-
able except for a minor suspicious trauma, and her pain
was partially responsive to analgesics. Our patient had a
6-month delay between symptom onset and her referral to
our hospital. Clinicians should remember that patients
with sarcoma might relate the onset of symptoms to minor
trauma occurring around the same time4.

Clinicians usually perform clinical imaging when the
patient does not improve after receiving antibiotics and/or
analgesics. When initial radiological imaging in two
planes reveals tumor-related osteolysis and periosteal re-
actions, a diagnosis of primary malignant tumor is sug-
gested5. However, MRI provides the most precise

definition of the local extent of disease as well as the re-
lation of the lesion to adjacent blood vessels and nerves5.
Additionally, MRI is widely used to assess responses to
neoadjuvant chemotherapy. Indeed, it was used for this
purpose in the present case.

Radiologic imaging alone is not sufficient for the di-
agnosis of ES; the diagnosis should be confirmed
histopathologically. Tumor specimens are most optimally
obtained through incisional open biopsy performed by an
experienced orthopedic oncologist5.There are no specific
laboratory tests for ES. However, elevated ESR, moderate
anemia, leukocytosis, or elevated levels of LDH may be
detected in cases of ES1.
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Figure 1. Anteroposterior (A) and lateral (B) radiographs show-
ing a lytic and destructive lesion in the proximal phalanx of the
left great toe bone (arrow). (C) Whole-body bone scintigraphy
showing focally increased activity in the left great toe (arrow).

Figure 2. (A, B) T1 and T2  sequence, coronal magnetic resonance
imaging (MRI) sections of the proximal phalanx and soft tissue
components of the tumor. Destruction of the interphalangeal fat
plane can be observed on the lateral side of the tumor. (C) T2 se-
quences of the sagittal MRI section of the proximal phalanx, show-
ing the lesion. The extensor and flexor tendons are not invaded by
the tumor. (D) T1 sequences of the axial MRI section of the prox-
imal phalanx, showing the soft tissue component of the tumor.
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Modern multimodal therapeutic regimens for ES in-
clude a combination of chemotherapy, surgery, and radio-
therapy1,3,6.Radiotherapy and surgery are the main forms
of treatment that are used to achieve local control of ES.
Therefore, the choice between treatment modalities for the
control of the primary lesion should be made on an indi-
vidual basis3. Retrospective analyses by several groups
have provided the impression that surgery is preferable
when local control is possible7. Our patient underwent sur-
gical interventionbecause, as compared with radiotherapy,
the efficacy of surgical treatment was expected to be
higher and the risk of local side effects was expected to
be lower.

The use of surgery for these lesions remains contro-
versial. In such cases, below-knee amputation helps to
achieve local control and is recognized as optimal treat-
ment. Many authors have stated that radical surgical treat-
ment is associated with lower recurrence rate and longer
duration of survival2,8. Although amputation was the only
available surgical method for several decades, limb sal-
vage procedures (such as wide resection and biological
reconstruction) are currently performed in most reported
cases of ES5. Furthermore, it has been shown that limb
salvage procedures can be performed without compromis-
ing survival rates7, 9.

The current standard treatment schedules for re-
sectable ES begin with neoadjuvant chemotherapy fol-
lowed by a limb salvage procedure and postoperative
adjuvant chemotherapy. In the case reported herein, after
the appropriate neoadjuvant chemotherapy, disarticulation
of the metatarsophalangeal joint was performed, and the
patient subsequently received adjuvant chemotherapy.
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Figure 3. (A) Microscopic appearance of the Ewing’s sarcoma
biopsy specimen (hematoxylin and eosin stain, original magnifi-
cation ×200). (B) Immunohistochemical examination showing a
positive staining result for CD99 (×400).
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