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ABSTRACT

Ewing’s sarcoma (ES) is a malignant non-osteogenic primary
tumour of the bone, which is mainly seen in the diaphysis of
the long bones and in the flat bones of the pelvic girdles in
young patients. In 30% of the cases, Ewing’s sarcoma is mul-
ticentric in origin and in 14-50% of the cases, multiple metas-
tases are present at the time of diagnosis. Ewing’s Sarcoma
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of the calcaneum has been infrequently reported in literature.
Skip metastases to the adjacent tarsal bones have been re-
ported even more rarely. We wish to report a case of Primary
Ewing’s sarcoma of the calcaneum with skip metastases to the
adjacent tarsal bones, which was diagnosed by clinicoradio-
logical examination and confirmed by histopathology.
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INTRODUCTION

Ewing’s sarcoma is a malignant non-osteogenic primary tumour of
the bone, which is mainly seen in the diaphysis of the long bones
and in the flat bones of the pelvic girdles in young patients. Origi-
nally, James Ewing described it in 1921, as a tumour arising from
undifferentiated osseous mesenchymal cells; however, recent stud-
ies suggest that Ewing’s tumour may be neuroectodermally derived
from the primitive neural tissue [1].

All these lesions (Ewing’s sarcoma and PNET) are now included
in the same classification, the Ewing’s sarcoma family of tumors
(EFTs). The EFT, in 85% of the cases, is associated with transloca-
tion t(11;22)(g24;912). This fusion of the EWS gene on 22g12 with
the FLI1 gene on 11024, results in a chimeric fusion transcript,
EWS-FLI1. In another 10-15% of the cases, the translocation
t(21;12)(22;12), resulting in the EWS-ERG (Ets-related gene) fusion,
is seen. The remainder of 1-5% of the cases shows other complex
translocations. The peak incidence of Ewing’s sarcoma is noticed
in the second decade of life, with a male preponderance of 1.6:1.
It is an extremely anaplastic, round cell tumour, primarily arising
in the intramedullary portion of the bone and metastases are not
unusual [2].

Ewing’s sarcoma demonstrates a predilection for the trunk and
the long bones. In the truncal skeleton, the pelvis predominates,
followed by the scapula, the vertebral column, the ribs and the
clavicle. Of the long bones, the most common site is the femur,
followed by the humerus, the tibia and the bones of the forearm, in
that order. As opposed to osteosarcoma, Ewing’s sarcoma of the
long bones tends to arise from the diaphysis, rather than from the
metaphysis.

In 30% of the cases, Ewing’s sarcoma is multicentric in origin [3]. In
14-50% of the cases, multiple metastases are present at the time
of diagnosis [4].

The management of Ewing’s sarcoma includes multiagent neoad-
juvent chemotherapy, followed by enblock excision of the tumour
mass. Surgical resection improves the local control of the disease.
Operative treatment may be particularly applicable in the foot [5].

Postoperative radiotherapy is given if there is doubt of tumour re-
sidua. The prognosis is poor and the tumour commonly metas-
tasizes to the lungs and to other bones. The most unfavourable

prognostic factor in Ewing’s sarcoma is the presence of distant
metastases at diagnosis. Other unfavourable prognostic factors in-
clude an age which is older than 10 years, a size larger than 200 ml,
more central lesions (as in the pelvis or spine), and poor response
to chemotherapy [6].

Ewing’s sarcoma is of rare occurrence in the small bones of the
hand and the feet. We wish to report a case of Primary Ewing’s
sarcoma of the calcaneum with skip metastasis to the adjacent tar-
sal bones, which was diagnosed by clinicoradiological examination
and confirmed by histopathology.

CASE REPORT

An 8-year-old boy presented with a swelling of seven months dura-
tion in the region of his left calcaneum. It started with a small painful
swelling in the region, which went on to rapidly increase in size,
attaining its present size at the time of admission [Table/Fig 1].

[Table/Fig 1]: Clinical photograph of patient’s left heel showing huge swell-
ing with fungating mass
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On examination, there was a huge swelling present all around the
heel with fungating mass. Overlying skin was stretched and shiny,
with visible dilated subcutaneous veins. The rest of the skeletal
survey was normal. All the blood parameters were normal, except
the alkaline phosphatase level, which was found to be raised. The
initial radiograph of the calcaneum, taken four months after the
appearance of the swelling, showed a sclerotic lesion in the
calcaneum, with soft tissue mass and minimal focal increase in
the density of the talus and the cuboid [Table/Fig 2].

[Table/Fig 2]: Radiograph of patient’s left heel at four months of disease|
showing sclerotic lesion of calcaneum with soft tissue mass and minimal
focal increase in density of talus and cuboid

The initial radiograph raised doubts about the skip metastases to
the adjoining tarsal bones. The radiograph of the ankle, taken at
presentation (seven months after the swelling), showed the clear
cut involvement of the adjacent tarsal bones — the talus and the
cuboid [Table/Fig 3].

[Table/Fig 3]: Radiograph of patient’s left heel at seven months of dis-
ease clearly showing sclerotic lesions in calcaneum, talus and cuboid
with soft tissue mass

Fine needle aspiration cytology from the swelling was consistent
with the diagnosis of Ewing’s Sarcoma. CT scan of the chest was
normal. The patient was advised adjuvant chemotherapy and
above-the-knee amputation after explaining the prognosis of the
disease, but the patient and his parents refused. Hence, the patient
was managed with chemotherapy only.

DISCUSSION

Ewing’s Sarcoma of the calcaneum has been infrequently reported
in literature. Since 1921, Cook has reported 29 cases of Ewing’s
sarcoma of the calcaneum in the literature [7]. These rare cases are
usually misdiagnosed, leading to treatment delay, which is detri-
mental to the outcome of the disease. Clinicoradiologically, Ewing’s
sarcomas can be misinterpreted as osteomyelitis, cartilaginous tu-
mours, giant cell lesions, lymphomas, and osteosarcomas [8] and
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their differentiation often requires extensive evaluation by using dif-
ferent imaging modalities. The classical radiological presentation of
Ewing’s sarcoma is a destructive lesion in the diaphysis of the long
bones, with an onionskin periosteal reaction. A universal feature of
the disease is the presence of a large soft tissue mass which is rela-
tively larger than the extent of the bone changes. Sometimes, the
only apparent change in a radiograph is the presence of a mass,
cortical erosion or periosteal reaction being hardly visible [9].

The radiographical features in the hand and feet involvement are
generally those of typical Ewing’s sarcoma: permeation, soft-tissue
mass, and, frequently, coupled with a sclerotic reaction. However,
with the exception of sclerosis, the features suggesting bone re-
action and slow tumour growth in these patients were distinctly
unusual, as compared to Ewing’s sarcoma in general [10].

The lack of a lamellated or speculated periosteal reaction and the
absence of cortical thickening were more commonly seen in the ES
of the hands and feet than in other locations [11].

The absence of a periosteal reaction and the lack of cortical thick-
ening were also noted in our patient. The lesions affecting the tar-
sal bones, more often demonstrate atypical radiographical features
[8]. These atypical radiographical appearances may play a role in
the reported delay in the diagnosis of Ewing’s sarcoma within the
tarsal bones. CT or MR will optimally delineate the osseous and the
soft tissue extent of the tumour, which is often much greater than
may be appreciated on conventional radiographs.

In Ewing’s sarcoma, the metastatic pattern may be pulmonary in-
volvement alone, bone or bone marrow spreading alone, skips me-
tastases, or combined metastatic disease [12],[13].

The imaging features of the local spread of Ewing’s sarcoma involv-
ing the small bones into the adjacent bone, have been described in
the literature very infrequently. Agarwal et al has reported calcaneal
Ewing’s sarcoma with metastases to the ipsilateral tibia and the
fibula [14].

Shirley et al [15] reviewed 10 patients with ES of the foot: five in the
calcaneus, one in the talus, two in the metatarsals and two in the
phalanges. With the exception of those patients with lesions in the
calcaneum, the prognosis for disease free survival was excellent.
The location of the lesion is important, since in the reported cases
in the literature, the lesions of the calcaneum were found to fare
poorly [15].

In our patient, it was not possible to clearly determine the exact lo-
cal extent of the tumour on conventional radiography in the begin-
ning of disease. However, the initial radiograph raised doubt about
the skip lesions in the talus and the cuboid [Table/Fig 2]. As the
patient reported late to our institution, conventional radiography at
presentation, revealed the clear cut involvement of the talus and the
cuboid, along with the lesion in the calcaneum. MRI, due to its su-
perior contrast resolution and multi-planar capabilities, is more sen-
sitive than other imaging techniques, especially for the investigation
of tumour spread to the bony structures and the bone marrow.
Hence, MRI should always be performed in the analysis of Ewing’s
sarcoma, since it allows the accurate evaluation of the tumour ex-
tent, which is critical for its management [7],[16],[17].

According to a retrospective study concerning 235 patients with
non-metastatic Ewing’s sarcoma of the bone, 15 patients with a
skip lesion were identified at diagnosis. But the skip lesions were
located in the adjacent juxta-articular bone in only 2 cases [18],
as was seen in our patient. Skip lesions in patients with otherwise
non-metastatic skeletal Ewing’s sarcoma, may be of the same con-
sequence as the molecular detection of the marrow metastases
and possibly confer a worse prognosis. Newer imaging modalities
(for example PET) and careful staging work-up may indicate that
skip metastases in Ewing’s sarcoma are more common than previ-
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ously suspected [19].

CONCLUSION

This case report confirms that the routine radiological management
of Ewing’s sarcoma should include conventional radiography, CT or
MRI of the affected part to rule out skip lesions, as skip lesions are
often missed out initially. CT scan of the chest should also be done
to detect lung metastases. CT and MRI are essential in the deter-
mination of the true extent of the tumour. It is important to bear
in mind that the most unfavourable prognostic factor in Ewing’s
sarcoma, is the presence of distant metastases at the time of diag-
nosis. Early recognition of an atypical appearance and the location
of Ewing’s sarcoma are necessary for its adequate treatment.

REFERENCES

[1] VYalein S, Turoglu T, Ozdamar S et al. Ewing’s tumor of the mandible:
Oral surgery oral med oral pathol. 1993; 76: 362-7.

[2] Pritchard DJ, Dahlin DC, Dauphine RT et al. Ewing’s Sarcoma : A clini-
copathological and statistical analysis of patients surviving five years
or longer. J Bone Joint Surg. 1975 ; 57-A : 10-16.

[3] Ewing J. Diffuse endothelioma of bone. Proc NY Pathol Soc. 1921;
21:17-24.

[4] Trigg ME, Glaubiger D. The frequency of isolated CNS involvement in
Ewings Sarcoma.Cancer. 1981; 49: 2404.

[5] Leeson MC, Smith MJ. Ewing’s sarcoma of the foot. Foot Ankle.1989;
10:147-151.

[6] Gehan, E. A,; Nesbit, M. E. . JR.; Burgert, E. 0., JR.: Viettit. J.: Tefft.
M.: Perez, C. A.: Kissane, J.; and Hempel, C.: Prognostic Factors in
Children with Ewing’s Sarcoma. Nat. Cancer Inst. Monog. 1981;56:
273-278.

[71 Cook M A, Manfredi O L. Ewing’s sarcoma of the hand: a case report:

Yasir Salam Siddiqui, et al, Calcaneal Ewing’s Sarcoma With Skip Metastases To The Adjacent Tarsal Bones

Bulletin Hospital for Joint Diseases. 1996; Vol 55, N° 2: 75-7.
[8] Baraga JJ, Amarami KK, Swee RG, Wold L, Unni KK: Radiographic
features of Ewing’s sarcoma of the bones of the hand and feet. Skel-
etal Radiol. 2001 30: 121-126.
[9] Henk CB, Gramp PS, Wiesbauer P et al. Ewing sarcoma. Diagnostic
imaging: Radiologe. 1998 Jun; 38(6): 509-22.
Reinus WR, Gilula LA, Shirley SK et al. Radiographic appearance of
Ewing sarcoma of the hands and feet : report from the Intergroup Ew-
ing Sarcoma Study. Am J Roentgenology. 1985 ; 144 : 331-336.
Escobedo EM, Bjorkengren AG, Moore SG. Ewing’s sarcoma of the
hand. Am J Roentgenology. 1992 ; 159 : 101-102.
Wilkins RM, Pritchard DJ, Burgert EO, Unni K: Ewing’s sarcoma of
bone: experience with 140 patients. Cancer. 1986; 58:2551-2555.
Davies AM, Makwana NK, Grimer RJ, Carter SR: Skip metastases in
Ewing’s sarcoma: a report of three cases. Skeletal Radiol. 1997; 26:
379-384.
Agarwal N, Sabir AB. Ewing’s sarcoma of the calcaneus with metas-
tases to the tibia and fibula. Acta Orthop. Belg., 2008, 74, 270-272.
Shirley SK, Askin FB, Gilula LA et al. Ewing’s sarcoma in bones of the
hands and feet : A clinicopathologic study and review of the literature.
J Clin Oncol. 1985; 3 : 686-697.
Zelazny A, Reinus WR, Wilson AJ: Quantitative analysis of the plain
radiographic appearance of Ewing’s sarcoma of bone. Invest Radiol.
1997; 32: 59-65.
Dyke JP, Panicek DM, Healey JH, Meyers PA, Huvos AG,Schwartz
LH, Thaler HT, Tofts PS, Gorlick R, Koutcher JA, Ballon D: Osteogenic
and Ewing sarcomas: estimation of necrotic fraction during induction
chemotherapy with dynamic contrastenhanced MR imaging. Radiol-
ogy. 2003; 228: 271-278.
Jiya TU, Wuisman PI: Long-term follow-up of 15 patients with non-
metastatic Ewing’s sarcoma and a skip lesion. Acta Orthop. 2005
Dec;76(6):899-908.
Yukihide lwamoto: Diagnosis and Treatment of Ewing’s Sarcoma. Jpn
J Clin Oncol. 2007;37(2)79-89.

(10]

(1]
(12]

(13]

[14]

[15]

(18]

(19]

AUTHORS:

1. Dr. YASIR SALAM SIDDIQUI
2. Dr. MOHAMMAD ZAHID

3. Dr. AAMIR BIN SABIR

4. Dr. NAIYER ASIF

5. Dr. GAURAV KUMAR

6. Dr. MERAJ AKHTAR

NAME OF DEPARTMENT(S) / INSTITUTION(S) TO WHICH
THE WORK IS ATTRIBUTED:

Dept of Orthopaedic Surgery, J. N. Medical College, A.M.U.,
Aligarh.

NAME, ADDRESS, TELEPHONE, E-MAIL ID OF THE
CORRESPONDING AUTHOR:

Dr. Yasir Salam Siddiqui, Orthopaedic Registrar, Dept. of Or-
thopaedic Surgery, Jawaharlal Nehru Medical College, Aligarh
Muslim University, Aligarh

E-mail: yassu98@gmail.com. Phone: +919837343400

DECLARATION ON COMPETING INTERESTS: No competing
Interests
Date of Submission: 14/09/2010
Date of Review: 27/11/2010
Date of Acceptance: 07/11/2010
Date of Publication: 06/02/2011

Journal of Clinical and Diagnostic Research. 2011 Feb, Vol-5(1):117-119



	33- 1250_Calcaneal_1.pdf
	33- 1250_Calcaneal_2.pdf
	33- 1250_Calcaneal_3.pdf

