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Ewing Sarcoma: Changes After Radiation and Chemotherapy

Shigeru Ehara
Department of Radiology, Massachusetts General Hospital
(Present address: Center for Radiological Science, Iwate Medical University School of Medicine)

Research Code No. : 505

Key Words : Ewing sarcoma, Radiation osleitis,
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We retrospectively studied 52 cases of Ewing sarcoma to elucidate the pattern of healing and/or
recurrence after radiation and chemotherapy. Persistent soft tissue mass was a sign of failure to
respond to therapy. Repair or healing of lytic or blastic bone changes were slow and often minimal, and
usually bone changes became gradually stable over 3 years. After bone changes became stable,
localized new bone changes represented recurrence or secondary malignant neoplasms.
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Fig. 1 Change in the size of the soft tissue mass
after treatment in Group 1 (4+ : soft tissue mass
before treatment ; 3+ : minimal reduction in size,
70~80% of the initial size ; 2+ : significant reduc-
tion in size ; 1+ : minimal residual mass, less than
20% ; 0: no detectable mass)
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Fig. 2 Ewing sarcoma of the left iliurn (25 vear old male)
2A: CT scan of the pelvis revealed a large soft tissue mass with calcification and
destruction of the ilium. Radiation (54Gy) and chemotherapy (adriamycin, cyclo-

phosphamide) were performed.

2B: CT scan taken 9 months later. Significant regression of the soft tissue mass
and partial healing and remodelling of the ilium were identified.
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Fig. 3 Change in the periosteal reaction after
treatment in Group 1 (3+ : active periosteitis,
spiculated, laminated, or linear ; 24 : non-active
periosteal change, dense bone apposition: 14+ :
residual periosteal irregularity ; 0 : no abnormal-
ity).
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Fig. 4 Ewing sarcoma of the left femur (18 year old female)
4A : Permeative pattern and laminated periosteitis were seen in the distal femur.
Soft tissue mass was minimal. Radiation (56Gy) and chemotherapy (vincristin,
adriamyecin, cyclophosphamide) were started.
4B : 9 months later. Complete regression of the periosteitis was evident.
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Fig. 5 Change in the osteolytic/osteoblastic bone
change after treatment in Group 1 (3+ : initial
lbone change ; 2+ : minimal to moderate remodel-
ling ; 1+ : significant remodelling ; 0: no abnor-
mality). Secondary changes, such as radiation
osteitis, pathologic fractures and secondary
malignency were not included in this figure.
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Fig. 6 Ewing sarcoma of the right femur (9 year old female)
6A : Saucerization of the medial margin of the cortex and a large soft tissue mass
were seen. Periosteitis was minimal. Radiation (56.8Gy) and chemotherapy
(vineristin, cyclophosphamide, adriamycin) were started.
6B: 9 months after the initial treatment. Regression of the soft tissue mass and
periosteal reaction was demonstrated. The cortex had been partially remodelled.

6C: 7 years after the initial treatment. There was minimal irregularity with
sclerosis at the femoral shaft. This change had been stable for 4 years.
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Fig. 7 Ewing sarcoma of the right ilium (15 year old female)
7A : Ill-defined sclerotic change and soft tissue mass at the right ilium. Radiation
(63.7Gy) and chemotherapy were performed.
7B : 40 months after the initial treatment. Regression of the soft tissue mass was
complete and remodelling of the sclerotic bone change was minimal.
7C: 23 months after Fibure 7B. No significant interval change was identified.

Blastic changes at the 5th lumbar vertebra and the sacrum represented metas-

tases.
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Fig. 8 Change in the size of soft tissue mass after
treatment in Group 2 (same as Fig. 1).
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Fig. 9 Ewing sarcoma of the right femur (10 year old female).
9A : Permeative destruction, laminated periosteitis and soft tissue mass were
evident. Radiaticn (62.9Gy) and chemotherapy (adriamycin, methotrexate) were

started.

9B : 2 months later, pathologic fracture was transfixed with an intramedullary
rod. Spiculated periosteitis became more prominent. This patient demonstrated
multiple skeletal metastases at this time, and died 5 months later.
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Fig. 10 Change in the periosteal reaction after

treatment in Group 2 (same as Fig. 3)

P
i
-

. A
Fig. 11 Ewing sarcoma of the left ilium (18 year old ma]e)
11A : Ill-defined mixed lytic-blastic change at the iliurn and the acetabulum. Two

months after radiation (42Gy)
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chemotherapy (cyclophosphamide,

adriamycin), resection of the left ilium and reconstruction with allograft and
bipolar endoprosthesis were performed. Histological examination showed 50%

viable tumor cells with muscular invasion.

11B: 5 months after the surgery, a recurrent soft tissue mass at right groin and
destruction of the left pubic ramus (arrows) were identified. Biopsy of the lesion

confirmed recurrent Ewing sarcoma.
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Fig. 12 Osteosarcoma after the treatment of Ewing sarcoma (male, 12 years old when diagnosed initially)
12A : Predominantly blastic change with laminated periosteal reaction was seen. Cortical defects at the
lateral aspect of the cortex were due to previous biopsy. Radiation (66Gy) and chemotherapy (vincristin,
cyclophosphamide, adriamycin) were performed.
12B: 3 yeart after the initial treatment. Cortical thickening and medullary calcification consistent with
osteonecrosis were identified.
12C: 27 months after Figure 12B. Newly developed radiolucency with pathologic fracture (arrow).
12D : Anteroposterior tomogram confirmed osteolytic change at the proximal shaft of the tibia. His-
tologically it was osteosarcoma. Calcifications in the medullary canal represent dystrophic calcification
due to the previous radiation.
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