RADIATION-INDUCED SARCOMA OF CHEST WALL
FOLLOWING BREAST CANCER THERAPY
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Abstract—A woman patient who had received external
radiotherapy for breast eancer developed secondary tumor in
the irradiated area afler nine years. We offer our observation
on this case which seems to be radistion-induced sarcoma.
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INTRODUCTION

There are cstablished reports in the literature
concerning a small risk of post-irradiation of soft tissue
sarcomas. The long-surviving cancer patients with
history of radiotherapy face maximum risk of developing
secondary sarcomas, which is approximately 0.5% for
five years afler fradiation. Of the 1,310 patients of
breast cancer who were irradiated in Cancer Institute,
during the past 15 years, this is the first case of
established secondary soft tissue sarcoma, following
radiotherapy.

CASE HISTORY

In November 1990, a 58-year-old wornan admitted to
Cancer Institute, complaining of burning pain in the left
anterior chest wall,

She had & history of left breast cancer in 1981.
Medical reports showed that her primary lesion was a
tumoral mass in the upper outer quadrant of the left
breast with nipple retraction and axillary adenopathy.
Radical mastectomy was done and pathology report
revealed infiltrating duct cell carcinoma (Fig. 1) of stage
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IH (T3 N1). There was no evidence of any distant
metastasis (MO). She received post-operative external
radiotherapy to her left chest wall and regional nodes with
*Co machine, in 25 fractions, totalling 50 Gy. She was
well for the next nine years and her clinical follow-up
revealed no problem until 1990 when she noted a bumning
sensation on the left chest wall near the previous surgical
scar in the irradiated field. Later, she noticed a soft tissue
nodule in the same region. Whole body bone scan
revealed an increased uptake in the mid left ribs. Chest
X-ray was normal. Thorax CT showed a suspicious
small soft tissue mass next to the lett sixth rib.

In November 1990, the nodule was excised
completely and pathology report showed "Spindle cell
sarcoma suggestive of osteosarcoma.” Slide review in
Cancer Institute was reported as "Sarcoma with
osteoblastic activity” (Figs. 2 and 3). Then, the patient
was referred to Cancer Institute and for wider excision of
soft tissue with mid portion of anterior arches of 5th, 6th,
and 7th ribs. The chest wall was also repaired. The
pathology report showed no residual tumor. Now, the
patient is in good condition and all her physical and
paraclinical reports are normal,

DISCUSSION

There is no way to relate a secondary malignancy to
previous radiotherapy, with certainty, as a cause and
effect relation. But there are established reports of
developing sarcomas in the previously irradiated fields,
suggestive of consequence of carlier radiotherapy. There
are no direct estimates of radiation induced sarcomas; the
estimate of risk is an overall judgement.

Cahan's criteria which roughly estimate radiation-
induced sarcomas are as follows:

1. Previous radiotherapy with a dose range of 20
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Fig. 1. Infiltrating ductal earcinoma. Nests of atypical epithelial cells, in fibrotic stroma.

Fig, 2.

siular pleomorphism.
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Fig. 3. Sarcomatous tissuc produced bony trabeculac.

Gy to 100 Gy;
. Relative long term latency (at least 33 years):
New tumor with different pathology;
New tumor in previously irradiated field.

Prior radiotherapy as a potential risk factor for
induction of secondary sarcomas has frequently been
reporied for bone and soft tissues (6). Overall incidence
rate of secondary malignancies is difficult to quantitate,
but is prabably less than 1-2% (7). Souba and associates
(8) reported that 5% of sarcomas of the chest wall
oceurred in patients who had received prior chest wail
irradiation.

A review camed out by Weatherby et al (3} on 6800
patients with primary neoplasms of bone, who were seen
at the Mayo Chinic, revealed that post-iradiation
sarcomas constituted 1.5%. Of his 78 cases, 33 arose in
bone that was normal al the time of radiation therapy and
43 mn iradiated pre-existing lesions.

Oncogenes could be activated by radiation but the
exact mechanism 18 not understeod. Because of variable
and long-fatent pertod (5 to 28 years), it is advisable to
consider radiation as an initiator In inducing these
malignancies. [t seems that different gene loci are
associated with fibroblast malignant transformation. The
process takes a long time.  Radiation induces
chromoseme aberrations both with a low energy ransfer
(LET) and in dose-dependent manner (4Y, association of
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the breakpoints and human cellular oncogenes suggests a
possible mechanism of radiation-induced cancer (3).

Despite  rarity of this late complication of
radiotherapy, it is importani to pay more attention to
appropriate indications and computer-planned radio-
therapy for cancer patients. Any physician who knows
the history of cancer and therapy of patient should be
aware of clevated risk of developing a secondary
malignancy. Careful examination of the skin in the
irradiated region should be routinely carried out,
especially in long-surviving cancer patients.  Any
abnormal findings must be taken very seriously.

Itts important to emphasize the rarity of this process
and keep in mind that the benefit of radiotherapy exceeds
the risk of secondary tumeors.
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