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Osteosarcoma of the Clavicle and Scapula
Secondary To the Radiotheraphy for
Servical Metastases of the
Differentiated Thyroid Cancer: Case Report

Diferansiye Tiroid Kanserinin Servikal
Metastazina Radyoterapi Uygulamasina
Sekonder Gelisen Klavikula ve
Skapula Osteosarkomu

ABSTRACT A 67-year-old woman previously diagnosed with differentiated thyroid cancer (DTC)
was transferred to our clinic with complaints of swelling, pain, stiffness of the left supraclaviculary
region and left shoulder. She had undergone radiotheraphy for DTC servical lymph node metasta-
ses fourteen years ago. Diagnostic I-131 whole body scan showed increased uptake in thyroid regi-
on without any uptake compatible with metastases. Three phase bone scan showed intense uptake
within the expansive mass in the region of the left clavicle and left shoulder in all three phases. His-
topathological revealed osteosarcoma of the left clavicle. Osteosarcoma of the clavicle and scapula
following radiotherapy for DTC is rare condition. Diagnostic I-131 whole body scan and three pha-
se bone scan are useful for diagnosis of radiation induced osteosarcoma in DTC patients.
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OZET Diferansiye tiroid kanseri tanili 67 yasindaki bayan hasta sol supraklavikiiler bélgede ve
omuzda sislik, agr1 ve hareket kisithilig: sikayetleri ile klinigimize bagvurdu. Hastaya 14 yil 6nce
DTC servikal lenf nodu metastaz1 nedeniyle radyoterapi uygulanmis idi. I-131 tim viicut
sintigrafisinde tiroid lojunda artmis tutulum izlendi. Ug fazli kemik sintigrafisinde sol klavikula ve
omuzda yogun aktivite tutulumu izlendi. Sol klavikuladan yapilan histopatolojik analizde
osteosarkom saptandi. DTK hastalarinda radyoterapiye sekonder osteosarkom gelisimi nadir bir
durumdur. I-131 tiim viicut tarama sintigrafisi ve ti¢ fazli kemik sintigrafisi DTK hastalarinda
radyoterapiye bagh gelisen osteosarkom tanisinda faydali metodlardir.

Anahtar Kelimeler: Tiroid neoplazileri; osteosarkom; radyoterapi
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he role of radiotheraphy (RT) for the differentiated thyroid cancer

(DTC) still remains controversial although it has been used in patients

with DTC in case of postoperative residual disease, local recurrence, or
when cancer is refractory to radioiodine treatment.'® Approximately 5 % of
sarcomas develop after therapeutic or accidental irradiation.” In osteosarco-
mas, three-phase bone scintigraphy is often used to evaluate the primary le-
sion and to search for bone metastases. In this paper, we present a radiation
induced osteosarcoma of the clavicle and scapula in a DTC patient in whom
three-phase bone scan and I-131 radioiodine scan are used for diagnosis.

I CASE REPORT

A 67-year- old woman previously diagnosed as DTC was transferred to our
clinic with swelling, pain, and stiffness of left supraclavicular region and
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left shoulder. Fourteen years ago, she underwent
thyroidectomy and left modified neck dissection.
After surgery, she had radioiodine treatment with
150 mCi I-131. She was administered RT to thyro-
id region and left servical area (5000 cGy on 25
fraction) due to extrathyroidal soft tissue invasion
of the DTC and lymph node metastases with capsu-
lar invasion in the left inferior juguler chain. Pati-
ent was lost from follow up and did not use thyroid
hormone pills properly. The serum TSH level was
56 ulU/mL (normal range 0,34-5,6 ulU/mL) , thy-
roglobulin 229 ng/mL (normal range 1,15-35
ng/mL) and antithyroglobulin <20 IU/mL (normal
range 2,2-4,9 IU/mL). The PA chest X-ray revealed
an increase in density with expansion, lysis and
sclerosis in the left clavicle and medial region of
the left scapula (Figure 1). Three phase bone scan
was performed after the administration of 20 mCi
Tc-99m methylene diphosphonate (MDP). In the
planar anterior imaging, the early arterial flow pha-
se revealed increased perfusion and blood pool pha-
se revealed intense radiopharmaceutical uptake in
the left clavicle, upper edge of the left scapula, left
supraclavicular region and left shoulder (Figure 2).
Anterior and posterior whole-body bone imaging
showed intense radiopharmaceutical uptake wit-
hin the expansive mass in the region of the left cla-
vicle, upper edge of the left scapula and left

shoulder (Figure 3). Anterior [-131 whole body im-

FIGURE 1: The PA chest x-ray revealed an increase in density with expan-
sion, lysis and sclerosis in the left clavicle and medial region of the left
scapula.
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FIGURE 2: Early arterial flow phase and blood pool phase of the three phase
bone scan. In the planar anterior imaging, the early arterial flow phase re-
vealed increased perfusion and blood pool phase revealed intense radio-
pharmaceutical uptake in the left clavicle, upper edge of the left scapula, left
supraclavicular region and left shoulder.

aging three days after the administration 10 mCi I-
131 showed increased uptake in thyroid region
without any uptake compatible with metastases
(Figure 4). Histopathology of the left clavicle reve-
aled osteosarcoma.

I DISCUSSION

The role of RT in the treatment of DTC is contro-
versial. RT is indicated in DTC following initial
thyroidectomy when the surgical specimen de-
monstrates a positive margin, invasion of normal
tissues, a metastatic lymphe node > 2 c¢cm, or nodal
metastases with extensive extracapsular tumor ex-
tension.? Several series also noted that older pati-
ents (> 40 years of age) with multiple positive
lymphnodes or extrathyroidal extension had better
locoregional control when radiotheraphy was

added to treatment regimen."*>

Bone scan in osteosarcoma is useful for deli-
neating the extent of the primary lesion and for
early detection of local recurrence and metastatic
disease. Bone scan in patients with osteosarcoma
typically reveals a well defined region of intense
radiopharmaceutical uptake.
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FIGURE 3: Delayed phase of the three phase bone scan. In the anterior and
posterior whole body imaging, the delayed phase showed intense radio-
pharmaceutical uptake within the expansive mass in the region of the left
clavicle, upper edge of the left scapula and left shoulder.

FIGURE 4: Anterior I-131 whole body imaging three days after the adminis-
tration 10 mCi I-131 showed increased uptake in thyroid region without any
uptake compatible with metastases.

Radiation-induced sarcomas are uncommon,
occurring in approximately 0.035 % of all patients
receiving radiotherapy.? A relationship was found
between I-131 administration and occurrence of
bone and soft tissue, colorectal, and salivary gland
cancers.’

As for osteosarcomas, Huvos et al estimated
that approximately 5 % of sarcomas developed af-
ter therapeutic or accidental irradiation.” Cahan et
al defined the criteria for post-radiation bone sar-
coma as follows: (a) histological or radiological
proof that there was no previous tumour in the in-
volved bone; (b) development of sarcoma in an ir-
radiated area; (c) a sufficiently long interval
between irradiation and the development of sar-
coma; and (d) histological proof of sarcoma.'®
These criteria were modified by Arlen et al for po-
stirradiation sarcoma of the bone, “the tumours de-
veloped in bone not known to have a primary
malignant osteoblastic lesion when the radiothe-
rapy was given”.!! Our case fulfills these criteria.
The majority of these tumors have been found in
the skull, scapula, sternum, ribs, and pelvis.!? This
distribution reflects the frequency of use of radi-
otherapy for retinoblastoma, nasopharyngeal car-
cinoma, Hodgkin lymphoma, and for breast,
uterine, and cervical carcinoma."

In our knowledge, osteosarcoma is rare condi-
tion in patient that undergone RT for DTC metas-
tases. Three phase bone scintigraphy is beneficial
for determination of bone lesions while I-131 is be-
neficial for distinguishing between the bone me-
tastases of DTC and a primary bone lesion.
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