
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.1-6 Approximately 5 % of
sarcomas develop after therapeutic or accidental irradiation.7 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.

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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Osteosarcoma of the Clavicle and Scapula
Secondary To the Radiotheraphy for

Servical Metastases of the
Differentiated Thyroid Cancer: Case Report

AABBSS  TTRRAACCTT  A 67-ye ar-old wo man pre vi o usly di ag no sed with dif fe ren ti a ted thyro id can cer (DTC)
was trans fer red to our cli nic with comp la ints of swel ling, pa in, stiff ness of the left sup rac la vi cu lary
re gi on and left sho ul der. She had un der go ne ra di ot he raphy for DTC ser vi cal lymph no de me tas ta -
ses fo ur te en ye ars ago. Di ag nos tic I-131 who le body scan sho wed in cre a sed up ta ke in thyro id re gi -
on wit ho ut any up ta ke com pa tib le with me tas ta ses. Thre e pha se bo ne scan sho wed in ten se up ta ke
wit hin the ex pan si ve mass in the re gi on of the left cla vic le and left sho ul der in all thre e pha ses. His -
to pat ho lo gi cal revealed os te o sar co ma of the left cla vic le. Os te o sar co ma of the cla vic le and sca pu la
fol lo wing ra di ot he rapy for DTC is ra re con di ti on. Di ag nos tic I-131 who le body scan and thre e pha -
se bo ne scan are use ful for di ag no sis of ra di a ti on in du ced os te o sar co ma in DTC pa ti ents.
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ÖÖZZEETT  Diferansiye tiroid kanseri tanılı 67 yaşındaki bayan hasta sol supraklaviküler bölgede ve
omuzda şişlik, ağrı ve hareket kısıtlılığı şikayetleri ile kliniğimize başvurdu. Hastaya 14 yıl önce
DTC  servikal lenf nodu metastazı nedeniyle  radyoterapi uygulanmış idi. I-131 tüm vücut
sintigrafisinde tiroid lojunda artmış tutulum izlendi. Üç fazlı kemik sintigrafisinde sol klavikula ve
omuzda yoğun aktivite tutulumu izlendi. Sol klavikuladan yapılan histopatolojik analizde
osteosarkom saptandı. DTK hastalarında radyoterapiye sekonder osteosarkom gelişimi nadir bir
durumdur. I-131 tüm vücut tarama sintigrafisi ve üç fazlı kemik sintigrafisi DTK hastalarında
radyoterapiye bağlı gelişen osteosarkom tanısında faydalı metodlardır.
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left sho ul der. Fo ur te en ye ars ago, she un derwent
thyro i dec tomy and left mo di fi ed neck dis sec ti on.
Af ter sur gery, she had ra di o i o di ne tre at ment with
150 mCi I-131. She was administered RT to thyro -
id re gi on and left ser vi cal are a (5000 cGy on 25
frac ti on) du e to ex trath yro i dal soft tis su e in va si on
of the DTC and lymph no de me tas ta ses with cap su-
lar in va si on in the left in fe ri or ju gu ler cha in. Pa ti -
ent was lost from follow up and did not use thyro id
hor mo ne pills pro perly. The se rum TSH le vel was
56 uI U/mL (nor mal ran ge 0,34-5,6 uI U/mL) , thy-
rog lo bu lin 229 ng/mL (nor mal ran ge 1,15-35
ng/mL) and an tith yrog lo bu lin <20 IU/mL (nor mal
ran ge 2,2-4,9 IU/mL). The PA chest X-ray re ve a led
an in cre a se in den sity with ex pan si on, lysis and
scle ro sis in the left cla vic le and me di al re gi on of
the left sca pu la (Fi gu re 1). Thre e pha se bo ne scan
was per for med af ter the ad mi nis tra ti on of 20 mCi
Tc-99m meth yle ne dip hosp ho na te (MDP). In the
pla nar an te ri or ima ging, the early ar te ri al flow pha -
se re ve a led in cre a sed per fu si on and blo od po ol pha -
se re ve a led in ten se ra di op har ma ce u ti cal up ta ke in
the left cla vic le, up per ed ge of the left sca pu la, left
sup rac la vi cu lar re gi on and left sho ul der (Fi gu re 2).
An te ri or and pos te ri or who le-body bo ne ima ging
sho wed in ten se ra di op har ma ce u ti cal up ta ke wit -
hin the ex pan si ve mass in the re gi on of the left cla -
vic le, up per ed ge of the left sca pu la and left
sho ul der (Fi gu re 3). An te ri or I-131 who le body im-

a ging thre e days af ter the ad mi nis tra ti on 10 mCi I-
131 sho wed in cre a sed up ta ke in thyro id re gi on
wit ho ut any up ta ke com pa tib le with me tas ta ses
(Fi gu re 4). His to pat ho lo gy of the left cla vic le re ve -
a led os te o sar co ma.

DIS CUS SI ON
The ro le of  RT in the tre at ment of DTC is con tro -
ver si al. RT is in di ca ted in DTC fol lo wing ini ti al
thyro i dec tomy when the sur gi cal spe ci men de -
mons tra tes a posi ti ve mar gin, in va si on of nor mal
tis su es, a me tas ta tic lymphe no de > 2 cm, or no dal
me tas ta ses with ex ten si ve ex tra cap su lar tu mor ex-
ten si on.3 Se ve ral se ri es al so no ted that ol der pa ti -
ents (> 40 ye ars of age) with mul tip le po si ti ve
lymphno des or ex trath yro i dal ex ten si on had bet ter
lo co re gi o nal con trol when ra di ot he raphy was
added to treatment regimen.1,4,5

Bo ne scan in os te o sar co ma is use ful for de li -
ne a ting the ex tent of the pri mary le si on and for
early de tec ti on of lo cal re cur ren ce and me tas ta tic
di se a se. Bo ne scan in pa ti ents with os te o sar co ma
typi cally re ve als a well de fi ned re gi on of in ten se
ra di op har ma ce u ti cal up ta ke.
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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.

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.



Ra di a ti on-in du ced sar co mas are un com mon,
oc cur ring in ap pro xi ma tely 0.035 % of all pa ti ents
re ce i ving ra di ot he rapy.8 A re la ti ons hip was fo und
bet we en I-131 ad mi nis tra ti on and oc cur ren ce of
bo ne and soft tis su e, co lo rec tal, and sa li vary gland
can cers.9

As for os te o sar co mas, Hu vos et al es ti ma ted
that ap pro xi ma tely 5 % of sar co mas de ve lo ped af -
ter the ra pe u tic or ac ci den tal ir ra di a ti on.7 Ca han et
al de fi ned the cri te ri a for post-ra di a ti on bo ne sar-
co ma as follows: (a) his to lo gi cal or ra di o lo gi cal
pro of that the re was no pre vi o us tu mo ur in the in-
vol ved bo ne; (b) de ve lop ment of sar co ma in an ir-
ra di a ted are a; (c) a suf fi ci ently long in ter val
bet we en ir ra di a ti on and the de ve lop ment of sar-
co ma; and (d) his to lo gi cal pro of of sar co ma.10

These criteria were mo di fi ed by Ar len et al for po-
s tir ra di a ti on sar co ma of the bo ne, “the tu mo urs de-
ve lo ped in bo ne not known to ha ve a pri mary
ma lig nant os te ob las tic le si on when the ra di ot he -
rapy was gi ve n”.11 Our ca se ful fills the se cri te ri a.
The ma jo rity of the se tu mors ha ve be en fo und in
the skull, sca pu la, ster num, ribs, and pel vis.12 This
dis tri bu ti on ref lects the frequency of use of ra di -
ot he rapy for re ti nob las to ma, na sop hary nge al car-
ci no ma, Hodg kin lympho ma, and for bre ast,
ute ri ne, and cer vi cal car ci no ma.13

In our know led ge, os te o sar co ma is ra re con di -
ti on in pa ti ent that un der go ne RT for DTC me tas -
ta ses. Thre e pha se bo ne scin tig raphy is be ne fi ci al
for determination of bo ne le si ons whi le I-131 is be -
ne fi ci al for dis tin gu is hing bet we en the bo ne me -
tas ta ses of DTC and a pri mary bo ne le si on.
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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.
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