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Results of Radioiodine Treatment for Distant Metastases

of Differentiated Thyroid Carcinoma

Yu Kyeong Kim, M.D., June-Key Chung, M.D., Seok-Ki Kim, M.D.,
Jung Seok Yeo, M.D., Do Joon Park, M.D., Jae Min Jeong, Ph.D.,
Dong Soo Lee, M.D., Bo Youn Cho, M.D.,' and Myung Chul Lee, M.D.

Departments of Nuclear Medicine and Internal Medicine',

Seoul National University College of Medicine, Seoul, Korea

Abstract

Purpose: To evaluate the effectiveness of radioiodine treatment for metastatic thyroid carcinoma, we
reviewed results of radioactive iodine treatment in patients with functional lung or bone metastases.
Materials and Methods: Of 760 patients who were treated for differentiated thyroid cancer between 1984
and 1998, we detected pulmonary metastases and bone metastases in 76 patients (10.0%) and 20 patients
(2.6%), respectively. Among them, we could evaluate the effectiveness of I-131 therapy in 53 patients
with lung metastases and 15 patients with bone metastases. Results: Of 53 patients who received I-131
therapy with a mean cumulative dose of 26.2 GBq (1.1-84.4 GBq) for pulmonary metastases, metastatic
lung lesions completely resolved in 19 patients (35.8%) and improved in 22 patients {41.5%). In 13 of
19 patients with complete remission of pulmonary metastases, the total accumulated dose of I-131 was less
than 18.5 GBq. We found 43 sites of metastatic bone lesions in 15 patients with bone metastases. Of 29
lesions which received 1-131 therapy, metastatic lesions improved in 14 sites (48.3%), but did not change
or progress in 15 sites (51.7%) despite the I-131 therapy. Three lesions were completely cured with a
combination treatment of surgery(+ external radiotherapy) and I-131 therapy, and the other 11 lesions
improved. Conclusion: Radioactive iodine treatment gives favorable results for pulmonary metastases.
However, for bone metastases, there might be a need to use combination therapy including 1-131 and
surgery or external irradiation. (Korean J Nucl Med 2000;34:107-118)

Key Words: differentiated thyroid cancer, lung metastasis, bone metastasis, I-131 treatment
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Table 1. Correlation between Thyroid Carcinoma
Types and Distant Metastases

Sites of distant

Pathology metastases
Lung Bone
(£ lung)
Pure papillary cancer 37 5
Papillary cancer g 5
with follicular variant
Pure follicular cancer 7 6
Mixed cancer 1 1
Total 33 15
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Table 2. Patterns of Pulmonary Metastases in Thyroid Carcinoma

Pattern of I-131 whole-body scan

Pathology and radiologic finding

Diffuse Diffuse + Nodular Nodular
Pathology
Pure papillary 20 9 8
Papillary ca with follicular variant 2
Mixed 1
Pure follicular ca 1 1 5
Simple chest x-ray finding
Negative 13 7
Multiple nodules 8
Not available 1 2
Total 21 16 16
Table 3. Result of I-131 Treatment in Pulmonary Metastases
Total cumulative dose of I-131 (mean)
Response <74 GBq 7.4-18.5 GBq 18.5-37 GBq 37-55.6 GBq >55.6 GBq Total
(3.839 GBq) (13.7 GBq) (259 GBq) (45.7 GBq) (69.5 GBq)
Complete resolution 9 1 2 3 19 (35.8%)
Partial resolution 2 10 4 2 22 (41.5%)
No change or progressed 1 7 1 1 12 (22.7%)
Total 12 10 18 7 6 53
|Ao] &4} 539 F JMOI b 2R FH bt t}. o] & 138 £ x| Z7Fo| 18.5 GBq ol}oi|A4]
A 271E ¢ °i‘}it* 3E AE YA 50 A irt A glolzly, 6ol Al o W
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B9 el e B IR o) &7
sigiet. o] F 239 ¢ IH 5 CTOMWJ
&2 Fofell v Aol AA L7de] I, 29
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Table 4. Response of 1-131 Treatment according to
Chest X-ray Findings

1-131 response N(l)e;((:)trllve T;(i:lr::
Complete resolution 16 (57.1%) 2 (9.1%)
Partial resolution 10 (35.7%) 10 (45.4%)
No change 1 (3.6%) 6 (27.3%)
Progression 1 3.6%) 4 (18.2%)
Total 28 22

Chest x-ray was not available in 3 patients
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Table S. Result of 1-131 Treatment in Bone Metastases

Change in I-131 whole-body scan

Treatment modality - Total
Disappeared Improved No change or progressed

1-131 only 0 14 15 29

Op + I-131 3 5 0 8

Op + external RT + 1-131 0 3 0 3

external RT + I-131 0 3

Total 3 25 15 43*

* . 43 sites of the bone metastases in 15 patients with differentiated thyroid cancer
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Fig. 1. After total thyroidectomy, pulmonary metastasis was detected on I-131 whole-body scan with normal chest
x-ray finding in a 20 year-old man with papillary thyroid cancer. (A) Initial whole-body scan after 7.4
MBq 1-131 therapy showed diffuse iodine uptakes in both lung fields and thyroid bed. (B) After treatment
with total dose of 37 MBq of I-131, faint radioiodine uptake in the both lung remained on the
whole-body scan. (C) After additional treatment with 7.6 MBq of I-131, there was no more abnormal

uptake in both lung fields.
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Fig. 2. (A) The initial whole-body scan showed diffuse and nodular pulmonary uptakes in both lung fields. (B)
Pulmonary metastatic lesions, especially diffuse lung lesions were improved after 1-131 treatment. (C)
After treatment with total dose of 6.6 GBq of I-131, pulmonary lesions were almost disappeared.
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Fig. 3. A 60 year-old woman with anterior chest mass was diagnosed to have follicular thyroid cancer with
sternal metastasis. (A) Whole-body scan with 7.4 MBq of 1-131 after total thyroidectomy showed
abnormal iodine uptakes in the sternum, pelvis (arrow) and left lung. (B, C) After surgical resection of
the sternal mass, 1-131 whole-body scans were acquired after 1-131 therapy. Abnormal iodine uptake was
remained in the sternal area, and pelvic lesions did not changed significantly despite of sequential 1-131
treatments. However, pulmonary metastatic lesions were markedly improved after 1-131 treatment.
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