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Evaluation of Usefulness of Radio-iodine SPECT/CT in Differentiated

Jeong Won Lee, MD., Ho-Young Lee, MD., So Won Oh, MD., Seok-Ki Kim, MD,,
Ki Wook Jeong, MD., Seon Wook Kim, M.D., and Keon Wook Kang, M.D.

Hospital and Research Institute, National Cancer Center, Gyeonggi do, Korea

Purpose: Localizing and differentiating a metastatic lesion of differentiated thyroid cancer (DTCQ) by using radio

iodine whole body scan could be difficult because a whole body scan (WBS) lacks anatomic information. This
study was performed to evaluate the usefulness of radio-iodine SPECT/CT for differentiating equivocal lesions.
Materials & Methods: Among 253 patients with DTC who had undergone radio-iodine scan between February
and July 2006, 26 patients were enrolled (MF = 8718, Age 507 + 125 years) in this study. The patients had
abnormal uptakes in the WBSs that necessitated precise anatomical localization for differentiating between a
metastatic lesion and a false-positive lesion. SPECT/CT was performed for the region with abnormal uptake in the
WBS, WBS and SPECT/CT were evaluated visually. Metastases were diagnosed based on the results of the
radio-iodine scan along with the results of other radiological examinations and serological tests. Results: Based on
the WBS images, 13 were suspected with cervical lymph node (LN) metastases in 16 patients with abnormal neck
uptake, and in the 11 patients with abnormal extra-cervical uptakes, extra-cervical metastases were doubtful in all.
After SPECT/CT was performed, the diagnostic results were altered for 16 patients (62%). SPECT/CT revealed that
only 5 patients had cervical IN metastases, white 3 patients had exira-cervical (mediastinal) IN metastases. Overali,
there was a 58% (15/26) change in diagnoses and plans for treatment due to SPECT/CT. Among 8 patients
suspected with metastases on SPECT/CT, 6 patients underwent another radio-iodine therapy. In 96% (24/25) of the
patients, the results of SPECT/CT corresponded with those of further radiological examinations and with other
clinical information. Conclusion: Radio-iodine SPECT/CT images permitted the differentiation of abnormal
radio-iodine uptake and improved anatomical interpretation in DTC. (Nucl Med Mol Imaging 2007:41(5::350-358)
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thyroid Remnant thyroid & no Tx
: 3 patients L : 12 patients
RAl uptake
on the neck

Neck LN
metastasis
: § patients

Sonography (+)
& RAI Tx
. 3 pateints

F/U loss
: 1patient

Figure 1. This figure illustrates the diagnostic procedures and treatments of 16 patients who had indeterminate lesions in the neck area

on radio-iodine planar whole body scan.
(» RAI: radioactive iodine « LN: lymph node

« Tx: freatment « F/U: follow-up)
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Planar whole
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Body scan SPECT
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(e : 1 patient 1
1 ‘Abdominal lesion | Duodenal uptake 1
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RAl uptake

: 11 patients

Pulmonary
metastasis

No further
: Breast uptake 2 4 Dx studies
: Atelectasis 2 &no Tx
: 4 patients : 8 patients
2
Inflammatory
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disease
: 2 patients Chest CT(+)

: 9 patients

& RAI Tx
: 2 patients

Mediastinal LN

metastasis
: 3 patients

Chest CT(-)
but high Tg

& RAI Tx
: 1 patient

Figure 2. This figure shows the diagnostic procedures and treatments of 9 patients who had abnormal radio-iodine uptake in the

extra-cervical area on radio-iodine planar whole body scan.

(+ RAl: radioactive iodine - Gl gastrointestinal « LN: lymph node « Dx: diagnosis  Tx: treatment « Tg: thyroglobulin)
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Figure 3. A 38-year-old female who underwent total thyroidectomy for papiliary thyroid carcinoma (stage: T3NTMO) was treated with
7.4 GBqg (200 mCi) of I1131. (Thyroglobulin: 81.2 ng/mi, TSH: 131.9 uld/mb)

(A) Whole bedy planar image (left: anterior view, right: posterior view) revealed I-131 uptake in the thyroid bed, focus of the left lower
neck area (arrowhead) and fwo foci of the left chest area (arrow) which were regarded with suspicion of pulmonary metastases.
(B) Transaxial SPECT/CT images of the chest demonstrated that two foci of the chest were localized to the left breast tissue (arrow),

indicating false-positive uptake of the breast tissue.

(C) SPECT/CT also showed that the focus of the uptake in the left lower neck area was uptake in the leff supraciavicular lymph node

(arrow), suggesting lymph node involvement,
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