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Comparison of Thallium-201, Tc-99m MIBI and I-131 Scan in the Follow-up
Assessment after 1-131 Ablative Therapy in Differentiated Thyroid Cancer

Jae Sung Kwon, M.D., Sung Keun Lee, M.D., Doe Min Kim, M.D., Sae Jong Park, M.D,,
Kyong Sun Jang, M.D., Eun Sil Kim. M.D." and Chong Soon Kim, M.D.!

Department of Internal Medicine and Nuclear Medicine', Hanil General Hospital, Seoul, Korea

Abstract

Purpose: We conducted a comparative study to evaluate the diagnostic values of T1-201, Tc-99m MIBI and
I-131 scans in the follow-up assessment after ablative I-131 therapy in differentiated thyroid cancer.
Materials and Methods: The study population consisted of 20 patients who underwent surgical removal of
thyroid cancer and ablative radioactive iodine therapy, and followed by one or more times of I-13]
retreatments (33 cases). In all patients, T1-201, Tc-99m MIBI, diagnostic and therapeutic I-131 scans were
performed and the results were analyzed retrospectively. Also serum thyroglobulin levels were measured in
all patients. The final diagnosis of recurrent or metastatic thyroid cancer was determined by clinical,
biochemical, radiologic and/or biopsy findings. Results: Positive rates (PR) of Tc-99m MIBI, TI-201,
diagnostic and therapeutic I-131 scans in detecting malignant thyroid tissue lesions were 70% (19/27), 54%
(15/28), 35% (17/48) and 63% (30/48), respectively. The PR in the group of 20 cases (28 lesions) who
underwent concomitant T1-201 and I-131 scans were in the order of therapeutic 131 scan 71%, TI-201 scan
54% and diagnostic 1-131 scan 36%. There was no statistically significant difference between TI-201 and
diagnostic 1-131 scans (p>0.05). In the group of 20 cases (27 lesions) who underwent concomitant Tc-99m
MIBI and 1-131 scans, the PR were in the order of Tc-99m MIBI scan 70%, 1-131 therapeutic scan 52%
and 1-131 diagnostic scan 33%. The PR of Tc-99m MIBI was significantly higher than that of diagnostic
1-131 scan (p<0.05). Conclusion: Tc-99m MIBI scan is superior to diagnostic I-131 scan in detecting
recurrent or metastatic thyroid cancer following ablation therapy in patients with differentiated thyroid
cancer. TI-201 scan did not showed significantly higher positive rate than diagnostic I-131 scan. Instead of
diagnostic 1-131 scan before the I-131 retreatment, Tc-99m MIBI scan without discontinuing thyroid
hormone replacement would be a prudent and effective approach in the management of these patients.
(Korean J Nucl Med 1999;33:493-501)
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Table 1. Clinical data and Results of T1-201, Tc-99m MIBI, and I-131 Scans after Ablative I-131 Therapy in
A Patients with Differentiated Thyroid Cancer

Times Histo

Age oo oC Tglon) Tgf)  T201 Te9m  Diagnostic  Therapeutic cgci’d rad‘;lei
(yr)/sex § &Y 1t H scan MIBI scan I-131 scan I-131 scan g post‘
Tx Tg (on) findings
1 4y 2od P' 26 114 &) @) %) o palpable Lt
neck mass,
Tg 2 ng/ml
2 4)F  3d P 7 5001 8 Lt neck 1°° @) Ltneck 1 Tg 7 ng/ml
3 43F 2nd Fo1slr  1e6* ) Ant neck 1 Ant neck 1 Ant neck 1 Tg 1.5 ng/ml |
4  6YF 2nd P 7 500 O] Lineck 1 Lineckl Ltneck1l Tg L5 ngml|
5 54F 3rd P 15 78 Ant neck 1  Ant neck 1 ) ) Neck CT; Lt
' perithyroidal mass
Tg 3 ng/ml
6 5™ 2od P 7 64 o O O @) Tg 3 ng/ml
7 TOF 2nd P 15 143  Ant neck 1 Ant neck 2 -) Ant neck 1  Tg 17 ng/ml
8 1)53F 2nd P 11 5007 Lt neck 2 NA! o Ltneck 1 Tg 7 ng/ml
2) 56/F  5th P 14 5007 NA Lt neck 1 ILtneck 1 Lt neck 1 Tg 8 ng/ml
9 1) 63fF 2nd P 15 5007 Ant neck 1 NA Ant neck 1 Ant neck 2 Tg 5 ng/ml
2) 65/F  4th P 16 5001 NA Ant neck 1 Ant neck 1  Ant neck 1 Tg 2 ng/ml
10 1) 38F 2nd P 2 42 S NA Ant neck 2 Ant neck 2 Tg 1.6 ng/ml
2) 38F  3rd P 2 26 NA Ant neck 1 Ant neck 1 Ant neck 1  Chest CT;, Rt
11 1) 7%F 2nd P 2 85 Rt hilum 2 NA ) Ant neck 1 paratracheal
mediastinum 1 LAPT
Ant neck 1 Chest PA; Rt
2) 80F 3rd P 1.5 233 NA Rt hilum 1 ¢ Ant neck 1 hilum and
mediastinum 1 mediastinal
metastasis
NA Tg 13 ng/ml
12 1) 5YF  3d F 29 150 6] @) - Ant neck 1 Tg 23 ng/ml
2) S3}F  4th F 19 88 NA NA Ant neck 1 Ant neck 1  Neck CT; Rt
13 1 4yF  3d P 31 155 Rt neck 1 “ Rt neck 1 cervical LAP
O LN" biopsy;
2) 4/F 4th P 28 5007 NA o Rt neck 1 Papillary ca
NA Neck CT; Rt
14 1) 4F 2nd P 5 318 @) “ -) submandibular
LAP
) Tg 2 ng/ml
2)43F 3d P 5 222 NA NA O o Tg 9.7 ng/ml
15 1) 58F 3rd P 18 200 Antneck 1 Antneck 1 Antneck 1 Ant neck 1 Tg 6 ng/ml
2) 58/F 4th P 16 276 NA NA O] S Neck CT;
16 1) 71/F 2nd P 5] 35 @) Ant neck 2 Ant neck 2 Bilateral LAP
Ant neck 1 Neck CT; Lt
2) 74F  3rd P 4 180 NA Rt neck 2 Ant neck 1 Ant neck 1 perithyroidal mass
Lt neck 1 Lt neck 1 and

Bilateral LAP
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17 1D 25/F 2nd P 5 60 Rt neck 1 NA Rt neck 1 Rt meck 1 Tg 3 ng/ml
2) 26F 3rd P 3 55 NA Rt neck 1 Rt neck 1 O] Tg 2.3 ng/ml
18 1) 58F 4th P 32 447  Ant neck 2 NA ©) Ant neck 2 Tg 3 ng/ml
2) G4F  5th P 16 421 NA Ant neck 1 O] O] Neck sono;
perithyroidal
mass
19 1) 60F 2nd F 5007 5007 O] NA Lt neck 1  Ltneck 1 Tg 15 ng/ml
2) 60/F  3rd F 5007 5007 NA Rt thorax 1 ) Lt neck 1 Bone scan;
Both rib
metastasis,
Tg; 8 ng/ml
20 D YF 2nd P 03}* 10* Ant neck 1 NA ) Ant neck 1  Tg 5 ng/ml
2) 66/F 3rd P 2 62 NA Ant neck 1 O Ant neck 1  Tg 5 ng/ml
1), 2); different radioactive iodine treatments in the same patient (Total 33 cases).
* Positive antithyroglobulin antibody.
¥ papillary thyroid carcinoma.
¥ follicular thyroid carcinoma.
$ times of radioactive iodine treatment.
I not applied.
! lymphadenopathy.
lymph node
** gerum thyroglobulin level measured during the thyroid hormone replacement.
¥* serum thyroglobulin level measured after withdrawal of thyroid hormone.
$ 3 number of uptake site.
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Fig. 1. A 61-year-old female with papillary thyroid

cancer was treated with subtotal thyroidec-
tomy and radioactive iodine (Case No. 4). Tc-
99m MIBI scan (A) shows abnormal uptake
in left neck (arrow). T1-201 scan (B) shows
no abnormal uptake. Diagnostic (C) and
therapeutic I- 131 scan shows abnormal up-
take in left neck (arrow).

Table 2. Comparison of True Positive Results of T1-201, Tc-99m MIBI and Diagnostic or Therapeutic 1-131
Scans after Ablative 1-131 Therapy in Differentiated Thyroid Cancer

T1-201 scan

Tc-99m MIBI scan

Dx I-131 scan Tx I-131 scan

No. of positive cases 10/20 (50%)

No. of positive sites 15/28 (54%)

15/20 (75%)
19/27 (70%)

14/33 (42%)
17/48 (35%)

25/33 (76%)
30/48 (63%)

Dx, Diagnostic; Tx, Therapeutic.
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Table 3. Comparison of True Positive Results of
Scintigraphic Modalities in 20 Patients (28
Sites) Who Underwent T1-201, Diagnostic
1-131, and Therapeutic 1-131 Scans simul-

taneously
Study No. of cases  No. of sites
TI-201 scan 10 (50%) 15 (54%)
Dx I-131 scan 8 (40%) - 10 36%)
Tx I-131 scan 16 (80%) 20 (71%)

Dx, Diagnostic; Tx, Therapeutic.

Table 4. Comparison of True Positive Results of
Scitigraphic Modalities in 20 Patients (27
Sites) Who Underwent Tc-99m MIBI,
Diagnostic 1-131, and Therapeutic 1-131
Scans Simultaneously

No. of cases No. of sites

Tc-99m MIBI scan 15 (75%) 19 (70%)
Dx I-131 scan 8 (40%) 9 (33%)
Tx I-131 scan 13 (65%) 14 (52%)

Dx, Diagnostic; Tx, Therapeutic.
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