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Thallium-201 Scan in Bone and Softtissue Sarcoma
- Comparison with Tc-99m-MIBI and Tc-99m-MDP Scan -

Duk Seop Shin, M.D., Ihn Ho Cho, M.D.*, Jong Chul Ahn, M.D.,
Myun Hwan Ahn, M.D. and Sang Ho Lee, M.D,

Department of Orthopaedic Surgery, Nuclear Medicine®, College of Medicine,
Yeungnam University, Taegu Korea

PURPOSE : The purpose of this study is to know the ability of detecting malignant tumor tissue
by T1-201 scan, and to compare with that of Tc-99m-MIBI and Tc-99m-MDP scan.

MATERIAL AND METHODS : Between February 1994 and December 1995, 38 unselected
patients with various bone pathologies were studied prospectively. Eighteen had malignant bone and
soft tissue pathologies, while twenty had benign. All patients were studied with T1-201, Tc-99m-
MIBI and Tc-99m-MDP scan prior to surgical biopsy. PICKER Prism 2000 gamma camera with high
resolution parallel hole collimator was used for scanning. To avoid the interaction of isotope, the
early(30min.) and delayed phase(3hrs.) of T1-201 scan was performed first and Tc-99m-MIBI scan
was performd after 30 minutes, and then Tc-99m-MDP scan 48 hours later. The scan images were
visually evaluated by a blinded nuclear medicine physician. We could find true positive, true nega-
tive, false positive and false negative by the comparison of results with those of biopsy. We calculat-
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ed positive and negative predictive value(%), sensitivity(%), specificity(%) and diagnostic accura-

cy(%) of each scan.

RESULT : The results of each scan were 85.7, 100, 100, 85, 92.1% in T1-201, 81, 94.1, 94.4, 80,
86.8% in Tc-99m-MIBI and 50, 66.7, 88.9, 20, 52.6% in Tc-99m-MDP scan. As a conclusion, T1-201
scan was the most specific and accurate method for detecting malignant tumor tissue. Tc-99m-MIBI

scan was also good for malignant tumor searching.

CONCLUSION : With our results, we can use T1-201 scan to differentiate benign from malignant
tumor, and to evaluate the response of preoperative chemotherapy or radiotherapy, and to determine
the residual tumor or local recurrence. For the better result, we need to have a more detail informa-
tion about false positive cases and a more objective and quatitative reading technique.
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Table 1. The Distribution of Patients

Pathologic Diagnosis No. of patients
Malignant bone tumor 13
Malignant soft tissue tumor 5
Benign bone tumor 11
Benign soft tissue tumor

Others 3
Total 38
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Table 2. The Results of the Three Kinds of Scan and Surgical Biopsy

Patient TI-201 Tc-99m-MIBI  Tc-99m-MDP Biopsy Diagnosis

1. KWC Y Y Y Y OSTEOSARCOMA

2.PSM Y Y Y Y OSTEOSARCOMA

3. HIC Y Y Y Y OSTEOSARCOMA

4. 8CJ Y Y Y Y META. BONE TUMOR

5.181 Y Y Y Y META. BONE TUMOR

6. PHS Y Y Y Y META. BONE TUMOR

7JSS Y Y Y Y META. BONE TUMOR

8. HYT Y Y Y Y META. BONE TUMOR

9. KMS Y N N Y FIBROSARCOMA
10. CKL Y Y Y Y CHORDOMA
11. WSM Y Y Y Y HEMANGIOENDOTHELIOMA
12. KHS Y Y Y Y MALIGNANT LYMPHOMA
13.LSB Y Y Y Y LEUKEMIA
14. LIH Y Y Y Y GIANT CELL TUMOR
15.CYT Y Y N Y PANCOS TUMOR
16.LJ Y Y Y Y SQUAMOUS CELL CARCINOMA
17.SSD Y Y Y Y SQUAMOUS CELL CARCINOMA
18. KIS Y Y Y Y ANGIOSARCOMA
19. ABR N N N N NONOSSIFYING FIBROMA
20. KKT N N N N NONOSSIFYING FIBROMA
21. WKS N N Y N SIMPLE BONE CYST
22. UIW N N Y N SIMPLE BONE CYST
23.PIA N N Y N FIBROUS DYSPLASIA
24. KSH Y N Y N FIBROUS DYSPLASIA
25. HYW N N Y N FIBROUS DYSPLASIA
26. KHU N N Y N OSTEOCHONDROMA
27.KBK N N Y N OSTEOCHONDROMA
28.LDS N Y Y N ENCHONDROMA
29.LOW N N Y N OSTEOCHONDROMA
30. CUK N N N N HEMANGIOMA
31.BHK N Y Y N HEMANGIOMA
32.OJH N N Y N SYNOVIAL CHONDROMATOSIS
33. MMK Y Y Y N DESMOID TUMOR
34.SCS N N N N NEURILEMMOMA
35.PUM N N Y N NEUROFIBROMATOSIS
36. JSK N N Y N CHRONIC INFLAMMATION
37.5YU Y Y Y N CHRONIC OSTEOMYELITIS
38.KJS N N Y N OSTEITIS CONDENSANS ILII
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Table 3. The Clinical Efficacy of Three Scans for the Malignant Bone and Soft tissue Tumor

TI-201 Tc-99m-MIBI Tc-99m-MDP
Number of test 38 38 38
Case of correct test : true positive (n) 18 17 16
true negative (n) 17 16 4
Case of test error : false positive (n) 3 4 16
false negative (n) 0 1 2
Positive predictive value (%) 85.73 g1d 50
Negative predictive value (%) 100b 94.1 66.7
Sensitivity (%) 100 94.4 88.9
Specificity (%) 852 80° 20
Diagnostic accuracy (%) 92.12 86.8C 52.6

: z-test, p<0.01, between TI-201 and Te-99m-MDP
: z-test, p<0.05, between TI-201 and Tc-99m-MDP

: z-test, p<0.01, between Tc-99m-MIBI and Tc-99m-MDP
: z-test, p<0.05, between Tc-99m-MIBI and Te-99m-MDP
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