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The Role of Thallium-201 Scintigraphy in Bone and Soft Tissue Tumor
Duk Seop Shin

Department of Orthopaedic Surgery
College of Medicine, Yeungnam University, Daegu, Korea

—Abstract—

Thallium-201 scintigraphy is used to discriminate the malignant bone tumor from the
benign by qualitatively and quantitatively, and to predict the response of preoperative
chemotherapy in osteosarcoma, by comparing the changes of thallium uptake ratio after
chemotherapy to the tumor necrosis ratio. Thallium-201 scintigraphy scan should be done
prior to surgical biopsy. PICKER Prism 2000 gamma camera with high resolution parallel hole
collimator is usually used for scanning. The patient is injected with 2-3mCi of TI-201 and
the early phase is checked in 30 minutes and delayed phase in 3 hours. The scan images
are visually evaluated by a blinded nuclear medicine physician. We could evaluate true
positive, true negative, false positive and false negative by the comparison of results with
those of biopsy, and calculate positive and negative predictive value(%), sensitivity(%),
specificity(%) and diagnostic accuracy(%). For the quantitative analysis of thallium uptake,
we drew the region of interest on the tumor side and contralateral normal side as mirror
image, and calculated the uptake ratio with dividing the amount of gamma count in tumor
side by normal side. We could calculate the percent changes of thallium uptake ratio in early
and delayed phase, and compare them to the ratio of tumor necrosis. Thallium-201
scintigraphy proved as useful imaging study to discriminate malignant bone tumor from

benign, but had exception in giant cell tumor and low grade malignant bone tumors. We can
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use T1-201 scan to differentiate the benign from the 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 information about false

positive cases and a more objective and quantitative reading technique.

Key Words: Bone and soft tissue tumor, Osteosarcoma, Thallium-201 scintigraphy, Predicting

the response of preoperative chemotherapy
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Table 1. The detail results of tallium-201 scintigraphy according to histology in 8Zbone
tumor patients

No. EP DP RI +9%
Malignant bone tumors(high grade)
Osteosarcoma 17 51 25 05 17/17(100)
Metastatic carcinoma 17 34 2.0 0.7 17/17(100)
Ewing’s sarcoma 2 51 35 0.6 2/2(100)
Malignant lymphoma 2 29 24 0.8 2/2(100)
Fibrosarcoma 1 1.8 14 0.8
Hemangioendothelioma 1 3.3 2.3 0.7

Benign bone tumors

Fibrous dysplasia 6 16 1.1 09 2/6(33)
Simple bone cyst 4 1.0 1.0 1.0 0/4 (0)
Osteoblastoma 3 1.0 1.1 1.0 1/3(33)
Non ossifying fibroma 2 1.0 1.0 1.0 0/2 (0)
Osteochondroma 2 1.0 1.0 1.0 0/2 (0)
Osteoid osteoma 2 1.2 12 1.0 1/2(50)
Chondroblastoma 2 1.0 1.0 1.0 0/2 (0)
Intraosseous lipoma 2 1.0 1.0 1.0 0/2 (0)
Aneurysmal bone cyst 1 16 15 09
Enchondroma 1 16 1.3 0.8
Histiocytosis X 1 16 15 1.0
Neurofibromatosis 1 1.0 1.0 1.0
Giant cell tumor 8 32 19 0.7 7/7(100)
Low grade malignant bone tumor
Chondrosarcoma 4 1.2 1.1 09 1/4(25)
Chordoma 3 1.7 16 1.0 2/3(67)

EP:mean thallium uptake ratio in early phase, DP: mean thallium uptake ratio in delayed
phase, RI: retention index, +%:percentage of positive case
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Table 2. Details of the twelve patients for comparative study of the change of tallium
uptake ratio and the degree of tumor necrosis

patient site of prechemo, uptake ratio  postchemo. uptake ratio %change of uptake ratio  tumor
No. tumor early p. delayed p. early p. delayed p. early p. delayed p. necrosis(%)
1% Femur shaft 4.35 2.87 3.87 252 11.03 12.20 5
2% Proximal humerus 1.98 1.37 1.23 105 3788 23.36 20
3 Proximal fibula 491 2.88 3.26 231 3360 19.79 60
4 Proximal tibia 46 2.83 2.06 173 5522 38.87 i)
mean value of group B 396 249 2.61 190 3443 2395 40.00
5 Distal femur 5.83 443 2.03 151 6518 6591 0
6 Proximal humerus 452 2.21 1.09 101 7588 54.30 %
7 Proximal tibia 6.89 301 2.43 156 6773 4817 B
8 Distal femur 7.02 2.85 197 187 7194 34.39 0
9 Femur shaft 433 2.45 2.88 139 3349 43.27 1*3)
10 Proximal tibia 6.32 2.89 2.07 172 6125 4048 123)
11 Distal tibia 517 2.09 2.21 167 5125 20.10 97
12x Distal femur 33 18 11 101 6667 4389 N
mean value of group A 542 272 197 147 6280 4381 A8

Prechemo., prechemotherapy; postchemo., postchemotherapy; p., phase.
*Patients who were treated with a recycling autogenous bone graft.
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