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Thallium-201 SPECT in Differential Diagnosis of Malignancy from Benign
Pathology in Patients with a Solitary Pulmonary Lesion

Byeong Cheol Ahn, M.D., Jaetae Lee, M.D., Kyung Ah Chun, M.D.
Dong Hwan Kim, M.D.!, Sang Kyun Sohn, M.D.!, Chang Ho Kim, M.D.!
Jae Yong Park, M.D.,, Tae Hoon Jeong, M.D.,, Kyu Bo Lee, M.D. and Chun K. Kim, M.D."

Departments of Nuclear Medicine and Internal Medicine', Kyungpook National University
Hospital, Taegu, Korea and Mount Sinai School of Medicine’, N.Y., USA

Purpose: T1-201 SPECT has been used in differentiating benign and malignant pulmonary
lesions. While its sensitivity may ‘be high, the specificity and predictive values are reported
to be variable depending on the type of benign lung lesion. The purpose of this study was
to prospectively assess the efficacy of T1-201 SPECT for differentiating benign and malignant
single pulmonary lesion in a population with a high prevalence of benign pulmonary lesion,
especially, tuberculosis. Materials and Methods: One-hundred thirty-three patients, having
89 malignant and 44 benign lesions(23 active tuberculosis, 5 inactive tuberculosis, 3 aspergil-
loma, 3 focal pneumonia, 2 thymoma, and 8 others), were imaged using a dual-headed system
at 15 minute(early) and 3 hour (delayed) following administration of 111MBq T1-201. The
images were read visually and lesion-to-background ratios(L/B) were obtained from transverse
tomographic slices. Retention index was expressed as [(delayed L/B- early L/B) + early L/B].
Results: 82/89(92%) and 83/89(93%) of the malignant lesions were visually positive on the
early and delayed images, and 27/44(61%) and 26/44(59%) of the benign lesions were also
visually positive on both images. Although a statistically significant difference was found
between the mean L/B’s of the malignant and benign lesions, L/B was not useful for
differentiating the two due to a large overlap. There was no difference in retention indices.
Conclusion: Despite of its high sensitivity, the specificity of T1-201 SPECT was unacceptably
low in patients with active benign lesions. The positive and negative predictive values for
lung cancer in a population with a high prevalence of the benign single pulmonary lesion was
only marginal. (Korean J Nucl Med 1998;32:143-50)
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L: Lesion
BG: Background

Fig. 1. Semiquantitative measurement of regional T1-201
uptake from transverse slice of thorax.(L: lesion,
BG: background).
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Table 1. Diagnostic

Sensitivity,

Specificity and

Predictive Values of Thallium-201 SPECT

by Visual Interpretation

Early image

Delayed Image

Sensitivity
Specificity
Positive PV
Negative PV

92%
39%
75%
71%

93%
41%
75%
75%

PV: predictive value

Transverse

Fig. 2. Chest CT(left) and TI-201 SPECT(right) of squamous cell carcinoma of lung. Abnormal uptake(arrow) was
seen in T1-201 SPECT and lesion-to-background ratio was 2.3.

Transverse

Fig. 3. Chest CT(left) and TI1-201 SPECT(right) of active pulmonary tuberculosis in left lung. Abnornal uptake
(arrow) was seen in posterior left lung and lesion-to-background ratio was 1.8.
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Transverse

Fig. 4. Chest CT(right) and TI-201 SPECT(left) of pulmonary hamartoma. Round photon defect is noted in posterior

right lung fileld(arrow).

Table 2. Lesion-to-Background Uptake Ratio(L/B)
and Retention Index(RI)

Malignant Benign
Early L/B 2.1+0.7* 1.9+0.5"
Delayed L/B 22+0.7" 1.840.5°
RI 0.03+0.24 -0.04+0.21

* vs T: p=0.028, Fvs *: p=0.014.
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