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Usefulness and Comparison of "T1 - chloride, ®™Tc - MIBIL, ®™Tc(V) - DMSA Single Photon
Emission Computed Tomography in Distinguishing Lung Cancer from Benign Lesion

Chang Ho Kim, M.D., Sang Cheol Chae, M.D., Jae Yong Park, M.D.
Tae Hoon Jung, M.D., Byeong Cheol Ahn, M.D." and Jae Tae Lee, M.D.

Department of Internal Medicine and Nuclear Medicine*
Kyungpook National University, School of Medicine, Taegu, Korea

Objectives : *'Tl - chloride, *™Tc - MIBI, “™Tc(V) -DMSA SPECT has been used in
distinguishing lung cancer from benign lesion. To compare the diagnostic efficacy of SPECT
with these tumor - seeking agents, we performed three consecutive SPECT using **'T1, *™Tc -
MIBI, *™Tc(V) - DMSA in same subjects with a solitary pulmonary lesion.

Methods : SPECT was carried out at 10min and 3hr for *'Tl after injection of 2 mCi, and
2hr for ®™Tc - MIBI and “™Tc(V) - DMSA after injection of 20mCi, respectively, in 37 patients
with a solitary pulmonary lesion(27 lung cancer and 10 benign diseases). In patients showing
visual uptake on lesion site, we obtained the lesion - to - bakground(target lesion/contralateral
normal lung) uptake ratio from transverse slice for each radionuclide and also calculated the
retention index for 'TL

Results : The diagnostic sensitivity of *'TI, *™Tc - MIBI and *Tc(V) - DMSA SPECT to lung
cancer was 100%, 96% and 73%, and the specificity was 40%, 70% and 70%, respectively. The
low specificities for these agents were mainly due to high positive uptake in patients with active
pulmonary tuberculosis. There were no significant differences in uptake ratios and retention index
between malignant and benign lesions, and among the histologic types of lung cancer

Conclusion : “'TI and *™Tc - MIBI showed higher sensitivity than “™Tc(V) - DMSA for detecting
lung cancer, but was of limited usefulness in distinguishing lung cancer from benign lesion due to
low specificity, especially in area with a high prevalence of active pulmonary tuberculosis.
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Tabie 1. Clinical characteristics of study subjects

Number of cases(M/F) 37(29/8)
Age(mean £ SD, yr) 58.7+13.62
Size of lesion(mean*=SD, cm) 491196
Included diseases
Malignant 27
Squmous cell carcinoma 15
Adenocarcinoma 8
Small cell carcinoma 3
Large cell carcinoma 1
Benign 10
Pul. tbe. active 6
pul. tbe. inactive 1
Pneumonia 1
Hamartoma 1
Pul. infarction 1

Definition of abbreviations : Pul—pulmonary ;
tbe=tuberculosis

A71A BE L ALR-3 SPECTE oo 3
23 154U EF APaRon, F4E dual
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Table 2. Results of SPECT in patients with

lung cancer(n=27)

Radionuclides Positive Negative
201TI(ER & DR) 27 -
99mTc-MIBI 26 1
99mTc(V)-DMSA 19 8

Definition of abbreviations : SPECT=single photon
emission computed tomography ; 24 TT=thallium-201
chloride ; ER =early ratio ; DR=delayed ratio ;

#mTe-MIBI = technetium-99m methoxy-isobutylis-

onitrile ; ¥™Tc(V)-DMSA=technetium-99m pentava-
lent-dimercaptosuccinic acid.

Table 3. Results of SPECT in patients with benign pulmonary lesion

Positive
Diseases No. of cases
fay P Fc-MIBI P Te(V)-DMSA

l Pul. tbe. active 6 3 3
Pul. tbc. inactive 1 - -
Hamartoma 1 - -
Pneumonia 1 - -
Pul. infarction 1 - -
Total 10 3 3

Definition of abbreviations is as in table 1 & 2.
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Table 4. Results of Sensitivity, specificity and
SPECT for primary lung cancer

accuracy of 'TI, ®™Tc-MIBI and *™Tc(V)-DMSA

Sensitivity 100%(27/27)
Specificity 40%(4/10)
Accuracy 849%(31/37)

96 %(26/27) 73%(19.27)
70%(7/10) 70%(7/10)
89%(33/37) 70%(26/37)

Definition of abbreviations is as in table 2.

Table 5. Comparisons of uptake ratios of 200y,

#mre-MIBI and *™Tc(V)-DMSA SPECT, and RI of

“'TT SPECT among histologic types in patients with lung cancer and positive uptake

Uptake ratio
Radionuclides
Squmous cell ca. Adenoca. Small cell ca. Large cell ca.

201,11

ER 24710.75(15) 2.210.60(8) 2.1+041(3) 2.4+0.001(1)

DR 2.5£0.86(15) 2.5+0.71(8) 1.9+0.14(3) 2.10.00(1)

RI 7.0121.64(15) 17.8£17.05(8) -8817.83(3) -13.0£0.00(1)
#mTe-MIBI 2.2+0.52(15) 23+0.75(8) 1.8+0.50(3) -
#™Tc(V)-DMSA 2.110.56(13) 2.8+0.53(4) 1.9+047(2) -

Definition of abbreviations : ca =

carcinoma ; RI = retention index. Definition of other

abbreviations is as in

table 2. Values are mean + SD and figures in parentheses are number of patients with positive uptake.
Differences among each cell type were all insignificant.

Table 6. Comparisons of uptake ratios of iy,

#mre-MIBI and ®™Tc(V)-DMSA SPECT, and RI of

LT SPECT between malignant and benign diseases showed positive uptake

Uptake ratio
Radionuclides p value
Malignant Benign
|
ER 2.310.66(27) 1.7£0.18(6) 0.06
DR 2410.76(27) 1.8+0.66(6) 0.07
RI 7.3120.88(27) 4.0X18.79(6) 0.72
#nTc-MIBI 2.210.59(26) 2.61£1.34(3) 0.66
#™Tc(V)-DMSA 2.2£0.60(19) 1.7£0.66(3) 0.18

Definition of abbreviations is as in table 2.

Values are mean + SD and figures in parentheses are number of patients with positive uptake.
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