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A Study for Biological Characteristics of Breast Cancer
with Tc-99m MIBI Scintigraphy
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Some researchers tried to use Tc-99m MIBI scintigraphy for evaluating breast cancer patients.
Early reports revealed that Tc-99m MIBI breast scintigraphy is useful in distinguishing malig-
nancies from benign masses in patients who have difficulty in mammographic evaluation. Further
studies suggested that the functional imaging with Tc-99m MIBI in breast cancer seems to be
correlated with levels of P-glycoprotein (Pgp) expression and angiogenesis in cancer tissues. So
we evaluated whether there is an actually significant relationship between the pattern of Tc-99m
MIBI uptake in tumor tissue and tumeric factors including Pgp expression and angiogenesis.
Thirty one untreated breast cancer patients (pathologically proved to invasive ductal carcinoma
later) were prospectively studied by both Tc-99m MIBI scintigraphy and immunchistochemical
analysis of angiogenesis and Pgp expression on sugically removed tumor tissues, Both lateral and
anterior planar images were obtained at 10 minutes and 3 hours after intravenous injection of 740
MBq Tc¢-99m MIBI, Tumor-to-normal breast ratio (T/N} and washout index (W1, early T/N minus
late T/N divided by early TfN) were calcuated. The results were follows; A significant correlation
was found between T/N at early and late images {r=0.54, p=0.002 on early images, 1=0.47, p=
0.008 on late images). T/N of early images were not.different among different groups of Pgp
expression (p=0.3696), while those of late images were significantly different among groups
(p=0.0276). Even more significant difference of WI among the groups were noted (p=0.0015). A
significant negative correlation was noted between T/N of late images and Pgp expression (p=
0.00276). A even stronger correlation was found between WI and Pgp expression (r=0.68,
p=0.001). In conclusion, the tumoral uptake and washout of Tc-99m MIBI can be used as a
simple functional test for angiogenesis and P-glycoprotein expression in untreated breast cancer.
(Korean J of Breast Cancer 1998;1:156~163)
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Fig. 1. Correlation between angiogenesis and Tumor- to-normal breast uptake ratio.
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Table 1. Overview of the results

Case No. TN1* N2t wit Pgp (Grade) Angiogenesis
1 1.34 1.21 9.95 4 283
2 1.76 1.83 -4.06 1 352
3 1.70 1.62 4.18 1 329
4 3.00 2.95 1.74 1 435
5 2.03 2.02 0.42 0 36.7
6 1.55 1.27 18.08 3 8.9
7 222 2.10 5.02 0 50.9
8 1.32 1.08 18.12 3 29.5
9 279 2.46 11.56 2 459

10 3.44 2.00 41.77 4 442
11 2.50 2.08 16.75 1 542
12 1.59 1.57 147 l 42.5
13 2,19 1.44 34.03 4 49.8
14 1.98 1.36 31.32 4 45.1
15 1.67 1.41 15.65 3 30.7
16 1.85 1.66 9.93 1 310
17 1.30 1.21 7.08 1 Krivi
18 1.45 1.04 2846 4 42.7
19 1.70 1.65 314 1 387
20 2.02 1.69 16.16 4 39.8
21 1.46 1.26 13.54 4 347
22 2,14 1.77 17.15 4 353
23 1.63 1.08 3391 3 30.0
24 2.00 1.71 14.66 1 359
25 1.69 1.65 236 0 375
26 2.88 2,38 17.13 1 412
27 1.47 : 1.19 19.97 4 33.0
28 214 2.30 16.25 1 41.3
29 2.30 1.90 17.35 3 575
30 1.97 1.60 18.95 4 376
il 1.14 0.97 15.02 0 356

* TN1, Tumot-to-normal breast uptake ratio at 10 minutes; T TN2, Tumor-to-normal breast uptake ratio at 180
minutes; *Wl, Washout index=(TN1-TN2) X 100/TN1
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Table 2. TN1 value according to Pgp expression

Pgp expression grade TN2 value (Meani-SD)

¢ 1.7697 104723

1 2.0927+0.5831

2% 2.7861

3 1.69401+0.3642
1.9463 +0.6153

* Just one case; p=0.3696.

Table 3. TN2 value according to Pgp expression

Pgp expression grade TN2 value (Mean+SD)

0 1,6869+0.5175

1 1.9059 1:0.4849

2% 2.4640

3 1.3475+0.3383
1.4570+0.3026

* Just one case; p=0.0276

Table 4. WI value according to Pgp expression

Pgp expression grade W1 calue (Mean+SD)

0 5.7062 1:6.4887
1 8.025317.3646
2% 11.5598

3 20.62061+7.4934
4 23.0308::10.2558

* Just one case; p=0.001
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