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Imaging of Estrogen Receptors with lodine-123-
labeled Estradiol in Primary Breast Cancer Patients

Kwang-In Park, M.D., Woo-Chul Noh, M.D., Ryung-Ah
Lee, M.D., Chang-Woon Choi, M.D.1, Ho-Yoon Bang, M.D.,
Dae-Yong Hwang, M.D, Dong-Wook Choi, M.D., Jong-Inn
Lee, M.D., Nam-Sun Paik, M.D. and Nan-Mo Moon, M.D.

Purpose: We evaluated the feasibility of non-invasive imag-
ing of estrogen receptors (ER) in primary breast cancer with
iodine-123-labeled ER specific ligand (17a,20E)-21-["*I]
iodo-19-nonpregna-1,3,5-(10), 20-tetraene-3, 17-diol using con-
ventional nuclear medicine technique.

Methods: Before they underwent surgical management, pla-
nar scintigraphy and single-photon emission computed tomo-
graphy (SPECT) were performed in 18 patients with proven
primary breast cancer, after single IV injection of 5~10 mCi
[-123-estradiol. The results were compared with those of
immunohistochemical staining against ER of the surgical
specimens.

Results: Planar and SPECT imaging showed hot uptake in
nine of eighteen (50%) breast cancer patients. The results
of ER immunohistochemistry were all positive in these pa-
tients. In the 9 cases of negative scintigraphy, 8 showed
negative staining results but one showed positive staining
results. Therefore, the overall concordance rate of ER scinti-
graphy and ER immunohistochemistry was 94.4% (17/18).
Conclusion: ER scintigraphy using |-123-estradiol is a highly
predictable in vivo technique to detect ER-positive breast
cancer preoperatively. It has potential application as a re-
liable diagnostic modality and indicator of hormone therapy
for breast cancer patients. (J Korean Surg Soc 2002;62:
366-370)
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2) I-123 estradiol scintigraphy
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Table 1. The associated condition of the patients

n (%)
Age
<50 9 (50)
>50 9 (50)
Menstrual status
Pre-menopause 11 (61)
Post-menopause 7 (39)
Mass size
<2 cm 3 (17)
2~5 cm 12 (66)
>5 cm 317
Type of surgery
Total mastectomy 17 (94)
Partial mastectomy 1 (6)
Axillary lymphnode metastasis
Negative 5 (28)
Positive 13 (72)
Disease stage
I 2 (11.1)
I 4 (22.2)
IIs 6 (33.3)
114 5 (27.8)
I 1 (5.6)
Pathology
Infiltrating ductal ca. 17 (94)
Mixed type* 1 (6)

*mixed infiltrating lobular and ductal ca.
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Table 2. Characteristics of patients with a primary breast cancer
and results of 1-123 estradiol scitingraphy

Table 3. Expression of I-123 estradiol scitingraphy related to
known prognostic factors

Patient  Age, Tumor Classi- ER ER
no. years  size (cm) fication* HC Scan’
1 54 35 T1INOMO ++
2 72 3 T2N1MO ++
3 58 1 T1INOMO - -
4 38 2.5 T2N1MO +++ +
5 38 2 T2NOMO - -
6 48 3 T2NOMO - -
7 51 2 T2N1MO - -
8 35 7 T4N2MO - -
9 67 2 T2N1MO ++ +
10 41 3 T2N2MO +++ +
11 58 2.5 T2NOMO - -
12 51 4 T2N1MO +++ +
13 57 1 TINIMO +++ +
14 44 3 T2N2MO ++ -
15 28 8 T3N2MO - -
16 41 3 T2N2MO - -
17 61 4 T2N1MO ++ +
18 31 9 T3N2MO +++ +

*Tl = <2cm; T2 = > to 5 cm; T3 = >5 cm; T4 = tumor of
any size with direct extension to chest wall or skin; NO = no
axillary lymph node metastasis; N1 = spread to movable ipsilateral
axillary lymph node; N2 = spread to ipsilateral axillary lymph node
fixed to one another or to other structures; - = negative staining;
++ = intermediate staining; +++ = strong staining; -
warm nodule or cold nodule; + = hot nodule; ‘mixed infiltrating
lobular and ductal ca.
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ER scanning
P-value
Positive scanning Negative scanning
(%) (0=9) (%) 0=9)
Age <0.01
<50 3 (33.3) 6 (66.7)
>50 6 (66.7) 3 (33.3)
Lymph node involvement <0.01
Negative (n=5) 1(20) 4 (80)
Positive (n=13) 8 (61.5) 5 (38.5)
Tumor size <0.01
<5 cm (n=15) 8 (53.3) 7 (46.7)
>5 cm (n=3) 1 (33.3) 2 (66.7)
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Fig. 1. Normal I-123 estradiol scinti-

graphy (1 hour after injection
of 1-123 estradiol).

Fig. 2. 1-123 estradiol scintigraphy.

(A) Coronal and (B) Trans-
verse SPECT images (1 hour
after injection of I-123 es-
tradiol) show hot uptake in
the primary breast cancer
(arrow head), (C) Transverse
and sagittal view of negative
ER image (warm nodule in-
dicated by black arrow). (D,
E) Coronal view of negative
ER image (cold nodule in-
dicated by white arrow).
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