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The Significance of Bone Marrow Micrometastasis
(BMM) in Breast Carcinoma

Su Hwan Kang, M.D,, Soo Jung Lee, M.D., Sang Woon Kim, M.D.
and Koing Bo Kwun, M.D.

Department of surgery, College of Medicine, Yeungnam University, Taegu, Korea

Purpose: This study was performed to determine the incidence of BMM and to correlate the
presence of these micrometastases with prognosis and other clinicopathologic features. Materials
and Methods: BMM was evaluated in 220 breast cancer patients between July, 1991 and January,
1997, using mouse monoclonal antibody (AEI/AE3) against cytokeratin in an immunofluorescent

assay. Results: Of the 220 patients, 71 (32.3%) were positive for BMM, There were no associa-
tion between bone marrow positivity and nodal status, TNM stage, known histopathologic
parameters, and hormonal receptor. Medisn follow-up for 220 patients was 41.6 month. The
relapse rate was 16.8% (37/220). Twenty-four (33.8%) of 37 patients were positive for BMM and
13 (8.7%) were negative (p<0.03). Bone metastasis occurred in 16 cases, and was more common
in BMM positive patients (14 of 24, 54.2%, versus 2 of 13, 15.4%, p<0.03). Twenty-six patients
were died of relapsed breast cancer. In overall survival, patients who was negative for BMM
showed higher survival rate (p<0.05). Conclusions: BMM was a good predictor for distant

metastasis, especially bone metastasis, and for poor prognosis. But no association was found

between bone marrow positivity and tumor size, nodal status, stage, histologic parameter and
hormonal receptor status. (Journal of Korean Breast Cancer Society 1999;2:180~189)
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Table 1. Deteclion of QOccult Micrometastasis in Bone Marrow Aspirates of Patients with Operable Breast Cancer

Bone marrow micrometastasis

Number of cases T

Positive (%)

Negative (%)

220 71 (32.3)

149 (67 T
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Table 2. Association between Clinicopathologic Characteristics and BMM?* Positivity
Chaldcteusncq Total No. BMM positivity (%) p value
Ax111ary lymph node status >0.05
Negative 102 30 (29.4)
Positive 118 41 (34.7)
Tumor size >0.05
=2 78 21 (26.9)
2~<5 (119 41 (34.5)
%5 23 9 (39.1)
TNM stage >0.05
0 3 0
1 38 10 (26.3)
1l 140 45 (32.1)
I 39 16 (41.0)
Estrogen receptor >0.05
Negative 80 32 (40.0)
Positive 73 22 (30.1)
Progesterone receptor >0.05
Negative 71 28 (39.4)
Positive 82 26 (31.7)
* BMM: bone marrow micrometastasis.
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Aeg Au-S Jeh iR ekp<0.05, Fig. 1), A4 Al Hol, Fut, 2h, T4z Ale] 7k} 26, wie} 9]
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Table 3. Association between Histopathologic Findings and BMM* Positivity
Status No. of total cases No. of BMM(+} cells (%) p value
Lymphtic invasion p=0.05
Absent 66 18 (27.3)
Present 50 21 (42.0)
Vascular invasion p>0.05
Absent 100 29 (29.0)
Present 22 10 (45.5)
Neural invasion p>0.05
Absent 16 3 (18.8)
Present 4 1 250
Histologic grade p=0.05
Grade I 14 2 (143
Grade II 33 9 273
Grade 111 79 33 (41.8)
Nuclear grade p<0.05Jr
Grade 1 4 2 (50.0
Grade 11 48 7 (14.6)
Grade 1L 77 36 (46.8)
Mitotic index p>0.05
Grade 1 47 13 27D
Grade 11 29 8 (27.6)
Grade III 52 23 (44.2)

* BMM: bone marrow micrometastasis.

' This trend did not reach the level of the statistical significance due to small number of patients in grade I.

Table 4. Association between Recurrence and BMM* Positivity

relapse rate

mean DFI of re]apsed patu,nts

BMM(+)

24/71 (33.8) 26.54 month
BMM(-) 13/149 ( 8.7} 28.85 month
Total 371220 (16.8) 27.33 month
p-value <005 =0.05

* BMM: bone marrow micrometastasis.
DFI: disease free interval.
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Fig. L. Distant disease-free survival of patient with primary breast cancer
according to the presence or absence of bone marrow micrometastasis. (BMM+
or BMM-, respectively; p<0.001; logrank test).
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Tabhle 5. Association between Bone Metastasis and
BMM* Positivity

Bone mesastasis(%) p -value
BMM(+) 54.2 <0.05
BMM() 15.4

BMM: bone marrow micrometastasis.

Table 6. Death Rate and Ovwerall Survival accor-
ding to BMM* Status

Death rate Overall sur\;ival
(%) (month)
BMM(+) 239 37.37
BMM(—) 6. 0 43 79
P -value <. 05 <0 05

* BMM: bone marrow micrometastasis.
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Fig. 2. Overall survival of patients with primary breast cancer according to the
presence or absence of bone marrow micrometastasis, (BMM+ or BMM-,

respectively; p<0.001; logrank test).
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