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The Influence of Breast Volume on Prognosis of Primary Breast Cancer with
Same T Stage

Jung Jae Lee, Young San Jeon, Su Hwan Kang, Soo Jung Lee
Department of Surgery, Yeungnam University College of Medicine, Daegu, Korea

Purpose: The aim of this study was to evaluate the prog-
nostic significance of the breast volume in primary breast
cancer patients with the same T stage. Methods: The study
population consisted of 358 patients with T1 and T2 primary
breast cancer, who underwent preoperative mammography
and surgery in our institution from March 1992 to December
2006. The patients were divided into three groups based
on the calculated breast volume as the following: Group A:
<285 cc (n=117), Group B: 285-460 cc (n=121) and Group
C: =460 cc (n=120). Overall survival (OS) and disease free
survival (DFS) of the patients in the three groups in each T
stage were analyzed. Results: The mean age was 46.3
years (age range, 22-85 years) and the mean calculated
breast volume was 403.1 cc (volume range, 94-1,231 cc).
As the age of patients was increased, the breast volume was
increased (r=0.184, p<0.001). With a mean follow up period

of 80.8 months, there was no significant difference in DFS
or OS among patients in Groups A, B, and C (p>0.05). For
patients with T1 stage disease, Group A patients showed
the highest DFS and OS, and patients in Group C showed
the lowest DFS and OS; however, the difference was not
statistically significant (p>0.05). For patients with T2 disease,
patients in Group C showed the highest DFS and OS, though
the difference with the two other groups did not have statistical
significance (p>0.05). Conclusion: The breast volume was
not a significant predictor of DFS and OS for patients with
T1 and T2 breast cancer. However it should be noted that
this was the first study to evaluate the correlation between
breast volume and survival in breast cancer patients.
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Figure 1. The breast volume is calculated by use of the formula
for the volume of a half-elliptic cylinder as derived from a cranio-
caudal view from a mammogram.

C=compression thickness; H=posterior-to-anterior height; W=
medial-to-lateral width.
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Figure 2. Bivariate correlation analysis between breast volume (as determined by mammogram) and patient's age (A) and body mass
index (B). (A) There was only a weak correlation between breast volume and patient’s age. (B) There was a strong correlation between
breast volume and body mass index.
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Figure 3. Disease-free survival and overall survival curve according to breast volume. There were no significant survival differences.
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Figure 4. Disease-free survival and overall survival curve of T1 (A, B) and T2 (C, D) breast cancer patients according to breast volume.
There were no significant survival differences in all subgroups.
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Table 2. p-values of breast volume related overall survival rate
and disease free survival rate

p-value of OS p-value of DFS
T1 and node negative 0.3400 0.8520
T1 and node positive 0.2231 0.1887
T2 and node negative 0.2411 0.4894
T2 and node positive 0.6506 0.4713
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Table 3. p-values of breast volume related overall survival rate
and disease free survival rate in patients with normal range of
body mass index

p-value of OS p-value of DFS
TiorT2 0.1339 0.1707
™ 0.1945 0.5291
T2 0.1811 0.3001

OS=overall survival; DFS=disease free survival.

OS=overall survival; DFS=disease free survival.

Table 4. The relation of breast volume with prognostic factor of breast cancer

Group A* Group B Group C' p-value®
Node positive 41/115 (35.7%) 58/123 (47.2%) 51/120 (42.5%) 0.297
HR negative 28/110 (25.5%) 38/121 (31.4%) 45/116 (40.5%) 0.032
Her2/neu overexpression 10/104 (9.6%) 19/117 (15.4%) 23/110 (20.9%) 0.022
HG grade 3 34/75 (45.3%) 41/83 (49.4%) 53/88 (60.2%) 0.055
Poor TF 63/98 (64.3%) 87/102 (65.7%) 77102 (75.5%) 0.087
Severe NP 63/108 (58.3%) 73/113 (64.6%) 77/111 (69.4%) 0.089
High Ml (>15/HPF) 29/77 (37.7%) 35/83 (42.2%) 49/88 (55.7%) 0.019
Vascular invasion 39/103 (35.0%) 50/115 (43.5%) 47/105 (44.8%) 0.152
P53 expression 25/102 (24.5%) 37/114 (29.8%) 42/106 (39.6%) 0.019
Ki-67>20% 40/96 (41.7%) 50/107 (46.7%) 47/104 (45.2%) 0.686

HR=hormone receptor; HG=histologic grade; TF=tubule formation; NP=nuclear pleomorphism; Mi=mitotic index; HPF=high power field.
*<285 cc in breast volume; '285-460 cc in breast volume; *>460 cc in breast volume; *Linear by linear association.
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