
generally accepted that the origin of cancer is monoclonal, it

is also recognised that, as tumor growth advances, subclones

with distinct characteristics may emerge, defining the final

behavior of the tumor. Therefore, tumor size may also

influence to some extent the final gene expression pattern of

any given tumor, and this may differ from that of the initial

tumorigenic clone.

With this in mind, the present study was restricted to the

most frequent histological type of breast cancer, namely ductal

infiltrating carcinoma, and within it to unifocal pT1 tumors,

with a diameter of 2 cm or less of the surgical specimen, which

are the ones most likely to reflect the characteristics of the

original clone giving rise to the tumor. 

Materials and Methods

Between January 1993 and December 2006, 346 unifocal ductal

infiltrating carcinomas with a diameter of 2 cm of less on the

surgical specimen (pT1) were operated upon at Centro de Patología
de la Mama, Madrid, Spain. They were all initially diagnosed by the

same pathologist, and the immunohistochemistry was also carried

out by the same two technicians and interpreted by the same

pathologist. By means of immunohistochemistry, hormone-receptor

(ER & PR), HER2, mutant p53 and Ki67 expression was studied in

all tumors. The immunohistochemical technique has been described

extensively elsewhere (5, 6) and was the same throughout the series.

It should be emphasized that the monoclonal antibody employed

for ER detection (NCL-ER-6F11) selectively recognizes the alpha

isoform of the receptor, a fact which is important considering that,

according to the genetic studies cited in the Introduction, expression

of ER alpha is the hallmark of "luminal"-type breast carcinomas.

Additionally, CK 5/6 expression was studied in all "triple-negative"

(ER-, PR-, HER2-) tumors, as well as in the same number of

randomly chosen "non-basal" controls, using the DakoCytomation

D5/16 B4 monoclonal antibody (DakoCytomation, Glostrup,

Denmark) at 1:50 dilution, after heat-induced epitope retrieval, as

specified by the manufacturers. The specimens were considered

positive for CK 5/6, when more than 10% of the tumor cells showed

specific staining (Figure 1). Myoepithelial reactive cells of normal

breast tissue within the sections served as positive internal control

(Figure 2).

Other variables considered in the final statistical analysis were the

histological and nuclear grade of the tumors, tumor size and the

presence or absence of axillary nodal metastasis.

The statistical analysis between qualitative variables was carried

out by means of contingency tables and the Chi-square test, as well as

by means of Spearman’s rank correlation test, in order to obtain an

"r" value indicative of the strength of the correlation between the

different tested variables. The GraphPad Prism biomedical statistical

package (GraphPad Software, Inc., San Diego, CA, USA) was used.

Values were considered significant when p was <0.05.

Results

Tumor size distribution was 6 T1a, 88 T1b, 252 T1c and

axillary nodal metastasis was present in 99 out of 346 cases

(28.6%).

According to the simplified classification of Carey et al.
(4), out of 346 tumors, 251 (72.5%) corresponded to the

luminal A type, 45 (13%) were "triple-negative" ("basal"-

like), 20 (5.8%) expressed both the ER and the HER2

oncogene (luminal B), and finally 30 (8.7%) expressed the

HER2 oncogene, but neither the ER, nor the PR (HER2

tumors). All tumors expressing the PR also expressed the

ER. During the statistical workup it became evident that

both HER2-expressing groups (luminal B and HER2)

showed identical correlations with all tested biological and

clinical parameters, and were thus included into a single

group of HER2-expressing tumors, regardless of their

hormone-receptor status.

When comparing luminal A tumors to the rest, they showed

significantly fewer high histological and nuclear grade

(r=–0.15, p=0.004 and r=–0.40, p<0.001, respectively),

mutant p53 expression (r=–0.45, p<0.001) and a Ki67

labelling index above 20% (r=–0.42, p<0.001). Conversely,

when triple-negative, "basal"-like tumors were compared to

the rest, an almost specular image was obtained, since a highly

significant number of them showed a high nuclear grade

(r=0.29, p<0.0001), mutant p53 expression (r=0.20,

p=0.0001) and a Ki67 labelling index above 20% (r=0.30,

p<0.0001). Very similar results were obtained when

comparing the unified group of HER2-expressing tumors to

the rest whereas there were no differences between "basal"

and the unified group of HER2-expressing tumors (Table I). 

Interestingly, the highest proportion of mutant p53

expression was registered among "pure" HER2 tumors,

without concomitant hormone receptor expression (18/30,

60%), followed by "basal" and luminal B tumors (both 35%)

and the luminal A ones (6%).

None of the studied subgroups showed any correlation

whatsoever with axillary nodal invasion. After immunohisto-

chemical labelling with the anti-CK 5/6 antibody, 15 out of the

45 "basal" tumors (33.3%) showed some degree of specific
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Table I. Comparison of the different molecular subtypes of pT1 ductal
invasive breast carcinomas according to their correlation with clinical and
biological features.

Luminal A HER2- "basal" 

expressing (triple-

negative)

r p-value r p-value r p-value

size ≤ >10 mm –0.04 0.45 0.03 0.49 0.1 0.06

nodal invasion 0.01 0.82 0.005 0.42 0.03 0.50

histological grade 3 –0.15 0.004* 0.15 0.004* 0.045 0.10

nuclear grade 3 –0.40 <0.001* 0.24 <0.001* 0.29 <0.001*

Ki67 >20% –0.45 <0.001* 0.33 <0.001* 0.30 <0.001*

p53 –0.45 <0.001* 0.48 <0.001* 0.20 <0.001*

*=significant values.




