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Axillary lymph nodes metastases (ALM) are considered to be the most important prognostic factor for breast

cancer. Data from 306 infiltrating ductal carcinomas consecutively diagnosed and treated over a period of 20

months were analised through a case-control study to assess predictive factors for the ocurrence of ALM. Bivariate

analysis showed that some of variables were statistically associated (p � 0.05) with ALM: age at menarche,

surgical treatment, tumor size, skin involvement, nuclear pleomorphism (NP), and vascular invasion (VI). Uncon-

ditional logistic regression reveled some independent predictive factors for ALM (p < 0.05): patient’s age, tumor

size, NP, VI, and the interaction term tumor size and patient’s age, where tumor size was only predictive for ALM

in patients � 60 years. Age at diagnosis, tumor size, NP, and VI were independents predictors for ALM. C-erbB-2,

cathepsin D, MIB-1, PCNA and p53, and hormonal receptors were not useful ALM predictors in bivariate and

multivariate analysis.
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A detecção precoce do câncer de mama (CM) é um fator de reconhecida importância no tratamento e prognóstico

das pacientes, e as metástases para os linfonodos axilares (MLA) são os preditores mais importantes do seu

prognóstico. A partir de um estudo caso-controle com 306 carcinomas ductais infiltrantes (CDI), foi construido

um modelo preditivo da ocorrência de MLA em pacientes com CM (casos: CDI com MLA; controles: CDI sem

MLA). Foram estudadas variáveis relacionadas às pacientes e ao tumor (características macro e microscópicas e

marcadores tumorais). Na análise bivariada, algumas variáveis se associaram estatisticamente com o desfecho em

questão, porém, na regressão logística não condicional, somente as seguintes variáveis foram fatores preditivos

independentes: idade da paciente, tamanho do tumor, pleomorfismo nuclear, invasão vascular e/ou linfática (IV/

IL) e o termo de interação tamanho do tumor e idade da paciente, onde o tamanho do tumor só foi fator preditivo

em pacientes com 60 anos ou mais. De acordo com os resultados deste estudo somente as variáveis idade da

paciente, tamanho do tumor, pleomorfismo nuclear e IV/IL foram fatores preditivos para a ocorrência de MLA.

Tanto os receptores hormonais quanto os marcadores tumorais estudados (c-erbB-2, catepsina D, MIB-1, PCNA

e p53) não se mostraram importantes para predizer o desfecho em estudo, tanto na análise bivariada quanto na

análise multivariada.
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Breast cancer is the most important can-
cer among women in Brazil and a major pub-
lic health issue. In 1999, 31.200 new cases
and 7.300 deaths are expected in the coun-
try, accounting for 23.2% of all cancer sites
among women. Differently than what hap-
pened in other industrialized countries, mam-
mography is scarcely performed among the
poorest population strata, and diagnosis is
often established when the disease is already
in an advanced stage.

Lymph node involvement at diagnosis is
currently accepted as the most important prog-
nostic factor to breast cancer evolution. Nev-
ertheless, 20% to 30% of patients showing
negative lymph nodes may further present
disease recurrence and high mortality, thus
deserving an intensive therapeutic approach
usually not used in such conditions. Indeed,
the ascertainment of predictive factors that
allows identification of breast cancer cases of
poor evolvement has become a challenge to
reduce breast cancer mortality.

Other prognostic factors such tumor size,
histology, nuclear pleomorphism, vascular
invasion and hormonal receptors have been
used to predict tumor behavior either accord-
ing to overall survival or local recurrence of
breast cancer.13 On the other hand, debate still
remains on the use of tumor markers as reli-
able predictors for breast cancer prognosis.14-16

Taking into account that lymph node in-
volvement is accepted as one of the best pre-
dictors to breast cancer evolvement, and that
infiltrating ductal carcinoma (IDC) is its most
prevalent histological type and displays worst
prognosis,6,10,17 this study was carried out to
ascertain if selected breast cancer prognostic
factors are also predictors for axillary lymph
nodes metastasis.

��
#�	�

All malignant breast tumors (incident
cases) submitted to surgery with axillary
lymph nodes dissection by the Mastology Ser-
vice of the Cancer Hospital/Brazilian National
Cancer Institute, in Rio de Janeiro, Brazil,
from January 1, 1995, through August 31,

1996, ware assessed. Respective slides review
was carried out twice at the Surgical Pathol-
ogy Service by two pathologists (authors ALAE
and LMMCR) regardless consultation to any
other patient data.

Thus, 398 malignant tumors were ascer-
tained and 306 of them classified as IDC.
The later were further stratified upon the pres-
ence/absence of lymph nodes metastasis, thus
yielding two groups: 162 IDC tumor patients
with lymph nodes metastasis, henceforth
named cases, and 144 IDC patients without
lymph nodes metastasis (controls).

Macroscopic and microscopic study char-
acteristics were the following: type of surgi-
cal specimen (quadrantectomy; segmentec-
tomy; simple mastectomy; Patey mastectomy;
radical mastectomy; other); tumor size (larg-
est diameter in centimeters); formation of
tubules ( > 75%; 10 to 74%; < 10%); nuclear
pleomorphism (low; moderate; high); num-
ber of mitoses per ten high-power fields - hpf
(< 10/hpf; 11 to 20/hpf; > 20/hpf ); histologi-
cal grade as proposed by Bloom and
Richardson18 and later modified by Elston and
Ellis4 (well-differentiated or grade I; moder-
ately differentiated or grade II; poorly differ-
entiated or grade III); vascular and or lym-
phatic invasion; multicentricity; skin involve-
ment; total number of lymph nodes examined;
total number of lymph nodes involved by neo-
plasm; presence of perinodal fat infiltration,
and surgical limits.

Recovery of antigen in the immunohis-
tochemical preparations was performed by
moist heat (pressure cooker), and the method
of detection was the peroxidase-antiperoxidase
reaction (PAP). The preparations were also
analyzed at the same time by the two patholo-
gists aforementioned. Assessment of stained
neoplastic cells distribution was performed,
and only those moderately or intensely stained
were considered as positive; weakly stained
cells were considered negative. The cut-off
point used to separate positive and negative
stains was 10% of stained cells (this criterion
is used by various authors in the specialized
literature.7,15,19 Other cut-off points were used
to quantify cells staining were: (+) 10% to
25%; (++) 25% to 75%; (+++) > 75%. For
estrogen receptors, progesterone receptors,
MIB-1, PCNA, and p53, nuclear positivity was
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considered. For c-erbB-2, positivity was
searched in the cytoplasmatic membrane, and
for cathepsin D it was the presence of stained
granules in the cytoplasm of tumor cells.

Data obtained from patient files were the
following: age at diagnosis; time between ini-
tial symptoms and first consultation at the HC/
INCA; age at menarche; age at menopause
for patients having reached menopause natu-
rally or by surgery; number of pregnancies,
births and spontaneous or induced abortions;
age at first at-term delivery for patients hav-
ing given childbirth; family history of breast
cancer; parenthood degree according to fam-
ily history of breast cancer (mother; daugh-
ter; sister; grandmother; aunt; cousin; other);
family history of other types of cancer; ana-
tomical location of family cancer (ovary; en-
dometrium; colon; other).

Databank organization was performed
using the EPI-INFO software version 6.04
(U.S. Department of Health and Human Ser-
vices and Public Health Service and Centers
for Disease Control, USA). Bivariate analy-
sis was carried out and included crude odds
ratios (OR) ascertainment with 95% confi-
dence intervals (CI), in order to estimate the
degree of association between the study vari-
ables and hormonal receptors status; chi-
square test (�2) of linear trend for ordinal vari-
ables; chi square test of independence (�2) to
evaluate null hypothesis of the observed asso-
ciations; Mantel-Haenszel OR (ORMH) and
95% confidence intervals, following stratifi-
cation of selected variables. Further, uncon-
ditional logistic regression was developed for
the construction of parsimonious models in
the determination of lymph nodes metastasis
as outcome in patients with breast IDC us-
ing EGRET software (Epidemiological Graph-
ics, Estimation, and Testing, version 0.26.6,
1985-1991, SERC & CYTEL).

Independent variables tested in the multi-
variate analysis (logistic regression) were cho-
sen following the previous stages (bivariate
and stratified analyses) as well as biological
criteria evaluated by the authors. Potential
confounders and variables showing significant
p-values (at 5%) for presence of interaction
were selected for logistic regression, as well
as variables of biological interest.

Finally, kappa coefficients were ascer-
tained to evaluate reliability of nuclear and
histological grade estimated in this study.
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Histological grade reability among patholo-
gists was ascertained, yielding to a kappa value
of 0.83, standard error of 0.04. Similar pro-
cedure was carried out with nuclear pleomor-
phism identification, with kappa value of 0.90
and standard error of 0.05.

Mean and median age among cases and
controls was 57 yr. old (1st quartile Q1: 47 yr.,
3rd quartile Q3: 68 yr). The mean tumor size
was 4.5 cm among cases and 3.8 among con-
trols (�2 = 7,11, p=0.008). The total number
of analyzed lymph nodes did not differ among
cases and controls, ranging from 4 to 65
(mean 21, s=9.2, median 20, 1st quartile: 15
and 3rd quartile: 25).

 Cases and controls showed similar pat-
terns according to histological grade and mi-
tosis number (Table 1). On the other hand,
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cases showed higher proportions of tumors
displaying less tubular structures (p=0.03),
higher nuclear pleomorphism (p =0.09) and
vascular invasion (p=0.0001). Bivariate analy-
sis carried out with several variables and lymph
nodes metastasis as outcome (Table 2) re-
vealed statistically significant odds ratios (OR)
for the following: surgery (mastectomy vs.
minor interventions), OR 4.90 (95% C.I.
2.03-12.22); vascular invasion, OR 2.64 (95%
C.I. 1.54-4.54); age at menarche, OR 2.16
(95% C.I. 1.08-4.34); skin involvement OR
1.85 (95% C.I. 1.04-3.33); and tumor size,
OR 1.65 (95% C.I. 1.00-2.71).

Stratified analysis with several variables
was performed on the association between tu-
mor size and lymph nodes metastasis aiming
to control potential confounding (Table 3).
Mantel Hanszel odds ratios (ORM-H) were ob-
tained for the following variables: tumor p53,
ORM-H 1.72 (95% C.I. 1.08-2.75); PCNA,
ORM-H 1.67 (95% C.I. 1.05-2.67), nuclear
pleomorphism ORM-H 1.54 (95% C.I. 0.96-
2.49); tubular formation, ORM-H 1.69 (95%
C.I. 1.05-2.70); estrogen receptor, ORM-H 1.62
(95% C.I. 1.01-2.61); parity, ORM-H 1.57
(95% C.I. 0.98-2.52); age at menarche, ORM-

H 1.59 (95% C.I. 0.99-2.58); breast side (right
vs. left), ORM-H 1.62 (95% C.I. 1.02-2.59).
Effect modification (interaction) in the afore-
mentioned association was observed with the
variables patient’s age (p=0.04) and menopause
(pre vs. post), p=0.06 (Table 3).

Finally, unconditional logistic regression
was carried out and a parsimonious model
including the variables nuclear pleomorphism,
lymphatic invasion, patient’s age, tumor size
and an interaction term between patient’s age
and tumor size (likelihood ratio test = 24.66,
5 d.f., p<0.001) was chosen (Table 4).

	���������

Selection and information bias are usu-
ally a main flaw in case-control studies. Aim-
ing to ascertain their influence in this investi-
gation, we evaluated some potential key vari-
ables which could influence our results. The
first one was the time interval between initial
symptoms and first consultation among cases
and controls (p=0.51), which indicates absence
of statistically significant differences among
both groups according to this variable.
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Differential probability of lymph nodes
metastasis identification among cases and con-
trols was searched towards the distributions
of reviewed lymph nodes (p=0.42). Thus, both
groups did not differ according to total num-
ber of reviewed lymph nodes, suggesting they
had had similar probabilities to have identi-
fied lymph nodes metastasis if present.

In some series, the majority of breast can-
cer cases was diagnosed among women 45-
50 yr. old,9 but ours was older (median age at
diagnosis 57 yr. old). As previously reported
by Recht and Houihan,20 we also observed a
weak and statistically non significant associa-
tion between age at diagnosis and lymph nodes
involvement. A statistically significant asso-
ciation between age at menarche (11 yr. as a
cut-off point) and lymph nodes involvement
was also observed in our data (Table 2).

Tumor size, the most important predictor
of lymph nodes involvement in breast cancer,
showed a statistically significant association
with that outcome (p<0.05), and revealed the
dramatic reality still observed in Brazil accord-
ing to breast cancer medical care: median
tumor size in our data was 4.0 cm.

Despite some debate,20 histological grade
is also acknowledged as an important predic-
tor for lymph nodes involvement in the lit-
erature, and high grade tumors have been
related to an increased frequency of lymph
nodes metastasis and to a poor evolution.2,4,17

In our study, histological grade was ascer-
tained towards a blind evaluation carried out by
two pathologists following Bloom and
Richardson18 procedures, further modified by
Elston and Ellis.4 Reliability analysis revealed an
inter-observer agreement of 83% (p<0.0001),
being 90% for nuclear pleomorphism
(p<0.0001). Any association between histologi-
cal grade and metastasis presence was observed,
but a borderline association between nuclear
pleomorphism and metastatic lymph nodes in-
volvement (p=0.07) was observed (Table 1).

Vascular invasion has been reported in the
literature ranging between 5% to 49%,5,22 and
we observed this condition in 32.4% of pa-
tients, being twice more frequent among cases
than controls (vascular invasion was consid-
ered as positive whenever reported by both
pathologists, and negative otherwise). This con-

dition has also been associated as an indepen-
dent predictor for breast cancer evolution in
terms of general survival, metastasis-free sur-
vival and disease-free survival.5,22-25 Accordingly
with the literature10,20,2 our data revealed an as-
sociation between vascular invasion and axil-
lary lymph nodes metastasis (p<0.0001).
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Despite several reports on the association
of hormonal receptors with a better evolution
in breast cancer,2,3,13 some divergent observa-
tions have also been published.2,2 In accordance
to the latter, our data does not support an as-
sociation between hormonal receptors and
absence of metastasis to axillary lymph nodes
among breast cancer patients.

Usually, breast cancer patients without
axillary lymph nodes involvement do not
present metastasis and local recurrence; there-
fore, they do not require adjuvant therapy.
Nevertheless, some present a different evolu-
tion, remaining a challenge their identifica-
tion. The use of acknowledged prognostic fac-
tors for patients without lymph nodes involve-
ment further presenting poor survival has of-
fered a weak contribution, and the search of
new ones has been stimulated. Among them,
c-erbB-2,24,2 Cathepsin D,15 MIB-1,13,17

PCNA11,14 and p538 have been suggested.
High c-erbB-2 expression has been re-

ported in breast cancer, ranging between 15
to 64%.30,31 In our data, 34.6% of tumors
revealed membrane positivity to c-erbB-2, and
only 7.5% showed diffuse positivity. Accord-
ingly to other authors, 19,32,33our study also did
not find association between c-erbB-2 and
axillary lymph nodes metastasis, which re-
mains a controversial result not observed by
some researchers.34,35
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Increased cathepsin D expression was as-
certained in this study by citoplasmatic
immuno-reactivity of tumor cells as reported
elsewhere.15,36 Similarly than reported by oth-
ers,37,38 an  association between cathepsin D
expression and lymph nodes involvement was
not observed in our data.

The rate of tumor cell proliferation is an
important and sensitive prognostic marker of
different cancer sites including breast cancer.
Different methods, such as microscopic mor-
phometry, flux citometry and immunohis-
tochemistry, among others,39 and antigens
such as PCNA, MIB-1 and Ki-6740 have been
developed to evaluate this cellular activity.

The IDC analyzed in this study revealed
59.5% of positivity to MIB-1 and 72.2%
for PCNA, being both markers strongly as-
sociated in this study (p<0.0001). A simi-
lar observation was reported by Haerslev
et al.11 In accordance to some reports14,41

and disaccord to others,11,42 statistically sig-
nificant association between MIB-1 or
PCNA with axillary metastasis was not ob-
served in our study.

Mutated p53 gene is quite a common phe-
nomena in several human tumors, particu-
larly breast cancer, which accumulate anoma-
lous p53 protein in tumor cell nucleus. The
p53 nuclear immunoreactivity has been con-
sidered an indirect indicator of p53 gene
mutation, and has been detected in breast
cancer ranging from 9% to 52%.8,

In our study, 17.6% IDC displayed p53
positivity, and, differently than reported in
the literature, a statistically non-significant
inverse association between p53 and lymph
nodes involvement was observed (OR 0.66,
95% C.I. 0.35-1.25, p=0.17). In a review
carried out by Barbareschi,8 the association
between p53 and lymph nodes involvement
was just observed in one among eight stud-
ies. Sirvente et al.,16 Wakasugi44 also did not
find such association, while Chen et al.,35

Hanzal et al.45 found it. As a whole, such di-
vergent results reinforce Barbareschi8 point-
of-view on the need for further research to
confirm whether p53 could be indeed con-
sidered as an independent predictor to breast
cancer evolution.

Following multivariate analysis, the pre-
dictive variables included in our model were
age at diagnosis, tumor size, nuclear pleo-

morphism, vascular invasion and the inter-
action term between tumor size and age.
Highest odds ratio (Table 3) were observed
for nuclear pleomorphism (moderate vs. low
grade, OR 8.61, 95% C.I. 1.04-70.99,
p<0.05, and high vs. low grade, OR 10.44,
95% C.I. 1.23-88.8, p<0.05).

Analyzing the inclusion of an interaction
term between tumor size and age, we observe
the latter modifies the effect on the associa-
tion between tumor size and axillary lymph
nodes metastasis. Therefore, that association
among women 60 yr. or older diagnosed with
breast cancer provides a moderate risk esti-
mate (OR 2.37, 95% C.I. 1.11-5.03), mean-
while no association is observed among
younger women (OR 0.77, 95% C.I. 0.39-
1.50). This model is in accordance with oth-
ers previously reported in the literature.2,6,10,17
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In this study, the best predictive variables
to axillary lymph nodes involvement in breast
cancer were patient´s age, tumor size, nuclear
pleomorphism and vascular invasion. Neither
hormonal receptors nor selected tumor mark-
ers (c-erbB-2, cathepsin D, MIB-1, PCNA
and p53) were good predictors for that out-
come in the studied sample.
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