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Abstract

Background Breast cancer is a clinically heterogeneous
disease. Approximately 10—15 % of breast cancer patients
develop distant metastases within 2 years of diagnosis with
a poor S-year survival rate of 21 %. Little data have been
gathered about how some breast cancer metastasizes earlier
than expected. The study aimed to identify predictors of
distant metastases among breast cancer patients in relation
to their clinical and tumour characteristics. The results of
the study may have important implications in our under-
standing of the disease process allowing more aggressive
treatment and monitoring of certain subgroups of patients.
Methodology Retrospective review of 215 patients (54 %
early stage and 46 % locally advanced stage) who fulfilled
the specified criteria was performed. Twelve variables were
considered. Univariate and multivariate logistic regression
analyses were performed to identify independent predictors
of developing distant metastasis within 24 months after
surgery and adjuvant therapy.

Results  Of the 215 patients, 27.9 and 17.7 % developed
bone and visceral metastasis, respectively. Bone metastasis
was significantly dependent on stage, tumour size, lymph
node involvement, lymphovascular invasion, estrogen
receptor, progesterone receptor and Her/2-neu pattern
(p < 0.05). Visceral metastasis was significantly dependent
on age, menopausal status, stage, tumour size, lymph node
involvement, estrogen receptor, progesterone receptor and
Her-2/neu pattern (p < 0.05). Among patients with bone
and visceral metastases, 67 and 43 % have triple negative
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pattern, respectively. Logistic regression provided an
accurate model for predicting bone but not visceral
metastasis.

Conclusion A significant fraction of breast cancer
patients experienced early metastasis. Our data suggest that
tumour stage, size and lymph node involvement are major
predictors of metastasis. Her-2/neu over-expression alone
is not a strong predictor of early metastasis but triple
negative breast cancers belong to an aggressive subgroup
with early metastatic capacity. Young, premenopausal
patients may benefit from aggressive surveillance and
treatment since they tend to present with early visceral
spread.
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Introduction

Breast cancer is the most common cancer in the Philip-
pines. About 3 out of 100 Filipino women will develop
breast cancer in their lifetime. Although breast cancer has
one of the highest 5-year survival rate compared to other
malignancies in the country, it is still about 40-50 % which
is much lower than the 80-98 % S5-year survival rate in
developed countries (Ngelangel and Wang 2002). The
relatively low survival rate of breast cancer in a low
resource country like the Philippines is due to lack of
awareness and lack of adequate diagnosis and treatment
leading to progression of the disease (Ngelangel and Wang
2002; El Saghir et al. 2011). Distant metastasis is the most
common form of recurrence and the main cause of death in
patients with breast cancer (Gluck 2007). Patients with
metastatic breast cancer have a median survival of
18-24 months (Gennari et al. 2005). Hence it is important
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to distinguish subset of patients with aggressive disease at
risk for early progression and metastasis.

The original model in cancer metastasis reflects the view
that metastatic capacity is a late acquired event in the
natural history of majority of cancers. The original
hypothesis by Halsted (Halstedian Paradigm) proposed that
breast cancer was a local disease and tumour dissemination
occurred via regional nodes. Aggressive loco-regional
control prevents local recurrence which is a determinant of
distant metastasis. This hypothesis was later displaced by
Fisher (Fisherian Paradigm) which proposed that women
with early stage disease may already have distant micro-
metastasis at the time of diagnosis increasing their later risk
of developing overt distant metastasis irrespective of the
extent of loco-regional treatment. This view switched the
emphasis from aggressive local control to the importance
of effective systemic therapy (Gluck 2007; Rabinovitch
and Kavanagh 2009).

Currently, the prevailing model of tumour pathogenesis
combined earlier theories as proposed by Harris and
Hellman (Spectrum Theory). Tumour cells spread via
lymphatic vessels in early stage breast cancer and via
hematogenous route in late stage disease (Rabinovitch and
Kavanagh 2009). Breast cancer is a clinically heteroge-
neous disease with metastatic capacity as an inherent fea-
ture of breast tumours. Half of all breast cancer recurrences
occur >5 years after initial therapy. However, approxi-
mately 10-15 % of patients with breast cancer develop
early distant metastasis. Early metastasis is defined as
relatively short period of time (less than 2 years) that
elapsed between the diagnosis of the primary tumour and
the development of distant spread. Also, this heterogeneity
makes it difficult not only to define cure for the disease, but
also assess the risk factors predictive of metastasis (Car-
doso et al. 2011; De Vita et al. 2008; Giordano 2003;
Popoola et al. 2012; Jensen et al. 2011).

Objective and significance of the study

The objective of the study was to identify predictors of
early distant metastasis in women with breast cancer in
relation to their clinical and tumour characteristics. There
are established prognostic markers of survival in breast
cancer but there is paucity of published data correlating
risk factors predicting the likelihood of early metastasis.
The primary tumour size, lymph node involvement, tumour
histology, estrogen and progesterone receptor status (ER
and PR) and Her-2/neu gene amplification are well-known
prognostic markers but there seems to be a more varied
correlation between these factors and the probability of
metastasis. For example, approximately one-third of breast
cancer patients without lymph node involvement develop
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distant metastasis. Likewise, one-third of breast cancer
patients with lymph node involvement remain free of dis-
tant metastasis (Cardoso et al. 2011; De Vita et al. 2008).

The postulated hypothesis was that a combination of
inherent tumour features determines metastatic capacity of
breast cancers and not just a direct function of its size and
local invasion. This investigation may have important
implications in our understanding of the disease process.
The outcome of the study could identify patients at risk for
metastasis from the onset of breast cancer. More aggressive
treatment and follow-up may be justified in certain sub-
groups of patients.

Methodology

This was a retrospective single-centre analytical study
conducted at the University of Santo Tomas Hospital. The
institutional review board of the hospital approved the
study design. Eligible subjects were selected from female
patients with breast cancer seen from January 2009 to
December 2010 at the cancer institute and clinics. The
records of patients were reviewed from the time of diag-
nosis of their breast cancer and surgery. A 2-year period
was specified as the observation period for either metas-
tasis-free interval or occurrence of distant metastasis.
Occurrence of distant metastasis was defined as period
between first diagnosis of breast cancer and first recurrence
of bone or visceral metastasis. Metastasis-free interval was
defined as freedom from metastasis within the 2-year
observation period. The sample size (215 subjects) excee-
ded the minimum requirement (127 subjects) for the
regression study given the desired probability level (0.05),
number of predictors (12), effect size (0.15) and statistical
power (0.8).

The subjects included were adult (=19 years old)
females diagnosed with breast adenocarcinoma established
by histopathology result. They have undergone surgery
(modified radical mastectomy or breast conservation ther-
apy) followed by standard adjuvant chemotherapy and
radiotherapy if recommended by their particular stage. The
hospital cancer institute followed the recommendations of
the National Comprehensive Cancer Network (NCCN)
guidelines. Distant metastases were ruled out before sur-
gery by physical examination, abdominal ultrasound, chest
radiograph and bone scintigraphy. Of the 349 records of
breast cancer patients reviewed, 215 satisfied the inclusion
and exclusion criteria. The exclusion criteria and the rea-
sons for exclusion of 134 subjects were as follows: inad-
equate follow-up of less than 24 months (33 %), unable to
receive standard treatment specifically surgery, chemo-
therapy and radiotherapy if warranted for their particular
stage (28 %), insufficient data (16 %), presence of distant
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metastasis at the time of diagnosis (10 %), local or soft
tissue recurrence (6 %), carcinoma in situ, inflammatory
breast cancer or non-adenocarcinoma (4 %), and presence
of a second primary malignancy (1 %).

Data gathered were age, menopausal status, histologic
subtype, pathologic stage, primary tumour, lymph node
involvement, lymphovascular invasion, histologic grade,
estrogen and progesterone receptor, Her-2/neu over-
expression and presence of triple negative status. The data
were obtained from medical records of patients. The
staging were divided into early (stage I and II) and locally
advanced (stage III) disease. Based on the tumour node
metastasis (TNM) staging classification of the American
Joint Committee on Cancer (AJCC) and the International
Union for Cancer Control (IUCC), the primary tumour was
classified as T1 if <20 mm, T2 if 21-50 mm, T3
if >50 mm or T4 if with chest wall or skin extension
(American Joint Committee on Cancer 2010). Likewise,
the regional lymph node involvement was categorized as
NO if none, N2 if with 1-3 lymph nodes, N3 if with 4-9
lymph nodes or N4 if with 10 or more lymph nodes. The
lymphovascular invasion and histological grade were
reviewed from the histopathological result after surgery.
Estrogen and progesterone receptor status was defined by
immunohistochemistry, and staining of 10 % or more of
tumour cells was adopted as positive. For Her-2/neu,
immunohistochemistry reaction of 34 was considered
positive while immunohistochemistry reaction of 0 or 1+
was considered negative. Fluorescence-in situ hybridiza-
tion (FISH) was needed to verify over-expression if
immunohistochemistry reaction was 2+. Data which were
not available or uncertain were recorded as unknown.
Although surgery and adjuvant therapy were absolute
inclusion criteria, the study did not take into consideration
the type of treatment received by the patient.

Data were analysed using Statistical Package for Social
Sciences (SPSS) version 17.0. Univariate analyses were
performed to identify independent predictors. A cut-off
p value of <0.05 was considered significant. A multivariate
logistic regression model was derived for each set of pre-
dictors found to be significant in the univariate analyses.

Results

The characteristics of 215 cases of breast cancer seen at our
institution are summarized in Table 1. The median age of
the subjects was 49 years, with a range from 31 to
67 years. The predominant tumour type was invasive
ductal carcinoma (79.5 %) followed by invasive lobular
carcinoma (13 %). Of the 215 subjects, 60 (27.9 %)
developed bone metastasis and 38 (17.7 %) developed
visceral metastasis within 2 years after detection of

primary tumour and surgery. Visceral metastases were
distributed as follows: fifteen to the liver (39.5 %), twelve
to the lung parenchyma (31.8), seven to the brain (18.4 %)
and two to the pleura (5.3 %). The median time to occur-
rence of metastasis within the specified observation period
was 14 months, with the earliest seen after 4 months.

Table 2 shows the distribution of the 12 variables with
the proportion of subjects in each category with bone
metastasis. The odds ratios for the presence of bone
metastasis and p value derived from the univariate analysis
were also shown.

Bone metastasis was found to be significantly dependent
(p < 0.05) on 7 variables: stage, primary tumour size,
lymph node involvement, lymphovascular invasion, estro-
gen and progesterone receptor status and pattern. Among
breast cancer patients with bone metastasis, 67 % have
triple negative status (negative estrogen receptor and pro-
gesterone receptors and Her-2/neu non-over-expression or
non-amplification).

Table 3 shows the distribution of the 12 variables with
the proportion of subjects in each category with visceral
metastasis. The odds ratios for the presence of visceral
metastasis and p value derived from the univariate analysis
were also shown.

Visceral metastasis was found to be significantly
dependent (p < 0.05) on 8 variables: age, menopausal
status, stage, primary tumour size, lymph node involve-
ment, estrogen and progesterone receptor status and pat-
tern. Among breast cancer patients with visceral
metastasis, 43 % have triple negative status (negative
estrogen and progesterone receptors and Her-2/neu non-
over-expression or non-amplification).

The multivariate regression model for early bone
metastasis was found to be significant (p = 0.046). The
logistic regression provided an accurate model for predict-
ing early bone metastasis. The sensitivity and specificity of
the prediction model were 74 and 97 %, respectively.

On the other hand, the multivariate regression model for
early visceral metastasis was not significant (p = 0.671).
Although individual predictors were identified in the uni-
variate logistic regression analysis, their combined effect
did not provide an accurate model for predicting early
visceral metastasis. The high specificity (96 %) of the
model was offset by its low sensitivity (26 %).

Discussion

We were able to identify factors that independently predict
the development of early distant metastasis. Bone metas-
tasis and visceral metastasis were analysed separately
because patients who had bone metastasis as their first and
only site of metastasis are known to have a longer survival
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Table 1 Patient characteristics

Table 1 continued

Predictor No. of patients % Predictor No. of patients %
(N = 215) (N = 215)
Age (years) Pattern
<40 36 16.7 ER and/or PR positive 72 335
>40 179 83.3 Her-2/neu positive 25 11.6
Menopausal status Triple negative 30 13.9
Premenopausal 80 37.2 Triple positive 32 14.9
Postmenopausal 135 62.8 No discernable pattern 8 3.7
Histology Unknown 48 223
Ductal 171 79.5
Il(/?iiiiiarciuctal and lobular 2: 1;7 th?n those who .present first with visceral metastasis with or
without bone involvement (Solomayer et al. 2000). In
Medullary 2 1 .

) general, skeletal metastasis has a more favourable prog-
Mucinous > 2.3 nosis than visceral metastasis (Kuru et al. 2008). Breast
Papillary ! 0:3 cancer patients remain at risk for recurrence for many years

Stage even after receiving standard treatment. Nevertheless, the
Early stage 15 33 greatest risk of recurrence is in the first 2-3 years after
Locally advanced 100 465 detection of primary tumour and subsequent surgery (De

Tumour size Vita et al. 2008). Those with early relapse are considered to
Tl 42 19.5 have high-risk features that put them to such disadvantage.
T2 99 46.1 The stage of malignancy, primary tumour size and
T3 55 256 lymph node involvement were established prognostic fac-
T4 19 8.8  tors affecting over-all survival of patients with breast

Lymph nodes cancers (Gluck 2007; De Vita et al. 2008; Kuru et al.
NO 74 344 2008). The results of our study showed that stage III dis-
N1 71 33 ease was predictive for metastasis compared to earlier
N2 46 214 stages. With regard to primary tumour size, early bone and
N3 24 112 visceral metastases were observed once tumour size

Lymphovascular invasion exceeded 20 mm. Likewise, even 1-3 regional lymph node
Yes 73 34 involvement predicted early bone and visceral metastases.
No 44 20.5 However, there was no correlation between the number of
Unknown 100 46.5  positive lymph nodes and the likelihood of whether there

Histologic grade would be bone or visceral metastasis. Hormone receptor
1 12 5.6  status and Her-2/neu over-expression pattern were inde-
2 62 292 pendent variables associated with early metastasis.

3 56 26.2 Locally advanced breast cancers at diagnosis were pre-
Unknown 85 395 disposed to early bone and visceral metastasis (44 and

ER status 29 %, respectively) as compared to early stage breast
Positive 128 595  cancers (14 and 8 %, respectively). Tumour size is an
Negative 62 789  established predictor of lymph node metastasis in prior
Unknown 25 116 studies (Gajdos 1999). Our investigation supports the

PR status relationship between primary tumour size and the proba-
Positive 122 567  Dbility of early distant metastasis. The larger the tumour size
Negative 67 312  the greater was the probability of distant recurrence as
Unknown 2% 121 observed in the frequency of bone and visceral metastasis

Her-2/neu gene amplification status in T2 and T3 tumou.rs (>20 mm) compared to T1 tu@ours.
Positive 64 208 Greater than.3' axillary lymph pode mvolved' predlct§ the
Negative 104 4gq  Ereater .probablhty of metastasis but there is no direct
Unknown 47 218 correlation between the number of lymph nodes and pro-
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Table 2 Univariate analysis for factors predictive of developing bone metastasis

Variable No. of patients with bone metastasis Total %o OR 95 % CI p value
Age (years)
<40 13 36 36 Baseline Baseline 0.229
>40 47 179 26 1.59 0.74-3.38
Menopausal status
Premenopausal 25 80 31 Baseline Baseline 0.4
Postmenopausal 35 135 26 1.3 0.71-2.39
Histology
Ductal 51 171 30 Baseline Baseline 0.239
Lobular 9 28 32 0.9 0.38-2.12
Mixed ductal and lobular 0 8 0 - -
Medullary 0 2 0 - -
Mucinous 0 5 0 - -
Papillary 0 1 0 - -
Stage
Early stage 16 100 14 Baseline Baseline <0.0001
Locally advanced 44 1 44 0.21 0.12-0.40
Tumour size
Tl 4 41 10 Baseline Baseline <0.0001
T2 22 99 22 0.38 0.12-0.18
T3 21 55 38 0.18 0.05-0.56
T4 13 19 68 0.05 0.01-0.21
Lymph nodes
NO 10 74 14 Baseline Baseline 0.007
N1 22 71 31 0.35 0.15-0.80
N3 18 46 40 0.24 0.10-0.58
N4 9 24 38 0.26 0.09-0.76
Lymphovascular invasion
Yes 25 73 34 Baseline Baseline 0.014
No 6 44 14 33 1.23-8.85
Histologic grade
1 1 12 8 Baseline Baseline 0.311
2 14 62 23 1.09 0.04-2.63
3 16 56 29 1.08 0.03-1.91
ER status
Positive 16 128 13 Baseline Baseline <0.0001
Negative 32 62 52 0.37 0.06-0.28
PR status
Positive 16 122 13 Baseline Baseline <0.0001
Negative 32 67 48 0.36 0.08-0.34 0.242
Her-2/neu gene amplification status
Positive 20 64 31 Baseline Baseline
Negative 24 104 23 0.36 0.75-3.04
Pattern
ER and/or PR positive 2 75 3 Baseline Baseline <0.0001
Her-2/neu positive 9 25 36 0.83 0.01-0.26
Triple negative 20 30 67 0.82 0.01-0.07
Triple positive 10 32 31 0.81 0.81-0.31
No pattern 2 8 25 1.09 0.01-0.72
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Table 3 Univariate analysis for factors predictive of developing visceral metastasis

Variables No. of patients with visceral metastasis Total % OR 95 % CI p value
Age (years)
<40 12 36 33 Baseline Baseline 0.007
>40 26 179 15 2.94 1.31-6.60
Menopausal status
Premenopausal 20 80 25 Baseline Baseline 0.03
Postmenopausal 18 135 13 2.17 1.07-4.40
Histology
Ductal 35 171 20 Baseline Baseline 0.382
Lobular 3 28 11 2.14 0.61-7.51
Mixed ductal and lobular 0 8 0 - -
Medullary 0 2 0 - -
Mucinous 0 5 0 - -
Papillary 0 1 0 - -
Stage
Early stage 9 100 8 Baseline Baseline <0.0001
Locally advanced 29 1 29 0.21 0.09-0.46
Tumour size
T1 2 41 5 Baseline Baseline <0.0001
T2 13 99 13 0.34 0.01-1.58
T3 13 55 24 0.16 0.04-0.78
T4 10 19 53 0.05 0.01-0.25
Lymph nodes
NO 7 74 10 Baseline Baseline 0.026
N1 11 71 16 0.57 0.21-1.56
N3 14 46 31 0.23 0.09-0.64
N4 5 24 21 0.4 0.11-1.42
Lymphovascular invasion
Yes 13 73 18 Baseline Baseline 0.094
No 3 44 7 2.96 0.79-11.05
Histologic grade
1 0 12 0 0.37
2 9 62 15 Baseline Baseline
3 56 14 1.02 0.36-2.85
ER status
Positive 12 128 9 Baseline Baseline <0.0001
Negative 18 62 29 0.25 0.11-0.57
PR status
Positive 11 122 9 Baseline Baseline <0.0001
Negative 19 67 28 0.25 0.11-0.57
Her-2/neu gene amplification status
Positive 13 64 20 Baseline Baseline 0.412
Negative 16 104 15 0.41 0.62-3.15
Pattern
ER and/or PR positive 75 4 Baseline Baseline <0.0001
Her-2/neu positive 25 20 0.17 0.04-0.79
Triple negative 13 30 43 0.06 0.01-0.22
Triple positive 7 32 22 0.15 0.04-0.65
No pattern 0 8 0 - -
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out that patients with >4 axillary lymph nodes were more
likely to develop disease outside the skeleton, and tumours
with 1-3 or no axillary lymph node are more likely to
remain confined to the skeleton (Kuru et al. 2008; Coleman
et al. 1998). However, the current findings agree with those
of Solomayer et al. (2000) who suggested that number of
lymph nodes involved does not directly correlate with bone
or visceral metastasis. The plausible reason is that bone and
visceral metastases were analysed separately in this study
instead of bone and bone plus visceral metastasis. If
simultaneous bone and visceral metastases were analysed
concurrently and were categorized under visceral metas-
tasis, 4 or more positive regional lymph nodes would
favour early visceral metastasis rather than bone metasta-
sis. Nevertheless, lymph node status is an independent
predictor of metastasis.

Earlier studies associated bone metastasis with lobular
carcinoma but this was not observed in our study (Coleman
et al. 1998). The histology of the tumour did not predict the
early bone or visceral metastasis. Histologic grade of
tumour was not a significant predictor of early metastasis in
our investigation. Existing studies support the theory that
tumour grade only becomes significant predictor in young
patients wherein the grade of the tumour determines the
probability of aggressive disease. Lymphovascular inva-
sion was a significant predictor of early metastasis in the
bones but not in visceral organs. The drainage of blood to
the skeleton via vertebral venous plexus, which drains
blood from the chest wall, explains the tendency of breast
to produce metastasis in the axial skeleton and limb girdles
(Coleman et al. 1998). This result supports our hypothesis
that metastatic capacity to visceral organs especially of the
more aggressive breast cancers may be an inherent feature
of the tumour and not just a function of size and local
invasion.

More estrogen receptor (ER) and progesterone receptor
(PR)-positive tumours present with bone metastasis rather
than visceral metastasis. This finding is in accordance with
previous studies which demonstrated that there was sig-
nificant association between ER-positive tumours and bone
metastasis (Coleman et al. 1998). Patients with ER- and
PR-positive tumours have independently favourable prog-
nosis and this feature may also explain the more indolent
course of patients with bone metastasis compared to
visceral metastasis (Jensen et al. 2011; Gajdos 1999).
Contrary to previous studies by Clark et al. that ER-positive
tumours were likely to recur in the bone and ER-negative
tumours were likely to recur in the viscera (Clark et al.
1987), our findings maintain that both bone and visceral
metastases are associated with ER-negative tumours. In
contrast with the study cited, bone and visceral metastasis
are analysed independently in this study.

Younger age and premenopausal status appeared to be
predictors of early visceral metastasis. This is comple-
mentary to earlier reports that elderly postmenopausal
patients were more likely to have confined to the skeleton
than those who are premenopausal. Breast tumours in
women under 40 are more likely to be associated with
high-risk tumour features and poorer prognosis including
incidence of metastasis (Gajdos 1999). Of the 20 pre-
menopausal subjects with visceral metastasis in this study,
6 over-expressed Her-2/neu gene, 5 were estrogen and
progesterone receptor-negative and 4 were triple negative
breast cancers.

The results showed that triple negative breast cancer
(TNBC) is an aggressive breast cancer subtype with pro-
pensity for early metastasis both in the bone and in the
viscera (Ossovskaya et al. 2011). The metastatic potential
of this subgroup of patients is usually manifest within
5 years of primary tumour diagnosis (Yau et al. 2010).
However, it was also postulated in evidence available that
early triple negative breast cancers are sensitive to standard
chemotherapy and distant metastasis after 5-10 years
becomes less common than in other breast cancers
(Ossovskaya et al. 2011; Yau et al. 2010; Cianfrocca and
Goldstein 2004).

Based on the current NCCN guidelines, routine systemic
staging is not recommended especially for early breast
cancers in the absence of symptoms, that is, bone scan in
the presence of localized bone pain or elevated alkaline
phosphatase, chest CT scan in the presence of pulmonary
symptoms and abdominal/pelvic CT scan or MRI in the
presence of abdominal symptoms, abnormal physical
examination or abnormal liver function tests (Carlson et al.
2012). The results of the study justify a more comprehen-
sive work-up for breast cancer patients who are put to
disadvantage because of poor predictors of early distant
metastasis.

In earlier studies, Diel et al. (1998) demonstrated that
bisphosphonates can reduce the incidence and number of
new skeletal metastasis. Our result revives the potential
role of bisphosphonates as prophylaxis to prevent skeletal
metastasis. Likewise, patients with high risk of developing
early bone or visceral metastasis should receive anthracy-
cline and taxane-based treatments at the onset since these
are considered the most active agents in treatment of
metastatic breast cancer (De Vita et al. 2008).

To the best of our knowledge, the present study is the
first to address predictors of early distant metastasis among
stage I to III breast cancers after surgery and adjuvant
treatment. Our study has some limitations. Although loco-
regional and adjuvant therapy were absolute inclusion
criteria, the study did not take into consideration the par-
ticular treatment received by each subject. As in other

@ Springer



652

J Cancer Res Clin Oncol (2013) 139:645-652

retrospective study, selection bias and data sufficiency
should be taken into consideration.

In future studies, validation of the regression models
may be pursued in bigger prospective cohorts of patients.
Treatment received by the subjects may be included in the
analysis. If sample size would permit, subanalyses of pre-
dictors per stage can be done to determine variables unique
to a particular stage. New methods such as measurement of
proliferation markers like S-phase fraction and genetic
profiling by micro-array analyses show great promise in
improving our predictive accuracy since certain tumour
biological subtypes and tumour proteins were associated
with distant spread of breast cancer cells (Sihto et al. 2011).

Conclusion

A significant fraction of breast cancer patients experienced
early metastasis to the bones and visceral organs. Our data
emphasized that tumour stage, size and lymph node
involvement are major predictors of distant metastasis.
Lymphovascular invasion was a distinct predictor of bone
metastasis while young age and premenopausal status were
predictors exclusive to visceral metastasis. Estrogen and
progesterone-receptor positive tumours have independently
favourable prognosis. Her-2/neu over-expression alone is
not a strong predictor of early metastasis but triple negative
breast cancers belong to an aggressive subgroup with early
metastatic capacity. Certain subgroups such as the young
premenopausal patients as well as those with triple negative
status may benefit from more aggressive work-up, treatment
and surveillance thereafter. Likewise, early recognition of
metastasis will allow rapid institution of effective palliative
treatment. In this situation, for which the present study was
relevant, a prediction model can be useful.
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