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Abstract

Introduction. Breast cancer (BC) makes up nearly 26% of malignant tumours worldwide and is the leading cause of cancerrelated deaths in European women. With approximately 18,000 new cases of BC diagnosed in Polish women annually, breast
cancer liver metastasis (BCLM) is respectively an increasing issue. Recent data found in literature indicates improved survival
following liver resection with systemic therapy.
Objective. The aim of study was to evaluate surgical treatment in patients with isolated BCLM.
Materials and method. During 2009–2013, a retrospective study was undertaken and 30 cases analysed. From nearly 2,000
liver resections performed, 11 female patients at the mean age of 59.18 years with BCLM were qualified for surgery.
Results. The median time between primary and secondary treatment was 3.5 years (1–7). One patient (9.1%) presented an
extrahepatic lesion – bone metastasis. The left lobe, right lobe and both lobes of the liver were affected, respectively, in
3 (27.3%), 4 (36.4%) and 4 (36.4%) patients. 5 patients (45.5%) presented single hepatic lesion, in contrast to the maximum
number of lesions which equalled 6 in the right lobe. Average hospitalisation period was 13.27 days and discharge on the
11.3 postoperative day. One-year survival was 72.7% (8 patients); therefore, three-year survival was 36.4% (4 patients).
Conclusions. Oncological centres should assess BCLM patients more openly and qualify them for hepatic resection along
with adjuvant systemic treatment in order to improve overall survival. This, however, needs to be studied in a multicentre
randomized trial.
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INTRODUCTION
Despite widespread screening programmes, breast cancer
demographically remains an important oncological issue
in the European Union. According to National Registry of
Cancer, in Poland, breast cancer accounts for up to 21.9%
of all malignant neoplasms, and is the second leading cause
of tumour-related deaths in Polish women [1]. Although the
mortality of breast cancer is gradually decreasing [2], it still
accounts for up to 13.9% of deaths in oncological patients.
The number of Polish women diagnosed with breast cancer
is steadily increasing, reaching almost 18,000 new cases per
year (Fig. 1). Breast cancer most frequently affects women
in their post-menopause period of life. In 80% of cases,
breast cancer occurs in females over 50 years of age and in
approximately 50% of cases in the 6th and 7th decades of life
[1]. The strongest risk factor for breast malignancies is the
increasing age of the population, while the second is gender
– the incidence in women is dominantly higher, as in men
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Figure 1. Breast cancer diagnosed in Polish women during the last 30 years

as it accounts for only up to 1% of all malignant tumours [1].
Other factors reported to influence the incidence of breast
cancer and its morbidity are: gene mutations of BRCA1,
BRCA2, familial occurrence of breast cancer, hormonal
disorders and environmental reasons explained by increasing
obesity due to excessive consumption of saturated fatty acids
[1, 2].
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The treatment and prognosis of breast cancer are
determined by many factors, but in the majority of cases the
staging of the disease is an objective indicator for treatment
options [3]. In approximately 20% of patients during their
life, distant metastasis will be presented [4, 5, 6]. According
to the autopsy studies carried out by Lee [7], the liver is the
third most common site of breast cancer metastasis, present
in 50–71% of all metastatic patients, following metastasis to
the lungs (55–77%) and bones (49–74%).
The presence of metastasis predicts poor overall outcome
in breast cancer-bearing patients [8]. The breast is the most
common primary tumour location in patients with noncolorectal, non-neuroendocrine liver metastasis [9]. On the
other hand, breast cancer in the stadium of a disseminated
disease involves the liver in 50% of cases [6] – but only
5–25% of patients with stage IV cancer present isolated breast
cancer liver metastasis (BCLM), which potentially could be
radically treated by hepatic resection [10]. In other cases,
the systematic and targeted therapy is the only resort for
palliative treatment, which is not as effective as surgery
[11, 12]. While the response to systemic therapy in primary
tumours is up to 90%, in metastatic lesions it is only 50% [13].
This situation is probably caused by higher chemotherapeutic
drug-resistance acquired during the course of treatment
[14, 15]. In the light of these facts, surgery may be the most
beneficial treatment in patients with isolated BCLM [16].
OBJECTIVE
The study aimed to evaluate the efficacy of operational
treatment, such as hepatic resection with radiofrequency
ablation (RFA) or RFA alone and long-term outcome, in
patients with isolated breast cancer liver metastasis, especially
in the context of potential factors associated with overall
survival (OS).
MATERIALS AND METHOD
Study design and patients’ characteristics. A retrospective
single centre study was carried out in the General, Transplant
and Liver Surgery Department at the Medical University of
Warsaw. Data regarding baseline characteristic of patients
hospitalized in the department between 2009–2013 was
retrospectively collected from medical records. The inclusion
criteria were: patients with recognized and postoperatively
confirmed metachronous breast cancer liver metastasis,
who had previously undergone total mastectomy (Halsted
or Patey’s mastectomy), or breast conserving treatment
(BCT). The exclusion criteria were: insufficient or incomplete
medical documentation, disseminated oncological disease,
disqualification from hepatic surgery due to other reasons,
histopathological findings of non-BCLM, and none
compliance regarding patient follow-up.
The following parameters were analysed in the search
for potential factors for overall survival rate (OSR) and
disease-free survival rate (DSR): gender, age, type of
previous mastectomy, additional therapy, period between
mastectomy and liver resection, presence of metastasis in
other organs, number of lesions in the liver and number of
affected segments, vascular lesions, type of liver resection,
postoperative complications, average hospitalization period

and time of discharge after surgery, postoperative mortality
and morbidity, postoperative additional therapy and longterm outcome.
Hepatic resection. Each patient qualified for hepatic
resection underwent all necessary examinations: blood tests,
serum levels of creatinine, bilirubin and aminotransferases,
chest X-ray, and consulted by gynaecologists, to exclude nonBCLM distant metastasis or other new neoplasms.
The radiological imaging was performed to assess the
tumour’s expansion in the liver. As standard preoperative
work-up, an abdominal ultrasound examination and 3-phase
computed tomography were performed. The results were
consulted with by radiologists, surgeons, anaesthetists and
oncologists. Patients were then qualified for the types of liver
resection: major liver resection (three or more segments),
segmentectomy, metastasectomy, hepatic resection with
intraoperative RFA.
Postoperative outcome and follow-up evaluation. The
postoperative mortality was defined as death within 60 days
from surgery; thus, the postoperative morbidity was defined
as the simultaneous adverse effects of surgery. The overall
survival rate was considered as time from the surgery to the
death of the patient, or date of last available follow up; the
disease-free survival rate was defined as time from the date
of surgery to the date of recurrence.
Follow-up was carried out by surgical staff in the outpatient
clinic and a study-driven questionnaire completed during
the interview.
RESULTS
From among 30 patients suspected of BCLM hospitalized
during the analysed period, 11 fulfilled the inclusion criteria.
They were all females.
The mean age of the study population at the time of breast
cancer diagnosis was 54 years (±12.37). 9 patients (81.8%)
underwent total mastectomy and 2 patients (18.2%) breast
conserving treatment as the primary treatment of breast
cancer. From these patients, one had bilateral breast cancer
treated also by radical breast resection (Tab. 1).
The mean age at the moment of BCLM diagnosis was
59 years (±11.34) and the median time between primary
treatment and occurrence of liver metastasis – 3.5 years
(1–7). One patient (9.1%) presented an extrahepatic lesion –
bone metastasis. The left lobe, right lobe and both lobes of
liver were affected, respectively, in 3 (27.3%), 4 (36.4%) and 4
(36.4%) patients. 5 patients (45.5%) presented single hepatic
lesion, in contrast to the maximum number of lesions which
equalled 6 in the right lobe.
Hepatic resection. All performed laparotomies were primary
hepatic resections. Among 11 patients qualified for liver
resection, 10 resections were performed and one patient
underwent RFA. In most cases (6 patients – 54.5%), the
surgery was limited to segmentectomy or metastasectomy.
4 (36.4%) of 10 resections were performed with associating
RFA. Histopathology examination showed BCLM with
negative oncological margins in all resected specimens. The
characteristic of liver resection is presented in Table 2.
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Table 1. Patient and tumour characteristics (n=11)
Primary breast tumour

n

%

54 ±12.37

(52.5)

Breast conserving treatment

2

18.2

Total (Patey’s) mastectomy

9

81.8

Adjuvant chemotherapy

6

66.7

Adjuvant radiotherapy

4

44.4

Adjuvant hormone therapy

4

44.4

2

18.2

Mean age (M)
Surgical treatment

Systemic treatment

Database unavailable
Breast cancer liver metastasis

n

%

59 ±11.34

(56)

3.9

(3.5)

Unilateral

7

63.6

Bilateral

4

36.4

one

4

36.4

two

2

18.2

three or more

5

45.5

41.3

44

Enlarged regional lymph nodes

1

9.1

Infiltration of hepatic venous

1

9.1

Infiltration of biliary tracts

0

0

Mean age (M)
Mean time-interval following primary tumour-years (M)

localized in the right lobe, but the female patient did not
required postoperative chemotherapy; however, tamoxifen
was administered after mastectomy. 4 (36.4%) had OS=1
year, DFS – a few months. One patient (9.1%) died from
disseminated disease 6 months after surgery; the patient
intraoperatively qualified only for thermal ablation, not liver
resection. 5 patients (45.5%) died before attaining 5-year OS,
but precise data was unavailable to the authors. One patient
(9.1%) died 6 months after, but due to reasons unconnected
with breast cancer – a severe brain injury. After surgery, 5
patients (45.5%) underwent postoperative chemotherapy,
and 4 patients hormonal therapy – tamoxifen. None of the
patients – pre- or post-operatively required targeted therapy
for her-2-NEU receptors.
After surgery, none of patients underwent re-resection for
recurrent BCLM metastasis.

Distribution

Number of lesions

Mean maximum tumor size [mm] (M)
(measured in the biggest diameter)

(M) – Median

Table 2. Characteristics of liver resection (n=11)
n

%

Limited resection (<3 segments)

8

72.7

Major resection (≥3 segments)

2

18.2

Left- or Right haemihepatectomy

2

18.2

Bisegmentectomy

2

18.2

Non-anatomical/wedge resection

6

54.5

With liver resection

4

36.4

alone

1

9.1

Extend of resection

Type of resection

Thermal ablation

Post-operative and long-term outcome. Following surgery,
early complications such as haemorrhage, pneumothorax,
respiratory and circulation insufficiency, were not observed
in the studied group. No re-laparotomies were performed.
Late complications – wound infection, biliary leakage or
failure of the remaining liver tissue after resection, were not
present. The average time of hospitalization was 13.27 days.
All patients were discharged in general good condition.
A 5-year overall survival (OS) and disease-free survival
was attained by one patient, which equals 9.1% of all the
study group. This patient had a single, 10-mm lesion

DISCUSSION
Liver resection has proved its efficacy as treatment for
isolated liver metastasis of colon cancer (CRLM) and
neuroendocrine tumours [17, 18]. There are many cohort
studies giving scientific evidences that in these conditions,
metastasectomy significantly prolongs patients’ lives [17, 18].
Contrarily, in researches concerning non-colorectal, nonneuroendocrine, non-sarcoma (NCNNNS) liver metastasis,
where the BCLM of often included, the role of hepatic
resection is not well-established [19–21]. The NCNNNS
group is non-homogenous, where tumours have a different
primary prognosis, methods of treatment, and response for
chemotherapy; thus, comparing BCLM with liver metastasis
from other neoplasms could be difficult and lead to incorrect
conclusions [22]. This fact should be taken into consideration
while analysing results in the literature.
Although there are inceasingly more studies concerning
the surgical treatment of BCLM [6, 8, 9, 16, 20, 21, 22, 23], no
surgical association has mapped-out guidelines which may
optimize the role of BCLM metastasectomy; therefore, the
resection of metastatic breast cancer remains controversial
[22]. The process of qualification to hepatic resection and
course of operation are based on surgeons’ experience and
intuition. Metastatic breast cancer is a systemic disease and
requires multidisciplinary, individual approach [22], which
was the inspiration for the presented study.
There are several reasons to consider liver resection for
BCLM. The large, multi-centre study by Adam et al. [9]
showed that metastasectomy in patients with BCLM has
comparable results with hepatic resection performed for
colorectal or neuroendocrine liver metastasis [24, 25]. There
are also promising results reported in a study comparing
survival in patients with BCLM treated by metastasectomy,
or by conventional systemic therapy alone [21]. The median
overall survival was respectively 50 vs. 45 months; however,
the difference was not statistically significant. This might
have been caused by patient selection to specific study groups.
Despite the above results, the specific group of patients
could benefit from liver resection for BCLM – in patients
with little hepatic lesions and who underwent R0 resection
the risk of recurrence was the lowest [20]. In patients with
triple negative receptors (non-E, non-P, non-HER2-neu
receptors), the hepatic resection was likely more beneficial
due to drug-resistance of this type of tumour, and insufficient
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systemic therapy [21]. The performance of liver resection is
recommended in patients with metachronous BCLM who
have had a long disease-free period, in which the metastatic
burden is low and liver tumours can be resected with a
negative surgical margin [16, 23].
Surgical treatment of BCLM in patients’ extra-hepatic
disease should be performed based on an important
difference in survival rates: in isolated bone metastasis the
median overall survival is 24–48 months [26], the BCLM
presents a median OS of 16.5–26 months [27]. This means
that liver resection may prolong a patient’s life, even if bone
lesions are presented, and especially if patients are receiving
additional therapy dedicated to treat bone metastasis. Some
authors describe the efficacy of high-dose of tamoxifen
administered in breast cancer bone metastasis with positive
E-receptors or oral bisphosphonates in improving survival
[28, 29, 30]. Women following BCT with current BCLM
present higher expectations concerning further treatment
which allows for better control and screening following the
primary operation [31] which, with regard to detailed longterm follow-up, would be a significant factor in selecting
patients with early liver metastasis and expanding the pool
of resectable patients. On the other hand, there are studies
relating to performing radionuclide therapy with Sm-153;
the evidence for increasing survival is limited and the painrelief effect is promising [32]. The above researches establish
the role of BCLM-patient selection for surgery, while the
presence of bone metastasis is not an absolute exclusion
criterion from hepatic resection. Surgery may provide
increased survival with an acceptable quality of life in this
group of patients.
The mean time of observing recurrence in patients
undergoing resection for BCLM was 2.5 years. The type of
previously performed mastectomy did not impact on survival
after hepatic resection, except axillary lymp-node status at
the time of breast surgery, which is in accordance with results
presented in the literature [23, 33]. No repeated hepatectomies
were performed in cases of recurrence, a situation associated
with advanced extra-hepatic disease and/or impossibility to
gain oncologically radical surgery. The above facts should
prompt consideration of screening after metastasectomy;
there are even studies proving that MRI scans, PET-CT scans
and computed tomography are widely useful in detecting
breast cancer metastasis [34]; however, none of them touch
on BCLM recurrence. This aspect undoubtedly requires
more multi-institutional research to optimize the process
of qualification to liver resection.
There are several limitations to the presented study: 1)
the retrospective character and single-centre research with
small sample-size; 2) the selection bias may also have had
an influence on the results; 3) the role of ethical dilemma –
surgical procedures in patients with disseminated disease
(while metastasis in other organs can not be exclude) may
worsen the patient’s outcome and shorten the overall survival
rate.
To improve patients’ outcome, more multi-institutional,
randomized studies are needed.
CONCLUSIONS
There is still much to be improved in the field of treating
breast cancer liver metastases patients in Poland. Factors

significantly increasing the chance for a successful hepatic
resection in patients with breast cancer liver metastases are:
small, single lesions resected with R0 margin, longer period
between mastectomy and metastasectomy, positive hormonal
E or P receptors, no existence of extra-hepatic disease
and general good condition. The need for post-operative
screening and follow-up of breast cancer women in Poland
is crucial. Furthermore, the authors urge oncological centres
to assess BCLM patients more openly and qualify them for
hepatic resection along with adjuvant systemic treatment.
Based on this study and literature review, liver resection is
recommend as the only treatment significantly prolonging
life in this selected group of patients. However, recognizing
the limitations of this study, it is acknowledged that the
reason for a future prospective randomized controlled
trial treatment of BCLM patients by hepatic resection vs.
systemic treatment alone. There are particular questions
which underlie the importance of this topic, and thus with
new drugs being introduced, would they prove an aid to
surgical therapy, or can the OSR be achieved in BCLM as
in CRLM patients?
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