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A role for hepatic surgery in patients with
liver metastatic breast cancer: review of
literature

Hepatic Oncology

Nicolae Bacalbasa', Sorin Tiberiu Alexandrescu'? & Irinel Popescu*'23

Practice points

e Liver resection could improve overall survival in selected patients with breast
cancer liver metastases. The selection of these patients should be based on a
multidisciplinary team decision.

e Hepatectomy should be recommended mainly in patients presenting:
e Completely resectable liver metastases.

e Disease-free interval between primary tumor resection and liver metastases
development longer than 1 year.

e Liver metastases stable or responsive to preoperative chemotherapy.

e Absence of extrahepatic disease (or limited extrahepatic disease, either resectable or
stable during a treatment interval of minimum 6 months).

e Hormonal receptor status of the primary tumor represents an important predictor
of overall survival after resection of breast cancer liver metastases; negative status of
hormone receptors could not represent definitive criteria to preclude liver resection.

SUMMARY Traditionally, patients with metastatic breast cancer were seen as carryinga KEYWORDS:

grim prognosis and therapy was based mainly on palliative chemotherapy and hormonal e breast cancer ¢ hepatic
therapy, with surgery being considered as ineffective. However, in the last 20 years different  resection e liver metastasis
centers worldwide published series of metastatic breast cancer patients who underwent e survival

resection for different metastatic sites (liver, brain, lung), reporting favorable results. Most

of these papers addressed to the role of liver surgery in patients with breast cancer liver

metastases, mainly due to the favorable results achieved by liver resection in patients with

metastatic colorectal cancer. In this review are presented the results achieved by liver surgery

in patients with breast cancer liver metastases.

Breast cancer is the most common malignancy in women around the world, with a higher incidence
in economically developed countries. About 11% of all women in the western world will develop
breast cancer during their lifetime [1]. Approximately 50% of breast cancer patients will develop
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metastases [2], with a propensity to metastasize to
liver, lung and bone. More than half of the meta-
static patients present liver involvement at some
point [3]. Although most of the liver metastatic
group patients have evidence of other systemic
disseminations, about 5% of them present liver
only metastatic disease [2].

Traditionally, the median survival rates of the
untreated patients with metastatic breast cancer
range between 3 and 6 months [45], while in
patients receiving the modern oncologic treat-
ment the median survival rates did not exceed
15 months [4,6,7).

Due to these low survival expectancies of
the patients with breast cancer liver metastases
(BCLM) managed by nonsurgical therapy and
to the higher survival rates achieved by hepatic
resections for colorectal cancer liver metastasis
(CLMs), some authors raised the question of the
benefit of liver resection in patients with BCLM.
However, conceptually there is an important dif-
ference when comparing metastatic colorectal
cancer to the liver with metastatic breast can-
cer. In the first situation, the spread from the
primary tumor to the liver is by portal flow or
abdominal lymphatic channel; it is therefore
theoretically possible that the tumor burden be
confined only to the abdomen/liver. In the case
of MBC, liver becomes involved via systemic
circulation, other sites thus having equal prob-
ability of involvement [4].

Anyway, in the last years, few centers reported
the results achieved by liver surgery in BCLM,
in an attempt to disclose the benefit of this treat-
ment and to identify a selected group of BCLM
patients who can achieve long-term survival rates
following liver resection.

To better understand the present situation in
surgical management of BCLM, in this paper
we addressed some issues regarding the ration-
ale, the place of hepatectomy in the multimodal
treatment of BCLM, the results of liver resec-
tion and the prognostic factors associated with
survival following surgical treatment of these
patients.
¢ What is the rationale of liver resection in
BCLM?

Although during the last period were recorded
important improvements in the treatment of
patients with breast cancer (by the advent of
anthracyclines and taxanes to chemotherapy
regimens, aromatase inhibitors to antihormo-
nal treatment and trastuzumab for Her2-neu-
positive tumors), these progresses improved
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survival mainly in patients with early stage dis-
ease (without distant metastases). In patients
presenting with metastatic disease, the survival
rates were fairly constant over the time, suggest-
ing that new therapeutic methods are needed to
improve their life expectancies [4]. In a study of
Saad E ez 4/. on advanced breast cancer trials the
average median overall survival was 20.7 months
in trials assessing first-line chemotherapy and
31.1 months with first-line hormone therapy [s].

In spite of the differences in spreading (to
the liver) of colorectal cancer and breast cancer,
taking into account the results achieved by liver
resection in patients with CLMs, few centers
considered that similar favorable results could
be achieved by adding liver resection to the mul-
timodal treatment of some patients with BCLM.
At least theoretically, in patients with liver only
MBC, complete resection by hepatectomy and
oncologic therapy could improve survival.

In patients with hepatic and extrahepatic
metastases, the argument for liver resection
could be supported by the fact that most of
these patients decease due to the liver metastases.
Thus, when comparing overall survival of differ-
ent subgroups of patients with MBC by meta-
static site, one may observe that liver metastases
group has a much worse prognosis than lung and
especially bone groups, which have a more indo-
lent course of evolution. Therefore, resection of
liver metastases could, at least in theory, increase
survival for this category of patients

e Is liver resection for BCLM a safe
procedure?

Liver resection in general is increasingly
employed and becoming a safer procedure. A
study by Dynick et al. [5] on hepatic resections
in the United States over a period of 13 years
(1988-2000) showed a nearly twofold increase
in number of procedures over this time span
with decrease in overall mortality from 10.4%
(1988-1989) to 5.3% (1999-2000). Moreover,
in high-volume centers, the mortality rates after
liver resections decreased from more than 10%
(in the first period) to less than 4% in the last
period.

Even though there is an obvious increase in
the number of studies concerning BCLM resec-
tions, the number of patients referred to surgery
is still rather small. The number of patients
analyzed ranges from 9 (11) to 86 (24), except
for the French multicenter (41 hospitals) study
conducted by Adam et al. (9] which presented a
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Table 2. Overall, 3- and 5-year survival after hepatectomy for breast cancer liver metastases.

166

Author Median survival (months) 3-year survival  5-year survival (%) Ref.
(%)
Raab et al. 27 50 18.4 [28]
Selzner et al. 24 35 22 (17% disease (6]
free)
Yashimoto et al 34 71 (2 years 27 7]
survival)
Pocard et al. 42 65 NR [15]
Makson et al. NR NR 51 (estimated) [26]
Elias et al. 34 50 34 [19]
Ercolani et al. 40.3 53.9 24.6 [14]
Vlastos et al. 63 86 (2 years 61 [20]
survival)
Adam et al. 32 (46 from the date of liver NR 37% (41% from (4]
metastasis diagnosis) the date of liver
metastases
diagnosis)
Adam etal. 45 NR 41 9]
Sakamoto et al. 36 52 21 [24]
Lubrano et al. 42 61 33 [23]
Thelen et al. NR 50 42 [25]
Bockhorn et al. NR 53 44 -
Caraltetal. 35.9 79 33 [16]
Beldaetal. 33.8 NR 23 [29]
Hofmann et al. 58 68 48 [9]
Van Walsum et al. 55 WR 37 [12]
Abbott et al. 57 NR NR [27]
Dittmar et al. 36 NR 28 [22]
Kostov et al 43 64.1 38.5 [11]
Ehrl et al. 29 31 20,7 (13]
Bacalbasa et al. 32.2 74.42 58.14 [30]
NR: Not recorded; WR: Wedge resection.

group of 460 patients undergoing liver resection
for BCLM out of a total of 1452 patients under-
going hepatectomies for noncolorectal nonneu-
roendocrine liver metastases (over 22 years).

However, most studies reported very low
mortality rates after liver resection for BCLM,
hepatectomy being considered an extremely safe
procedure (Table 1).

The postoperative morbidity is reported to be
less than 35%, consisting mainly in minor com-
plications (pleural effusion, bile leak, haema-
toma, intra-abdominal infected or noninfected
collections, bile duct stenosis, wound infection)
that could be managed either by conservative
treatment or mini-invasive methods: percutane-
ous [4,10,11] or endoscopic [11.12] drainage. Only
occasionally reoperation was required, either for
postoperative hemorrhage [4,11,13-15] or in a case
of bile duct stenosis [16] (hepaticojejunostomy at
7 months after liver resection) (Table 1).

Hepat. Oncol. (2015) 6(19)

¢ Does liver resection bring survival benefit?
The median and 5-year survival rates (higher
than 30 months and 30%, respectively — Table 2)
reported by most authors presenting the results
achieved by liver resection in patients liver only
breast cancer metastases seem to be higher than
those achieved by palliative oncologic treatment.
However, there are at least two factors that may
induce a bias toward a better survival in patients
undergoing hepatectomy: all the studies pre-
sented were single-armed, comparing survival
of liver resected patients with survival data avail-
able in the literature for patients with broader
spectrum of metastatic breast cancer undergoing
only systemic therapy; patients with metastatic
breast cancer who underwent liver resection
represent a selected group of patients with more
favorable outcome features (limited number of
liver metastases, absent or controlled extrahe-
patic metastatic disease). To better understand

future science group
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the impact of these drawbacks on the interpreta-
tion of the results achieved by liver resection in
different series published until now, we reviewed
some studies, which (indirectly) addressed these
issues.

In a case-control study published by
Mariani ez al. (17), 51 patients undergoing liver
resection for BCLM (with or without concomi-
tant bone metastases) were matched (by age,
year of breast cancer diagnosis, interval between
breast cancer diagnosis and liver metastasis,
TNM stage, ER/PR status, breast cancer his-
tology) with 51 unresected patients presenting
similar metastatic spread; hepatectomy was not
proposed to the patients from the latter group
because their physicians were reluctant to accept
the usefulness of liver resection. Thus, the study
design ensured elimination of a selection bias
between the surgically treated patients matched
with the cohort of patients treated only by medi-
cal therapy. A statistically significant higher
survival rate was demonstrated in the surgically
resected patients over the group receiving sys-
temic therapy alone (p value < 0.001).

However, the patients who underwent liver
resection in the study of Adam ez al. (4] pre-
sented a spectrum of disease which was sig-
nificantly broader than in previously reported
series [4,10,16,18-20], Thus, out of 85 patients
resected for BCLM, 19 (22.3%) were treated
(before hepatectomy) for locoregional recurrence
following primary breast cancer operation, 16
(18.8%) presented extraabdominal metastases
and 14 (16.4%) presented extrahepatic intra-
abdominal metastases at the time of hepatic
resection. By an aggressive surgical approach,
a complete resection of the metastatic burden
was performed in about 50 patients. For the
entire group of patients, the median and 5-year
overall survival rates were 32 months and 37%,
respectively, from the time of liver resection, and
46 months and 41%), respectively from the time
of liver metastases diagnosis. These results con-
firm that, even in an eclectic group of patients
(including more than 50% cases with extrahe-
patic disease — prior or concomitant with liver
metastases), an aggressive approach (including
hepatectomy, resection of extrahepatic disease
and systemic treatment) could ensure long-
term survival rates, obviously higher than those
achieved by systemic therapy alone. Moreover,
eight patients were still alive at more than
5 years following the first hepatectomy, and
four patients at more than 10 years. Similar to

future science group

this study, long-term survivors were reported in
most series dealing with the liver resection for
BCLM in contrast with the anecdotical reports
of patients with BCLM treated by medical ther-
apy who survived more than 5 years.

These results clearly depict that in selected
patients with BCLM long-term survival rates
could be provided especially when liver resec-
tion was integrated in the multimodal treatment.

A study published by Momiyama et al. has
shown that repeated minor metastasectomy are
superior to major liver resection regarding the
influence of metastatic tumor growth or stro-
mal recruitment. This experimental observation
related to effect of liver resection type should be
investigated in clinical settings [21].

¢ Prognostic factors

Size of the breast tumor

No one study revealed any association between
primary tumor size (T category) and survival fol-
lowing liver resection for BCLM [4,15,18-20,22-25].

Nodal status at the time of diagnosis

The impact of the axillary nodes involvement
(at the time of primary tumor resection) on the
prognosis of patients undergoing hepatectomy
for BCLM was evaluated in most series pub-
lished until now. The presence of lymph node
metastases has not statistically significant influ-
ence on patients” survival following liver resec-
tion in any one series. However, in the series pre-
sented by Pocard et al. [15], liver recurrence rate
was statistically significantly higher in N1b-N2
patients (83%) than in NO-Nla patients (41%,
p value = 0.021). Based on these observations,
the most authors consider that nodal status does
not represent a contraindication to liver resection
in patients with resectable BCLM.

Disease-free interval between primary tumor
resection & liver metastases diagnosis

Many authors considered that a longer disease-
free interval from the time of primary tumor
treatment to the liver metastases appearance
could represent an indirect evidence of low
aggressive tumor biology, being associated with
a better survival rate following liver resection.
These supposition was confirmed in few series
who revealed that survival rates achieved by hepa-
tectomy in patients developing BCLM at more
than 1 year after primary tumor treatment were
statistically significantly higher than in patients
whose metastases were diagnosed in the first year
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following primary tumor resection [10,13,18,26].
Similar results were reported by Abbott ez al. [27)
in patients developing liver metastases at more
than 2 years after breast cancer treatment and
Pocard et al. [15] for patients with a disease-free
interval longer than 48 months.

However, other studies failed to demonstrate
that the disease-free interval from the primary
tumor diagnosis to the liver metastases devel-
opment correlates with statistically significant
survival benefit after liver resection [4,16,19,20,23,24].

Thus, based on currently available data, the
disease-free interval between primary tumor
treatment and liver metastases development
could be seen as a prognostic factor, but the deci-
sion of liver resection could not be reliably based
on this factor alone [4].

Number & diameter of liver metastases

Unlike the patients presenting CLMs, whose
survival correlates with number of lesions, in
patients presenting liver metastases from breast
cancer, most studies failed to find any corre-
lation between number (and size) of BCLM
and survival rates following hepatectomy. The
only paper finding the number of BCLM as
a significant independent factor of survival
(p value = 0.04) was published in 2008 by
Lubrano et al. [23] including 16 patients only.
Due to the small sample size, the results should
be seen with caution, and most authors consider
that liver resection should not be ruled out based
on the number of metastases only, unless the
complete resection of liver metastases could not
be technically performed.

Resection margins

The best survival results were achieved by RO
resections in most papers presented [4,10.22.25,27]
Hoffmann ez al. [10] revealing that patients
undergoing R1/R2 resections were six-times
more likely to die than patients with RO liver
resection.

However, in the series of Adam ez al. [4] the
survival difference between patients undergoing
RO versus R1 liver resection was minimal (42
and 41%, respectively, at 5 years following liver
metastases diagnosis). In contrast, in patients
undergoing R2 liver resections, the 5-year over-
all survival rate was 10%, suggesting that hepa-
tectomy should be offered only to the patients
with macroscopically completely resectable
BCLM (based on the preoperative imaging and
intraoperative assessment) [4].

Hepat. Oncol. (2015) 6(19)

Primary breast tumor hormone receptor
status & molecular classification

Many studies revealed a favorable correlation
between the positive status of hormone recep-
tors (mainly estrogen receptors) and survival
following liver resection.

Thus, in the study of Elias et al. [19], the
relative risk of deaths was 3.5-fold increased
when hormone receptors were negative. Van
Walsum ez al. [12] identified estrogen-positive
receptors as a significant factor for long-term
survival. Abbott e al. 27) found that estrogen
receptor negative primary tumors are associated
with decreased overall survival.

Several other studies [4.15,18,20,24,25] did not find
any correlation between hormone receptor status
and survival.

These results suggest that, although the nega-
tive status of hormone receptors could not rep-
resent definitive criteria to preclude liver resec-
tion, it represents an important predictor of poor
survival after resection of BCLM.

According to the new molecular classification
of the breast cancer, it is important to estab-
lish which breast tumor are of luminal type,
since hormone receptor status is of overwhelm-
ing importance in outcome and indications for
hepatic resection in BCLM. Thus, molecular
subtype-specific predictors may help, in associa-
tion with other factors to identify preoperatively
which patients are more likely to benefit from
metastasectomy.

Response to chemotherapy

As it was already revealed in patients with
CLMs, the progression of liver disease during
preoperative chemotherapy is an important
prognostic factor (the 5-year survival rates of
patients whose CLMs progressed during pre-
operative systemic treatment was only 8%,
while patients whose metastases were stable
or decreased under chemotherapy harbored a
statistically significant better prognosis — more
than 30% survived at 5 years postoperatively).
Adam ez al. [4] revealed, in their series, that in
patients with BCLM, the situation seems to be
somehow different: although no one patient
with BCLM that progressed under preoperative
systemic treatment was alive at 5 years, it was
observed a statistically significant lower 5-year
survival rate in patients with stable disease than
those achieved by hepatectomy in patients who
had an objective response to preoperative sys-
temic treatment. Based on these findings, the
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authors recommend to assess thoroughly the
response to prehepatectomy chemotherapy
when selecting patients with BCLM for hepatic
resection.

Presence of extrahepatic metastases

In their series, Adam ez 4/. [4] and Thelen ez al. [25]
found that presence of extrahepatic disease has a
negative impact on survival.

Although few series failed to reveal a survival
difference following liver resection in patients
presenting liver only BCLM and those with
hepatic and extrahepatic metastases [6,7,10,12,22],
liver resection in patients with BCLM and
extrahepatic disease does not meet unanimous
consent. However, some authors consider that
among patients with extrahepatic disease may be
identified a subset of patients who could enjoy
a survival benefit from hepatectomy, the best
results being achieved in patients with either
extrahepatic disease resected or in remission
prior to hepatectomy [4]. Therefore, an aggres-
sive oncosurgical treatment could be consid-
ered even in patients with stable extra-abdom-
inal metastases or in patients with low-volume
resectable intra-abdominal disease.
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Conclusion & future perspective

From the experience gathered in the studies pub-
lished so far, the best candidate according to the
current croquis of indications should have good
performance status, solitary or limited num-
ber of liver metastases, evaluated as completely
resectable without extrahepatic metastatic dis-
ease or limited and well-controlled extrahepatic
disease, with a primary tumor positive for hor-
mone receptors and a large disease-free inter-
val between surgery for the primary tumor and
diagnosis of the liver recurrence.

It must be said, however, that long-term sur-
vival in limited number of patients who do not
respect these criteria has been observed, so fur-
ther study in larger series of patients is necessary.
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