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Abstract: Associating liver partition and portal vein ligation for staged hepatectomy (ALPPS) approach
emerged as a promising surgical strategy for rapid and large hypertrophy of the future liver remnant (FLR)
when a major liver resection is necessary. Colorectal liver metastasis (CRLM) is their main indication.
However, the promising results published so far, are very difficult to interpret since they usually focus on the
technique and not on the underlying disease. Moreover, they are usually made up of complex populations,
which received different chemotherapy schemes, with the ALPPS technical variations implemented over
time and without consistent long-term follow-up results as well. Whereby, its role in CRLM should be
analyzed as carefully as possible to indicate and select the best candidates who will benefit the most from this
approach. We conducted a computerized search using PubMed and Google Scholar for reports published so
far, using mesh headings and keywords related to the ALPPS and CRLM.
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Introduction what was to be resected, to modern surgical principles that

) ) aims to obtain negative free margins of resection with the
Colorectal cancer (CRC) is the third cause of cancer

death (1). Colorectal liver metastases (CRLM) are present

focus in the sufficient volume/reserve of the future liver
remnant (FLR) (3). The knowledge of liver functional

. o o . . . . _ . ‘ ‘
in 15% to 25% of patients at the time of diagnosis; and reserve is essential because posthepatectomy liver failure

50-70% develop liver metastases during the course of the (PHLF) is an important cause of mortality after major liver

disease. Unfortunately, a high proportion of patients are not resection (4). Many surgical strategies have been described

resectable at diagnosis. to induce FLR hypertrophy and prevent PHLF. Most

In the last decade, advances in systemic chemotherapy,
interventional radiology and new surgical strategies, have
allowed liver resections with curative intent, in patients
where a surgical option was unthinkable. Liver resectability,
evolved from the “Ekberg criteria” (2), which focused on
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recently, associated liver partition and portal vein ligation
for staged hepatectomy (ALPPS) has been presented as a
strategy to avoid PHLF by stimulating a rapid and large
FLR volume increase. We aim to review the role of ALPPS
in the management of patients with CRLM.
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Patient selection and preoperative evaluation

Since the arrival of ALPPS, promising results have been
reported in terms of extraordinary FLR increase. However,
its significant high complication rates, created great concern
about its safety.

Many studies have been developed to explain this
phenomenon. Among them, an inadequate patient selection
was overriding in the high morbidity and mortality rates
reported in this population so far (5-8).

This concern has been reflected in the recent analysis
from the International ALPPS Registry, where 437 patients
from 16 centers were included, where a shift in indications
toward CRLM after neoadjuvant chemotherapy, from 53%
to 77%, and a reverse trend in biliary tumors, from 24% to
9%, were observed. With the special emphasis on patients
younger than 60 years, with CRLM as the most likely
benefited from this surgical strategy (6,9).

The initial candidates for ALPPS in patients with
CRLM, should be patients with uni or bilateral disease that
are not primarily resectable without a safe FLR.

Conventional approaches such as PVE/PVL will
generally be suitable for most patients with extensive
CRLM, but when such strategies fail, the ALPPS could be
the last potentially curative option for them, and for some
authors, its questionless indication (10).

Good quality preoperative imaging is a requisite for
good patient selection. Magnetic resonance imaging (MRI)
should be performed to investigate small lesions, fatty liver
or parenchymal changes after the many chemotherapy
schemes that patients with CRLM usually has (11).

Despite this, the hepatic parenchymal quality is usually
better when compared to other pathologies that may require
an ALPPS, such as hepatocellular carcinoma (HCC) in
unhealthy livers or cholestatic biliary tumors. Hence, FLR
in CLRM usually has better hypertrophy, regeneration, and
functionality, which also explains the better prognosis of
these patients.

The positron emission tomography (PET) scan is also
recommended to rule out distant disease in these patients
who are themselves oncologically borderline.

The KRAS status assessment can be useful as a prognostic
indicator and, therefore, selection in patients with CRLM.
Recently, it has been shown that patients with KRAS
mutation have a significantly worse prognosis in terms of
overall survival (OS) and disease-free survival (DFS) after
an ALPPS compared to patients with no mutations, or wild-
type (WT). Consequently, WT patients would be the most
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profited from aggressive approaches (12).

From the oncological point of view, the hepatic response
to preoperative chemotherapy directed to the CRLM, must
be considered also as an important selection parameter,
since the better responders to chemotherapy will also be the
most benefited from surgery.

Tumor biology can be tested by its response rate to
preoperative systemic therapy and thus, have an estimation
of the best candidates for ALPPS (13).

Patients who have FLR metastases not amenable to
resection, or unresectable extrahepatic disease (including the
primary tumor), medical contraindications for liver surgery,
elevated anesthetic risk or severe portal hypertension are
contraindicated for this type of approach (14). Even though,
patients with non-initially resectable CRLM must be
treated in multidisciplinary meetings, discussing in a case by
case basis, and thus defining, the best therapeutic strategy.

FLR assessment

The vast majority of fatalities initially from the international
registry occurred after the second stage (93%) and PHLF
was the most important cause of death (77%). Therefore, an
adequate assessment of FLR sufficiency before attempting
to complete the hepatectomy is key (15,16).

Although the FLR volume is a known predictor of
PHLE, and the latter continues to be the most important
cause of death in the ALPPS International Registry, the
classic volumetric criteria to delimit the adequacy of the
FLR at the time of completing the second stage do not
seem to be sufficient when applied to a fast-growing liver
parenchyma (17,18).

A consensus of experts accepted that the values of cut to
proceed with stage 2 are a FLR/total liver volume (FLR/
TLV) >30-40%, or FLR/BW >0.5-0.8% depending on the
quality of the FLR. Nevertheless, the reported incidence of
PHLF in the International Registry ranged from 16% to
31% even when theoretically sufficient FLR volumes were
achieved (19,20).

The impressive short-term hypertrophy obtained
with ALPPS has led many authors to question the real
substrate of this volumetric modification, suggesting that
these changes should be interpreted with caution since
vascular congestion or even inflammation could interfere
in this phenomenon (21). The fact that the vast majority of
fatalities initially from the International Registry occurred
after the second stage (93%) and PHLF was the most
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Figure 1 Interstage assessment in associated liver partition and portal vein ligation for staged hepatectomy (ALPPS). (A,B) CT scan-SPECT
in the estimation of HIBA index of the FLR in a patient with multiple CRLM after the first stage of mini-ALPPS; (C) the black arrow shows
the embolized PV in the disease hemi-liver. The black line shows the limits of the transection line. FLR, future liver remnant; PV, portal

vein; CRLM, colorectal liver metastasis.

important cause of death (77%), clearly indicates that FLR
sufficiency defined only by a volumetric criteria is not
enough (22).

de Santibafies et 4/. analyzed the cellular and molecular
changes of the hepatocytes associated with the volumetric
increase of the liver in patients during ALPPS. Through it,
a significantly greater number of hepatocytes were observed
in the FLR, as well as the up-regulation of molecular
markers of proliferative activity. Those findings indeed
demonstrated that quiescent hepatocytes really enter the
cell cycle and replicate during ALPPS (23).

However, there is a clear difference in liver function in
relation to volume in ALPPS patients due to mechanisms
that have not been well clarified yet.

In a recent study to evaluate the relation between FLR
volume, liver regeneration characteristics and restoration
of function in an experimental model of ALPPS, a clear
discordance between the FLR volume increase and
functional restoration after ALPPS was observed (24).
That is why the modern evaluation of the FLR should
focus always on techniques of liver functionality evaluation
instead of considering just the volume, and thus, ALPPS
should not be performed without functional assessment (25).

The liver function assessment has been evolving
historically since the year 1992 when Ekman et a/.
reported their experience in the measurement of liver
uptake function by N 2,6 diethyl-3-iodophenyl carbamoyl
iminodiacetic acid IODIDA) clearance rate (26). On this
basis, many years later, the Academic Medical Center
(AMC) group in Amsterdam has developed the use of " Tc
Dynamic-mebrofenin hepatobiliary scintigraphy (HBS) as
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a quantitative method for evaluating total and regional liver
function (including FRL).

The hepatic uptake of " Te-mebrofenin is similar to the
uptake of other organic anions with hepatocyte metabolism
such as bilirubin. After its uptake, this labeled compound
is excreted into the bile canaliculus without undergoing
biotransformation during its transit in the hepatocyte,
comparable to other endogenous substances that are
metabolized in the liver. This potential, when measured,
predicts the functionality of the liver cell. The group
that described it, established a value of 2.69%/min/m’
of marker excretion as a safety cut-off point to predict PHLF
in patients submitted to major hepatectomy regardless of the
presence of parenchymal disease (27).

In 2012, as part of a concerted effort to improve ALPPS
safety, Serenari et 4/. have developed a novel parameter
consisting of HBS with "™ Tc-mebrofenin using dynamic
planar acquisitions function in addition to a single photon
emission CT (SPECT). With this technique—denominated
as Hospital Italiano de Buenos Aires (HIBA) Index—the
authors have shown that the risk of PHLF in patients with
cutoff <15% was 80%, whereas no patient with cutoff >15%
developed PHLF (28). This improves in the measurement
accuracy of the regional distribution of liver function
represented a revolution in the prevention of PHLF in
ALPPS patients (29) (Figure 1).

Given its results and that it would seem to be the
only thing that offers concretely to safety profile so far,
its systematic use is in candidates for ALPPS is highly
recommended.

A relevant aspect to contemplate is that diverse reports
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confirmed that stimulation of the FLR hypertrophy
induced by up-regulation of cytokines accelerates tumor
growth after PVE and-or PVL (30,31). However, its role
in the ALPPS patients—which have per se high recurrence
rates—remains unclear. Theoretically, the rapid FLR
hypertrophy caused by ALPPS could also be correlated with
an accelerated tumor progression. However, recent studies
like the carried out by Oldhafer et /., suggests that patients
with CRLM may have similar oncological results in the
short term compared with traditional methods. Therefore,
it seems that the potential for tumor progression in PVE
might be at least of the same extent after ALPPS (32,33).

Nevertheless, as there is no current substantial evidence,
this perspective must be acknowledged in further investigations
to draw comprehensive conclusions

Technical aspects

In general terms, the ALPPS approach is a two-stage
procedure.

Since it was described, the technique consisted of
cleaning the FLR by wedge resections (usually the left
lateral segment), followed by dissection of the hepatic
pedicle, with the subsequent right portal vein ligation (PVL)
to later complete the procedure with the parenchymal
transection as length of the falciform ligament (in order to
interrupt the collateral branches of segment 4) (34).

After 7-14 days, according to the growth of the FLR by
CT-volumetry, the second stage is usually completed with
right trisectionectomy.

In colorectal cancer, when the primary disease has not
been resected previously, the first stage is often associated
with the respective colectomy (35).

As a developing technique, many variations to the
classical ALPPS were described in order to reduce its
invasiveness and, therefore, reduce its morbidity.

Robles et al. have replaced transection during the Ist
stage by applying a tourniquet around a parenchymal
groove of 1 cm in the future transection line (tourniquet
ALPPS). However, the 64% morbidity and 9% mortality in
their series did not reflect a real improvement in terms of
patient safety (36).

Other authors have proposed to replace parenchymal
transection by using radiofrequency (radiofrequency
ALPPS) to create a functional liver partition through a
“necrotic groove”. These approaches resulted in similar
hypertrophic profile than the standard ALPPS in addition
to fewer complications and mortality rates (37).
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Following the trend to less invasiveness, and in order to
avoid two major interventions that a classic ALPPS implies,
de Santibafies et a/. described the “Mini-ALPPS” (38).
With this approach, dissection of the pedicle to divide the
right PV is avoided, and with it, the adhesions that hinder
the dissection of the hepatic hilum in the second stage. In
opposition, an intraoperative and endovascular portal vein
embolization (PVE) is performed (Figure 2).

The depth of liver transection is also reduced to
significantly decrease the morbidity associated with the
procedure without negatively impacting hypertrophy. The
current recommendation is not to exceed 3-5 cm, in order
to avoid injuring the middle hepatic vein and the vasculo-
biliary branches of segment 4. It offers comparable FLR
hypertrophy, but significantly lower morbidity, when
compared with total transection (38.1% vs. 88.9%; P=0.049)
and near zero mortality (39).

If there is a CRLM in relation to the transection line in
segment 4, the parenchymal division must be adjusted in
order to prevent a tumor invasion of the FLR between the
stages.

Then, the second time is completed just like the classic
ALPPS.

This approach inverts the conventional ALPPS strategy,
minimizing the first stage impact to promote rapid patient
recovery and leaving the main surgical procedure for the
second stage (Figure 3).

The “Anterior Approach” in ALPPS was an interesting
aspect introduced to avoid hepatic hilum manipulation
and thus, minimize the surgical impact of the first stage.
Besides, avoiding the mobilization of a liver with a great
tumor burden, in theory, the risk of hematogenous spread
of the disease may also be reduced (40).

Other minimally-invasive technical variants as the totally
laparoscopic mini-alpps have been described, but there
are no reported data to allow comparisons between the
different methods so far (41-44). However, Linecker et al.
demonstrated through a multivariate regression analysis
that less invasive ALPPS variants were associated with
decreased 90-day mortality rates (P=0.019) (9).

Other non-surgical strategies to increase noticeably and
rapidly the FLR are described, such as extended liver venous
deprivation—eLLVD—by Guiu et 4l. This novel technique
consists of a combination of right PV embolization and
right and middle hepatic vein embolization, where rates of
rapid hypertrophy comparable to ALPPS can be achieved,
within an amazing safety profile (45). However, patients
with CRLM are most likely to have a metastatic bilobar
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Figure 2 Laparoscopic mini-ALPPS. (A) Laparoscopic catheterization of the IMV with the aim of embolizing the right branch of the PV;

(B) laparoscopic sight after the liver surface has been partially transected during the first stage; (C) coronal projection of abdominal CT-scan

between the two stages; (D) axial CT-scan projection between the two stages. The transection line is marked with yellow dashed lines. The

orange arrow indicates right PV embolization. IMV, inferior mesenteric vein; PV, vein portal; FLR, future liver remnant; LLS, left lateral

segment.

disease. Therefore, an important advantage of ALPPS is its
possibility of performing large cleanings (usually by atypical
resections) of the FLR—even leaving FLR compounded of
one segment only—which is entirely necessary before any
maneuver that induces the FLR hypertrophy (46,47).

Feasibility of the ALPPS

Accelerated hypertrophy in ALPPS reduces drop-out in
patients with marginally resectable disease, compared to
classic two-stage hepatectomy (TSH), where up to 32%
of patients fail to complete tumor resection due to disease
progression between stages or insufficient hypertrophy of
the FLR (48).

Age greater than 70 years, male sex, tumor larger than
5 cm, a preoperative serum carcinoembryonic antigen
level greater than 200 ng/mL, 3 or more metastases in
FLR, progression during chemotherapy and the presence
of extrahepatic disease have been identified as risk factors
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for failure to complete the hepatectomy in both uni and
multivariate analyses (49).

Schadde et al. published recently a multicentric work
that demonstrates that ALPPS is more effective in terms of
tumor resection compared to hepatectomy with portal vein
emboliztion PVE or PVL (83% vs. 66%, P=0.027) (50). In
concordance, other authors have found similar results when
comparing ALPPS with TSH (51).

Preliminary results of a prospective randomized protocol
of ALPPS versus TSH have recently been published. In this
study, 100 patients with comparable baseline characteristics
with advanced CLRM, and without another treatment
alternative, were randomized to one of both procedures.
They concluded that ALPPS was associated with greater
resectability than TSH (92% vs. 57%) with a similar rate
of severe complications, mortality and free margins in the
resection (52). However, it is not yet clear if the greater
resectability of ALPPS translates later into a survival benefit
compared to conventional approaches.
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Figure 3 The result after the first stage of the mini-ALPPS
approach in a patient with bilobar CRLM. Metastasectomy in the
FLR is marked with an asterisk. DHL, disease hemi-liver; TL,

transection line; FLR, future liver remnant; IV, segment 4.

Safety of ALPPS: morbidity and mortality

After being described in Germany, the accelerated global
spread of the ALPPS approach was followed by reports of
high morbidity and mortality rates (53-56). In the meta-
analysis of Schadde ez a/., 295 patients undergoing this
procedure (for primary tumors of different types) were
included, reporting a 90-day mortality of 11% and >IIla
(Dindo-Clavien) morbidity rate of 44% (57). However, in
the most recent data from the International ALPPS registry
considering 528 patients, more acceptable results were
obtained, with a mortality rate at 90 days of 8.9%. These
results improvements are thanks to the growing evidence
worldwide, that allows improvements in the surgical
technique as in-patient selection as well.

Considering tumor origin, CLRM has shown the
highest safety profile, with >IIla morbidity rate of 29% and
mortality at 90 days of 5% in 228 patients (58).

In addition, a recent multicenter Scandinavian study,
as well as a prospective single-center study, have shown
that ALPPS can be performed safely in specialized
centers, reporting overall mortality rates of 2.8% and
6.6% respectively. Remarkably, in the mentioned study,
no mortality was observed in the 19 patients with CLRM
(32,59). These results are in line with a recent report of
Wanis et 2/. who has reported 21% morbidity and 0%
mortality in 47 patients with CRLM who underwent an
ALPPS for CRLM (60).

Recent data from the International ALPPS Registry
indicate that patients who develop PHLF after stage 1
or have a MELD score >10 before stage 2 higher risk for
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90-day mortality after stage-2 with an odds ratio (OR) 3.9
[95% confidence interval (CI), 1.4-10.9; P=0.01] and OR 4.9
95% CI, 1.9-12.7, P=0.006), respectively (19).

In addition, age, biliary tumors, operative time of more
than 5 h during stage 1 and the administration of red blood
cell transfusions in each stage were identified as significant
risk factors for serious complications and mortality at
90 days in ALPPS (6).

On the other hand, a recent prospective study at the
Hospital Italiano de Buenos Aires found that the total
transection of the parenchyma was an independent risk
factor for postoperative complications (39).

The supporters of PVE holds that the ALPPS has
excessively high morbidity and mortality rates. However, the
recently reported morbidity of 84% and the 10% mortality
of 87 patients who underwent a major hepatectomy after
a PVE or PVL at the Beaujon Hospital in France for the
treatment of initially unresectable CRLM does not seem to
fully support such assertion (61).

On the other hand, a recent publication with the aim to
compare a highly selected series of PVE (78% as one-stage
hepatectomy) with the German multicentric experience
of ALPPS, could not confirm a significant difference
in the overall morbidity and mortality between both
methods (52,62).

Despite efforts to compare ALPPS with PVE, this does
not seem entirely correct since both strategies should be
used in different scenarios. CRLM represents the main
indication for ALPPS in most series, where up to 80% of
treated patients have bilateral disease (39). Since PVE in a
one-stage hepatectomy strategy should not be performed
in this setting, it appears that the most reasonable and fair
comparison of ALPPS is with other two-stage procedures
rather than with PVE alone. Considering this, the results
obtained from a recent series of ALPPS involving only
patients with CLRM are better than the initial series of
ALPPS and can be positively compared with most series of
two-stage hepatectomies (39,63).

In a recent publication by the MD Anderson Group,
among 65 patients who underwent a TSH, 49% morbidity
and 6.4% mortality were reported considering only the
second stage (64). In the experience published in the Paul
Brousse Hospital with TSH including 59 patients, morbidity
of 59% and a mortality of 7% after the second stage
was reported (65). In addition, a cooperative experience
including 45 patients from two main hepatobiliary centers
reported an overall mortality of 8.8% (4% after the first
stage and 5% after the second stage) (66). As noted above,
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based on the available data on the most important series of
"T'SH, the reported morbidity and mortality rates are similar
to those obtained with the ALPPS approach in recent
series.

Finally, it should not be forgotten that the mortality by
TSH proposed by the Paul Brousse group was reduced
from 15% in the inaugural series of the year 2000 to 7%
in 2008 and to 4% in 2014 (67,68). Therefore, as in any
new development, the results of ALPPS will improve while
more experience is gained, patient selection is improved,
and technical advances are achieved as well.

In a recent publication of the ALPPS registry in 2016
a continuous drop in risk-adjusted early mortality and
morbidity was reported, with confirmatory results that
patients with CRLM have the lowest complication and
mortality rates, even after chemotherapy.

Huiskens ez /. have developed a tumor specific-risk score
for CRLM showing that older patients with small remnant
livers that underwent ALPPS in inexperienced centers,
especially after experiencing morbidity after stage-1 have
the worst outcomes (69).

So, this milestone advocates that correct patient
selection is the most important factor in preventing serious
complications.

Oncological results

Most of the ALPPS series to date only reported short-term
results.

The promising short-term results obtained so far are
complex to evaluate oncologically speaking, due to the
heterogeneity of the patients, with different underlying
pathologies, with variable chemotherapy regimens and
the technical variations that have been described and
implemented in the published series.

Regarding tumor resectability, there is already strong
evidence indicating that ALPPS has higher resectability
rates compared to PVE or PVL in classical TSH (6,39,63).
The first report of the International ALPPS Registry
revealed that both stages of ALPPS could be completed
in 98% (197/202) of the patients and comparable to 97%
reported in a meta-analysis that included six studies with
295 patients. The RO resection rate of the latter was 91%
(6,57). These results contrast the systematic review by
Lam et al. 36 in which 459 patients undergoing TSH were
analyzed. In this work, the RO resection was only achieved
in 75% of the patients who finally reached the second
stage (48). In addition, in a recent multicenter comparative
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experience, it has been reported that the rates of complete
tumor resection with ALPPS compared to the PVE/PVL
was significant (83% vs. 66%, P=0.027). Although with
PVE/PVL, up to 40% of patients do not reach the second
stage, when with ALPPS a complete resection of the
tumor in almost all patients is possible (50). This technique
offers sufficient hypertrophy in frequently all patients in a
short interval and, by splitting the liver, the direct tumor
infiltration in the FLR could be avoided.

In the recently released LIGRO Trial (Scandinavian
multicenter RCT) involving 97 patients, (almost equally
divided between ALPPS and TSH group) a resection rate
of 92% vs. 57%, in favor of ALPPS vs. TSH (P<0.0001)
was observed, with no differences neither in postoperative
complications nor mortality (52).

Undoubtedly, the ALPPS approach offers improvements
in liver resectability among other approaches. The important
unanswered question is whether this would translate into
overall survival (OS) and disease-free survival (DFS).

Although with the available evidence this is still unclear,
recent studies suggest that patients with CRLM may have
similar oncological results in the short term compared to
patients treated with traditional methods (39,50).

A multicenter comparative study showed that tumor
recurrence at 12 months occurred at a comparable rate in
both groups, with 54% in ALPPS and 52% in PVE/PVL (6).
Data available from the International ALPPS registry in
patients with CRLM an OS at 1 and 2 years of 76% and
62%, as well as a DFS of 59% and 41%, were respectively
observed (median DFS of 14 months) (63). This median of
DEFS is more than acceptable compared to the 7.5 median
months of DFS reported in the updated experience of
Hoépital Paul Brousse in TSH (68). In addition, the CRLM
subgroup of the International Registry with age <60 years
showed even best OS, with 88% and 74% at 1 and 2 years
respectively (average OS of 24 months).

Although only a short-term follow-up is mostly available,
these survival terms (based on intention to treat) are similar,
or even better, than those of the few existing series of TSH.
It must be also considered, that most reports analyze only
the OS of patients who reached the second stage (64).

In addition, 64% of the 3-year OS in patients with
CRLM from the group led by Hans Schlitt are comfortably
comparable with traditional approaches (70).

Regarding furthest follow-up, Wanis et a/. performed
a prospective analysis with 47 patients treated by CLRM
from two pioneer centers in ALPPS exclusively including
patients with postoperative follow-up >6 months. They did
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not report perioperative mortality, and their complication
rate was 21%. At 3 years after ALPPS, the overall survival
was 50%, while the disease-free survival was 13%.

In spite of that complication rate, almost 80% of the
patients of these series received adjuvant chemotherapy
effectively. This would mitigate the great concern
regarding the complication rate of ALPPS and its relation
to proposing adjuvant chemotherapy in that population.
These results were dramatically different from the reported
in the initial studies, where the complication rates were
so important that the patients were not able to receive
chemotherapy treatment after surgery (60) (Table S1).

With a reduction in the surgical complications, better
postoperative recovery of patients could be achieved.
Consequently, those patients were found to be more likely
to receive systemic treatment, which is to our knowledge,
a major reason for the enhanced survival reported in this
population.

Finally, when survival is analyzed, it must be considered
that results are directly related to patient selection, and if
we settle for ALPPS those patients with extensive bilateral
liver disease (probably not the ideal candidate but the
“true” candidate), the poor results should not be surprising.
Therefore, current evidence does not allow any firm
conclusion regarding oncological superiority or inferiority
of ALPPS compared to classical approaches, and data from
randomized controlled trials should be awaited to clarify
this important aspect.

Conclusions

ALPPS is an encouraging surgical option in the treatment
of patients with CRLM, otherwise unresectable. It is
important that it be considered in special circumstances
and not necessarily opposed to other procedures or
interventions. With the improvements in technical aspects
and selection criteria, a decrease in its complication rates
were observed. Therefore, patients with CRLM seem to
have better postoperative recovery and may be more likely
to receive systemic treatment, which is to our knowledge, a
major reason for the enhanced survival reported in recent
series. Strategies that minimize the ALPPS impact and its
related complications should continue to be investigated.
Additional studies including long-term follow-up data to
clarify the impact of the benefits of this technique in OS
and DFS, over others, are still needed.
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