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Colorectal cancer (CRC) is a prevalent disease globally; it is the third leading cause in cancer incidence and the
second cause of cancer-related death worldwide [1]. According to the data published by GLOBOCAN 2018 CRC
incidence rates in developed countries are approximately threefold higher than in transitioning countries; however,
CRC related mortality rates do not differ significantly due to the fact that average case fatality is higher in lower
human developments index settings.

Liver is the most common site of metastasis from colorectal cancers (50-60% of the cases). Close to a third of
patients have liver metastases either at the time of diagnosis (synchronous in 1/3 of cases) or during the disease
course (metachronous in 2/3 of cases) [2].

The approach to the treatment of liver metastases from CRC includes surgical resection, in various modalities,
some examples are one-stage hepatectomy, two-stage hepatectomy (TSH) with portal vein ligation or embolization,
TSH with associating liver partition and portal vein ligation for staged hepatectomy (ALPPS) (3] or ultrasound
guided one stage hepatectomy associated with or without ablating methods such as radiofrequency ablation
or microwave ablation [4] and systemic treatment, with different chemotherapy protocols in combination with
biological agents, such as antiangiogenic therapy or I-EGFR (panitumumab or cetuximab). The strategic alliance
between the surgical oncologist and the medical oncologist has been defined through the International Consensus
Meeting (Expert Group on OncoSurgery management of Liver Metastases) published in 2012 [5]. One of the
most important issues is to define the resectability criteria, which have varied over time as well as the timing of
chemotherapy, either neoadjuvant, perioperative or postresection of metastases, with a pseudoadjuvant criteria.
The most important issue in almost all cases is multidisciplinary work to guarantee the best therapeutic results and
survival benefits for the individual patient. Specialized hospitals with multidisciplinary tumor boards including
radiologists, pathologists, oncologists and liver surgeons show better resectability and survival rates than general
hospitals or nonspecialized centers. Five year survival has increased from less than 8%, with palliative chemotherapy,
to 25-40% using multimodal management including chemotherapy and surgical procedures [6].

On the other hand, resectability criteria have been defined on the basis of technical and oncologic data, the latter
according to the presence or lack of extrahepatic disease and progression of disease after systemic treatment, both
variables are associated with poor prognosis [7].

There is growing interest in directly assessing tumor biology by molecular profiling and integrating biomarkers
into prognostication systems [8]. The KRAS gene has been extensively studied, as there was found to be a high
concordance of KRAS status between primary CRC and colorectal liver metastases, this biomarker can be evaluated
upon biopsy or resected specimens from the primary tumor [9).

The most recent publications of new and more effective chemotherapies and novel surgical techniques developed .
in recent years have increased the number of resectable patients with colorectal liver metastases [101. The caveat of ~ FUtUrE 7%
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multiple bilobar metastases surgery is the fact that a large proportion of normal parenchyma must be resected to
achieve RO resection, causing an augmented risk of liver failure after surgery, considering that the only limit today
for liver resection is the proportion of future liver remnant.

Several strategies were developed to avoid this risk. The first was TSH, described in 2000 [11). This is now a
standard surgical approach achieving excellent oncologic results [12]. The main problem with this strategy is tumor
progression between surgical procedures that excludes patients from the second stage surgery [13].

In order to avoid this progression, ALPPS was described (14 ALPPS is a variation of TSH that in a short interval of
time induces an astonishing increase in future liver remnant. Results published regarding ALPPS are controversial,
it clearly reduces drop-outs because of the short inter-stage period, but increased morbidity and mortality are
reported. Posthepatectomy liver failure and bile leak account for the majority of ALPPS morbidity (35-40%) and
mortality (9—12%) causes. Posthepatectomy liver failure accounts for 75% of ALPPS mortality [15,16]. Despite short
follow up studies, whether the theoretical advantages of ALPPS can be extrapolated to survival benefits remains
uncertain and warrants further studies.

Finally, we can mention enhanced/ultrasound guided one stage hepatectomy, a technique that allows the surgeon
to perform multiple wedge resections, including deep seated metastases in only one operating time with or without
associating ablative techniques generating a liver-sparing approach [17]. It requires a huge imaging and surgical
expertise to reach good surgical and oncological results.

There is clear evidence showing that, the higher the objective response rate, the greater the likelihood of
liver metastases resection [18]. Current chemotherapy schemes with a combination of triplets with drugs such as
FOLFOXIRI with or without biological agents have shown objective response rates greater than 80%, with greater
potential to achieve surgical resection of metastases [19,20].

In the current literature, there is agreement for the association between KRAS and BRAF mutations and poor
long-term outcome after hepatectomy [21]. On the other hand, location of the primary tumor emerges as a prognostic
factor in patients with advanced CRC, albeit with a less clear role in liver metastases resection [22].

What do we know about KRAS and liver metastases resection? According to the current literature a worse
prognosis is observed in patients with KRAS mutations or BRAF mutations, with a higher chance of intrahepatic
and extrahepatic recurrence [23]. In our multicenter study performed in Argentina we observed the same poor
prognosis associated with KRAS mutation status. Our survival analysis showed that KRAS mutation was an
independent predictor of death or recurrence, expressed as recurrence free survival, which was 22% at 5 years for
mt-KRAS and 33% at 5 years for wt-KRAS (p = 0.0053; hazard ratio [HR]: 1.42) [24].

Margonis et al. found that anatomic resection may be better than nonanatomic resection for KRAS-mutated
CLM to obtain a larger clear margin [25]. While mt-KRAS itself does not contraindicate metastases resection in
resectable patients, it is advisable to consider this variable in borderline cases or with other poor prognostic factors,
because the augmented death or recurrence prediction rate demonstrated in our study.

In the clinical setting, it is important to seek a new insight into molecular biomarkers, beyond KRAS. However,
it is likely that in the future, genomic analysis, through liquid biopsy and real-time monitoring, will determine
which particular patient is amenable to resective surgery, establish timing of surgery versus other modalities, as well
as how to technically approach the metastases. It will also be enable us to define the role of systemic treatment
or to determine the appropriate timing of chemotherapy. Only then we will be able to get closer to an old axiom
expressed by a great surgeon who explained: “Biology is King, selection is Queen and technical maneuvers are the
Prince and Princess” Blake Cady, Presidential Address to the Society of Surgical Oncology, 1988.
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