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With advancements in surgical techniques, locoregional 
therapy and systemic therapy, patients suffering from 
colorectal cancer with liver metastasis now have numerous 
therapeutic options for local and systemic disease control. 
Complete resection of the primary cancer and all metastases 
remains the primary objective, offering patients the 
best chance for long-term survival. However, significant 
challenges arise when patients present with extensive bilobar 
liver metastases rendering a sufficient post-treatment future 
liver remnant (FLR) which is critical to avoid hepatic 
insufficiency, difficult to achieve. This is particularly so in 
post-chemotherapy patients, due to chemo-induced liver 
parenchyma damage, whereby a larger FLR is frequently 
needed to avoid major postoperative complications and even 
mortality. In these complex clinical scenarios, surgeons need 
to resort to more advanced strategies to achieve complete 
tumor clearance. Today, various strategies are available 
in the armamentarium of the liver surgeon including 
the combination of liver resection with ablation (1),  
two-stage hepatectomy (TSH) with portal vein ligation 
or embolization, associated liver partition and portal vein 
ligation for staged hepatectomy (ALPPS) (2) and even liver 
transplantation (3).

In their recent publication, Mor et al. (4) review their 
results on TSH over a decade, looking at its outcomes 
in terms of safety, morbidity and mortality. They also 
compared the outcomes of TSH to standard right 
hepatectomy (RH) and concluded that TSH was safe in 

selected patients as evidenced by similar morbidity and 
mortality rates. Twenty-nine patients underwent TSH, 25 
(86.2%) of whom completed both stages. These patients 
demonstrated a major complication rate of 17%, and a  
90-day mortality rate of 3.4%. Most complications (80%) 
were related to the colonic resection, and one patient 
developed liver failure. Importantly, the TSH cohort 
demonstrated a 1-year survival rate of 70.9%, and a 
respectable median overall survival of 30.2 months.

As reported by the authors (4), considerations such as the 
number of lesions, comorbidities of the patient and timing 
of the colonic resection were critical towards a successful 
TSH. Logically, a larger number of liver lesions leads to 
more complicated preoperative surgical planning. Of note, 
the number and of lesions in the planned preserved liver 
segments, which will contribute directly to the FLR, is 
critical. Knowledge of other important factors which will 
determine the final anatomical configuration of the FLR 
such as location of tumors and their proximity to major 
vascular and biliary structures is also essential.

It is important to highlight that an important omittance 
by the authors in their study is that their selection criteria 
for TSH and detailed information on FLR was not 
reported. It is critical for the reader to know the FLR cut-
off used by the authors to determine the need to perform a 
TSH versus a single stage resection. Furthermore, is would 
be essential to know the criteria used such as the minimum 
FLR needed for a patient to proceed with the second stage 
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of resection. It is well-recognized the FLR is an important 
determinant of morbidity and mortality rates after major 
liver resection. Over time, different authors have used 
different criteria to perform a TSH or the need for portal 
vein embolization with FLR cut-offs ranging from as low 
as 20% to 40%. In general, the more aggressive the criteria 
and the lower the FLR cutoff used, one would expect a 
higher morbidity and even mortality rate (5).

Over the past few years, with advancements and 
emerging data on the use of ablative therapies for liver 
metastasis, ablation has emerged as an important adjunct 
and even alternative to resection in selected patients. The 
use of ablation offers potential advantages such as decreased 
blood loss and improved parenchymal preservation while 
achieving similar oncological outcomes, particularly in small 
lesions (≤2 cm) when compared to surgical resection (1).  
Furthermore, the combination of resection with ablation 
expands the pool of patients who are eligible for liver 
resection (1). A note of caution with the use of ablation 
particularly when used in combination with major liver 
resections such as TSH, is not to underestimate the final 
ablation volume when calculating the FLR as this may 
result in post-operative hepatic insufficiency due to the 
unaccounted reduction in FLR.

Presently, the adoption of laparoscopic liver resection 
(LLR) is rapidly increasing in expert liver centers worldwide 
and has been shown to offer numerous benefits such as 
shorter length of stay, decreased wound infection, decreased 
blood loss, decrease post-operative pain and reduced chest 
infections while offering similar oncological outcomes as the 
traditional open approach (6,7). In a setting where 2 complex 
surgical procedures need to be performed in close succession 
such as TSH, maximizing recovery and minimizing 
physiological trauma is particularly advantageous. Hence, 
the use of MIS in TSH has the potential to offer significant 
improvements in overall outcomes. To date, a number of 
case series (8) in the literature have reported the feasibility 
of performing the first stage of the TSH laparoscopically 
and minimize post-operative pain, the length of stay, earlier 
commencement of chemotherapy, low morbidity and 
mortality and frequent progression to second stage surgery 
with no eventual compromise to the oncological outcome. 
Furthermore, several authors have also reported the use of 
MIS for both stages of TSH reporting lower blood loss, 
shorter length of stay, fewer complications and earlier 
administration of chemotherapy (8).

It is important to add that in addition to TSH, more 
surgical options have been introduced over the past decade 

for the treatment of patients with bilobar liver metastases. 
Since it was first reported in 2011, ALPPS has emerged as 
an alternative to TSH and also as a salvage procedure for 
patients who are unable to proceed to the second stage due 
to an insufficient FLR. A recent multicenter randomized 
controlled trial, the LIGRO trial (2) reported a higher 
resection rate with ALPPS compared to TSH. The study 
included 97 patients with a standardized FLR of 30% and 
reported that ALPPS was superior to TSH in terms of 
resection rates (92% vs. 52%), with comparable surgical 
margins, complications, and short-term mortality (2).  
Finally, it is also worthwhile to mention the emerging 
role of liver transplantation for patients with otherwise 
unresectable bilobar colorectal liver metastasis (3).
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