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Since the establishment of a survival benefit for patients 
with colorectal cancer liver metastases (CRLM) undergoing 
liver resection, perioperative outcome has continuously 
improved, and surgery for CRLM is currently offered with 
a mortality below 1% in specialized centers (1). Following 
this development, liver surgery is considered the main 
curative treatment option for CRLM by most experts, and 
thus, the indications for surgery of CRLM are continuously 
extended. These extensions of surgical indications have been 
based on (I) increasing efficacy of systemic chemotherapy, 
(II) technical improvements of liver surgery and (III) the 
expanding knowledge of liver regeneration. Several modern 
surgical concepts such as repeat or staged resections and 
portal vein manipulations are based on the unique potential 
of the liver to regenerate its volume after tissue loss or 
damage. 

Repeat liver resections for recurrent CRLM can be 
performed with a perioperative mortality and a long-
term survival comparable to primary liver resections (2). 
In theory, the number of repeat resections is unlimited. 
However, previous resections of major hilar structures 
or hepatic veins limit repeat resections. Similarly, staged 
resections can be performed for extensive (bilateral) 
CRLM: after clearing one side of the liver from metastases 
by atypical resections, further resections can be added to 
resect remnant metastases after an adequate hypertrophy 
of the liver remnant (1). Since the occlusion of major 
branches of the portal vein triggers the same hypertrophy 
in the contralateral lobe as a resection of the corresponding 

liver volume, embolization (PVE) or ligation (PVL) of 
such portal venous branches are used to increase the future 
liver remnant (FLR) in combination with single or staged 
hepatectomies (1). The most pronounced and fastest 
volume increase is achieved by the Associating Liver Partition 
and Portal Vein Ligation for Staged Hepatectomy (ALPPS) 
concept, which achieves a volume increase of more than 
150% within 7–10 days (3). While staged hepatectomies 
with PVE/PVL inherit a 25% drop-out risk due to disease 
progression before the second stage, all patients achieve 
complete resections by ALPPS, which in turns is associated 
with an earlier tumor recurrence (3).

In addition to these technical achievements, modern 
antibody-based chemotherapy regimen achieve significant 
response rates. By reducing the tumor volume, the FLR 
relatively increases, and single or staged hepatectomies 
can be offered with excellent oncological outcome. In this 
light, patients with a significant tumor response exhibit 
the best long-term survival after a curative liver resection, 
and those responding to chemotherapy even benefit from 
R1-resections. Moreover, recent analyses suggest that R1-
situations due to direct contact to vascular structures may 
have a survival comparable to R0 resections (4). In general, 
parenchyma-preserving resections with minimal resection 
margins are the basis for curative surgery of CRLM today, 
while a margin of more than 1cm and anatomical resections 
had been standard in the past. 

Furthermore, laparoscopic surgery has recently proven 
to be superior over open liver surgery in the setting of 
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parenchyma-preserving liver surgery in terms of a lower 
complication rates, shorter hospital stay and an improved 
quality of life (5). Moreover, a recent match-pair analysis 
revealed a significantly earlier start of chemotherapy after 
laparoscopic over open liver resections for CRLM (6). These 
beneficial effects of laparoscopic surgery are generally 
attributed to the lower surgical trauma to the abdominal 
wall and potentially to the immune system. 

In their paper, Imai et al. report their 20-year experience 
with (staged) liver resections for CRLM and surgery for 
tumor recurrence after two-stage hepatectomy: out of more 
than 1,200 resections, 139 had been performed by two-
stage hepatectomies for otherwise unresectable disease, 
and nearly all of these patients received preoperative 
chemotherapy (7). A third of these patients did not proceed 
to the second stage procedure due to tumor progression, 
and 75% developed tumor recurrence after potentially 
curative two-stage hepatectomy. The 5-year median disease-
free and overall survivals of patients who completed the 
two-stage procedure were 10.5% and 41.3%. About half of 
the patients underwent re-resection for intrahepatic tumor 
recurrence, of whom another 50% were salvaged. Most of 
the patients had a single re-resection, while 12 patients had 
two, and three patients even had four re-resections. Repeat 
as well as uncomplicated surgery were independent positive 
prognostic factors after successful two-stage hepatectomy. 

First, Imai et al. demonstrate the feasibility and safety 
of repeat liver resections even after extensive (staged) liver 
surgery in specialized centers. Second, this analysis depicts 
a high recurrence rate after two-stage hepatectomy, which 
was expected considering the risk profile of synchronous 
and multiple metastases. Most importantly, however, this 
analysis outlines, that a significant proportion of patients 
with primarily extensive and unresectable CRLM has 
a curative treatment potential by (repeat) liver surgery. 
Despite the rather short disease-free survival after two-
stage hepatectomy, this multimodality concept resulted in a 
5-year survival rate of 54% in the subgroup of patients who 
underwent curative re-resection for tumor recurrence. This 
finding emphasizes again, that the biology of CRLM differs 
widely: while tumor recurrence was unresectable for various 
reasons in some, many patients were able to undergo 
curative repeat surgery for limited tumor recurrence. 

In summary, the Imai et al. paper is another brick in 
the wall of modern management of CRLM demonstrating 
the importance of expert liver surgery for the optimal 

management of patients with CRLM. As others before, this 
paper demonstrates that many patients even with extensive 
metastasis may benefit from regional treatments, although 
established risk scores would predict limited outcome. 
Ideally, patients with a rapid recurrence should receive 
chemotherapy and those with a favorable response should 
undergo aggressive surgical concepts. In the absence of 
sharply discriminating scoring systems, surgery should be 
offered to all patients with CRLM, if the disease appears 
resectable using all technical and medical treatment 
options. Although not supported by randomized trials, most 
patients with such extensive disease should primarily receive 
systemic chemotherapy as in the Imai et al. study. Upon 
response to this treatment, aggressive surgical concepts can 
be implemented. Potentially, molecular profiling will help 
to prospectively stratify patients to primary, staged or repeat 
surgery as well as chemotherapy in the future.
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