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Colorectal cancer (CRC) is the third most frequent cancer 
worldwide. Distant metastases occur frequently. Nearly 
half of the patients present with or subsequently develop 
liver metastases, and about one third of patients have 
extrahepatic metastases already at the time of diagnosis or at 
a later date in the course of disease (1). Hepatic resection is 
the standard of care for colorectal liver metastases (CRLM) 
but only about 15–30% of patients are eligible for upfront 
surgery (2). Often, extensive or multifocal intrahepatic 
spread or the presence of extrahepatic disease (EHD) 
prevent resection for technical/functional reasons or make 
it questionable from an oncologic point of view.

In recent years there have been substantial developments 
in the treatment CRLM (2-7). The most significant 
changes were the invention of preoperative liver volume 
modulation techniques, the acceptance of parenchymal 
sparing resections as oncological adequate procedures and 
the introduction of effective chemotherapy regimens (2-5).  
With ongoing progress, the spectrum of indications for 
surgery for CRLM was steadily widened, and the presence 
of EHD was no longer considered a contraindication to 
liver resection provided that there was a chance of complete 
resection at all sites (8-10). Reports suggested a potential 
benefit and the possibility of achieving long-term survival 
and even cure (Table 1) (8-21). However, the literature is 
difficult to interpret due to a wide variability in selection 
criteria and in oncological pretreatment. Therefore, 
conclusions have to be drawn with caution, and the 
prognostic benefit after resection of liver and concomitant 
extrahepatic metastases is not yet clearly determined.

In a previous issue of Ann Transl Med, Hasselgren et al.  
reported in a retrospective study on outcome after hepatic 
resection for CRLM in the presence of EHD based on the 
data of the national Swedish liver registry (SweLiv) (22).  
Between 2009 and 2015, a total of 2,174 patients 
underwent surgical resection or intervention for CRLM, 
with 277 patients having concomitant EHD. In 246 cases 
metastases were confined to a single extrahepatic site. 
EHD was located in the lung in 179 patients, in lymph 
nodes in 69 patients, in the peritoneum in 29 patients 
and in other sites in 11 patients. Treatment of CRLM 
was either by hepatic resection in 244 patients or by 
ablation in 33 patients. The median overall survival of 
all 277 patients was 40 months, with 45 months after 
resection compared to 26 months after ablation of 
CRLM (P=0.001). Single site EHD was associated with 
a median survival of 48 versus 35 months in EHD at 
two or three sites. Within the resection group, patients 
with concomitant lung metastases had a superior median 
survival (50 months) than with lymphatic (32 months)  
or peritoneal disease (28 months) (P=0.022 and P=0.012, 
respectively).  Besides,  patients who responded to 
preoperative chemotherapy had a much better median 
survival (48 months) compared to those with progressive 
disease under chemotherapy (13 months) upon multivariate 
analysis (P=0.004). 

This is by far the largest report on surgical therapy of 
CRLM in the presence of EHD. It focusses on extrahepatic 
metastases in the lung, lymph nodes and the peritoneum. 
This stands to reason as these three sites account for about 
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Table 1 Survival after resection of CRLM in the presence of EHD—review of literature 

References Year No. of pts.

Site of EHD*, n [%] Survival

Lung Lymph node Peritoneum Other 3 years (%) 5 years (%)
Median 
(months)

Ferrero et al. 2004 32 1 [3] 13 [41] 12 [38] 6 [19] – 15.6 –

Elias et al. 2005 84 14 [17] 22 [26] 37 [44] 31 [37] – 27.6 –

Figueras et al. 2007 73 26 [36] 11 [15] 6 [8] NR 41 19 27

Kornprat et al. 2007 18 2 [11] 4 [22] 12 [67] NR – – 32

Aoki et al. 2008 41 1 [2] 25 [61] 13 [32] 3 [7] – – 19

Byam et al. 2009 39 13 [33] 8 [21] 11 [28] 6 [15] – – 24

Carpizo et al. 2009 127 34 [27] 32 [25] 15 [12] 51 [40] 47 26 36

Adam et al. 2011 186 108 [58] 56 [30] 16 [9] 10 [5] – 28 –

Pulitanò et al. 2011 171 62 [36] 41 [24] 25 [15] NR – 26 –

Wei et al. 2016 26 13 [50] 6 [23] 5 [19] 3 [12] 53 – 38

Leung et al. 2017 219 57 [26] 68 [31] 33 [15] 38 [17] 49 28 34.4

Hasselgren et al. 2020 277/244**; 246** 179 [65] 69 [25] 29 [10] 30 [11] – – 40/45**; 48***

Review of literature 2004–2020 (not complete). *, total may be ≠ 100% due to multiple site EHD; **, CRLM resected; ***, single site EHD only 
disease. EHD, extrahepatic disease; NR, not reported; CRLM, colorectal liver metastases.

80% or more EHD in patients considered for resection of 
CRLM (see Table 1).

The paper is of great importance in several respects. 
First, it is a large nationwide study including almost all 
patients undergoing surgical or interventional treatment for 
CRLM and EHD in Sweden. SweLiv is a validated national 
quality registry with a coverage of more than 95% of all 
liver resection and ablation cases for primary or secondary 
liver tumors. This gives a representative overview on the 
incidence of EHD in all resection candidates. Thus, it does 
not only reduce the influence of center specific inclusion 
criteria but reflects the nationwide daily surgical reality. 
Second, the short inclusion period of only 7 years supports 
a homogeneous group ensuring the comparability of staging 
procedures and systemic chemotherapy. Third, there is a 
comparably long median follow-up time after liver surgery 
of 26 months with 50% of patients being alive at the end of 
follow-up period. This allows to calculate reliable survival 
curves with high numbers at risk at least for the first 2 years. 

The paper has two main messages:
(I) Patients benefit from resection of CRLM even in 

the presence of EHD.
(II) Patients whose tumors respond well to preoperative 

chemotherapy have a better prognosis than those 
with progressive disease.

This information strongly supports an increased 
consideration of resection for CRLM in the presence 
of EHD. And it stresses the importance of presurgical 
chemotherapy. Beyond its therapeutical effect response to 
systemic treatment is a common strategy to select patients 
for resection, in particular in systemic disease. These 
statements are of high clinical relevance. But, and not at all 
surprisingly the paper poses more questions than it answers. 
In particular it fails to more clearly show which patients 
are the best candidates for surgery, which benefit more and 
which less or not at all. Nowadays, even extended resections 
for CRLM can be performed with peri-operative mortality 
rates below 2% in most specialized hepatobiliary centers. 
Five-year survival rates range between 35–50% or even 
higher depending on patient selection (4-7,23). In contrast, 
in metastatic CRC not amenable to surgery survival of 
16–24 months can be achieved by chemotherapy and up to 
30 months in highly selected patients (24,25). These are the 
hallmarks a surgical approach to CRLM and EHD has to be 
measured against.

The Swedish paper reports on a median survival of 
45 months (and of 48 months in single site EHD) which 
exceeds the best outcomes in patients receiving systemic 
treatment alone. The 5-year survival rate of around 40% is 
almost in the range of what we can expect in CRLM without 
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EHD. These results compare favorably to most reports in 
the literature. The reasons for this may be manifold but not 
least because of differences in the study periods. The paper 
by Hasselgren et al. refers exclusively to patients treated in 
the near past where there were significant improvements in 
the diagnostic work-up and availability of effective chemo- 
and targeted therapy. 

In addition, Hasselgren et al. describe a significantly 
longer survival after resection of CRLM with EHD in the 
lung than with in lymph nodes and peritoneum. This is in 
accordance to data of the literature suggesting that the site 
of extrahepatic metastases is a prognostic factor (Table 2) 
(10,11,18,19,22,26).

To better assess the value of resection in CRLM and 
concomitant EHD and to further approach this topic 
scientifically a precise and comprehensive characterization 
of the entire malignant disease is indispensable. This 
includes detailed information about the location (right-sided 

versus left-sided) and stage of the primary tumor as well as 
an exact description of the number, size and distribution of 
all metastatic sites and the oncological pretreatment.

Clearly, complete removal of all intra- and extrahepatic 
tumor is essential to achieve long-term survival or even 
cure. Most data in this regard exist for patients having 
resectable liver and lung metastases (see Table 2). Although 
further evidence is lacking this setting is an accepted 
indication for surgery. In a systemic review of the literature 
enrolling 52 studies worldwide outcome was analysed 
in a total of 1,936 cases of R0-resections of CRLM and 
concomitant EHD (26). This meta-analyses revealed a 
median and 3- and 5-year survival after resection of liver 
and lung metastases (23 studies with n=574 patients) of  
42 months and 58% and 26%, respectively, after resection 
of liver and peritoneal disease (16 studies with 378 patients) 
of 29 months and 37% and 17%, and after resection of liver 
and lymph node metastases of 25 months and 35% and 15% 

Table 2 Review of literature 2011–2020 (not complete), papers stratifying according to site of extrahepatic disease (lung, lymph nodes, peritoneum) 

References Year
EHD Survival

Site N 3 years (%) 5 years (%) Median (months)

Adam et al. 2011 Lung 108 37 33 28

Lymph node 56 – 20 –

Peritoneum 26 – 0 –

Pulitanò et al. 2011 Lung 62 60 33 46

Lymph node 41* 43 27 29

Peritoneum 25 32 26 32

Hwang et al. 2014 Lung 852 – – 45

Lymph node 485 – – 26

Peritoneum 424 – – 29

Hadden et al. 2016 Lung 574 58 26 42

Lymph node 559 35 15 24

Peritoneum 378 37 17 29

Leung et al. 2017 Lung 57 68 32 54

Lymph node 68 32 14 24

Peritoneum 33 54 42 40

Hasselgren et al. 2020 Lung 179 – – 50

Lymph node 69 – – 32

Peritoneum 29 – – 28

*, only hepatic pedicle lymph nodes. EHD, extrahepatic disease.
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(21 studies with 559 patients). Finally, resection of CRLM 
and EHD at multiple sites was associated with a median 
survival of 17 months and of 26% and 14% at 3 and 5 years, 
respectively (26). 

These data are based on not at all homogeneous and 
comparable studies, each with its own patients’ selection 
protocol and considerable differences in time period and 
systemic treatment. As such, the reported results vary 
widely from one study to another, e.g., the 5-year survival 
after resection of liver and lung metastases reaches up to 
32% and after CRLM and peritoneal spread even up to 
42% in one single center experience (21).  

Similarly, in the Swedish study the heterogeneity of 
groups concerning the degree of EHD does not permit 
further conclusions. For instance, there is no differentiation 
between solitary or multiple lung metastases with regard 
to the extent of peritoneal disease. To better approach this 
setting, an exact number and size of lung metastases or 
an approximate quantification of peritoneal involvement 
(PI = peritoneal carcinomatosis index) would be of great 
relevance (27).

The results  of  resect ion of  CRLM with nodal 
involvement are even more difficult to interpret. A 
precise anatomical mapping of removed lymph nodes is 
lacking. This is problematic as there may be differences 
in prognostic relevance of involved lymph nodes. While 
lymph node metastases in the hepatic hilum are regarded as 
locoregional spread of CRLM metastases in paraaortic or 
other lymph nodes are considered as distant tumor. This has 
been addressed by some authors reporting a 5-year survival 
of 25% when there were metastases in lymph nodes at the 
hepatic hilum as opposed to 0% when paraaortic nodes were 
involved (28). However, data are limited, heterogeneous and 
sometimes even contradictory, so there is still uncertainty 
whether the site of lymph node metastases has a significant 
influence on prognosis (18,28-30).

 In general, despite radical surgery the chance for cure 
remains low. This applies to all sites of EHD. Reported 
recurrence rates, even after resection of lung metastases, 
are extremely high up to more than 90% (21). This leads to 
the next question whether resection of CRLM is indicated 
in the presence of irresectable EHD. Again, most data exist 
for CRLM and concomitant pulmonary metastases. Maithel 
et al. followed patients after resection of liver metastases in 
the presence of irresectable lung metastases and revealed 
that survival was hardly impaired even in the case of 
progressive lung disease (31). Similarly, Mise et al. analysed 
the course of patients suffering from simultaneous liver and 

lung metastases. Outcome after complete removal of all 
metastatic sites was superior to resection of liver metastases 
only (32). Metastases treated with chemotherapy alone 
were associated with the worst prognosis. These findings 
suggest that the prognosis seems to be determined by the 
progression of hepatic tumor rather than by the pulmonary 
metastatic spread. This may justify the removal of CRLM 
but leaving lung metastases unresected. On the contrary, 
resection of CRLM in the presence of irresectable lymph 
node metastases or untreated peritoneal carcinomatosis 
is uncommon. The Swedish data suggests there is at least 
some benefit if CRLM can be removed completely. Further 
studies, i.e., comparing similar CRLM and EHD disease 
treated with resection of all metastases versus resection of 
CRLM only plus systemic treatment, are warranted to shed 
light on this frequent clinical scenario.

The Swedish authors neither differentiate between 
resected and non-resected EHD nor do they report on 
recurrence rates. There is even no histological proof 
of malignancy in all cases, in particular so in suspected 
pulmonary nodules and those with non-resected EHD. This 
may hamper the interpretation of their data. At the same 
time, this weak point can also be seen as a major strength of 
the paper as it reflects our daily reality. In clinical routine 
we frequently encounter CRLM concomitant with several 
pulmonary nodules where we do not know whether it is 
metastatic disease or not. The Swedish data support that 
we do not make a mistake when we go for liver resection in 
these cases. Similar to that, it is reasonable to proceed with 
resection if unexpected small-volume EHD, e.g., at the 
peritoneum or in hilar lymph nodes, is discovered during 
surgery for CRLM. 

So far, reports have focused on CRLM with concomitant 
single site EHD mainly, but with increased knowledge also 
resection of liver metastases in the presence of multiple site 
EHD should be subject of further studies. The same applies 
for rare sites of EHD, such as metastases in the spleen, 
adrenal gland or ovaries which can be easily removed. 
The few data available in literature suggest results in the 
range of those achieved for resection of CRLM and lung 
metastases (21,26). With further progress in neurosurgery 
and in stereotactic body radiation therapy (SBRT), even 
concomitant metastases to the brain need not inevitably 
be regarded as absolute contraindication to resection of 
CRLM.

A few clinical scores mainly based on the pathological 
characteristics of the CRLM, the EHD and response to 
chemotherapy proved to be helpful to predict outcome after 
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surgery (9,10,21). However, stratification on the basis of 
traditional markers often results in heterogeneous groups, 
and by doing so, subgroups that would benefit from a 
specific treatment are likely not to be detected.

In recent years, enhanced molecular profiling, mainly 
aiming at mutations of TP53, of the RAS/RAF pathway and 
of the members of the SMAD family, respectively, helped 
to better stratify patients for surgery of CRLM (33-35).  
In particular, KRAS mutations have been shown to be 
associated with a worse prognosis after resection of CRLM 
and a higher risk of overall and lung-specific recurrence. 
Interestingly, in a preliminary report resection of single 
site colorectal metastases in the lung or peritoneum was 
not associated with an impaired survival in the presence 
of KRAS or NRAS mutations (36). Further studies are 
warranted to examine this topic more closely and to better 
understand these findings. It is most likely that a more 
detailed knowledge of the molecular pattern of both liver 
and extrahepatic metastases will help to identify factors 
influencing the outcome after surgery in this setting and 
will sharpen our selection criteria. 

In summary, the presented work encountered in a large, 
homogeneous nationwide population is of high clinical 
relevance as it supports that liver resection for CRLM is 
beneficial even in the presence of EHD. 

“Biology is King, selection of cases is Queen, and the technical 
details of surgical procedures are the Princes and Princesses …” (37).  
This we need to have in mind when trying to define the 
role of resection of CRLM in the presence of EHD. While 
surgical procedures are on the way to be well defined, there 
is a lot a lot of work ahead to increase knowledge of biology 
and to improve patients’ selection. The Swedish data both 
justify and stimulate further efforts in this field.
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