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Colorectal cancer (CRC) is the second leading cause of 
cancer related mortality, though improvements in CRC 
screening, systemic and local treatment, and surgical 
technique have steadily won victories in the battle against 
CRC, and the rate of mortality from CRC is steadily 
declining (1). However, perhaps no clinical-oncologic 
scenario is as unstandardized as the management of 
colorectal-liver metastases (CRLM) and their evaluation 
for consideration of resectability. Previous work has 
demonstrated the low concordance between medical 
oncologists and cancer subspecialists in this regard (2,3), but 
perhaps more striking is the inability for surgeons to arrive 
to consensus on what constitutes resectable or unresectable 
anatomy (4). Not surprisingly, methodologically robust 
studies have demonstrated variations in surgical resection 
practices. Fenton et al. recently published an exhaustive 
analysis of 7 years of data from the CORECT-R repository, 
encompassing 7,423 hepatic resections across the NHS 
system in England (5). Here we will highlight key findings 
from this report, and explore potential drivers of the 
observed variability in the care of patients with CRLM.

Noteworthy, findings from Fenton et al. include the 
report of steady increases in the number of hepatectomies 
conducted for CRLM (Figure 1), plateauing at around 5% 
of patients. However, despite the increased rate of resection, 
the number of major liver resections declined over this 
period of time (48.2% vs. 39.9%, P<0.001), perhaps due 
to closer adherence to parenchymal sparing principles (5). 
However, patients were more likely to be offered surgical 

resection for CRLM if their primary resection occurred 
at centers with dedicated hepato-pancreato-biliary (HPB) 
teams, suggesting a difference in referral pathways between 
hospitals. Furthermore, patients who underwent liver 
resection at a center without a dedicated liver specialist 
team were more likely to undergo major liver resections 
(41.1 vs. 36.1, P<0.001).

Over the last two decades advances in liver resection 
techniques such as vascular modulation to stimulate 
hyperplasia and hypertrophy (6), two stage hepatectomy 
including associating liver partition with portal vein  
l igat ion (7) ,  and exploratory  protocols  for  l iver 
transplantation for CRLM (8) have bucked the status quo 
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Figure 1 Percentage of patients who receive a major resection for 
colorectal cancer, and who go on to have a hepatic resection, by the 
year of the primary colorectal resection. Reproduced from Fenton 
et al., Ann Surg Nov. 2019 with permission. 
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Figure 2 Geospatial distribution of instrumental variable quintiles (top panel) and the probability of liver resection in each of the 
instrumental variable quintiles (bottom panel). (A) Neighborhood-area liver resection rate; (B) medical service study area liver resection rate. 
Reproduced from Raoof et al., Ann Surg Oct. 2019 with permission.
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of what is resectable liver anatomy. Indeed, the observed 
pattern of discordance in patient care reported by Fenton 
et al. is not reserved to the centralized system of the NHS. 
A recent report by Raoof et al. found similar disparities in 
access to hepatic resection for CRLM based on both the 
medical service area and the neighborhood-area in which a 
patient resides in (9) (Figure 2). This is not a trivial finding 
as lack of access to hepatic resection was tied to worse 
survival in the underserved regions. Yet, despite consensus 
statements in the approach to patients with CRLM (10), 
agreement between expert HPB surgeons, the cadres of 
whom may train through various fellowships en route 
to becoming HPB experts, is lacking. This can result 
in confusion for referring practitioners, and highlights 
the need to educate referring physicians such as medical 
oncologist and general surgeons to encourage seeking 
multiple opinions. Recent concomitant advances in the 
care of patients with CRLM may explain the multiplicity 
of approaches employed between center, and in the future 
we may reach an equilibrium of established protocols, not 
unlike the assessment of resectability for pancreatic cancer 
in the head of the pancreas, however communally we must 
push for establishing these pathways to optimize the care of 

these patients.
Beyond the discordance in resection rate based on 

hospital location and access to HPB teams, Fenton et al. 
also uncovered patient characteristics which correlated with 
lower observed rates of resection. For example, right sided 
primary lesions, advanced age, additional comorbidities, 
socioeconomic deprivation, and female gender were all 
found to associate with fewer hepatic resections. While 
some of these variables, such as right sided CRCs, may 
portend a more aggressive tumor biology, and thus obviate 
the opportunity for liver resection in upon stage IV  
disease (11),  the f inding that women receive less 
hepatectomies for the same disease should be highlighted, 
and efforts to understand the biological, social, and 
cognitive factors which result in this discrepancy explored. 
Similarly, efforts to understand the access to liver surgery 
for patients >70 years of age, and those residing within 
an economically deprived household will necessitate 
multidisciplinary interventions to bridge the divide in care.

From the 10,000-foot view offered by Fenton et al. we 
can see that the advance against CRLM continues despite 
the interceding challenges presented by a complex surgical 
procedure. Ultimately, stakeholders including physicians, 
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patients, payers, and administrators will be required to 
streamline timely referral and adequate multidisciplinary 
evaluation for patients presenting with CRLM. However, 
as we train the next generation of HPB surgeons, we must 
ensure that our trainees gain exposure to a multiplicity of 
approaches in the management of these patients (12), and 
become versed in quality and outcome science, so that 
a prevailing consensus and standardization of care may 
develop. We must entrain the next generation of HPB 
surgeons to assess resectability from both a technical and 
oncologic perspective. Take for example the case of patient 
with right sided hepatic metastases and a 70% future liver 
remnant, with concomitant periportal nodes which are PET 
avid and solitary pulmonary metastases (Figure 3A) and 
the case of a patient with bilobar metastatic disease and a 
28% future liver remnant, with no evidence of extrahepatic 
disease and biochemical response to FOLFOX-Bevacizumab  
(Figure 3B). The first patient, while technically resectable 
from an HPB perspective is likely to garner little oncologic 
benefit in the long run; conversely the second patient may 
present a borderline technically resectable patient, but could 
achieve long term disease control with the appropriate 
surgical plan.

Given the heterogeneity between HPB surgeons and 
loco-regional practices, patients and referring physicians 
should view surgical opinions of resectability for hepatic 
colorectal liver metastases with a grain of salt, and seek 

second and third opinions from multiple HPB surgeons 
prior to closing the door at a potential curative intervention.
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Figure 3 Examples of patients with technically resectable, but oncologically unresectable CRLM (A), and technically challenging, but 
oncologically beneficial disease distribution (B). CRLM, colorectal-liver metastases.
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