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How far should we go? 



Colorectal cancer (CRC) 
• Third most commonly diagnosed cancer
• Fourth most common cause of cancer death
• Anually 1.4 million new cases and 694 000 deaths (2012)

Male Female



The incidence of colorectal cancer liver 
metastases (CRCLM)

• Frequently reported as 40-50% of patients 
with CRC

• True incidence – population-based studies
– 24.7% – 27.3%

Manfredi S, et al. Ann Surg. 2006;244:254–259
Hackl C, et al. BMC Cancer. 2014;14:810
Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78



Metastatic patterns
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Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78
Engstrand J, Jonas E, et al. Oncologist. 2017;22:1067-1074



Cumulative incidence
(a) liver and (b) lung metastases*

*related to the time of diagnosis of the primary tumour

Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78



• It is not
about:

– development
– presentation

• It is about
– detection

Strongest quality parameter for pre- and
peri-operative liver imaging

Bad quality imaging

Good quality imaging

All liver metastases are present and potentially detectable 
at the diagnosis and/or operation of the primary tumour



Pre-contrast Arterial phase Portovenous 
phase Delayed phase Hepatobiliary 

phase

CE-MDCT ✔ ✔ ✔ ✔ ✗

Conventional MRI ✔ ✔ ✔ ✔ ✗

Gd-EOB-DTPA-MRI ✔ ✔ ✔ ✔ ✔

Pre-contrast Arterial phase Portovenous 
phase Delayed phase

CE-MDCT ✔ ✔ ✔ ✔

ECCM-MRI ✔ ✔ ✔ ✔

Gd-EOB-DTPA-MRI ✔ ✔ ✔ ✔

CE-MDCT contrast-enhanced multi-detector computed tomography

ECCM-MRI MRI with extracellular contrast media 

Gd-EOB-DTPA-MRI gadoxetic acid-enhanced MRI 

Gd-EOB-DTPA (Primovist® /Eovist®)
Gadolinium ethoxybenzyl diethylenetriaminepentaacetic acid



• Number of metastases
• Size of metastases
• Segmental distribution
• Macroscopic surgical margins
• Extrahepatic disease

Resectable Unresectable

Operation Palliation

Curative intervention for CRCLM - the 1900’s paradigm

Decisions based on what is taken away



• Retrospective analysis 1971-1984 
• 72 resections

• Recommendations
– <4 liver tumours
– no extrahepatic disease
– a resection margin of at least I0 mm

Ekberg, et al. Br J Surg. 1986;73:727-31

Liver resection should not be performed
unless all of these requirements are met



Curative intervention for CRCLM - the 2000’s paradigm

• Absolute contra-indications
• Inability to achieve a R0 situation in the liver
• Inability to leave a sufficient future liver remnant (FLR)

• Relative contra-indications
• extrahepatic disease
• progress on chemotherapy
• and more…………

Pawlik T, et al. The Oncologist 2008;13:51-64

Decisions based on what is left behind



The future liver remnant

• Sufficient volume and quality
– to sustain immediate post-operative 

function
– to allow sufficient post-resection 

regeneration

• Intact arterial and portal supply 
and biliary and venous drainage

• Tumour free

Liver failure is the biggest cause of post-operative 
mortality after liver resection

Belghiti J, et al. J Am Coll Surg. 2000;191:38-46
Jarnagin W, et al. Ann Surg. 2002;236:397-407



Breitenstein S, et al. World J Surg. 2009;33:797-803

What is a sufficient future liver remnant?



Guglielmi A, et al. Dig Surg 2012;29:6–17

Liver dysfunction



Conversion strategies

Group 1
Readily resectable with a single 

intervention (15-25%)

Group 2
Unresectable but potentially resectable

with multimodality conversion (15-20%)

Group 3
Unresectable and unlikely to become 

resectable (60-70%) 



Conversion strategies

Resection is precluded by combinations of

• Segmental distribution of disease

• Too small FLR

• Engagement of vital FLR-related structures



Conversion strategies

Tumour-targeting
• Conversion chemotherapy
• Local ablation techniques

FLR-targeting
• Portal vein embolization (PVE)
• Portal vein ligation (PVL)

Combination
• Staged surgery
• In situ liver split (ALPPS)
• Liver transplant





Complete response in CRCLM

• Complete radiological response – 9-37% of patients 

• Complete pathological response – 20-100% of lesions

• Complete clinical response – 26-62% of lesions

Elias et al. , D. et al. J Surg Oncol 2004;86:4-9
Benoist, S. et al. J. Clin. Oncol 2006;24:3939-3945
Elias, D. et al.. Ann. Surg Oncol 2007;14:3188-3194
Fiorentini, G. et al. Tumori 2008;94:489-492
Tanaka, K. et al.. Ann. Surg 2009;250:935-942
Auer, R. C. et al. Cancer 2010;16:1502-1509
van Vledder, M. G. et al. J Gastrointest Surg 2010;14:1691-1700
Ferrero, A. et al. J Gastrointest Surg 2012;16:806-14



Local ablation

Radiofrequency ablation (RFA)
• energy delivered as current
• oscillations in the RF range polarizes molecules (water)
• creates a wobble that induces heat by friction that is 

conducted
Microwave ablation (MWA)
• direct application of an electromagnetic field
• oscillation in MW frequency range (0.915 or 2.45 GHz)
• water molecules oscillate and cause frictional heat
Irreversible electroporation (IRE)
• short bursts of 3000–5000 volts at 20–50 ampere
• delivered between a lattice of electrodes surrounding 

the tumour
• disruption of cell membranes (apoptosis, cell death with 

minimal heat)
• surrounding connective tissue is preserved (vessels, bile 

ducts, nerve sheaths)



LA versus resection





PVE versus PVL 

Robles R, et al. Eur J Surg Oncol. 2012;38:586-93
Van Lienden KP, et al. Cardiovasc Intervent Radiol. 2013 Mar 13. [Epub ahead of print]

PVL

PVL



In situ split (ALPPS) 
• Operation 1:

– division of liver 
parenchyma

– FLR - preservation of 
vascularity and biliary 
drainage

– Resectate - portal vein 
ligation, preservation of 
arterial supply and 
biliary/venous drainage

• Operation 2: 
– Resection









95% CI

DFS

OS

95% CI

Hagness M, et al. Ann Surg 2013;257:800–806
Line P, et al. Ann Surg 2015,262:e5–e9 



Resectability alone is a bad predictor of
survival after liver resection for CRCLM



Predictors of recurrence

• Age
• T-stage
• N-stage
• Primary tumor differentiation
• Size of largest metastasis
• Number of metastasis
• Disease-free interval to LM
• CEA level at time of

hepatectomy
• Extra-hepatic metastasis

• Nordlinger
• Fong
• Nagashima
• Konopke
• Sofocleous
• Basingstoke

Dupré A, et al. J Surg Oncol. 2018;117:1330-1336



Curative intervention for CRC metastases –
the post 2010 paradigm

OMD – oligometastatic disease

• metastases at 2-3 sites, n ≤ 5 (or sometimes more)

• predominantly visceral (liver, primary, lung, 

peritoneum, nodes and ovary)

• lesions in bones and brain are excluded

Van Cutsem E, et al. Annals of Oncology 2016;27:1386-1422 



OMD
• potentially curative approach

Non-OMD
• long-term disease control, potentially

contributing to OS (although unlikely, 
potentially cure)

Van Cutsem E, et al. Annals of Oncology 2016;27:1386-1422 

Curative intervention for CRC metastases –
the post 2010 paradigm



Survival (OS) liver metastases

BSC vs. palliative chemotherapy, median survival 0.24 versus 1.2 years, p < 0.001
Palliative chemotherapy vs. curative intended interventions, median survival 1.2 vs. 4.7 
years, p < 0.001 Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78



Survival (OS) liver and lung metastases

Liver and lung vs. liver-only metastases, median survival 1.8 and 1.4 years, p = 0.204
Liver-only vs. lung-only metastases, median survival 1.4 and 4.3 years, p = 0.006
Lung-only metastases vs. non-metastatic CRC p < 0.001

Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78



Midgut versus hindgut CRC

Differences

• microbiome

• clinical

• chromosomal

• molecular



Midgut versus hindgut CRC

• Liver metastases were more frequent in hindgut
cancers (28.4% versus 22.1%, p = 0.029)

• Lung metastases were more frequent in hindgut
cancers (19.7% versus 13.2%, p = 0.010)

• Peritoneal metastases were more frequent in midgut
cancers (10.6% versus 5.5%, p = 0.003)

• Patients with liver metastatic hindgut cancer were
more often resected, compared to patients with liver 
metastatic midgut cancer (30.8% versus 14.2%, p = 
0.005)

Engstrand J, Jonas E, et al. BMC Cancer. 2018;18:78



Survival (OS) midgut versus hindcut CRC + LM

Midgut versus hindgut cancer with liver metastases (median survival 17.7 versus 6.7 
months) (p < 0.001) 



Resected liver metastatic hindgut versus midgut cancer (p = 0.012)
Non-resected liver metastatic hindgut versus midgut cancer (p = 0.007) 

Survival (OS) midgut versus hindcut CRCLM



Patient

Radiologist

Pathologist

Oncologist

Hepatologist

Surgeon

Anaestetist

MDT assessment

In a patient with synchronously detected bi-lobar CRCLM 
there are more than 2 000 000 treatment options



Conclusions

• New indications for curative intervention for CRCLM

• Think technical, but also oncological

• Centralization and centres of excellence

• No treatment of M1 patients before MDT assessment



Thank you
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