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Case Presentation
• 63 yo female investigated for mild 

constipation and abdominal discomfort

• Marked circumferential wall thickening of 

the recto- sigmoid colon 

• Transmural invasion (T3)

• “innummerable bilateral liver metastases”

-Biopsy: Mod Diff AdenoCa

Kras mut+ Braf wt













IMPRESSION: 
1. Hypermetabolic colonic mass, highly worrisome for cancer.
2. Multiple bilobar hypermetabolic liver masses, highly worrisome for metastases.
3. No adenopathy or other FDG avid abnormalities to suggest additional metastatic disease.

PET/CT



Clinical Options

1. Resect the rectal lesion, start systemic chemotherapy

2. Resect the rectal lesion, resect the liver lesions, start 

chemotherapy

3. Chemoradiotherapy, resect rectal lesion, systemic 

chemotherapy, resect liver lesions

4. Systemic chemotherapy, resect liver and rectal lesions, 

complete systemic chemotherapy



Liver metastases in colorectal cancer

• CRC-LM develop in ~ 30% of patients

 50%  synchronous
 higher risk in Stage III disease (OR 8.3)

• Best treatment is multi-modal

– surgery + chemotherapy

– < 5-10% 5-year OS if untreated1,2

• Surgery remains underutilized

1.Manfredi  S, Ann Surg 2006;244: 254–259

2. Cummings LC, Cancer. 2007 Feb 15;109(4):718-26



Evolving Definition of 
Resectability

Donadon et al. Gastrointest Cancer Res. 2007; 1:20-27

By What Comes Out

The Past

By What Stays In

Now

Easy to Define More Difficult to Define
AHPBA/SSO/SSAT Consensus criteria for resectability 2

Disease 

characteristics

Liver characteristics Extra-hepatic disease

Any number R0 margin anticipated Lung Mets

Any size Liver parenchyma >20-30% ? Lymph nodes?

Any TNM Maintain vascular supply ? Other sites

Any CEA Preserve biliary outflow





Timing of surgery and chemotherapy

Resection of 
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Timing of Resection and Chemotherapy

• Traditional Approach

– Surgery First

– Chemotherapy (Pseudoadjuvant)

• Perioperative Approach

– 4-6 cycles of chemotherapy 

– Liver resection

– Completion of chemotherapy



Traditional (surgery first) approach 
• Advantages

– Early resection of primary

• Eliminates bleeding, obstruction

– Removes source of metastases

– Plan liver surgery on original size/location

• Disadvantages

– Significant delay (>3months) in Systemic 
chemotherapy

– Primary symptoms are uncommon

– Complications may cause future delays 

– Liver mets may progress 

– Less likely if chemo rads includes 
oxaliplatin

– Less appealing for advanced LM

Liver 

resection 6-8 w

Resection of 

Primary 6-8 w

Adjuvant

Chemotherapy

ChemoRT

(if rectal)



Reference Year Hazard Ratio

Langer 2002 0.78

Portier 2006 0.66

Nordlinger 2008 0.78

Adam 2010 0.64

Fixed Effect 0.71

P <0.001 Surgery + Chemo Surgery

Reference Year Hazard Ratio

Langer 2002 0.77

Portier 2006 0.73

Parks 2007 0.75

Nordlinger 2008 0.87

Adam 2010 0.68

Fixed Effect 0.77

P <0.001 Surgery + Chemo Surgery

Chemotherapy post Liver Rx (pseudo-adj)

Araujo et al. Ann Surg Oncol 2015;22:3070-3078

Overall Survival            Hazard Ratio and 95% CI

0.4 0.6 0.8 1.0 1.2 1.4

0.4 0.6 0.8 1.0 1.2 1.4

Recurrence-free Survival    Hazard Ratio and 95% CI



Surgery first approach

• 320 pts (2002-07)

• 40% synchronous 

• 114 (35%) had chemo after 
Liver Rx

• Disease-Free Survival

– 3yr: 46%; 5yr: 42%

• Overall Survival

– 3yr: 64%; 5yr: 55%

• Predictors of OS

– Synchronous mets

– Size of largest lesion

– LN +ve primary

– Post-op chemotherapy

• HR=0.42 (0.23-0.75)



Perioperative Chemotherapy Approach

• 4-6 cycles of chemotherapy prior to liver resection

– Limit toxicity

• Potential advantages

– Assess tumour biology

– Response to chemotherapy

– Potential downsizing

Resection of 

Primary and 

Liver Mets 6-8 w
1-8 w

Chemotherapy

±RT

Adjuvant 

Chemotherapy



Chemotherapy effects

Irinotecan= Steatohepatits Oxaliplatin= Sinusoidal Obstruction



Chemotx Duration and Surgical Morbidity
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Response to Chemotherapy

Fong 1999 Blazer, Vauthey 2008



Tumour response to preoperative therapy predicts 

resectability of liver metastases

Folprecht G, et al. Ann Oncol. 2005.



EORTC 40983: EPOC

Nordlinger B, et al. Lancet. 2008. 

6

HR= 0.77; CI: 0.60-1.00, p=0.041

+8.1%

at 3 years 
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HR 0.87, 95% CI 0.66–1.14; p=0.30

Overall survival

----- = Periop CT
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+4.1%

at 5 years 

Patient Population
Primary

Endpoint 

Secondary 

Endpoints
Result

mCRC patients 

with

resectable CLM

PFS OS,

Tumour 

resectability,

Tumour response

Perioperative chemotherapy with

FOLFOX4 increased PFS vs. surgery alone

OS was numerically increased, but not 

significant



HR 1.49 95%CI (1.04, 2.12); p=0.030
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All randomised KRAS wild-type patients. 

Median PFS: Arm A  vs. Arm B = 20.5 vs. 14.1 months

HR 1.48 95%CI (0.85, 2.58); p=0.163
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Time to death (months)
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Progression-free 

survival

Overall survival

All randomised KRAS wild-type patients. 

Median OS: Arm A not reached vs. Arm B = 39.1 months

Arm A = Chemo
Arm B = Chemo + cetuximab

Addition of cetuximab to FOLFIRI/FOLFOX had  significant 

detriment on survival 

in KRAS wild-type patients (PFS = 14.1 months vs. 20.5 months)

Primrose J, et al. J Clin Oncol 31, 2013 (suppl; abstr 3504).

New EPOC: Cetuximab + chemotherapy



Perioperative Approach

• Advantages

– Early systemic therapy

– Assess response to chemotherapy

– Downsizing, improved R0

• Disadvantages

– Evidence is inconclusive

– Progression on chemotherapy

– Management of disappearing lesions



Optimizing Resection in CRC Liver mets
• Liver preserving approach

– Parenchymal sparing surgery

– Maximal FRL

– Avoid chemotherapy associated toxicity

– Options for future resection

• Planned sequential surgery

– 2-stage liver resections

– Modified sequence  liver first approach

– ALLPS

• Adjuncts to increase resectability

– Portal Vein embolization

– Ablation

– Y90





Synchronous resection
• Advantages

– Single anesthetic

– Early systemic chemotherapy

– Decreased length of stay and costs compared to 2 

ORs

• Disadvantages

– Higher complication rate

• Anastamotic leaks, infectious complications

• Intra-op low CVP, post op high portal pressures

– Major hepatic resections



273 Patients (2000-2017)

• 52% colon, 48% rectum

• 62% neoadjuvant Tx

• 22% SD, 62% PR

• Median 3.4 mets

• 47% bilobar

• 70% received adjuvant Tx

• Receipt of adjuvant therapy 

and major morbidity 

associated with OS





Length of Hospitalization -
Concomitant vs Staged Resection

Synchronous Hepatic Metastases

Study
Concomitant Staged

Weight 
(%)

Mean Difference
IV, Random

95% CI [days]
Mean DifferenceMean 

[days] 
SD

[days]
Total

Mean 
[days]

SD 
[days]

Total 

Chua 2004 11.4 6.7 64 22.4 17.6 32 4.2 -11.00 [-17.32, -4.68]

Jaeck 1999 17 10 28 15 5 31 6.1 2.00 [-2.10, 6.10]

Luo 2010 8 2 129 14 2.75 276 9.2 -6.00 [-6.47, -5.53]

Martin 2003 10 8.25 134 18 8.5 106 8.1 -8.00 [-10.14, -5.86]

Martin 2009 10 14.5 70 18 8 160 6.6 -8.00 [-11.62, -4.38]

Petri 2010 13.1 7 14 11.7 6 29 5.9 1.40 [-2.87, 5.67]

Reddy 2007 8.6 1.8 135 12.6 2.5 475 9.2 -4.00 [-4.38, -3.62]

Slupski 2009 12 4 28 15 3.5 61 8.5 -3.00 [-4.72, -1.28]

Tanaka 2004 25.6 10.4 39 23.1 10.3 37 5.6 2.50 [-2.15, 7.15]

Thelen 2007 20.05 8 40 19.85 30.7 179 5.1 0.20 [-4.94, 5.34]

Vassillou 
2007 12 6 25 20 8 78 7.3 -8.00 [-10.95, -5.05]

Vogt 1991 15 1.3 19 26 1.2 17 9.0 -11.00 [-11.82, -10.18]

Weber 2003 17 9 35 16 7 62 6.8 1.00 [-2.45, 4.45]

Yan 2007 7 2.3 73 15 4.5 30 8.5 -8.00 [-9.69, -6.31]

Total (95%CI) 833 1573 100 -4.64 [-6.38, -2.90]

Heterogeneity: Tau2 = 8.53 Chi2 = 320.66, df = 13 (p < 0.00001); I2 = 96%
Test for overall effect: Z = 5.23 (P < 0.00001)

-10    -5    0     5    10
Favors            Favors

Concomitant      Staged

Yin et al. Hepatology, 2013



5-Year Overall Survival         
Concomitant vs Staged Resection

Synchronous Hepatic Metastases

Study Log 
(Hazard Ratio)

SE Concomitant 
Total

Staged
Total Weight

Hazard Ratio
IV, Fixed, 95% CI

Hazard Ratio

Capussotti 2007 0.25 0.25 70 57 13.4 1.28 [0.79, 2.10]

Chua 2004 0.21 0.26 64 32 12.4 1.23 [0.74, 2.05]

Slupski 2007 0.03 0.33 28 61 7.7 1.03 [0.54, 1.97]

Tanaka 2004 -0.5 0.38 39 37 5.8 0.61 [0.29,1.28]

Thelen 2007 -0.39 0.28 40 179 10.7 0.68 [0.39, 1.17]

Turrini 2007 -0.13 0.19 57 62 23.2 0.88 [0.61, 1.27]

Vogt 1991 -0.09 0.48 19 17 3.6 0.91 [0.36, 2.34]

Weber 2003 0.2 0.25 35 62 13.4 1.22 [0.75, 1.99]

Yan 2007 -0.13 0.29 73 30 9.9 0.88 [0.50, 1.55]

Subtotal (95%CI) 425 537 100.0
0.97 

[0.81, 1.16]

Heterogeneity: Chi2 = 6.58, df = 8 (P = 0.99, I2 = 0%
test for overall effect: Z – 0.31 (P = 0.76)

0.02   0.1          1          10      50    
Favors                   Favors

Concomitant             Staged

Yin et al. Hepatology, 2013



Liver First Approach

• Advantages

– Metastatic disease is primary determinant of outcome

– Early systemic chemotherapy

– Symptoms/progression of primary is uncommon (5%)

– Most advantageous for rectal primary and advanced LM

– Long course radiation

• Disadvantages

– 20% will not have primary resection

• Disease progression or complications



• 1004 Pts synchronous liver mets, 4 centres

• 64% Traditional, 33% Synchonous, 3% Liver 
first

– Liver first-higher rates of Rectal Ca, 
bilateral LM and pre-op chemo

• No difference in morbidity or mortality

• Multivariate analysis: male sex, rectal primary 
and RFA associated with worse OS

• 5yr OS 44%

JACS 2013

JACS 2020 ePub



Synchronous Hepatic Metastases

Brouquet et al, JACS 2010; 210:934                               Mayo et al, JACS 2013; 216:707

Survival after Liver-Directed Operations (mo) 

Three Operative Approaches



Summary
• Different approaches based on timing of surgery, 

chemotherapy and radiation

– CRC first

– Simultaneous resection

– Liver first

• Metastatic disease and systemic chemotherapy are 

main determinants of outcome

• Selection of approach depends on:

– Location of primary and need for ChemoRT

• short vs long course

– Extent of LM and hepatic resection required.



THANK YOU……….


