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What Defines Contemporary Management?
• Multidisciplinary
• Treatment sequencing 
• Increasing # patients getting resections

• Portal (+hepatic) vein embolization
• Two-stage hepatectomy
• Liver-first sequencing



(Dis)agreement Among Surgeons for Treatment Plans

Ignatavicius, Ann Surg 2020

Easy  Complex scenarios



Disagreement is Either Comical or Scary…

• From this “expert” survey: 
• “In conclusion, choices of therapeutic strategies among 

expert liver surgeons actually look like ‘a throw of the 
dice.’’’

 

Ignatavicius, Ann Surg 2020



• Combination (Simultaneous Colorectal and Liver Surgery)

• Staged 

• Classic Approach (Colorectal Surgery 1st)

• Liver-First (formerly known as “Reverse Approach”)

Synchronous Colorectal Liver Mets (CLM)
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Staged vs. Combo: Not Simple Yes vs. No

 Minor hepatectomy + proctectomy?
 Major hepatectomy + right colectomy?
 Major hepatectomy + proctectomy?
 Bilateral liver mets?



Cumulative Burden of Simultaneous Surgery

Martin, HPB 2023

Predictors of Grade ≥2 Complications

Carefully consider if 
your patient can really 
handle the sequelae of 
8-hr combo case

23% 
to 

57%



• (Dis)agreement among surgeons in treatment decisions

• Safety of Major Hepatectomy is Paramount in 2023

• Borderline/Unresectable CLM 

• Oncologic Outcomes of Liver-First Approach

Staged CLM Resection
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• (Dis)agreement among surgeons in treatment decisions

• Safety of Major Hepatectomy is Paramount in 2023

• Borderline/Unresectable CLM 

• Oncologic Outcomes of Liver-First Approach

Staged CLM Resection



What is our goal? Speed or Safety?

• 8.3% surgical mortality in this RCT (best-selected patients)
• Real-world mortality always worse than RCT 
• USA databases: 90d mortality after major hepatectomy: 5-15% (!)
• Europe: >10% in national databases

Sandstrom, Ann Surg 2018
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• (Dis)agreement among surgeons in treatment decisions

• Safety of Major Hepatectomy is Paramount in 2022

• Borderline/Unresectable CLM 

• Oncologic Outcomes of Liver-First Approach

Staged CLM Resection
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Must Stage: Bilateral (Initially Unresectable) 
Due to Small Future Liver Remnant

1st Stage: 
Partial Resection

+ PVE/HVE

Multiple Bilateral 
CLM (with small 

sFLR)

2nd Stage: 
Major 

Hepatectomy

Adam.  Ann Surg  2000
Jaeck.  Ann Surg  2004
Brouquet. J Clin Oncol  2011



• Not the number of lesions or tumor size
• All about % leftover liver volume
• Must have adequate future liver remnant (FLR)

What Is Considered “Resectable” in 2023?



Case 1: 55 yo male with metastatic rectal cancer. 
PS 0. Small FLR.

 

Baseline with 17% FLR (segments I, II, III)

Insufficient FLR: options?
1. Chemotherapy for life
2. Attempt resection 

(high risk of PHI and/or 
death)

3. PVE

FLR



Standardized Future Liver Remnant (sFLR)

Normal Liver
Extensive

Chemotherapy Cirrhosis
< 20% < 30% < 40%

1. Vauthey JN Ann Surg 2004 4. Azoulay D Ann Surg 2000
5. Kubota K Hepatology 1997

Indications for PVE?

1,2 3,4 5

• Extended duration chemo
• High BMI/fatty liver? 
• Chemo-associated liver injury (CALI)? 

2. Ribero D Br J Surg  2007
3. Shindoh J Gastrointest Surg 2013



Manipulate Liver and Lose Excess Weight

Not quite enough 
for right 
hepatectomy

Can reduce wt to 
reduce absolute 
liver volume that is 
needed

Liver size divided by 
body size…



Pre-PVE FLR (seg 1-3)
10% vs. Total Liver Volume
[different patient from 

previous example]

Portal Vein Embolization (PVE)

S2/3

S1

Post-PVE FLR (seg 1-3)
33% vs. Total Liver Volume

S1

S2/3



Case 1: 55 yo male with metastatic rectal cancer. 
PS 0. Small FLR.

 

Before R PVE with 17% sFLR After RPVE with 33% sFLR 

FLRFLR



• (Dis)agreement among surgeons in treatment decisions

• Safety of Major Hepatectomy is Paramount in 2022

• Borderline/Unresectable CLM 

• Oncologic Outcomes of Liver-First Approach

Staged CLM Resection

25



Case 2: 51 yo male with synchronous  liver 
metastases and rectal cancer

 

• 13 synchronous CLM, involving 7 of 8 liver segments 
– initially unresectable  no surgical referral?



After FOLFOX Bevacizumab x4

Type I Morph Response (sharp margin, no enhancement, 
probably RAS-WT)



PVE

FLR% (I, II, III) = 17% FLR% (I, II, III) = 27%

After first stage partial 
left hepatectomy

After PVE extended to 
segment IV



• Second Stage: Extended 
Right Hepatectomy 

• Finished last 8 of 12 
cycles of chemo

•Alive NED 5 years later 
(probably a RAS-WT pt)



No Oncologic Downside to Reverse (Liver-First) Approach

Maki Ann Surg Oncol 2023

All intended reverse approach
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Mrs. X

Mrs. Y

The Future is Now: 
Look Beyond 
Radiographic 

Calipers



Biology Predicts the “Mileage” Derived from Big Operations

Kawaguchi, Br J Surg 2021





RAS mutated

RAS wild-type

Died of disease 
after 17 months

NED 60 months



FOLFOX+Bev
4 cycles



Summary: “Contemporary” Management

• Resectable liver mets  resected

• PVE/HVE prevents liver failure

• Two-stage hepatectomy separates surgical risk

• Liver-first sequencing is preferred for asymptomatic primary 
tumors

• Tumor genomic sequencing helps inform prognosis but is not a 
pure veto for surgery



Thank You

CDTzeng@mdanderson.org
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