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Introduction

• CRC cancer 3rd most common cancer diagnosis
• 2nd most common cancer-related death
• In CRLM resection can cure 20% and 5-year OS now can exceed to 50%
• Factors 

• Medical fitness
• Technical consideration 
• Disease biology 

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.
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Disease burden
 size / number / distribution CRLM
Disease biology
 rate of disease progression / extrahepatic 
disease / synchronous or metachronous / 
1º tumor sidedness / RAS,BRAF mutation status 
/ MSI status 



Approach to Synchronous CRLM

EGOSLIM, Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 
Apr;27(2):377-399.



Surgical Strategy in Synchronous CRLM

Giuliante, F., Viganò, L., De Rose, A.M. et al. Liver-First Approach for Synchronous Colorectal Metastases: Analysis of 7360 Patients from the LiverMetSurvey Registry. Ann Surg Oncol 28, 8198–8208 (2021).

Resection of primary tumor
(simultaneous)
• Minor hepatectomy 

morbidity 15.1% - mortality 1.4%
• Major hepatectomy 

morbidity 36.1% - mortality 8.3%

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



Choices of Local Treatemnt



Outcome of Curative Intent Liver 
Resection of CRLM

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.

5 yr OS 36-68%



Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.

Future liver remnant can 
be augmented using variety 
of techniques 
• PVE, PVL, LVD
• TSH
• Liver partition – staged 

hepatectomy



Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



Management of Liver Lesions in CRLM

Resectable

Potentially Resectable / Borderline

Unresectable

To guide the purpose of treatment



Ivey, G.D.; Johnston, F.M.; Azad, N.S.; Christenson, E.S.; Lafaro, K.J.; Shubert, C.R. Current Surgical Management Strategies for Colorectal Cancer Liver Metastases. Cancers 2022, 14, 1063.

Definition



Ivey, G.D.; Johnston, F.M.; Azad, N.S.; Christenson, E.S.; Lafaro, K.J.; Shubert, C.R. Current Surgical Management Strategies for Colorectal Cancer Liver Metastases. Cancers 2022, 14, 1063.

Surgical Strategy for Colorectal Liver Metastasis 



Primary Resectable CRLM



Primary Technically R0 Resection CRLM

Favorable oncological criteria

• Metachronous lesions
• Fewer metastases
• Unilobar disease 
• No extrahepatic disease
 

Unfavorable oncological criteria

• Synchronous lesion 
• More than three metastases 
• Bilobar disease 
• Limited extrahepatic disease 
      

     Favorable surgical criteria 

• No vascular infiltration 
Upfront Surgery

Perioperative Chemotherapy

Ann Oncol. 2023;34(1):10-32.



Primary Technically R0 Resection CRLM

Favorable oncological criteria

• Metachronous lesions
• Fewer metastases
• Unilobar disease 
• No extrahepatic disease
 

Upfront Surgery

Up to four liver metastases 
Random; 6 cycles of FOLFOX4 before surgery
or 6 cycles after surgery Vs. to surgery alone
 (182 in perioperative chemotherapy group vs 182 in surgery group).

Benefit in PFS but not OS

(EORTC Intergroup trial 40983): a randomised controlled trial. Lancet. 2008 Mar 22;371(9617):1007-16.



Primary Technically R0 Resection CRLM

Favorable oncological criteria

• Metachronous lesions
• Fewer metastases
• Unilobar disease 
• No extrahepatic disease
 

Upfront Surgery

RCT : Hepatectomy vs. Hepatectomy + mFOLFOX6 
Any number of CRLM (90% had CRLM 1-3 lesion)
5-yr DFS 38.7% vs. 49.8% p=0.006
5-yr OS no difference p=0.42
It remains unclear whether chemotherapy improves OS

Yukihide Kanemitsu et al., Hepatectomy Followed by mFOLFOX6 Versus Hepatectomy Alone for Liver-Only Metastatic Colorectal Cancer (JCOG0603): A Phase II or III Randomized Controlled Trial. JCO 39, 3789-3799(2021).

https://ascopubs.org/author/Kanemitsu%2C+Yukihide


Borderline/Potential Resectable CRLM



Borderline/Potential Resectable CRLM

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.

• Two stage Hepatectomy 
• One stage Hepatectomy
• ALPPS
• Modified techniques



Future Liver Remnant

Imai, K., Adam, R. (2022). Two-Stage Hepatectomy for Bilobar Colorectal Liver Metastases: Experience of Hôpital Paul-Brousse. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.



Two Stage Hepatectomy

Right-first approach

Left-first approach à PVE/PVL à 
2nd stage operation 

Left-first approach à 
percutaneous PVE à 2nd operation

ALPPS à intra-op PVL/PVE, in situ 
splitting hemiliver à 2nd operation

Imai K, Adam R, Baba H. How to increase the resectability of initially unresectable colorectal liver metastases: a surgical perspective. Ann Gastroenterol Surg. 2019;3(5):476–86.



• 35.2% did not proceed to 2nd stage
• Reasons for dropout

1. Disease progression 88.6%
2. Insufficient FLR 6.8% 
3. Poor general condition 2.3%
4. Mortality after 1st stage 2.3% 

Dropout from Two Stage Hepatectomy

Imai K, Benitez CC, Allard MA, Vibert E, Cunha AS, Cherqui D et al. Failure to achieve a 2-stage hepatectomy for colorectal liver metastases: how to prevent it? Ann Surg. 2015;262(5):772–8. 



• Morbidity range 20-59%
• Low motality rates
• Rate of completion both 1st and 

2nd stage 63-100%
Not complete due to

• Disease progression
• Insufficient FLR
• Physical status
• PV thrombosis
• Death

• OS 3 yr = 35-85%
• OS 5 yr = 32-64%

Outcome of Two-Stage Hepatectomy



Outcome of Two-Stage Hepatectomy

• TSR  6.7-3.4 CLM /  mean size of 4.5 - 3.1 cm. 
vs. Nonsurgical patients 5.9-2.9 CLM / mean size of 5.4 - 3.4 cm 
(not significant). 

• 47 TSR patients (72%) completed the second stage. 

• After 50 months median follow-up
• 5-year survival rate = 51% in the TSR group 
• 5-year survival rate = 15% in the medical group (P .005). 
• noncompletion of TSR and major postoperative complications 

were independently associated with worse survival. 

• 3-year survival rate 13% for first stage only 

Brouquet A,  et al. High survival rate after two-stage resection of advanced colorectal liver metastases: response-based selection and complete resection define outcome. J Clin Oncol. 2011 Mar 10;29(8):1083-90.



• Minimize the time between 1st and 2nd stage
• Previous report interval 2-4 months
• This study 2nd stage within 4 weeks

• Safe and effective, alternative to ALPPS

• Failure to 2nd stage : lack of FLR hypertrophy, progression of disease from lack of response to 
chemotherapy and unfavorable biology

First stage liver resection + 
immediate Percutaneous 
PVE by IR

Odisio, Bruno C. MDa,.et al. Fast-Track Two-Stage Hepatectomy Using a Hybrid Interventional Radiology/Operating Suite as Alternative Option to Associated Liver Partition and Portal Vein Ligation for Staged Hepatectomy Procedure. Journal of the American College of Surgeons 227(2):p e5-e10, August 2018.

Hybrid Two-Stage Hepatectomy (MD Anderson)



• Complete resection in one operation
• Concept : multiple partial liver resection with or without PVE
• Rarely perform hemi-hepatectomy for bilateral CLM to preserve as many 

Glissonean pedicles as possible except incases of tumor invasion

• R0 resection 70-80% in one stage hepatectomy
• Severe postop morbidity 10-15%, post-op mortality 1-2%
• 5 yr OS = 40-50%

One-Stage Hepatectomy

Nishioka, Y., Kawaguchi, Y., Hasegawa, K. (2022). One-Stage Hepatectomy for Bilateral Colorectal Liver Metastases: Experience of the University of Tokyo. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer.



Outcome One-Stage Hepatectomy (TOKYO)

Nishioka, Y., Kawaguchi, Y., Hasegawa, K. (2022). One-Stage Hepatectomy for Bilateral Colorectal Liver Metastases: Experience of the University of Tokyo. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer.



Nishioka, Y., Kawaguchi, Y., Hasegawa, K. (2022). One-Stage Hepatectomy for Bilateral Colorectal Liver Metastases: Experience of the University of Tokyo. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer.



ALPPS

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



Two staged hepatectomy + rapid hypertrophy of the future liver remnant in 
a short period of time. 

Associating Liver Partition and Portal Vein Ligation 
for Staged Hepatectomy (ALPPS)

Early tumor recurrence  
Controversy weather 

massive growth stimulates 
undetected tumor in FLR 

Mittler, J., Baumgart, J., Lang, H. (2022). Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) for Colorectal Liver Metastasis. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham



• ALPPS was shown to be effective after failure 
of PVE and “rescue” or “salvage” procedure.

• Growth rate 

• More deprivation 
• Portal flow
• Compensatory collaterals 

• Median hypertrophy rates 160% 
(range 90-250%)

Funtional Resectability With ALPPS

TSH ALPPS
3-5 ml/day 22-35 ml/day

Mittler, J., Baumgart, J., Lang, H. (2022). Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) for Colorectal Liver Metastasis. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham
Madoff, D.C., Odisio, B.C., Schadde, E. et al. Improving the Safety of Major Resection for Hepatobiliary Malignancy: Portal Vein Embolization and Recent Innovations in Liver Regeneration Strategies. Curr Oncol Rep 22, 59 (2020).



ALPPS vs. TSH 

• TSH plus PVE/PVL 
- Beneficial because longer waiting better assessment of tumor growth 
and better patient selection 
- Better chance to remove small tumor deposits and metastases during 

stage one.
• ALPPS

- Interstage = 7-14 days 
- less patients dropping out 
- High rate of complete resections, higher rate resectability 
- May cannot detect tumor progression 

ALPPS for CRLM in a Curative Intention

Mittler, J., Baumgart, J., Lang, H. (2022). Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) for Colorectal Liver Metastasis. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham



ALPPS vs. TSH 

ALPPS TSH

Adam et al. (2016) Median survival 20 mo. Median survival 37 mo.

Baumgart et al. (2019) Recurrence rate 87.5%
Median OS 36.2 mo.

Recurrence rate 60%
Median OS 26.7 mo.

Bednarsch et al. (2020) DFS 19 mo. DFS 10 mo.

Morris et al. (2018)
Ratti et al. (2015)

Kambakamba et al. (2016)
Similar DFS

Mittler, J., Baumgart, J., Lang, H. (2022). Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS) for Colorectal Liver Metastasis. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham



Morbidity and Mortality ALPPS

No significant difference in the 90-day mortality
No difference in DFS 
OS in ALPPS in significantly longer 46 mo. vs TSH 26 mo. (due to higer resection rate in ALPPS)

Sandström P et al. ALPPS Improves Resectability Compared With Conventional Two-stage Hepatectomy in Patients With Advanced Colorectal Liver Metastasis: Results From a Scandinavian Multicenter Randomized Controlled Trial (LIGRO Trial). Ann Surg. 2018



• Partial ALPPS 
• Limiting the depth and extent of parenchyma transection
• Lower morbidity, nearly zero mortality

• RF-ALPPS, MW-ALPPS
• Tourniquet ALPPS

• Tourniquet around a parenchymal groove of 1 cm in the future transection line 
• Mini-ALPPS

• Partial ALPPS + Intra-op PVE, avoid dissection of porta hepatis 
• Hybrid-partial-ALPPS

Many Types of ALPPS

Cioffi, L.; Belli, G.; Izzo, F.; Fantini, C.; D’Agostino, A.; Russo, G.; Patrone, R.; Granata, V.; Belli, A. Minimally Invasive ALPPS Procedure: A Review of Feasibility and Short-Term Outcomes. Cancers 2023, 15, 1700.



• Aim
• High lever of active product in hepatic metastasis
• Reduce systemic concentration ➜ lower toxicity 

Hepatic Artery Infusion Therapy

• A metallic device connect with catheter 
• Insert into GDA
• Allow direct access for the administration of agents 

with high first-pass hepatic extraction

• Traditionally has often been used as a strategy to 
convert patient with initially unresectable CRLM to 
resectable.  

Ivey, G.D.; Johnston, F.M.; Azad, N.S.; Christenson, E.S.; Lafaro, K.J.; Shubert, C.R. Current Surgical Management Strategies for Colorectal Cancer Liver Metastases. Cancers 2022,14,1063. 



• Systemic chemotherapy convert to resectable 10-30%.

Hepatic Artery Infusion Therapy

• Floxuridine (FUDR) as chemotherapeutic of choice.

• Complete resection/ablation 16% (2000-2003)

• Complete resection/ablation 30% (2004-2009)

• 5 year survival from the time of HAI pump placement  59 mo. and 
47% patient who converted to complete R/A.

• 5 year survival from the time of HAI pump placement  16 mo. and 
6% patient who did not converted to complete R/A. 
( p=0.001)

Ammori, J.B, et al. Conversion to Complete Resection and/or Ablation Using Hepatic Artery Infusional Chemotherapy in Patients with Unresectable Liver Metastases from Colorectal Cancer: A Decade of Experience at a Single Institution. Ann Surg Oncol 20, 2901–2907 (2013).



Hepatic Artery Infusion Therapy

• PFS ranged from 4.5 to 6.7 mo

• Median OS of early responders 35.1 mo. vs. non-early 
responders 20.2 mo.

• R0-1 surgical resection rates following HAI-
chemotherapy 13-26.8%, OPTILIV study = 29.7%

Lévi F et al. Pharmacogenetic determinants of outcomes on triplet hepatic artery infusion and intravenous cetuximab for liver metastases from colorectal cancer (European trial OPTILIV, NCT00852228). Br J Cancer. 2017 Sep 26;117(7):965-973.



• Challenging management 
• Limited due to 

• previous surgery (anatomical landmarks/hypertrophy of FLR)
• numerous chemotherapy cycles

• Concomitant extrahepatic disease in liver recurrence = 10%
• Extrahepatic disease predicts lower survival after repeat hepatectomy 
• But worthy for repeat hepatectomy in patient with controlled EHD by systemic therapy 

e.g. pulmonary metastasis.

• Repeat hepatectomy should be considered when 
• all complete resection of all macroscopic disease 
• acceptable surgical risk 
• Stable of responsive disease under chemotherapy

Repeat Hepatectomy for CRLM

Allard, M.A., Adam, R. (2022). Repeat Hepatectomy for Colorectal Liver Metastases. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.



 

Outcome of Repeat Hepatectomy for CRLM

Imai, Katsunori MD, PhD et al. Impact of Surgical Treatment for Recurrence After 2-Stage Hepatectomy for Colorectal Liver Metastases, on Patient Outcome. Annals of Surgery 269(2):p 322-330, February 2019.

Repeat surgery for recurrence after TSH may 
be crucial for the long-term survival in 
patients with extensive bilobar CRLM. 



OS was 143 months for patients who underwent resection for 
recurrence and 49 months for those who did not undergo 
resection for recurrence (P < 0.001) 

Journal of Gastrointestinal Surgery (2019) 23:84–92 

Outcome of Repeat Hepatectomy for CRLM



Local ablation 
• Effective in small lesions and to 

preserves liver parenchyma
• Diameter does not exceed 2 cm
• Deep lesion
• May have shorter DFS
• Lower morbidity

• Retroespective studies shows that 
local ablation has similar OS to 
repeat hepatectomy for intrahepatic 
CLM recurrence. 

Repeat Hepatectomy - Surgery or Local Ablation

Allard, M.A., Adam, R. (2022). Repeat Hepatectomy for Colorectal Liver Metastases. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.
Dupré A, Jones RP, Diaz-Nieto R, Fenwick SW, Poston GJ, Malik HZ. Curative-intent treatment of recurrent colorectal liver metastases: A comparison between ablation and resection. Eur J Surg Oncol. 2017 Oct;43(10):1901-1907.



Resection Margin

• Parenchymal sparing hepatectomy (PSH) is considered gold standard 
• Frequency of local recurrence with PSH is low.

• Aim at least 1 mm of normal liver tissue from the resection margin to the border 
of tumor = R0 resection

• To achieve R0 resection : gross margin = 1 cm.

• R1 resection = < 1 mm. from resection margin / R1 vascular 
• Accepted in good respond to preop chemotherapy

Andreou, A., Nishioka, Y., Brudvik, K.W. (2022). Resection Margins. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.



Resection Margin in Parenchymal Sparing Hepatectomy 

• Parenchymal sparing hepatectomy (PSH) 
• Help lowering risk for small FLR volume and subsequent liver failure 
• Benefit in patients with previous pre-operative chemotherapy
• Older studies said there’s a risk of higher R1 resection
But recent studies PSH was non inferior to non PSH 

Andreou A et al. Parenchymal-sparing hepatectomy for colorectal liver metastases reduces postoperative morbidity while maintaining equivalent oncologic outcomes compared to non-parenchymal-sparing resection. Surg Oncol. 2021 Sep;38:101631.

No difference in RFS



Andreou A et al. Parenchymal-sparing hepatectomy for colorectal liver metastases reduces postoperative morbidity while maintaining equivalent oncologic outcomes compared to non-parenchymal-sparing resection. Surg Oncol. 2021 Sep;38:101631.

Resection Margin in Parenchymal 
Sparing Hepatectomy 



Resection Margin

Pawlik TM et al. Effect of surgical margin status on survival and site of recurrence after hepatic resection for colorectal metastases. Ann Surg. 2005 May;241(5):715-22

similar overall recurrence rates (P > 0.05) 



Resection Margin in Good Respond Patients
Major pathologic respond Minor pathologic respond

Andreou A et al.  Margin status remains an important determinant of survival after surgical resection of colorectal liver metastases in the era of modern chemotherapy. Ann Surg. 2013 Jun;257(6):1079-88.



Resection Margin and Minimal Invasive Hepatectomy

• Minimal invasive ; benefit in vulnerable patients – elderly
• Comparable R1 resection rates in open and mis. 

Fretland ÅA et al. Laparoscopic Versus Open Resection for Colorectal Liver Metastases: The OSLO-COMET Randomized Controlled Trial. Ann Surg. 2018 Feb;267(2):199-207.



R1 Resection as a Predictor of Recurrence at the Hepatic Resection Margin

• Buismann et al. (2008) indicated positive surgical margin were not associate with 
increased marginal recurrence despite more frequent intrahepatic metastasis. 

• R1 resection – surrogate marker for tumor biology 
• Recurrence at the resection margin did not have worse OS than intrahepatic or 

extrahepatic recurrences.

Nishioka et al. 
   N= 552 , attempt R0 resection CLM 
+ genetic analysis by using NGS

- RAS/TP53 co-mutation 
Increase incidence of intrahepatic recurrence

• Local recurrence did not differ in RAS/TP53, 
BRAF, SMAD4, FBXW7 mutations

Findings suggest that prognosis likely is driven by 
tumor biology

Nishioka Y, Arango NP, Oppliger BF, et al. Neither surgical margin status nor somatic mutation predicts local recurrence after R0-intent resection for colorectal liver metastases. J GastrointestSurg. 2022;26(4):791–801.



R1 Vascular

- LR risk was similar between the R0 
and R1Vasc groups

(per-patient analysis 5.3 vs. 4.3 %; per-
resection area analysis 1.5 vs. 3.9 %, 
p = n.s.)

- LR increased in the R1Par group 
(19.6 and 13.6 %, p = 0.05 for both)

 
- The R1Par group had a higher rate of 

hepatic-only recurrences (49.5 vs. 
36.1%, p = 0.042). 

- 627 resection areas (226 patients) 

R1Par resection is not adequate. R1Vasc surgery achieves outcomes equivalent to R0 resection

Viganò L, Procopio F, Cimino MM, Donadon M, Gatti A, Costa G, Del Fabbro D, Torzilli G. Is Tumor Detachment from Vascular Structures Equivalent to R0 Resection in Surgery for Colorectal Liver Metastases? An Observational Cohort. Ann Surg Oncol. 2016 Apr;23(4):1352-60.



Unresectable CRLM

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



Treatment 
Options

Unresectable
CRLM

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



Unresectable 

Ann Oncol. 2023;34(1):10-32.



Optimal Timing for Periop Chemotherapy



Perioperative Chemotherapy

• Small lesion ( <2 cm ) à Disappearing 
• Neoadjuvant chemotherapy should not exceed 2 months

• Patients with pre-op chemotherapy for CRLM 
• Resection should be considered after 2-4 months of chemotherapy

• Post operative chemotherapy 
• 6 months 5-FU + Oxaliplatin base 

• Target agents not recommend during perioperative therapy in patients with 

upfront resectable metastases

 

Ann Oncol. 2023;34(1):10-32.



Optimal Timing for Pre-op Chemotherapy

Resection should be considered after 2-4 months of chemotherapy, as long as there’s no disease progression. 

In responders to 
preoperative therapy, 
surgical resection should be 
considered after 2–4 
months, when most patients 
have achieved maximal 
response.

White RR, Schwartz LH, Munoz JA, Raggio G, Jarnagin WR, Fong Y, D'Angelica MI, Kemeny NE. Assessing the optimal duration of chemotherapy in patients with colorectal liver metastases. J Surg Oncol. 2008 Jun 1;97(7):601-4.



Liver Injury Associate Chemotherapy

Puente, A.; Fortea, J.I.; Del Pozo, C.; Huelin, P.; Cagigal, M.L.; Serrano, M.; Cabezas, J.; Arias Loste, M.T.; Iruzubieta, P.; Cuadrado, A.; et al. Porto-Sinusoidal Vascular Disease Associated to Oxaliplatin: An Entity to Think about It. Cells 2019, 8, 1506.
Han J, Zhang J, Zhang C. Irinotecan-Induced Steatohepatitis: Current Insights. Front Oncol. 2021 Oct 11;11:754891.



pMMR – Resectable – Synchronous Liver Metastasis



pMMR – Unresectable – 
Synchrochronous Liver Metastasis



pMMR – Unresectable – 
Metachronous Liver Metastasis



dMMR – Resectable – 
Metachronous Liver Metastasis



Disappearing CRLM

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.



• Disappearing liver metastasis up to 37% (range 7-48%) in patients undergoing 

systemic treatment.

• The median time to CRLM disappearance = 5 mo. from chemotherapy initiation 

• 90% of DLM occur by 9 mo.

• Dilemma : to resect or not

Healthcare (Basel). 2022 Sep 28;10(10):1898.

Disappearing CRLM Lesion



Disappearing CRLM Lesion

• MRI evaluation in all CRLM, especially with steatosis 
Fat suppressing techniques improve accuracy to detect DLM. 



Healthcare (Basel). 2022 Sep 28;10(10):1898.

Predictive Factors for Disappearing CRLM Lesion

Age ≤ 60 years

Size ≤ 3 cm

CEA at Dx ≤ 30 ng/ml / normal

Number of LM

Synchronous CRLM

Cycles of systemic therapy



5 years OS = 80% and DFS = 23% in DLM
Median recurrence time 13.8 - 21 mo.

DLM resection may benefit in terms of RFS

Outcome of Watch and Wait vs. Resection

Healthcare (Basel). 2022 Sep 28;10(10):1898. 



Time to Recurrence 

Chakedis J, Schmidt CR. Surgical Treatment of Metastatic Colorectal Cancer. Surg Oncol Clin N Am. 2018 Apr;27(2):377-399.

Median time to recurrence 
= 12-21 mo. or less



Technique : Fiduary Markers and Complete Ablation

• Surgical planning to remove all lesion

• For deeply located small lesions à sequiential strategy :
Planned incomplete resection and post-op ablation

Okuno, M., Kawaguchi, Y., Odisio, B.C. (2022). Advanced Techniques in Multiple Metastases: Fiduciary Markers and Completion Ablation. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.

• 0.018 in. fibered platinum coils of 4-6 mm.
• Limited streaking artifact on CT 
• Easily identified by U/S 
• MSKCC 2005-2015 

41 CLM mark with coil 
Treat with ablation 10
Resection 31 
No LR during median F/U 14 mo 

Passot, G., Odisio, B.C., Zorzi, D. et al. Eradication of Missing Liver Metastases After Fiducial Placement. J Gastrointest Surg 20, 1173–1178 (2016).



• Eligible for ablation ≤ 5 CRLM , 
largest < 3 cm. 

• Result 
• Resection + post-op ablation 

complication 21% vs. intra-op 
ablation 48% (p=0.033)

• Local tumor progression at the 
ablation site 31.7% 

• OS à no difference

Technique : Fiduary Markers and Complete Ablation

Okuno, M., Kawaguchi, Y., Odisio, B.C. (2022). Advanced Techniques in Multiple Metastases: Fiduciary Markers and Completion Ablation. In: Vauthey, JN., Kawaguchi, Y., Adam, R. (eds) Colorectal Liver Metastasis. Springer, Cham.



Diagnosis and Management Guide for DLM



Healthcare (Basel). 2022 Sep 28;10(10):1898.

Proposed Algorithm 
for Disappearing 
Lesion in CRLM



Healthcare (Basel). 2022 Sep 28;10(10):1898.



Conclusion 

• Surgical management and techniques in CRLM
• Planning of Liver resection or alternative local treatment
• Avoiding hepatic insufficiency
• Minimizing postoperative complication

• Overall survival of liver resection in CRLM patients change 
throughout the years along with the changes of systemic therapy, 
radiointervention and radiation therapy.

• Patients actually need a team of doctors to cure them - MDT



THANK YOU


