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Disappearing liver mets :
new  solutions of  an  old problem



• Imaging after  neo-adjuvant  chemotherapy can  be  
challenging  due  to :

- Parenchymal  effects  of  chemotherapy

Liver  resection  for  colorectal  metastases

- Radiological  response  of  liver  metastases

• Lower  density  of  the  liver  parenchyma

• Decreased  liver-to-lesion  contrast

• Disappearing  lesions



44 yrs-old female patient
synchronous liver metastases in  sigmoid cancer



CT  after  chemotherapy  :  FOLFIRI + Bevacizumab  ( 12  courses )



66 yrs-old  male  patient ;  FOLFIRI + Cetuximab  14 cycles

CT  before  CHT  CT  after CHT  



Disappearing  colorectal  liver  metastases  ( DLM )

- 5 – 25 %  of  patients  who  undergo  preoperative  systemic
chemotherapy

multiple  CRLM
size  < 1 cm
prolonged  preoperative  CHT

Independent  predictors
of  developing DLM



HPB 2021 

• 226  respondents  ( AHPBA ,  IHPBA  and  ANZHPBA )

• Nearly  all  have  experienced  disappearing  CRLM  ( 99 % )



Ann Surg Oncol 2021 

• Suboptimal  imaging  modalities  for  re-staging  after  neo-adjuvant  therapy  may  
result  in  an  overestimation  of  the  number  of  DLM

• The  definition  of  DLM  critically  depends  on  imaging  technique  performance



Ann Surg Oncol 2012 

- 11  papers  - 223  patients  - 906  lesions

- Contrast-enhanced  MRI  has  the highest  sensitivity  ( 85.7% )
to  detect  metastases after  neo-adjuvant  chemotherapy

- Negative  impact  of  chemotherapy  on  CT  diagnostic
performance

CT  sensitivity

80.5%
( chemonaive  pts )

69.9%
( after  chemo )



Radiology 2017

• Hepatocyte – specific  contrast  agents  helps  detect  more  CRLM  
than  conventional  MR  imaging  ( sensitivity :  95 % vs. 87 % )



48 years old male, multiple  ( 17 ) synchronous  metastases



CT  after CHT ( FOLFOX – Panitumumab  8 courses )



MR  after CHT ( FOLFOX – Panitumumab  8 courses )



MR  after CHT ( FOLFOX – Panitumumab  8 courses )



HPB 2023 

The  term  disappearing  metastases  is  defined  as

lesions present  on  baseline  contrast  MR

which  are  no  longer  visible  on  hepatobiliary  contrast  MR

after  systemic  chemotherapy



J Oncol 2019

• 721  resected  pts  for  CRLM  ( 2010 – 2017 )

• Preoperative  workup  by  liver  specific  MR

• 489  pts  resected  after  preoperative  CHT

• DLM in  52  pts  ( 10.6 % )



HPB 2023 

• 67  liver  surgeons  from  25  countries

• Seven  simulated  scenarios  of  dCRLM





HPB 2023 

• 10  management  options

1)  Resect All

2)  Resect visible, ablate dCRLM

3)  Resect visible, no treatment dCRLM

4)  Resect visible, convenience resection of dCRLM

5)  Ablate visible, no treatment dCRLM

6)  Further chemotherapy

7)  Resect some visible & dCRLM, ablate other visible and leave some dCRLM

8)  Resect some dCRLM and leave others

9)  Follow up only no chemo

10)  Resect some dCRLM and ablate others



HPB 2023 

Agreement levels :

k level 0.00–0.20 none
0.21–0.39  minimal
0.40–0.59  weak
0.60–0.79 moderate
0.80–0.90  strong
> 0.90 almost perfect



HPB 2023 

DLM  not  identified  in  the  operating  room  with  IOUS

resect  if  the  presumed  area  was  superficial
31 %

observation  ( “watch and wait ” )
48 %



Surg Oncol 2019

• Overall,  macroscopic  residual  disease  is  discovered  in  11 – 45 % of  patients  at  the  time  of  surgery

• Disappearance does  not  mean  not   visible  peri - operatively

meticulous  intraoperative  assessment
- full  liver  mobilization
- visual  inspection
- palpation



• Combination  of  palpation  and  IOUS :  detection  rate  up  to  60 %








- patients with  multiple  CRLM  gained a  significant
benefit  regarding staging completeness with  both IOUS  and
CE-IOUS

Dig Liv Dis 2024
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CT  after  chemotherapy ( FOLFOXIRI + Bevacizumab ,  5  courses ) 
46 yrs-old female
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J Oncol 2019

• 489  pts  resected  after  preoperative  CHT

• DLM in  52  pts  ( 10.6 % )

In  38  pts  ( 73 % )  DLM  were  found  intraoperatively



• After  accurate  preoperative  imaging  and  
intraoperative  evaluation ,  some  DLM  remain  
undetectable

Disappearance  of  metastases  after  chemotherapy

Benoist et al. JCO 2006; Tan et al. J  Gastrointest Surg 2007; Adam et al. JCO 2008;
Elias et al. Ann Surg Oncol 2007; Tanaka K et al Ann Surg 2009; Auer RC et al Cancer 2010;
Van Vladder M et al. J Gastrointest Surg 2010 



J Surg Oncol 2018

• 82 patients with 111 DLM on CT

• The probability of residual disease was > 70 % for
DLM detected by EOB-MR

• DLM not identified by EOB-MR and CE-IOUS :
residual disease ~ 7 %



DLM  on  CT

Management  of  disappearing  metastases

EOB-MR

Palpation , CE-IOUS

detectable undetectable

detectable
( RD 100 % )

undetectable
( RD > 70 % )

detectable
( RD 15 % )

undetectable
( RD 7 % )

resection resection
whenever  possible

Palpation , CE-IOUS

resection follow-up

Tani  J Surg Oncol 2018



J Gastrointest Surg 2016

35 patients  ( 2005 – 2015 ) 41  marked  lesions



Surg Oncol 2025



Int J Comput Assist Radiol Surg. 2022



Br J Surg 2024



Br J Surg 2024

?



Br J Surg 2024

Limitations

- target  accuracy :  8.5 mm

- available only for  open  surgery
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