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What does it mean “difficult lesions”?

Diagnosis

Small size

Previous Chemotherapy

Difficult  differential diagnosis 

Treatment 

Unfit to Surgery/Chemotherapy  

Non responder to CHT/ unresectable

Difficult surgical approach



Colorectal Cancer (CRC) metastases 
Epidemiology 

• About one fifth of patients will present with metastatic disease,
and an additional 20–30% of patients will develop metastatic
disease after initial curative resection of the primary

• Liver metastases are the most common site of metastatic
disease, with 15–20% of all CRC patients having synchronous
lesions at initial presentation.

• Liver metastases are found in over 50% of patients who die
from colon cancer and hepatic involvement is the most
implicated reason for their death.

Curable Metastatic Colorectal Cancer
Eadens MJ, Grothey A, Curr Oncol Rep. 2011 Feb 5
Department of Oncology, Mayo Clinic



Colorectal Cancer (CRC) metastases
The role of surgery

• Liver resection offers the only chance of cure for patients with
advanced CRC.

• The 5-year survival rates following liver resection range from 25% to
40%, compared with between 0% and 5% for patients from the same
institute who did not undergo liver resection

• Unfortunately, approximately 85% of patients with stage IV CRC have
liver disease which is considered unresectable at presentation

Nordlinger B Eur J Cancer. 2007 Sep;43(14):2037-45 

The benefit of surgical resection of liver metastases has not been
demonstrated by any randomized trial (because of the large benefit in
survival after liver resection when compared to historical controls)



Colorectal Cancer (CRC) metastases
The role of preoperative chemotherapy

• The rapid expansion in the use of improved combination therapy
regimens (given in a neo-adjuvant fashion or as conversion therapy)
has increased the percentage of patients eligible for potentially
curative surgery

Conversion therapy
For unresectable/borderline resectable metastasis
Unresectable metastases can be cytoreduced with chemotherapy in order to become amenable 
for resection. This type of chemotherapy is termed “conversion therapy” in differentiation from 
“neoadjuvant” therapy in upfront resectable metastases



The role of preoperative chemotherapy



The need for multidisciplinary 
approaches

The goal of a multidisciplinary
treatment approach is to
increase cost-effectively the
number of patients with long-
term survival by increasing the
number of patients undergoing
potentially curative liver
resections



Patient selection
• Urgent need for patient selection for treatment with neoadjuvant

chemotherapy with the aim of decreasing the size and stage of the
liver tumour(s) and thereby increasing the potential for liver resection

• Early identification of those patients that are very unlikely to be
candidates for resection and those that may, with the help of
chemotherapy be rendered resectable

Patient selection



New staging

• Currently stage IV is a ‘catch all’ classification/term that includes all
colorectal tumours with liver metastases (and metastases outside of
the liver), irrespective of the potential resectability of those
metastases

• New staging needed that acknowledges not only the improvements
that have been made in surgical techniques for resectable metastases
but also the impact that neoadjuvant chemotherapy has had on
rendering initially unresectable CRC liver metastases resectable

• Distinguish clearly between patients with a chance of cure and those
for whom only palliative treatment is possible

New staging system



New end-point

• Resectability could become a new end-point for assessing the efficacy
of neoadjuvant (pre-operative) chemotherapy, prior to hepatic
resection

• The best way to manage patients with unresectable liver metastases is
to administer chemotherapy until the metastases become resectable
and not until best response

New end-point



Treatment strategy
• Divergence in the treatment strategies for those patients with initially

unresectable but potentially resectable metastases and those patients
whose liver metastases will never be resectable

• Patients whose liver metastases may be rendered resectable by
chemotherapy are looking for a chemotherapy regimen that offers a
high RR and hopefully, as a consequence, a high resection rate

• Patients whose liver metastases will never be resectable are looking
for prolonged survival, balanced against a good quality of life and the
opportunity for the maximum utilisation of secondline therapy

Treatment strategy



Resectability

• The indications for resection itself are also subjective, dependent not
only on the patient and the metastases, but also on the skill and
aggressiveness of the surgeon

• The choice of initially unresectable patients influences both the
resection rate and the assessment of efficacy in these trials



The need for standardized approaches

•Ability of the surgeon to remove the liver metastases leaving
a clear resection margin (R0)
• Liver remnant >/=30% of the original
•Absence of celiac lymph nodes
• Resectability desease outside of the liver



Resection margin and resectability



The selection of patients
towards standardized criteria



Actual surgical strategies
Stage IV colorectal cancer (liver only)

Easy Resectable

Conventional 
Surgery

 Single M+ ≤ 5 cm
 CEA ≤ 200 ng/mL
Metachronous
N0 at primary 

tumor

Resectable

Conventional 
Surgery

Multiple metatstases
N + at primary 

tumor
 Involvement of < 4 

segments

Possibly Resectable

Advanced
Surgery

PV Embolization
Two-stage hepatectomy
> 1 HV involved
Intraoperative ablation

Non-resectable

Too many M+
too little liver

>70-80% of liver 
involvement

< 25% remnant after 
LR

 6 segments involved

>4 metastases
CEA >200 ng/mL
Synchronous

Neoadjuvant CT SurgerySurgery
Primary CT

Investigational
treatments

Surgery
Adjuvant CT

Adjuvant CT



New surgical approaches

• Portal vein embolization

• Two stage Hepatectomy

• Combined ablation and surgery

• Laparoscopic ablation

• Selective segmental 
transparenchymal clamping

• Us guided resection



Portal vein 
embolization

Liver volume (mL) =
1072.8 * body surface area (m2) − 345.7
Liver Transplantation and Surgery
Dec 2003 





Two-stage Hepatectomy 
for Multiple Bilobar Colorectal Liver 

Metastases



Combined intraoperative approach

Ablative Therapies 
associated with Liver 

Resection



Combined resection and ablation

Patients treated by RFA were deemed not completely resectable. Numbers of 
patients: resection, 190; RFA  resection, 101; RFA, 57; and chemotherapy, 70

Abdalla EK, et al  Ann Surg. 2004;239:818–825



Tumor ablation RFA

5224 liver tumors / 763 CRC metastases

Mulier , Ann Surg 2005



Hand-assisted laparoscopic RF ablation
possible advantages

Use of IOUS probe with puncture guide

Liver 
mobilization

Hilar control
for ischemia

Control of 
haemostasis/
needle track

Hand port device



Segmental trans-parenchymal selective 
clamping



US guided resection
Hooking Technique

http://www.springerlink.com/content/w5j3u23752pu618v/fulltext.html�
http://www.springerlink.com/content/w5j3u23752pu618v/fulltext.html�


 107 Total liver resections
(37 Major resections)

 18 Liver resection for HCC

 11 Liver resection for benign
deseases

 5 Gallbladder tumor

 73 Resection for liver
metastasis.

 38 MCRC.

 13 Resection + RF ablation

Liver resections - Our experience
10.2007- 4.2011



Multidisciplinary approach
Our experience



Multidisciplinary approach
Our experience

A priori
resectability

Total Single LM Multiple LM

T Res cCR NR T Res cCR NR T Res cCR NR nv

Non R 6 3 1 2 - - - - 6 3 1 2 -

Pot res HR 
AS

4 3 - 1 2 2 - - 2 1 - 1 -

Res HR
CS

7 4 - 3 2 2 - - 5 2 - 2 1

Res LR
CS

5 2 2 1 5 2 2 1 - - - - -

Total 22 12 3 7 9 6 2 1 13 6 1 5 1

% 100 54 14 32 100 67 22 11 100 46 8 38 8

% 100 68 100 89 100 54

Abbreviation: Non R, non resectable; Pot Res HR AS, potentially resectable high risk, advanced surgery;
Res HR CS, resectable High risk conventional surgery; Res LR CS, resectable low risk conventional surgery;
LM liver metastases; T total; Res resected; cCR clinical complete response; NR non resected; nv not valuable



Multidiscplinary team
Our experience



Take home messages

• Liver resection for metastases from a colorectal cancer is well 
established and it is considered the treatment of choice.

• Patients must be carefully selected to establish best treatment

• Resectability of previous unrectable patient should be the new 
end-point of neo-adjuvant therapy

• New frontiers of surgical approach available 

• Multidisciplinary team  



The doubt is not pleasant, but certainty is 
ridiculous. Only fools are sure of what they 

say. . (Voltaire)



Resezione ecoguidata



Criteria of resectability

The current ECMTG definition of resectability with curative intent is:

• Ability of the surgeon to remove the liver metastases leaving a clear 
resection margin (R0) 

• Liver remnant >/=30% of the original

• Absence of celiac lymph nodes

• Resectability desease outside of the liver



Preoperative imaging of hepatic colorectal 
metastases



Prognostic variables

1. extrahepatic disease
2. positive surgical margin
3. nodal metastases for primary cancer
4. short disease-free interval
5. tumor size greater than 5 cm
6. more than one liver metastases,
7. CEA over 200 ng/ml.
Fong et al Ann Surg 1999

1. extrahepatic disease
2. positive surgical margin
3. nodal metastases for primary cancer
4. short disease-free interval
5. tumor size greater than 5 cm
6. more than one liver metastases,
7. CEA over 200 ng/ml.
Fong et al Ann Surg 1999





Management of primary colorectal cancer with 
synchronous hepatic metastases



Resection margin and resectability



Remnant Liver Volume and 
extrahepatic desease



Changes in surgical approach
Conventional indications Modern agressive approach

<4 metastases, unilobar No limits, neoadjuvant CT, 
resection/ablation

Size <5cm No limits

No extrahepatic disease Lung metastases can be resected

Inadequate remnant liver Pre-op PVE to increase liver 
remnant

Resection of all macroscopic 
disease

Combination of resection and RFA

Metachronous liver metastases Synchronous and metachronous 
acceptable

Absence of hepatic pedicle node 
metastases

If celiac axis nodes are negative, LN 
dissection may improve 3-year 
survival



Algorithm of treatment
synchronous CRC metastases



Algorithm of treatment
metachronous CRC metastases



Tumor ablation

Retrospective review

• 140 Consecutive patients with a solitary colorectal metastasis to the
liver from March, 1995 to May, 2009
• Criteria of resectability: tumor-free margin and preserving adequate
hepatic volume remnant.
• Patients with extrahepatic metastases were excluded
• Patients with prohibitive medical co-morbidities were not resected
• All of the ablations were performed surgically



Tumor ablation



• A consecutive series of 1439 patients with CRLM managed in a single
institution during an 11-year period (1988–1999)

• 1104 (77%) initially unresectable (NR) patients were treated by chemotherapy
• Chemotherapy mainly consisted of 5-fluorouracil and leucovorin combined to

oxaliplatin (70%), irinotecan (7%), or both (4%) given as chronomodulated
infusion (87%).

• Among 1104 NR patients, 138 “good responders” (12.5%) underwent secondary
hepatic resection

• Operative mortality within 2 months was 0.7%, and postoperative morbidity
was 28%.

• Survival was 33% and 23% at 5 and 10 years with a disease-free survival of 22%
and 17%, respectively.

The resection rate after chemotherapy



• A retrospective analysis of objective response rates and rates of
resection for patients with initially unresectable liver metastases

• the resection rate in selected patients (liver-only metastases)
following preoperative, ‘neoadjuvant’, chemotherapy ranged from
24% to 54% compared with 1% to 26% in non-selected patients.

• strong correlation between the response rate (RR) to chemotherapy
and the resection rate for liver metastases. This correlation was
stronger (0.96; p = 0.002) in selected patients, with isolated, liver-
only metastases, than in non-selected patients (0.74; p < 0.001).

The resection rate after chemotherapy



Tumor ablation

Kaplan–Meier curves depicting disease-free survival for 
patients undergoing hepatic resection compared to 
thermal ablation (P=0.073). Solid line, hepatic resection; 
dotted line, thermal ablation

Kaplan–Meier curves depicting overall survival for 
patients undergoing hepatic resection compared to 
thermal ablation (P=0.005).   Solid line, hepatic 
resection; dotted line, thermal ablation



• Possibly Resectable

• Advanced
• Surgery

• PV Embolization
• Two-stage hepatectomy
• > 1 HV involved
• Intraoperative ablation



Tumor ablation

• Many investigators are starting to advocate laparoscopic or
percutaneous ablation for those patients with medical
contraindications to open resection, or for those otherwise requiring a
major resection for small deep lesions

• The areas where ablation has clearly improved outcome for patients
with hepatic colorectal metastases are for recurrent tumors and for
patients with bilateral tumors

• Tumor ablation is also increasingly used in combination with
resection.



Desease free Sopravvivenza 



Colorectal Cancer (CRC) metastases
the neo-adjuvant chemotherapy

• Patients with resectable metastases 
• Benefits:

a) assessment of tumor responsiveness to chemotherapy
b) elimination of occult micrometastatic disease elsewhere in the 
body
c) avoiding any local treatments that otherwise would not have been 
beneficial if widespread disease develops on therapy.

• Disadvantages:
a) potential drawbacks could include  missing a “window” of 
opportunity for surgical resection if progressive disease develops
b) chemotherapy-related organ toxicity
c) higher perioperative morbidity
d) difficulties for resection if a complete response (CR) is achieved.



New staging

• distinguish clearly between patients with a chance of cure and those
for whom only palliative treatment is possible

• stratification of patients from the outset in terms of their potential
resectability and use this to direct their therapeutic management

New staging



Actual surgical approach

Stage IV colorectal cancer (liver only)

Easy 
Resectable

Conventional 
Surgery

Resectable

Conventional
Surgery

Non-Resectable

Too many M+
too little liver

Possibly 
Resectable

Advanced
Surgery

2 Hepatic 
veins

involved

Small remnant 
liver

High degree of  
steatosis post-
chemo therapy
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