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The scope of this clinical thesis is “advanced” and 
metastatic colorectal cancer (CRC). About 20-30% of patients 
with CRC present with stage IV disease at diagnosis and about 
50-60% of patients with CRC will develop metastases at some 
point in the course of their disease. Until 2 decades ago 
chemotherapy was the only available treatment option for this 
substantial patient group, but as systemic treatment 
progressively improved, a large number of initially unresectable 
patients were rendered resectable. Subsequently, the surgeon’s 
active participation in the treatment of metastatic disease has 
increased and changed substantially. This thesis focused on 
peritoneal carcinomatosis (PC) and liver metastases (CRLM) and 
addressed the 3 following subjects: 
 

Unresectable PC from CRC and neo-adjuvant 
chemotherapy 

A retrospective study of patients with unresectable PC 
from CRC at a single institute found the administration of 
systemic chemotherapy to be the only factor to significantly 
influence survival, resulting in a median overall survival (OS) of  
9.3 months. But this benefit in survival probably largely 
attributable to the fact that this patient group has a better 
performance status at diagnosis, thus enabling them to tolerate 
the systemic treatment. 

Subsequently, an observational pilot study was 
performed to progressively assess the actual effect of modern 
systemic chemotherapy on unresectable PC from CRC, by 
performing a laparoscopy before and after “neo-adjuvant” 
chemotherapy. Trial inclusion was discontinued, because none of 
the included patients showed macroscopic response to the 
chemotherapy. All patients showed either progressive or stable 
disease. This indicates that PC, which is in itself a local 
phenomenon, does not respond well enough to chemotherapy 
to render unresectbale PC from CRC resectable. 
 A review on the incidence and clinical significance of 
Bevacizumab(BV)-related non-surgical and surgical serious 
adverse events (SAE) was performed to assess the morbidity and 
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mortality that result from the administration of neo-adjuvant 
treatment with BV. Even trials consisting of large patient 
populations report small numbers of BV-related SAE in 
relationship to surgery. This makes statistical analysis and 
definitive conclusions difficult. On the other hand, the fact that 
even large populations show low absolute numbers of BV-related 
SAE in any setting, suggests that BV-based treatment causes few 
clinically significant problems, even when surgical procedures are 
involved. 
 

Complete cytoreductive surgery and HIPEC for PC from 
CRC 

A Belgian multicentre prospective phase II clinical study 
was performed to assess the treatment of PC from CRC with 
complete cytoreductive surgery (CCRS) and hyperthermic 
intraperitoneal chemotherapy (HIPEC) with Oxaliplatin. This 
invasive combined modality treatment can be implemented with 
acceptable morbidity and in well-selected patients, in whom 
complete cytoreduction can be achieved, it can result in real 
long-term DFS and OS.  

A retrospective study of prospectively gathered data from 
2 different HIPEC centers compared CCRS+HIPEC with Oxaliplatin 
versus Mitomicyn C (MMC) as the intraperitoneal drugs. Based 
on the available data on safety and efficacy of CCRS+HIPEC in 
patient with PC from CRC, no strong plea can be made for the 
use of either Oxaliplatin or MMC. Although Oxaliplatin has 
become standard systemic treatment in CRC, no clear benefit in 
OS and RFS can be demonstrated for HIPEC in this trial or in 
literature. MMC often results in neutropenia, but the clinical 
significance of this finding is minimal. Oxaliplatin and MMC result 
in equally high morbidity rates. Indirect arguments for which one 
might prefer Oxaliplatin over MMC as the intraperitoneal drug 
are the proven efficacy of (systemic) Oxaliplatin in CRC, the 
proven high Oxaliplatin concentrations in the targeted colonic 
tissues after HIPEC, the fact that Oxaliplatin is not metabolized 
hepaticly and - in this time of cost and facility restrictions - the 
shorter HIPEC perfusion time (only 30 minutes). 
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A retrospective analysis of a large cohort of consecutive 
patients undergoing surgery for colon cancer showed clearly that 
T4a colon tumors are at significantly higher risk of developing PC. 
Furthermore, 25% of stage II and III T4 tumors developed PC as 
the only site of metastases. This defines the window of 
opportunity for adjuvant HIPEC to prevent peritoneal recurrence. 
However, to allow the implementation of HIPEC as an adjuvant 
treatment in this high risk group of patients 2 important hurdles 
need to be overcome: First, to demonstrate the benefit of HIPEC 
in this population, a RCT with a large sample size is needed. 
Second, there is an urgent need to evaluate and validate 
diagnostic methods to allow peroperative detection of IPTC 
and/or transserosal invasion (pT4a). For the time being, a 
strategy as proposed by Elias et al. (second look surgery) could 
be the better approach. 
 
 Radiofrequency ablation (RFA) for CRLM 

A review of literature on RFA as a treatment tool for 
CRLM showed the efficacy and reliability of RFA depends mainly 
on the diameter of the targeted lesions (RFA in lesions >5cm is 
questionable), the applied approach (surgical or percutaneous 
RFA), the distance between the targeted lesion and large vessels 
(because of the heat sink phenomenon) and the experience of 
the physician performing the RFA procedure.  
For unresectable CRLM, any combined modality treatment with 
RFA should be prefered over chemotherapy-only. For the use of 
RFA in patients with resectable CRLM, as an alternative to 
surgery, there is a lack of evidence in current literature and the 
results for series on RFA for small solitary lesions are 
contradictory. Nevertheless, for small CRLM, located centrally in 
the liver, RFA would result in a more parenchymal sparing policy, 
which would leave more room for retreatment of future 
recurrent or new lesions. 
Most papers currently available in the literature compare RFA for 
unresectable CRLM with liver resection for resectable CRLM, 
which makes interpretation of data very difficult and dangerous. 
An RCT, comparing resection to RFA for carefully chosen, 
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resectable, small (≤3 cm), solitary CRLM, would bring answers. 
But in reality, conducting such a trial is difficult and possibly 
dangerous. On the other hand, physicians are already 
autonomously interpreting the available data and, despite the 
lack of real evidence, deciding for themselves to treat selected 
resectable patients with RFA.  
 The approach for RFA (laparoscopic [LRFA] versus open 
[ORFA]) might progressively become a less interesting discussion 
point. Basically, the indication for each approach is a matter of 
patient selection, with a preference for ORFA in the case of 
grossly resectable disease with a few unresectable lesions and 
for LRFA in patients with unresectable CRLM, unfit for major 
surgery because of extensive comorbidity. We performed a 
retrospective analysis to assess morbidity and mortality of LRFA 
versus ORFA for hepatic malignancies. LRFA was associated with 
better short-term clinical outcome as compared to ORFA. 
Simultaneous colorectal and/or hepatic resection resulted in an 
increased postoperative complication rate. 
 Losing control on blood loss is obviously the most 
important concern of surgeon’s performing laparoscopic liver 
resections (LLR). We performed a prospective, observational trial 
on LLR using radiofrequency(RF)-coagulation in an attempt to 
decrease intra-operative blood loss.  Laparoscopic liver resection 
is feasible and safe, if adequate equipment and extensive 
experience of the surgical team are available. LLR can be 
performed with minimal amounts of intraoperative blood loss, 
which is determined by the type of hepatectomy. Significant 
intraoperative hemorrhage occurs from large hepatic vessels 
during major LLR, which cannot be controled by RF. RF-assisted 
parenchymal transection in LLR does not seem to reduce blood 
loss, operation time, or perioperative morbidity.  
 
 
 
 
 
 


