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Introduction 
 Peritoneal carcinomatosis (PC) is reported to occur in 
about 12% of patients with colorectal cancer (CRC)1. Often, it 
presents in combination with other sites of disease, such as 
liver and/or lung metastases2,3. Unresectable PC has a very 
poor prognosis, with a median overall survival of 5-6 months2,4-

7.  Although modern chemotherapy regimens have gained 
effectiveness in treating systemic metastases in CRC, with a 
median survival of up to 23.9 months and a 5-year overall 
survival of 13% being reported8, no real long-term survival for 
advanced CRC can be reached by systemic treatment9,10.  
 Because PC is considered locally contained disease, the 
concept of macroscopically Complete Cytoreductive Surgery 
(CCRS), followed by Hyperthermic Intra-Peritoneal 
Chemotherapy (HIPEC) to eradicate residual microscopic 
disease was developed5,11-14. In a recent report by Elias et al, 
this multi-modality treatment achieved a median survival of 
62.7 months and a 5-year survival of 51% in a well-selected 
patient group8. Nevertheless, the completeness of 
cytoreduction remains the main factor influencing survival after 
this treatment modality. Therefore, patients with PC tumor 
loads of 6-7 abdominal regions are not eligible for this 
approach6,15. 

 The aim of this paper is to perform a revision of all 
patients with PC from CRC who presented at our institute over 
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the last five years and were found to be uneligible for CCRS and 
HIPEC. It describes all patient- and tumor-related factors 
possibly affecting survival of inoperable PC from CRC.  

 
 

Patients and methods 
 A retrospective review of the Netherlands Cancer 
Institute’s database from January 2005 to December 2009 was 
performed. This analysis includes all patients with PC from CRC, 
who underwent surgical exploration (laparoscopy if possible or 
limited laparotomy when necessary) to assess the extent of PC 
and were, at that moment, judged not to be eligible for CCRS 
and HIPEC. The quantitative assessment of the extent of PC was 
performed as described by Verwaal et al16. In our institution 
patients with PC in 5 or less abdominal regions, with no or very 
limited small bowel involvement and without systemic 
metastases are considered eligible for CCRS + HIPEC. Thus, the 
criteria for “unresectability” are defined as follows: 6-7 
abdominal regions affected by PC, involvement of mesentery or 
small bowel in the PC, presence of liver metastases, 
retroperitoneal lymph nodes, vascular invasion and/or neural 
invasion.        
 Statistical analysis was performed using the SPSS 
Statistics 17.0 program. An extensive univariate analysis for 
overall survival (OS) was performed. Due to results of the 
univariate analysis and due to the small number of patients 
combined with the retrospective nature of this trial the 
performance of a multivariate analysis was not considered 
useful. 
 Patient population 
 In a time span of 5 years (January 2005 to December 
2009) 315 patients with PC from CRC were screened to undergo 
CCRS + HIPEC. Forty-three patients were surgically evaluated 
and judged to be uneligible for CCRS and HIPEC based on the 
criteria mentioned above. The male/female ratio was 29/14, 
with a median age at diagnosis of the primary CRC of 56.1 years 



 

19 

 

[range 33.0-76.0 years] and a median age at surgical 
exploration for PC of 57.1 years [range 34.8-76.8 years]. 
Thirteen patients had relevant comorbidity, mainly consisting 
of cardiovascular and respiratory pathology and 37.2% of 
patients had an ASA score of 2 or higher. 
 Tumor characteristics [Table 1] 
 All primary tumors were histologically proven colorectal 
adenocarcinomas. Over 58% of primary tumors could be 
resected and in 74.4% of PC cases occurred synchronously to 
the primary tumor. The median time span between diagnosis of 
the primary tumor and the surgical exploration for the 
assessment of the PC was 7.2 months [range 0.0-102.3 
months]. TNM-stage of the primary tumor is described in Table 
1. More than half of the primary tumors were located on the 
right side of the colon. In 37.2% of patients ascites was present 
at diagnosis of the primary tumor. In 25 patients tumor 
differentiation and cell type were clearly defined: the majority 
of these patients had moderately to poorly differentiatied 
tumors and more than half of them showed a signet and/or 
mucinous cell type.  
 Unresectability [Table 2] 
 In almost 70% of patients more 6-7 regions of the 
abdomen were affected and in 58.1% of cases the small bowel 
and/or mesentery were involved in the PC. Furthermore, 
systemic disease was found in 16.3% of patients. In 6 patients 
colorectal liver metastases were found: in 5 patients this was a 
peroperative finding, not known from preoperative imaging 
and in 1 patient preoperative imaging showed a solitary liver 
metastasis, but this patient needed surgery, because the 
construction of an ostomy was indicated. Thus, no unnecessary 
laparotomies were performed. In 18.6% of patients a palliative 
diversion or ostomy was performed at surgical exploration, in 
order to resolve or prevent obstruction due to PC. 
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Results 
 Median OS in this series was 6.3 months, ranging from 
0.4 to 33.1 months. At the time of analysis only 6 patients were 
still alive. After being found ineligible for CCRS and HIPEC, 
72.1% of patients received some form of palliative systemic 
chemotherapy [Table 3]. In the majority of cases this consisted 
of fluoropyrimidine-based chemotherapy combined with 
oxaliplatin or irinotecan, either with or without bevacizumab. 
 For the 31 patients receiving chemotherapy median OS 
was 9.3 months [range 0.9-33.1 months], whereas the 12 
patients who didn’t receive chemotherapy had a median 
overall survival of 3.1 months [range 0.4-6.5 months]. However, 
patient characteristics, such as ASA score, age and the 
occurrence of postoperative complications after surgical 
assessment of PC, as well as tumor characteristics (advanced 
tumor stage T3-4N+), seemed to be less favorable in the patient 
group not receiving palliative systemic treatment [Table 3]. 
Although this apparent difference in patient characteristics did 
not reach statistical significance, there was a weak but 
significant negative Pearson correlation between patients with 
an ASA score ≥ 2 and the administration of palliative 
chemotherapy (correlation -0.379; p=0.012). Furthermore, a 
strong negative Pearson correlation could be found between 
the occurrence of postoperative complications after surgical 
exploration for PC and whether or not palliative chemotherapy 
was administered (correlation -0.572; p<0.001) [Table 4]. 
Patients receiving palliative chemotherapy seemed to do 
statistically better in the univariate analysis for overall survival 
(p<0.001) [Table 5]. No other intrinsic patient and tumor 
characteristics involved in the univariate analysis seemed to 
have a clear influence on OS. Given these results, performing a 
multivariate analysis would not have been useful. 
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Discussion 
 Literature on the outcome of unresectable PC from CRC 
is fairly scarce and results differ among trials. In the era before 
CCRS and HIPEC a prospective study of prognostic factors in PC 
of non-gynecologic malignancy was performed by Chu et al2. 
Forty-five of the 100 patients included in the study had PC of 
CRC. In their analysis disease-free survival (DFS) of less than 1 
year, the presence of ascites and lung metastases adversely 
affected survival. Tumor burden, examined by size, number and 
distribution of tumor nodules in the peritoneal cavity, did not 
affect survival2.       
 In 2000 Sadeghi et al published the results of the 
EVOCAPE 1 trial, in which 370 patients with PC from non-
gynecologic malignancies were followed prospectively4. 
Patients treated by CCRS and HIPEC were excluded from this 
trial, leaving only those patients undergoing palliative 
treatment to be analyzed. In general, patients with PC of 
digestive origin were found to have a very poor prognosis. One 
hundred-eighteen patients in this trial had PC of colorectal 
origin. Median OS for this group was 5.2 months [range 0.6-
44.8 months]. Only the extent of PC was significantly correlated 
to survival. Synchronous PC, T-stage, lymph node involvement, 
tumor differentiation, the presence of ascites and the presence 
of liver metastases didn’t have a statistically significant 
influence on prognosis.  
 A retrospective analysis by Jayne et al included 3019 
patients with CRC: 349 (13%) had PC, of whom 214 patients 
(61%) had synchronous PC and 135 patients (39%) developed 
metachronous PC17. In the synchronous PC group 72% of 
patients underwent a resection of their primary tumor and a 
debulking of the PC, whereas only in 2% of patients in the 
metachronous PC group an actual debulking could be 
performed. In the PC group a significantly higher proportion of 
primary tumors had advanced disease stage at diagnosis. 
Furthermore, extent of PC disease and T-stage were identified 
as predictors of survival for synchronous PC17.  
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 In our retrospective analysis all of the above mentioned 
adverse predictive factors didn’t seem to have a statistically 
significant influence on outcome [Table 5]. Possibly, this is due 
to the small number of patients analyzed in this study. Only 
patients receiving palliative systemic chemotherapy seemed to 
have a statistically better outcome than those who didn’t. For 
patients with unresectable PC who didn’t undergo palliative 
chemotherapy a median OS of 3.1 months [range 0.4-6.5 
months] was registered [Table 3], which concurs with current 
literature2,4-7. Those patients who could undergo palliative 
chemotherapy reached a median OS of 9.3 months [range 0.9-
33.1 months] [Table 3]. This is comparable to the results of the 
randomized trial performed by Verwaal et al18, which reported 
a median disease-specific survival of 12.6 moths for patients 
with resectable and unresectable PC who were treated with 
systemic chemotherapy only (i.e. 5-FU/leucovorin). Under 
modern chemotherapy regimens median OS of 16.8 to 23.9 
months have been reported for patients with PC of CRC8,19. 
Nevertheless, although modern 5-FU-based systemic therapy 
combined with oxaliplatin or irinotecan either with or without 
bevacizumab was administered in most patients undergoing 
palliative chemotherapy in our study, a survival of almost 2 
years was only rarely reached. On the other hand, only patients 
with unresectable PC were included in this study, which implies 
an up front selection of more extensive disease.   

To our opinion, intact bowel passage is essential for a 
patient to be able to receive chemotherapy. Therefore, 
construction of a bowel diversion or ostomy should be 
performed whenever indicated to resolve or prevent 
obstruction due to PC. Furthermore, the negative Pearson 
correlation between ASA score ≥ 2 as well as the occurrence of 
postoperative complications after surgical exploration on the 
one hand and the administration of palliative chemotherapy on 
the other hand suggests that a better general condition and 
performance status (PS) facilitates patients to undergo and 
tolerate chemotherapy and it’s side effects [Table 4]. The 
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importance of PS was already stressed by Folprecht et al by 
retrospective analysis of a large database with 3823 patients 
with advanced CRC1. Also, peritoneal involvement was 
identified as an independent negative predictive factor. A 
review of literature by Köhne et al, describing clinical predictive 
factors for the outcome of patients with metastatic CRC under 
chemotherapy, came to the same conclusions3.  
 Finally, in our series lymph node involvement was not 
identified as a predictive factor adversely affecting survival. This 
concurs with the results of the prospective EVOCAPE 1 trial4. 
Possibly, this suggests that the local phenomenon of PC might 
have a stronger adverse influence on outcome than the 
systemic spread of advanced CRC by nodal involvement. 
 
 

Conclusions 
 This analysis shows the influence of the administration 
of systemic chemotherapy on survival in patients with 
unresectable PC of colorectal origin. No other predictive factors 
could be clearly identified. Nevertheless, even in the era of 
modern chemotherapy regimens, the median survival of 
patients with unresectable PC of CRC undergoing 
chemotherapy is only 9.3 months. Furthermore, the fact that 
patients with unresectable PC from CRC undergoing palliative 
chemotherapy seem to have a better median OS, is probably 
largely attributable to the fact that this patient group has a 
better general condition, thus enabling them to tolerate 
systemic treatment. 
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Table 1: primary tumor characteristics 
 

N = 43 adenocarcinomas 

Primary tumor 
resected 

Yes 

No 

25 

18 

Chemotherapy  

for primary tumor 

Yes 

No 

22 

21 

PC Synchronous 

Metachronous 

34 

9 

T-stage cis 

1 

2 

3 

4 

x 

1 

0 

1 

11 

21 

9 

N-stage 0 

1 

2 

x 

6 

6 

15 

16 

Localization Right Appendix 

Caecum / colon 
ascendens 

4 

22 

Left Transverse colon 

Colon descendens  

Sigmoid 

Rectum 

1 

1 

9 

3 

unknown 3 

Pathology Differentiation Good 

Moderate 

Poor 

Not specified 

2 

13 

10 

18 

Cell type Signet 

Mucinous 

Not specified 

13 

16 

18 

Preoperative CEA (µg/l) 

Elevated (>6 µg/l) / not elevated 

12.0 [1.0-
867.0] 

22/21 
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Table 2: Operative findings at surgical exploration for PC 
 
Reasons for unresectability 6-7 regions affected (a) 

Mesentery / small bowel involvement (b) 

Both (a) + (b) 

Liver metastases 

Retroperitoneal N+ 

Vascular invasion 

Neural invasion 

other 

30 

25 

19 

6 

1 

0 

1 

2 

Peroperative Ascites 10 

 
 
 
 
 
Table 3: postoperative treatment + outcome after surgical 
exploration for PC 
 

Median OS [range] 6.3 months [0.4-33.1 months] 

 

OS with Chemotherapy 
[range] 
N=31 

9.3 months [0.9-33.1 months] 

Chemotherapy-naive 

ASA ≥ 2 

Median age at surgery 

Postoperative 
complications 

T3-4N+ 

15/31 

8/31 

55.3 years [38.4-
71.7] 

2/31 

12/31 

OS without chemotherapy 
[range] 
N=12 

3.1 [0.4-6.5 months] 

Chemotherapy-naive 

ASA ≥ 2 

Median age at surgery  

Postoperative 
complications 

T3-4N+ 

5/12 

8/12 

60.0 years [34.8-
76.8] 

7/12 

7/12 

 
OS=overall survival 
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Table 4: Pearson correlations 
 

  OS 
(m) 

palliative 
chemotherapy: 

0=no; 1=yes 

ASA 
≥2: 

0=no; 
1=yes 

Age 
S 

<60 
years 

T3-4N+ relevant 
postoperative 
complications 

OS (months) Pearson 
Correlation 

1 ,484
**

 -,235 -,024 ,041 -,361
*
 

Sig. (2-
tailed) 

 ,001 ,129 ,879 ,817 ,017 

N 43 43 43 43 34 43 

palliative 
chemotherapy: 
0=no; 1=yes 

Pearson 
Correlation 

,484
**

 1 -
,379

*
 

,197 -,265 -,572
**

 

Sig. (2-
tailed) 

,001  ,012 ,205 ,130 ,000 

N 43 43 43 43 34 43 

ASA ≥2: 0=no; 
1=yes 

Pearson 
Correlation 

-,235 -,379
*
 1 -,143 ,312 ,314

*
 

Sig. (2-
tailed) 

,129 ,012  ,360 ,072 ,041 

N 43 43 43 43 34 43 

Age S <60 
years 

Pearson 
Correlation 

-,024 ,197 -,143 1 -,160 ,017 

Sig. (2-
tailed) 

,879 ,205 ,360  ,365 ,915 

N 43 43 43 43 34 43 

T3-4N+ Pearson 
Correlation 

,041 -,265 ,312 -,160 1 ,256 

Sig. (2-
tailed) 

,817 ,130 ,072 ,365  ,144 

N 34 34 34 34 34 34 

relevant 
postoperative 
complications 

Pearson 
Correlation 

-,361
*
 -,572

**
 ,314

*
 ,017 ,256 1 

Sig. (2-
tailed) 

,017 ,000 ,041 ,915 ,144  

N 43 43 43 43 34 43 

**:Correlation is significant at the 0.01 level (2-tailed) 

*: Correlation is significant at the 0.05 level (2-talied) 

Age S = age at surgical exploration for PC 
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Table 5: Univariate analysis for Overall Survival 
 

Intrinsic patient and tumor characteristics p-
value 

Patient Male/Female 
 
Age at diagnosis primary tumor   < or > 50 
Age at surgery for PC                  < or > 60 
Time interval primary diagnosis to surgery 

< or > 24 months 
 
ASA 

ASA < or ≥2 

0.731 
 

0.146 
0.933 

 
0.306 

 
0.139 
0.135 

Tumor Resection primary tumor 
Synchronous / metachronous PC 
T-stage 

T4 or <T4 
N-stage 

N+ or N0 
Advanced disease: stage III-IV 

0.708 
0.576 

 
0.447 

 
0.561 
0.556 

Localization primary tumor  
Right colon 

Left colon 

 
0.990 
0.996 

Pathology: differentiation 
Good/moderate or Poor 

Signet cell or non-signet cell 

 
0.369 
0.942 

Surgery Chemotherapy before surgery for PC 
Elevated CEA (>6µg/L)  

Yes or no 
Operative findings: 

< or > 6-7 regions involved 
Mesentery / small bowel involved or not 

Peroperative ascites present or not 

0.715 
 

0.755 
 

0.634 
0.487 
0.171 

Postop. 
chemotherapy 

Yes or no <0.001 
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