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Introduction 
Colorectal cancer (CRC) is the third most commonly 

diagnosed cancers and second cause of cancer deaths. This high 
mortality can be explained, as the case of all cancers, by the late 
diagnosis, usually in the either complication stages or presence of 
metastatic disease. About 20 percent of patients have stage IV CRC (the 
presence of metastasis) at the moment of diagnosis [1].  

Regarding the presence of peritoneal metastasis, studies reveal 
different numbers, but about 4-8 % of all patients diagnosed with CRC 
already have peritoneal carcinomatosis (PC)[2]. Necroptic studies paint a 
grimmer picture with numbers rising to 40%. Peritoneal carcinomatosis 
found at the time of the diagnosis, also called synchronous could be 
explained by the release of free cancer cells in the peritoneal cavity after 
the primary tumor invaded the serous layer of the colon, aided by the 
asticic fluid flow, lymphatic or hematogenous spread.[3,4]. 
Metachronous PC is usually at some time after the surgery and can be 
explained by either manipulation the primary tumor with the release of 
free cancer cells or by transection of blood or lymph vessels.[5] 

The presence of PC meant, for a long time in medicine history, 
that no true benefit would come from oncological or surgical treatment. 
Along with the development of new chemotherapeutical agents capable 
of managing advanced stages of cancer, including metastatic disease, 
another paradigm shift was needed in order to consider patients with PC 
and different abdominal cancers as curable. This change came with the 
works of Sugarbaker, which considered PC a loco-regional extension of 
the primary tumor, rather than part of the metastatic disease. If it is just a 
local spread,  that means that aggressive surgery combined with 
chemotherapy could greatly help these patients. Firstly this was 
considered true for appendicular and ovarian cancers, but the idea was 
taken further to colorectal and gastric cancer.  

 

Cytoreduction Surgery And Intraperitoneal 

Chemotherapy 
This cytoreductive surgery (CRS) means removing all visible 

signs of peritoneal dissemination alongside with sacrificing the organs 
with affected surface. In order to correctly asses the effectiveness of 
CRS, Sugerbaker reported the Completeness of Cytoreduction 
Score(CCS). A CCS of 1 represents the lack of peritoneal 
dissemination, CCS1 is the presence of nodules <2.5 mm. CCS 3 and 4 
are considered incomplete resections with the persistence of nodules > 
2.5 mm or unresecable peritoneal implants[6].  

Of great importance is also the pathological residual tumor 
classification (R). R0 or curative resection represents the absence of 
gross tumors and microscopically negative margin resection. R1 is the 
removal of all macroscopic tumors but with microscopic positive 
margins for tumor tissue. R2 is considered incomplete macroscopic 
resection. The CCS and the residual tumor classification are major 
prognostic factors for the evolution of PM.   

Another negative prognostic factor seems to be the presence of 
extraperitoneal metastasis such as liver metastasis compared to isolated 
peritoneal metastasis [7].There are multiple types of intraperitoneal 
chemotherapy which can be used after CRS:  heated intraperitoneal 
chemotherapy (HIPEC), postoperative intraperitoneal chemotherapy 
(EPIC), and sequential postoperative intraperitoneal chemotherapy 
(SPIC). Studies about the combination of HIPEC with EPIC or SPIC 
have shown an improvement in survivability but higher rate of 
postoperative complication. Also these results are in strict correlation 
with the chemotherapic agent used.  The principle of HIPEC is based on 
the synergy between the cytotoxic effect of chemotherapeutic agent and 
the thermal effect (lavage solution at 41-44 degrees Celsius which affect 
cell structure and function via DNA damage). Administering a 
chemotherapic drug intraperitoneally has the advantage that it will 
achieve high concentrations locally, with low serum concentrations due 
to the peritoneal-plasma barrier, thus reducing the systemic adverse 
reactions [8]. Most effective drugs for intraperitoneal chemotherapy are 
oxaliplatin, cisplatinium, doxirubicine and mitomycine C (MMC), most 
frequently used being oxaliplatina and MMC. There are multiple studies 
which discordant results as to which is more effective, result which vary 
due to multiple factors such as histological type and degree of the 
peritoneal disemination. But because of the lack of randomized control 
trials, a consensus on the optimal intraperitoneal chemotherapy is yet to 
be reached.[9]. Other drugs such as Bevacizumab, which targets vascular 
endothelial growth factor (VEGF), when administered perioperative,  
could increase intraperitoneal concentration of oxaliplatin. This apparent 
and theoretical benefits are but a double edged, patients treated with  
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Abstract 

Colorectal cancer is the third most commonly diagnosed cancers with a high mortality rate, mainly due to the late 

onset of symptoms, thus leading to late stage diagnosis. Despite advances in chemotherapy regimens, patients with 

metastatic colorectal cancer have a median overall survival of 7 months, lowered to 4 months in the presence of 

malignant ascites or bowel obstruction. An alternative to systemic chemotherapy seemed to be cytoreductive surgery 

with intraperitoneal chemotherapy. Although observational studies revealed the clear benefits for patients treated in this 

manner compared with systemic chemotherapy only, randomized clinical studies have brought this effectiveness into 

question. This paper reviews literature data considering the effectiveness of cytoreductive surgery and heated 

intraperitoneal chemotherapy. 
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combined oxaliplatina and Bevacizumb had doubled the risk of 
postoperative complication, especially of intra-abdominal abcesses[10]. 
Thus, CRS combined with HIPEC brought the light of hope for a disease 
considered a implacable verdict.  

 

Retrospective Studies  
There are multiple studies which show the effectiveness of 

CRS with HIPEC, with a high variability in mean survival, mortality and 
morbidity. The median survival of patients with CRC and PC treated 
with systemic chemotherapy remained 7 months, despite recent advances 
in this field, this number dropping to 4 months for the patients who 
needed emergency surgery due to complications such as bowel 
obstruction [11, 12].  

The retrospective studies which focuses CRC and HIPEC have 
shown improved mean survival, ranging from 19 months, reported by 
most studies to highest of 63 months. .Because of the ethical 
implications, especially in the early days of this treatment method, the 
studies were observational. Most of the studies are heavily criticized, 
especially on the grounds of patient selection. By choosing only younger 
patients with lesser associated diseases and with lower CCS, the median 
survival were high and the mortality and morbidity values were lower 
compared with other centers. Another criticism brought is represented by 
the vague description of the CRS, presenting the resection rate score but 
not the full extent of the peritoneal carcinomatosis burden and the 
aggressiveness of the surgery.  

 

Randomized Multicentric Studies 
The first randomized trial was conducted between February 

1998 and august 2001, in the Netherlands and it consisted of 105 patients 
which were randomly assigned to two groups. First group received the 
standard treatment which consisted of systemic chemotherapy, with or 
without palliative surgery. The second groups received CRS and HIPEC 
with MMC followed by the same systemic chemotherapy regime. The 
result were very encouraging with a median survival of 22.3 months in 
the CRS-HIPEC group compared to the median survival of 12.6 in the 
standard treatment group. Treatment related mortality in the 
experimental group was 8%[13]. The 8 year follow up revealed 5 year 
survival of 45% for the patients with CRS – HIPEC and R1 resection 
[14]. 

PRODIGE 7 was a prospective phase 3 clinical trial to address 
the role of HIPEC in colorectal cancer, with results published at the 
American Society of Clinical Oncology 2018. 265 patients diagnosed 
with colorectal cancer and PC from 17 hospitals in France were enrolled 
in the study. All patients received 6 months (12 cycles) of preoperative 
systemic chemotherapy then randomized into 2 groups for CRS with or 
without HIPEC using oxaliplatin for 30 minutes at 42 degrees Celsius.  
The majority of patients (90%) received complete cytoreduction. The 
median follow-up period was 63.8 months with overall survival, 
recurrence-free survival, mortality and morbidity being monitored. The 
results were a complete surprise and may represent another turning point 
in the treatment of PC. Overall survival of patients who received HIPEC 
was 41.7 compared to 41.2 months for patients who did not receive 
HIPEC. Survival rates at 5 years were 39.4 percent and 36.7 percent, 
respectively. The median recurrence free survival was 13.1 months for 
patients from the HIPEC group versus 11.1 months without HIPEC [15]. 
This means that while HIPEC may delay recurrence, the long-term 
effects are the same with only cytoreductive surgery and systemic 
chemotherapy.  

Another important study in defining when and where to use 
HIPEC is the COLOPEC multicenter randomized trial. The aim was to 
determine the efficacy of HIPEC in patients with locally advanced 
colorectal cancer (T4 stage or perforated colon cancer). 204 patients 
from 9 centres in the Netherlands were randomly assigned to 2 groups, 
before the removal of the primary tumor. First group received adjuvant 
HIPEC and systemic chemotherapy while the second group received 
only systemic chemotherapy. In patients with T4 or perforated colon 
cancer, treatment with adjuvant HIPEC with oxaliplatin did not improve 

peritoneal metastasis-free survival at 18 months, thus not recommending 
routine HIPEC in these cases [16]. 

 

Discussions 
Despite being introduced for two decades now, the data 

regarding the effectiveness of CRS with intraperitoneal chemotherapy. 
There are many reasons behind this fact. Firstly there is no consensual 
regarding patent selection which automatically will lead to biases. 
Choosing younger patients with lower peritoneal tumor burden will lead 
to better overall survivability and morbidity, sometime in contrast with  
the experience of that particular center, CRS with HIPEC has been 
criticized because of the high mortality and morbidity associated [17]. 
Also, there is no consensus regarding HIPEC or perioperative 
chemotherapy regimens. The results of this PRODIGE 7 trial, while at 
first questioning the effectiveness of HIPEC, in the end emphasizes of 
the importance of randomized clinical trials to further uncover data by 
using different parameters. Other chemotherapic drugs can be used (such 
as MMC with or without cisplatinium), longer exposure time (commonly 
60-120 minutes), other treatment sequencing.  

Although there are multiple studies which use HIPEC with 
cisplatinium and MMC, there is no standard protocol. Postoperative 
mortality was described between 0% and 3%, equivalent to the 
oxilaplatin protocol. Major postoperative complication were related to 
anastomotic leaks, intestinal fistula and abdominal abscesses, occurred in 
less than 30% of cases, which contrasted with oxilaplatin peritoneal 
toxicity. Around 10% of these complications required reoperations [18]. 

All on-going or future randomized trials would be able to 
clarify and correctly identify the patients which would benefit from this 
aggressive treatment, what are the limits of CRS and HIPEC, which 
chemotherapeutic drugs have best results and lesser side effects, 
treatment sequencing. 
 

Conclusions 

Colorectal cancer with peritoneal carcinomatosis has been for the last 
two decades the focus of many studies. The main reason for this being 
the improvement of median survival after CRS combined with HIPEC or 
other intraperitoneal chemotherapy. Despite of the multitude of trials or 
case studies, the result vary over a large spectrum. This is mainly 
because of the lack of a consensus regarding patient selection, HIPEC 
protocols or treatment sequencing. Even the latest randomized trials, 
although at first contrasting the effectiveness of intraperitoneal 
chemotherapy, enforce the need of future trials investigating different 
approaches to this once untreatable condition.  
 

Conflict of Interest 

Authors have no conflict of interest to disclose 

 

References 
1. an der Geest L. G, Lam-Boer J, Koopman M, Verhoef C, 

Elferink MA, de Wilt JH. Nationwide trends in incidence, 
treatment and survival of colorectal cancer patients with 
synchronous metastases. Clinical & experimental metastasis, 
2015, 32, 457–465,  

2. Jayne, DG, Fook S, Loi C, Seow-Choen F. Peritoneal 
carcinomatosis from colorectal cancer, 2002, Br J Surg, 
89(12):1545-50. 

3. Klaver YL, Lemmens VE, Nienhuijs SW, Luyer MD, de Hingh 
IH, Peritoneal carcinomatosis of colorectal origin: Incidence, 
prognosis and treatment options.: World J Gastroenterol., 2012, 
18(39):5489-94 

4. Mehta SS, Bhatt A, Glehen O. Cytoreductive Surgery and 
Peritonectomy Procedures, Indian J Surg Oncol. 2016;7(2):139-
51 

5. Terzi C, Arslan NC, Canda AE, Peritoneal carcinomatosis of 
gastrointestinal tumors:Where are we now?, World J 
Gastroenterol. 2014;20(39):14371-80 

6. Sugarbaker PH, Review of a personal experience in the 
management of carcinomatosis and sarcomatosis. Jpn J Clin 

 Bejan. V et al 



J Surgery, an open access journal 

ISSN: 1584-9341 Volume 15 • Issue 3 • 1 
 

Oncol. 2001, 31(12):573-83 

7. Kwakman R, Schrama AM, van Olmen JP, Otten RH, de Lange-
de Klerk ES, de Cuba EM, Kazemier G, Te Velde EA. 
Clinicopathological Parameters in Patient Selection for 
Cytoreductive Surgery and Hyperthermic Intraperitoneal 
Chemotherapy for Colorectal Cancer Metastases: A Meta-
analysis, Ann Surg. 2016 ;263(6):1102-11 

8. Takeshi S, Is Peritoneal Carcinomatosis an Incurable Disease or 
Controllable Locoregional Condition? — Challenge of Surgeons 
with Intraperitoneal Hyperthermic Chemotherapy, Japanese 
Journal of Clinical Oncology, 2001, 31(12), 571–572 

9. Murono K, Kawai K, Hata K, Emoto S, Kaneko M, Sasaki K, 
Nishikawa T, Otani K, Tanaka T, Nozawa H, Regimens of 
Intraperitoneal Chemotherapy for Peritoneal Carcinomatosis 
from Colorectal Cancer. Anticancer Res. 2018 ;38(1):15-22 

10. Eveno C, Passot G, Goere D, Soyer P, Gayat E, Glehen O, Elias 
D, Pocard M: Bevacizumab doubles the early postoperative 
complication rate after cytoreductive surgery with hyperthermic 
intraperitoneal chemotherapy (HIPEC) for peritoneal 
carcinomatosis of colorectal origin. 2014, Ann Surg Oncol 21: 

1792-1800, 
11. Franko J, Shi Q, Goldman CD, Pockaj BA, Nelson GD et al, 

Treatment of colorectal peritoneal carcinomatosis with systemic 
chemotherapy: a pooled analysis of north central cancer 
treatment group phase III trials N9741 and N9841, 2012, J Clin 
Oncol.;30(3):263-7 

12. Huţanu I., Timofte D., Scripcariu V., Diaconu C.Treatment of 
peritoneal carcinomatosis of gastro-intestinal origin--a 
retrospective study of 203 cases, 2012 Revista medico-
chirurgicală̆ a Societă̆ţ̜ii de Medici ş̧i Naturaliş̧ti din Iaş̧i. 116. 
150-6. 

13. Verwaal VJ, van Ruth S, de Bree E, van Sloothen GW, van 

Tinteren H, Boot H, Zoetmulder FA: Randomized trial of 
cytoreduction and hyperthermic intraperitoneal chemotherapy 
versus systemic chemotherapy and palliative surgery in patients 
with peritoneal carcinomatosis of colorectal cancer. J Clin 
Oncol, 2003, 21: 3737-3743, 

14. Verwaal VJ, Bruin S, Boot H, van Slooten G, van Tinteren H: 8-
year follow-up of randomized trial: cytoreduction and 
hyperthermic intraperitoneal chemotherapy versus systemic 
chemotherapy in patients with peritoneal carcinomatosis of 
colorectal cancer. Ann Surg Oncol, 2008, 15: 2426-2432 

15. Quénet, F., Élias, D., Roca, L.V., Pignon, J.P., Ghouti, L., 
Pocard, M., Facy, O., Arvieux, C., Lorimier, G., Pezet, D., 
Marchal, F., Loi, V., Meeus, P., Forges, H.D., Stanbury, T.K., 
Paineau, J., & Glehen, O.J. . A UNICANCER phase III trial of 
hyperthermic intra-peritoneal chemotherapy (HIPEC) for 
colorectal peritoneal carcinomatosis (PC): PRODIGE 7. 2018, 
European Journal of Surgical Oncology, Volume 45(2), e17 

16. Klaver CEL, Wisselink DD, Punt CJA, Snaebjornsson P, Crezee 
J et al. Adjuvant hyperthermic intraperitoneal chemotherapy in 
patients with locally advanced colon cancer (COLOPEC): a 
multicentre, open-label, randomised trial, Journal of Clinical 
Oncology 2019, 37(4), 482-482. 

17. Huțanu I., Radu I., Filip B., Buna M., Aniţei MG.,M. Deraco 
(3), V. Scripcariu (1,2), Hyperthermic intraperitoneal 
chemotherapy with cytoreductive surgery for the treatment of 
peritoneal carcinomatosis from colorectal orgin, 2013, Jurnalul 
de chirurgie ; 9(2): 127-136 

18. Pinto A, Pocard M, Hyperthermic intraperitoneal chemotherapy 
with cisplatin and mitomycin C for colorectal cancer peritoneal 
metastases: A systematic review of the literature, 2019,Pleura 
Peritoneum, 4(2) 

 

1.  

The Effectiveness Of Hyperthermic Intraperitoneal Chemotherapy In Colorectal Cancer- Review 
 

61 


