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Summary Peritoneal carcinomatosis from colorec-
tal cancer is associated with a poor prognosis and
is usually treated with systemic chemotherapy and
immunotherapy alone. In patients with isolated peri-
toneal carcinomatosis (PC) without nonperitoneal
metastases, however, cytoreductive surgery (CRS) has
been shown to significantly improve outcome and to
achieve even cure in selected patients in combination
with systemic therapy. The additional use of a hy-
perthermic intraperitoneal chemotherapy (HIPEC) is
primarily indicated to control microscopical residual
tumor tissue in the peritoneal cavity after successful
CRS. Another more recent option is the application
of an adjuvant HIPEC to prevent peritoneal carci-
nomatosis in high risk patients with pT4 cancer or
perforated cancer at the time of or after primary
surgery. The aim of this short review is to highlight
the corresponding available literature and assess the
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In western countries 15-20% of patients with col-
orectal cancer present with stage UICC IV disease
at the time of diagnosis. —Approximately 8-10%
of all colorectal cancer patients present with syn-
chronous peritoneal metastases and up to 40% de-
velop metachronous peritoneal carcinomatosis (PC)
during the course of the disease. Peritoneal metas-
tases are associated with a poor prognosis, a high
mortality and a significantly impaired quality of life
due to ascites and bowel obstruction [1-4].

The traditional treatment strategy for PC was pallia-
tive systemic chemotherapy. A surgical approach was
performed only in cases of very limited local involve-
ment, bowel obstruction or perforation; however, ac-
cording to the development of successful multimodal
curative treatment strategies in oligometastatic pa-
tients with limited liver or lung metastases, cytoreduc-
tive surgery (CRS) and hyperthermic intraperitoneal
chemotherapy (HIPEC) in the last two decades have
become a legitimate treatment option with curative
intent in patients with isolated PC, because it is inter-
preted rather as a locoregional disease than as a sys-
temic disseminated disease. There is no doubt that
surgery is the crucial premise to achieve cure in col-
orectal cancer. According to this, the application of
CRS seems to be logical and essential in PC, even
though surgical resection of peritoneal metastases is
regarded as an intrinsically incomplete procedure due
to the presence of microscopical tumor cells in the
peritoneal cavity. To control this residual tumor bur-
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den, CRS was hence associated with chemotherapy.
Systemic chemotherapy and targeted agents, however,
in different studies did not show the same beneficial
effect in peritoneal metastases as in nonperitoneal
metastases [5-8]. All these argumentations are in-
dications for the direct use of chemotherapy in the
peritoneal cavity in terms of HIPEC in PC.

Different studies showed promising results over
historical controls, but until 2003 randomized con-
trolled trials comparing CRS and HIPEC with systemic
chemotherapy were missing: Verwaal et al. were the
first to detect a randomized controlled survival im-
provement in patients with peritoneal metastases of
colorectal origin after CRS with HIPEC and additional
systemic chemotherapy compared to a systematic
chemotherapy alone (fluorouracil, leucovorin) [9].
Also, their subsequent study with a minimum follow-
up of 6 years, published in 2008, confirmed a sig-
nificantly improved survival with a median survival
of 12.6 months in the systemic therapy arm and
22.2 months in the HIPEC arm (p=0.028) [10]. Simi-
larly, Elias et al. conducted a randomized trial using
systemic oxaliplatin or irinotecan in patients with iso-
lated resectable PC from colorectal cancer and were
able to achieve a prolonged median overall survival
of 62.7 months after CRS and HIPEC compared to
24 months after systemic chemotherapy alone [11].
Franko et al. 2010 analyzed patients who were treated
either with systematic chemotherapy (fluorouracil,
irinotecan) alone or with additional CRS and HIPEC.
The results showed a significant longer median over-
all survival in the CRS-HIPEC group (34.7 months vs
16.8 months, p<0.001), but the CRS-HIPEC group was
more likely to receive oxaliplatin and biological agents
[12]. In summary, the results of the first studies were
clearly in favor of CRS-HIPEC, but from today’s per-
spective an important drawback of all relevant studies
is the suboptimal systemic chemotherapy regimen,
the heterogeneous systemic chemotherapy regimen
in the study groups, and the heterogeneous perfor-
mance of HIPEC in different centers probably leading
to a relevant bias and confounding of the results.

Recently, Quenet et al. presented the highly ex-
pected results of the PRODIGE-7 study, a French
randomized controlled trial, unfortunately until now
published only in abstract form [13]. In this study all
patients with colorectal cancer PC received 12 cycles
of perioperative systemic chemotherapy consisting
of multidrug chemotherapy combinations, including
fluorouracil, leucovorin, oxaliplatin (FOLFOX) or flu-
orouracil, leucovorin, irinotecan (FOLFIRI) with or
without biologic agents, such as bevacizumab and
cetuximab. Patients were randomized to CRS with
or without HIPEC. The results showed an equivalent
overall survival rate of 41.3 months and 41.7 months
in both treatment arms, but a significantly higher
60-day major complication rate (24.1% vs. 13.6%,
p=0.03) in the HIPEC group. An important limitation
of this study, which could have led to a surprisingly

high survival in the control group without HIPEC,
might be an essential overestimation of the effect size
in the trial design. Additionally, it has been specu-
lated that uncertain efficacy of the oxaliplatin-based
HIPEC might explain why the study failed to demon-
strate a survival difference. Oxaliplatin is considered
as one of the standard drugs in locally advanced or
metastatic colorectal cancer, but of course not all pa-
tients respond to oxaliplatin, especially patients with
mucinous histology of the adenocarcinoma, which is
common in colorectal cancer PC, have a low response
rate after first line therapy. An insufficient duration of
the HIPEC (30min vs. standard 90 min in most trials)
and the use of a nonideal carrier solution (dextrose
5%) have been hypothesized, too. Some experts also
criticized the unequal inclusion of patients with a high
peritoneal carcinomatosis index score >15 (30% in the
HIPEC arm and 20% in the non-HIPEC arm) and the
large number of cross-over patients switched from
the non-HIPEC arm into the HIPEC arm [14-16].

Another important study was recently published
by Baratti et al. [15]. The authors retrospectively
compared a prospectively collected group of 96 pa-
tients with colorectal cancer and PC treated with an
oxaliplatin/irinotecan-based perioperative systemic
chemotherapy with targeted agents and CRS, and
patients undergoing the same perioperative systemic
therapy and CRS plus HIPEC with mitomycin C.
The results demonstrated a relatively long median
overall survival of 34.8 months (HIPEC group) and
39.3 months (mon-HIPEC group). The mitomycin
C-based HIPEC in contrast to the oxaliplatin-based
HIPEC was not associated with an increased mor-
bidity, but did not have an impact on the prognosis
or appear as an independent prognostic predictor;
however, both studies, the study of Quenet et al. and
the study of Baratti et al. verified the impact of qual-
ity of surgery and the potential of modern systemic
therapy [13, 15]. The additional role of HIPEC in the
curative treatment of synchronous or metachronous
PC in colorectal cancer remains under discussion (e.g.
time of exposure, carrier solution, use of chemother-
apeutic agents, neoadjuvant or concomitant systemic
chemotherapy), and thus, more high-quality stud-
ies are needed (e.g. INTERACT trial, CAIRO6 trial)
[17-19].

Apart from the standard HIPEC application as cu-
rative treatment of synchronous and metachronous
PC, another application of HIPEC has emerged in the
last years, adjuvant HIPEC in patients with locally ad-
vanced colorectal cancer (pT4) or perforated colorec-
tal cancer without visible PC [20-22]. The intention
of adjuvant or rather prophylactic HIPEC is to pre-
vent metachronous PC in high-risk patients. Thus,
adjuvant HIPEC is performed either simultaneously
at the time of primary surgery, or later on as second
look or staged procedure after surveillance or adju-
vant systemic therapy [22]. The first randomized tri-
als PROPHYLOCHIP and COLOPEC failed to demon-
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strate a significant difference in peritoneal disease-
free survival or overall survival. [20, 21]; however, the
amount of available data are rather small to jump to
a conclusion and ongoing high-quality trials are still
open (e.g. COLOPEC II, PROMENADE and HIPECT4)
[22-24]. Recently, pressurized intraperitoneal aerosol
chemotherapy (PIPAC) has been proposed as an addi-
tional treatment option for patients with PC; however,
PIPAC is only palliative and therefore hardly compa-
rable with HIPEC [6, 7].

Regarding other tumor forms, data and evidence
for CRS and HIPEC appear more complex than in col-
orectal cancer because of small numbers of patients
and missing randomized controlled trials. For exam-
ple, in PC patients with gastric cancer or malignant
peritoneal mesothelioma there is insufficient evidence
to recommend CRS and HIPEC outside of clinical tri-
als; however, for patients with ovarian cancer CRS and
HIPEC should be considered with at least stable dis-
ease after neoadjuvant chemotherapy, if complete cy-
toreduction is achieved [25].

In conclusion, the therapy of peritoneal carcino-
matosis is still challenging for all attending physicians,
but multimodal treatment options have significantly
improved the outcome of these patients in recent
years. In specialized oncological centers the com-
bination of CRS and HIPEC has been shown to be
feasible and has gained broad acceptance [26]. With-
out doubt the quality of surgery represents the es-
sential element to achieve a cure in selected patients
with peritoneal carcinomatosis. Thus, cytoreductive
surgery is still needed in times of modern chemother-
apy and immunotherapy. The role of HIPEC, however.
after initial euphoria according to promising results
in the first studies, is under discussion, since recent
data failed to demonstrate a survival benefit. High-
quality studies and randomized controlled trials with
adequate patient numbers, comparable treatment
concepts and similar inclusion criteria are needed to
analyze the additional value of therapeutic or prophy-
lactic HIPEC in colorectal peritoneal carcinomatosis.

Take-home message

The use of CRS is essential in the treatment of PC in
colorectal cancer. The role of additional HIPEC to treat
PC and the role of prophylactic HIPEC to prevent PC is
still under discussion.
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