
Despite the fact that cytoreductive surgery (CRS) and hy-
perthermic perioperative chemotherapy (HIPEC) is concep-
tually simplistic, optimal implementation of this combined 
treatment remains complex. Multiple patient-related var-
iables, methodologic variables, and pharmacologic varia-
bles need to be considered in devising an optimal treatment 
strategy. Working through these variables considering the 
pathophysiology of peritoneal metastases and their possi-
ble treatments is more likely to provide guidance in terms 
of successful management than multiple randomized con-
trolled trials. The principles of management include: 1) A 
surgical technology involving peritonectomy procedures 
and visceral resections that will result in a complete cy-
toreduction. 2) Treatment of patients at a maximal low 
peritoneal cancer index (PCI) will maximize the benefits 
especially in those patients who have high grade peritoneal 
metastases from gastric cancer, colorectal cancer, or ovari-
an malignancy. 3) Tumor cell entrapment should be avoid-
ed by preventing major surgical procedures prior to the 
definitive treatment with CRS and HIPEC.  4) Mechanical 
removal of cancer cells and small nodules by mechanical 

irrigation prior to HIPEC is necessary.  5) A response must 
be generated using cancer chemotherapy to eradicate small 
volume residual disease that will remain even after a com-
plete cytoreduction by visual inspection. 6) The benefits of 
multiple cycles of normothermic intraperitoneal and intra-
venous chemotherapy (NIPEC) used long-term to help pre-
serve the surgical complete response needs to be integrat-
ed into the overall plan of management. Currently, with 
peritoneal metastases from high grade disease periopera-
tive chemotherapy usually fails to maintain the surgical 
complete response. Major modifications of the periopera-
tive chemotherapy using HIPEC, early postoperative in-
traperitoneal chemotherapy (EPIC) and NIPEC long-term 
will go far towards optimizing the treatment of peritoneal 
metastases no matter what the primary gastrointestinal or 
gynecologic malignancy is being treated.
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The management of peritoneal metastases 
requires a combination of cytoreductive surgery 
and perioperative chemotherapy. This is theoret-
ically correct, however, optimal implementation 
of these two principles into an operative event is 
far from straightforward. As CRS and HIPEC have 
evolved over the past two decades, multiple vari-
ables have been identified as a result of continued 
research efforts by dedicated investigators. There 
is a near universal opinion regarding the surgery; 
most centers agree that the more complete the 

cytoreduction, the greater benefits that will occur 
from this combined treatment. In contrast, it is 
obvious from a survey of the literature concerning 
peritoneal metastases that no standardized HIPEC 
treatment currently exists. Table 1 identifies pa-
tient-related variables, methodological variables 
for HIPEC, and pharmacologic variables that are 
currently available for use either in the operating 
room as HIPEC, in the early postoperative period 
as EPIC, or long term as NIPEC. Nearly 30 varia-
bles can be identified in the surgical literature as 
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differences in the application of CRS and HIPEC as 
a treatment for peritoneal metastases.

Randomized trials adequately powered to an-
swer important questions concerning these var-
iables are not likely to be completed in a timely 
manner. Although there may be some important 
trials that would select the most important differ-
ences in treatment, no comprehensive answers 
will soon be available. For this reason, this review 
seeks to establish the principles of management 
for an optimal CRS and HIPEC. The goals of this 
manuscript are to establish the requirements for 
patient management for surgery, and for periop-
erative drug delivery. These are optimal strate-
gies that need to be universally incorporated into 
treatment plans at all peritoneal surface oncology 
treatment centers. 

Principles of management

For this manuscript there are six principles 
of management to be applied in CRS and HIPEC 
treatments for peritoneal metastases. First, the 
surgical technology to achieve a complete cytore-

duction needs to be incorporated into practice. 
Secondly, patients need to be treated at a maxi-
mal low PCI. Third, tumor cell entrapment, as a 
part of the natural history of surgically treated 
gastrointestinal malignancy, must be prevented. 
Fourth, mechanical removal of cancer cells and 
small nodules by irrigation is mandatory. Fifth, 
the small volume residual disease that remains 
after even the most complete cytoreductive sur-
gery must be combined with a maximal tolerable 
cancer chemotherapy response. And sixth, the 
benefits of NIPEC used long term to preserve the 
surgical complete response must be considered 
(Table 2).

A reasonable assumption to pursue is that 
the cytoreductive surgery is the more powerful 
treatment that needs to be initiated prior to the 
less robust treatment, which is the chemother-
apy (HIPEC, EPIC, and NIPEC). The cytoreductive 
surgery is a combination of peritonectomy pro-
cedures and visceral resections with a goal of no 
visible disease at the completion of the surgical 
event. Table 3 presents the six most important 
parietal peritonectomy procedures and itemizes 

Table 1. Possible variables in the application of cytoreductive surgery and hyperthermic perioperative chemo-
therapy as a treatment for peritoneal metastases

Patient-related variables
4 different diseases (colorectal appendiceal, gastric, ovarian)
20+ unusual indications for CRS and HIPEC
Prevention protocols
Treatment protocols
Extreme treatment protocols

Methodologic variables
HIPEC vs EPIC
No hyperthermia (<41°C) vs moderate hyperthermia (≥41-43°C) vs extreme hyperthermia (>43-45°C)
Carrier solution volume - 3L vs 1.5 L/m2 vs 6L
Carrier solution type - saline vs 1.5% dextrose PDS vs D5W vs lactated Ringer’s solution vs dextran solutions
Intraperitoneal irrigations – saline vs distilled water vs 0.75% peroxide vs Betadine
Volume of intraperitoneal irrigation – Extensive intraperitoneal lavage (10L one liter at a time) vs other
Open vs closed vs Coliseum vs Landager vs closed then open
Timing – 30 min vs 60 min vs 90 min vs 180 min
IP epinephrine vs no epinephrine

Chemotherapy solutions vs aerosols

Pharmacologic variables
Route of administration – IP vs IP and IV 
Naked drugs vs nanoparticles
Single vs multiple drugs

Mitomycin C 
Oxaliplatin
Cisplatin
Doxorubicin
5-fluorouracil
Melphalan
Gemcitabine
Carboplatin
Docetaxel
Paclitaxel
Pemetrexed
Mitoxantrone
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the visceral resections that are most commonly 
required for complete cytoreduction. 

The chemotherapy strategies are, at this point 
in time, limited to HIPEC, EPIC, and NIPEC. The 
perioperative chemotherapy complements the 
surgery by the eradication of minimal residual 
disease on the surfaces of the abdomen and pel-
vis. Perioperative chemotherapy is an attempt to 
preserve the surgical complete or near complete 
response that was achieved with the peritonecto-
my and visceral resections. 

Strategies to initiate treatments with 
the lowest possible peritoneal cancer 
index

In every peritoneal surface malignancy stud-
ied to date, the lower the PCI, the more likely a 
patient is to benefit from CRS and HIPEC. Patients 
with a large extent of disease (high PCI), as seen 
with pseudomyxoma peritonei, may realize great 
benefit. However, even with this minimally ag-
gressive malignancy, a low PCI is associated with 
an improved prognosis [1]. Patients with high-
grade peritoneal metastases from gastric cancer 
must have a low PCI (<10) to expect long-term 
benefit [2]. To treat all patients with a maximal 
low PCI must be the goal of all peritoneal metas-
tases management.

Proactive treatment of the primary 
cancer

Perhaps the most meaningful efforts to uti-
lize low PCI come through proactive treatments 
initiated early in the natural history of gastroin-
testinal cancer [3-5]. Prophylactic HIPEC used in 
selected patients at the time of primary cancer re-
section should theoretically result in the lowest 
PCI possible in the natural history of the patient’s 
disease. Table 4 lists the clinical and intraoper-
ative histopathologic variables that identify pa-
tients for prophylactic (adjuvant) HIPEC or HIPEC 
plus EPIC. It also provides the expected incidence 
of local recurrence and/or peritoneal metastases 
expected in the absence of prophylactic periop-
erative chemotherapy [6]. Prevention of local re-
currence and peritoneal metastases has been re-
ported as a successful strategy for appendiceal, 
colorectal, gastric, and pancreas cancer.

Unfortunately, at this point in time, not all in-
stitutions that are performing primary resections 
of gastrointestinal cancer have HIPEC and/or EPIC 
readily available for prophylactic treatments. In 
this situation, the proactive second-look surgery 
with HIPEC is indicated [7,8]. This treatment has 
not been clinically evaluated for gastric or pan-
creatic malignancy but is a prominent strategy 
for comprehensive management of appendiceal 
or colorectal malignancy. Table 5 lists the clinical 
and histopathologic features that would indicate 
the need for a second-look surgery with HIPEC. 
Also shown in this Table is the high predicted in-
cidence of local recurrence and/or peritoneal me-
tastases in this group of patients if they do not 
receive the proactive second-look HIPEC [5]. 

A new application of CT to detect T3 and/or 
T4 colon cancer has been recently reported [9-
11]. Using specialized CT technology, the depth 
of cancer invasion into the bowel wall can be de-
termined with an accuracy of 67% for T-staging 
[10]. An irregular and bowl-shaped aspect of the 
external edges of tumor provided excellent sen-
sitivity for T3/T4 inclusion (specificity = 97.7%). 

Table 2. Principles of management of peritoneal metastases

1. The surgical technology to achieve a complete cytoreduction needs to be incorporated into practice.

2. Patients must be treated at a maximal low peritoneal cancer index (PCI).

3. Patients must be managed to maximally avoid tumor cell entrapment. 

4. Mechanical removal of cancer cells and small nodules by irrigation is mandatory

5. Small volume residual disease requires treatment that will result in a maximal cancer chemotherapy response.

6. The benefits of normothermic intraperitoneal chemotherapy (NIPEC) used long term must be considered.

Table 3. Surgical technology to achieve a complete 
response

Peritonectomy procedures Visceral resection

Anterior parietal Greater omentum

Right subphrenic Spleen

Left subphrenic Uterus and ovaries

Pelvic Rectosigmoid colon

Omental bursa Right colon

Mesenteric Lesser omentum

Stomach
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Thickening of a fascia or the abdominal wall pro-
vided good specificity for T4 stage (specificity 
= 88.1%). Enhancement over 100 HU of at least 
one peritumoral lymph node was the best crite-
rion of N+ staging (specificity = 67.7%). This new 
CT technology can be used to identify patients at 
high risk for local recurrence and peritoneal me-
tastases and initiate HIPEC or EPIC with primary 
cancer resection.

Neoadjuvant chemotherapy used to in-
duce a low peritoneal cancer index

From a theoretical perspective, it has been 
suggested that a robust response (complete or 

near complete disease eradication) by neoadju-
vant chemotherapy can better prepare a patient 
for CRS and HIPEC. The studies of Bijelic et al. 
in high-grade mucinous appendiceal neoplasms 
and Passot et al. in patients with colorectal cancer 
suggest that a response to neoadjuvant chemo-
therapy is a predictor of profound benefit when 
CRS and HIPEC were preceded by an effective ne-
oadjuvant chemotherapy [12,13]. 

Neoadjuvant treatment for gastric can-
cer with peritoneal metastases 

Recent reports suggest that prolonged treat-
ment with combined systemic and intraperitoneal 

Table 4. Clinical and intraoperative histopathologic features of the primary cancer as an estimate of the inci-
dence of subsequent local recurrence and/or peritoneal metastases to guide proactive treatment with periopera-
tive chemotherapy at the time of primary colorectal resection

Clinical features 

Estimated incidence of peritoneal metastases 
observed in follow-up (%)

Colorectal cancer 

1. Peritoneal nodules detected with primary cancer resection 70 

2. Ovarian metastases 60 

3. Perforation through the primary cancer (free or localized) 50 

4. Adjacent organ or structure invasion 20 

5. Signet ring histology by endoscopic biopsy 20

6. Fistula formation 20

7. Obstruction of primary cancer 20

Histopathologic featureso 

8. Positive margin of resection 80

9. Positive peritoneal cytology before or after resection 40 

10. Positive imprint cytology 40

11. Lymph nodes positive at or near the margin of resection 20

12. T3/T4 mucinous cancer 40 
oRequires intraoperative histopathologic assessment by the pathologist who is a member of the multidisciplinary team

Table 5. Clinical and intraoperative histopathologic features of the primary cancer as an estimate of the inci-
dence of subsequent local recurrence and/or peritoneal metastases to guide proactive treatment with periopera-
tive chemotherapy

Clinical features

Estimated incidence of peritoneal metastases 
observed in follow-up (%) 

Colorectal cancer 

1. Peritoneal nodules detected with primary cancer resection 70 

2. Ovarian metastases 60 

3. Perforation through the primary cancer (free or localized) 50 

4. Positive margin of resection 80 
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chemotherapy when monitored by serial laparos-
copy can help select primary gastric cancer pa-
tients for potentially curative gastrectomy with 
cytoreductive surgery. Canbay et al. showed that 
approximately 30% of patients have the disease 
eradicated from peritoneal surfaces by the bidi-
rectional (combined intravenous and intraperito-
neal chemotherapy administration) treatments. 
They also reported that approximately 30% of 
those patients who are selected for combined 
gastrectomy with peritonectomy could achieve a 
long-term survival with this otherwise devastat-
ing clinical situation [14]. Yamaguchi et al. have 
recently initiated and reported on treatments with 
intravenous and intraperitoneal paclitaxel [15]. By 
laparoscopic monitoring, 71% of patients had the 
disease visibly eradicated from their peritoneal 
surfaces. Although Yamaguchi et al. did not use 
HIPEC when resecting residual disease on these 
patients, they did report approximately 30% long-
term benefit.

Initiate CRS and HIPEC at first diagno-
sis of peritoneal metastases in patients 
undergoing follow-up of their primary 
disease

All too often, when peritoneal metastases 
are diagnosed in patients with colorectal cancer 
as a site of surgical treatment failure, systemic 
chemotherapy is initiated and then continued for 
an extended time period. Treatment with system-
ic chemotherapy is continued until toxicity indi-
cates that no further chemotherapy is possible. 
Although a brief treatment with systemic chemo-
therapy may be a judicious management plan at 
the first diagnosis of peritoneal metastases, the 
use of multiple cancer chemotherapy agents over 
a long time period is to be avoided. Patients with 
peritoneal metastases as patients with liver me-
tastases need to be brought immediately to the 
attention of the multidisciplinary team. Those 
who are potential candidates for CRS and HIPEC 
should move rapidly to this treatment rather than 
being subjected to extended treatments of mul-
tiple cancer chemotherapy agents. The lack of 
sensitive radiologic tests by which to diagnose 
small volumes of peritoneal metastases makes 
the “watch-and-wait policy” an unsuccessful plan 
in patients who are candidates for an additional 
surgical intervention.

This failure of radiology of the abdomen and 
pelvis to adequately monitor small volume dis-
ease has been repeatedly demonstrated [16]. It has 
been suggested by Low and Barone that small vol-

ume disease is more adequately diagnosed with 
the MRI [17]. Tentes and colleagues suggest that 
there are more efficient radiologic tests [18]. Re-
cent studies with PET-CT suggest that it may di-
agnose recurrent intestinal-type appendiceal ma-
lignancy (non-mucinous peritoneal metastases) 
and other high-grade gastrointestinal malignan-
cies more accurately and with greater sensitivity 
than the routine CT scan [19].

Role of laparoscopy in patient selection 
for a low peritoneal cancer index

Accepting the fact stated above that radiolog-
ic tests are inadequate to diagnose a small extent 
of disease in patients with peritoneal metastases, 
laparoscopy has been suggested to better select 
patients for treatment. Valle et al. have presented 
data suggesting that 14% of patients undergoing 
a laparoscopy prior to cytoreductive surgery can 
be shown to have an extent of disease incompati-
ble with complete cytoreduction [20]. In selected 
patients laparoscopy may be the only diagnostic 
tool capable of making a diagnosis of progressive 
low volume peritoneal metastases [21].

Normograms used to select patients 
with the lowest peritoneal cancer index

A formula for selection of colorectal cancer 
patients with peritoneal metastases for treatment 
was proposed by Verwaal and colleagues [22]. 
Also, the group from Uppsala, Sweden, generated 
a normogram, which they report minimizes the 
likelihood of an open and close procedure [23]. 
Pelz [24] and Esquivel and colleagues [25] have 
devised the Peritoneal Surface Disease Severity 
Score (PSDSS). They suggest that a normogram 
based on patient’s symptoms, the CT-PCI, and the 
histologic assessment of the colorectal malignan-
cy can place patients into four prognostic groups 
predicting the benefit expected from the CRS and 
HIPEC. 

Jacquet and colleagues identified a list of 
concerning radiologic features for patients with 
mucinous colorectal and appendiceal adenocarci-
noma to be used preoperatively to select patients 
for complete cytoreduction using the statistical 
tool of a decision tree analysis [26]. They deter-
mined that two radiologic features, bowel ob-
struction and tumor masses greater than 0.5 cm 
on the small bowel, could be used to select pa-
tients for an optimal cytoreduction and exclude 
patients from a sub-optimal cytoreduction. Rivard 
and colleagues listed 7 concerning radiologic fea-



Management of peritoneal metastases S7

JBUON 2015; 20 (Suppl. 1): S7

tures [27]. They concluded that any two of these 
features predicted in a statistically significant 
manner incomplete cytoreduction whereas a sin-
gle concerning radiologic feature did not. Table 
6 is a list of concerning radiologic features that 
had been identified in patients with gastrointesti-
nal malignancy to exclude patients from CRS and 
HIPEC. In the absence of these features, patients 
should move in the direction of CRS plus HIPEC 
without delay. 

Optimizing CRS and HIPEC by preven-
tion of tumor cell entrapment

The concept of tumor cell entrapment was 
introduced by Sethna and Sugarbaker as a promi-
nent part of the natural history of surgically treat-
ed gastric cancer [28]. The two essential features 
of the tumor cell entrapment hypothesis are as 
follows: First, either prior or at the time of cancer 
resection, cancer cells may be released into the 
free peritoneal cavity. T3 or T4 tumors combined 
with surgical trauma may be a prominent cause 
for free abdominal or pelvic cancer cells. Cancer 
in lymph nodes or within the transected lymphat-
ics may result in leakage of malignant cells into 
the resection site. Likewise, cancer within venous 
blood that escapes from the cancer specimen may 
carry with it cancer cells. These free cancer cells 
will then implant and grow at high volume in and 
around the resection site but also at lower vol-
ume on distant peritoneal surfaces. The second 
observation contained within the tumor cell en-
trapment hypothesis is that cancer cells implant, 
adhere, and then progress more efficiently at a 
wounded site than on intact peritoneum. This is 
the phenomenon of metastatic efficiency within a 
traumatized peritoneal space as compared to the 
concept of metastatic inefficiency of cancer cells 

within vascular structures such as the liver. Can-
cer cells are also stimulated by factors involved 
in the wound healing process when they are en-
trapped within a wounded site. 

The tumor cell entrapment hypothesis de-
mands that there be a respect for the peritoneum 
as a first line of defense against progression of 
peritoneal metastases [29]. If patients with gastro-
intestinal malignancy show peritoneal metastases 
or at high risk for the development of peritoneal 
metastases, special treatments should be initiated 
in the operating room in order to minimize the 
possibility for tumor cell entrapment. This con-
cept was discussed earlier under the topic of pro-
active treatments. 

Modification of primary gastrointesti-
nal cancer management to avoid tumor 
cell entrapment

The logical consequences of tumor cell en-
trapment indicate that patients with appendiceal 
cancer, colorectal cancer, and gastric cancer who 
have a high risk for peritoneal contamination by 
cancer cells should have a minimal surgical pro-
cedure in the absence of HIPEC or EPIC to deal 
effectively with their primary disease. For exam-
ple, patients with an obstructed left colon cancer 
are best served by a diverting ostomy. After brief 
treatment with neoadjuvant cancer chemotherapy 
the peritonectomy procedures and perioperative 
chemotherapy should be initiated. Efforts at the 
time of the first presentation to perform a large 
resection with anastomosis in the absence of 
HIPEC or EPIC should be avoided as this will en-
trap tumor cells within the retroperitoneal space 
and perhaps within the anastomotic site. 

The paper by Braam and colleagues suggest 
that second-look HIPEC is an inferior treatment to 

Table 6. Concerning radiologic features as a prognostic assessment

•	 Bowel obstruction or partial obstruction at more than one site

•	 Non-mucinous ascites

•	 Mesentery drawn together by tumor (clumped) 

•	 Tumor infiltrating leaves of small bowel mesentery

•	 Mesenteric or para-aortic lymphadenopathy

•	 Hydroureter

•	 Psoas muscle invasion

•	 Gastric outlet obstruction

•	 Tumor ≥ 5 cm in lesser omentum or subpyloric space

•	 Tumor ≥ 5 cm in jejunal regions

•	 CT-PCI > 20 (excluding pseudomyxoma peritonei)
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prophylactic HIPEC [30]. The avoidance of tumor 
cell entrapment should allow for a greater num-
ber of potentially curative reoperative procedures 
with a reduced incidence of morbidity and mortal-
ity and a reduced incidence of ileostomy or colos-
tomy. Also, rectal cancer with peritoneal seeding 
should not be definitively resected until HIPEC is 
available with the cancer resection [31]. Tumor 
cell entrapment within the pelvis is difficult and 
probably impossible to deal with through pelvic 
peritonectomy procedures. Likewise, patients 
with gastric cancer and peritoneal seeding who 
have gastrectomy and then progression of peri-
toneal metastases cannot be treated for cure after 
the gastrectomy has opened up a large amount of 
retroperitoneal spaces for tumor cell entrapment 
[32]. 

The tumor cell entrapment hypothesis man-
dates that the cytoreductive surgery and the peri-
operative chemotherapy should occur as concom-
itant rather than sequential treatments. HIPEC 
should be used in the operating room immedi-
ately following the peritonectomies and visceral 
resections. Also, EPIC must be administered into 
the peritoneal space in a large volume of fluid be-
fore wound healing closes off large portions of the 
abdominal and pelvic space with adhesions. Intra-
peritoneal chemotherapy administered weeks or 
months after the cytoreductive surgery will result 
in areas of local-regional treatment failure and 
represents a theoretically sub-optimal approach 
to the management of local recurrence and peri-
toneal metastases. Long term combined intrave-
nous and intraperitoneal chemotherapy (NIPEC) 
can complement perioperative chemotherapy 
treatments but can never replace them. 

Definitely, the primary gastrointestinal sur-
gery for these patients at risk for local-regional 
progression is the most important surgery. It is 
my personal opinion that 90% of the serious and 
life threatening situations that develop with fol-
low-up predictably occur in approximately 10% 
of the patients. Those patients who are likely to 
develop local recurrence and peritoneal metasta-
ses need to be identified prior to or at the time of 
the primary gastrointestinal cancer resection. The 
treatments offered as the first intervention need to 
be definitive treatments that seek to prevent the 
progression of local recurrence or peritoneal me-
tastases. As mentioned earlier, the surgery should 
remove all visible evidence of disease and then 
the perioperative cancer chemotherapy eradicate 
the minimal residual disease. 

Mechanical removal of cancer cells by 
irrigation

In performing cytoreductive surgery large 
numbers of cancer cells will be present within the 
ascitic fluid, will be disrupted from peritonectomy 
specimens, or released from resected tumor nod-
ules on the viscera. Frequently, throughout the 
cytoreductive surgery the dissection site should 
be irrigated copiously. This frequent irrigation is 
to remove blood and tissue debris, to clarify the 
anatomy for safe subsequent dissection, and to 
cool the tissues if high voltage electrosurgical 
dissection has been used. Then, at the completion 
of one of the five parietal peritonectomy proce-
dures, a large volume irrigation of the peritonec-
tomy site should occur (at least 2 liters of warm 
saline). After complete removal of the irrigation 
fluid, laparotomy pads or sterile towels should be 
placed in the peritonectomy site to prevent cancer 
cells from being iatrogenically implanted with-
in the peritonectomy. Finally, at the completion 
of the cytoreduction irrigation with a cytotoxic 
non-chemotherapeutic agent should occur. Perox-
ide at 0.25% in 3 liters of warm saline is frequent-
ly used. Others use 3 liters of distilled water. Still 
others utilize a dilute betadine solution. Follow-
ing this caustic irrigation, 6 liters of warm saline 
should be used to thoroughly wash all of the pari-
etal and visceral peritoneal surfaces to vigorously 
irrigate away unattached cancer cells. 

Perioperative chemotherapy needs to 
achieve a maximal chemotherapy re-
sponse

As listed in Table 1, there are multiple meth-
odologies by which to administer HIPEC and 
there are multiple drugs that can be chosen for 
use in the operating room or in the perioperative 
period [33]. The drugs used in the operating room 
are acute phase drugs that are augmented by heat 
and can exert their effect in the absence of cell 
proliferation. The agents selected for EPIC are not 
augmented by heat and require cell division for 
their optimal effects. Such drugs are 5-fluoroura-
cil and paclitaxel. 

Currently, a major flaw in the use of HIPEC 
may be the lack of drug retention at a high area 
under the curve (AUC) ratio within the perito-
neal space. The cancer pharmacology seems to 
have assumed that a very high dose of chemo-
therapy delivered to the abdominal and pelvic 
surfaces over a short time period will achieve 
the necessary effect. For example, 400 mg/m2 



Management of peritoneal metastases S9

JBUON 2015; 20 (Suppl. 1): S9

of oxaliplatin instilled into the peritoneal space 
has a half-life of approximately 12 min and a 
low AUC. By the end of 30 min of hyperthermia 
the drug is gone. 

There are currently two drugs available that 
show prolonged retention within the abdominal 
and pelvic space and a sustained AUC. One of these 
is pegylated liposomal doxorubicin, which can 
be administered for prolonged HIPEC and main-
tains a high level of drug within the abdominal 
and pelvic space for the entire treatment [34]. The 
AUC ratio of pegylated liposomal doxorubicin is 
approximately 300. Theoretically, the heat should 
rapidly deploy the doxorubicin that is contained 
within the nanoparticle. The second drug, which 
has proven itself to have great value in the man-
agement of peritoneal metastases, is intraperito-
neal paclitaxel [35]. This drug has an AUC ratio of 
1000. Paclitaxel is used postoperatively usually at 
low dose over 5 days. The drug is retained within 
the peritoneal space for approximately 23 hrs. Its 
local-regional effects are greatly magnified over 
the systemic effects. Combinations of pegylated 
liposomal doxorubicin as HIPEC and paclitaxel as 
EPIC are currently being evaluated.

Normothermic intraperitoneal chemo-
therapy long term to maintain the sur-
gical complete response

A sixth and final principle of management 
of peritoneal metastases has not been as well es-
tablished as the first five. However, focusing on 

NIPEC used long term is potentially of great val-
ue. Its major flaw for more comprehensive utili-
zation is the requirement for an intraperitoneal 
port long term. These intraperitoneal ports are 
associated with a moderate to high incidence of 
adverse events especially when employed for the 
full six months as in prior treatment plans. There 
is doubt that NIPEC in ovarian cancer has shown 
itself to be of benefit. In the work by Armstrong et 
al., the survival of patients with peritoneal metas-
tases from ovarian cancer was increased from 50 
months to 66 months (p=0.03) [36]. Data recently 
released by Sugarbaker and colleagues show that 
the long-term intraperitoneal chemotherapy sig-
nificantly increased long-term survival in patients 
treated for peritoneal mesothelioma.

Conclusions

In summary, six principles for management 
of peritoneal metastases have been suggested and 
the rationale for these basic concepts in the man-
agement of patients with peritoneal metastases 
has been presented. Despite the complexity of the 
patient management using CRS and HIPEC, one 
should strive to fulfill these six basic principles 
when the treatment strategies at any institution 
for peritoneal metastases are implemented. These 
basic concepts have allowed the success obtained 
with the use of cytoreductive surgery and periop-
erative chemotherapy to occur. Their application 
in the future will help with continued optimiza-
tion of the peritoneal metastases treatments. 
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