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Abstract
The prevention of a disease process has always been 
superior to the treatment of the same disease through-
out the history of medicine and surgery. Local recur-
rence and peritoneal metastases occur in approximately 
8% of colon cancer patients and 25% of rectal cancer 
patients and should be prevented. Strategies to prevent 
colon or rectal cancer local recurrence and peritoneal 
metastases include cytoreductive surgery and hyper-
thermic perioperative chemotherapy (HIPEC). These 
strategies can be used at the time of primary colon or 
rectal cancer resection if the HIPEC is available. At insti-
tutions where HIPEC is not available with the treatment 
of primary malignancy, a proactive second-look surgery 
is recommended. Several phase Ⅱ studies strongly sup-
port the proactive approach. If peritoneal metastases 
were treated along with the primary colon resection, 
5-year survival was seen and these results were supe-
rior to the results of treatment after peritoneal metas-
tases had developed as recurrence. Also, prophylactic 
HIPEC improved survival with T3/T4 mucinous or signet 
ring colon cancers. A second-look has been shown to 
be effective in two published manuscripts. Unpublished 
data from MedStar Washington Cancer Institute also 
produced favorable date. Rectal cancer with peritoneal 

metastases may not be so effectively treated. There 
are both credits and debits of this proactive approach. 
Selection factors should be reviewed by the multidisci-
plinary team for individualized management of patients 
with or at high risk for peritoneal metastases.
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Core tip: The prevention of a disease process has al-
ways been superior to the treatment of the same dis-
ease throughout the history of medicine and surgery. 
Local recurrence and peritoneal metastases occur in 
approximately 8% of colon cancer patients and 25% of 
rectal cancer patients and should be prevented. If peri-
toneal metastases are treated along with the primary 
colon resection, improved 5-year survival was seen. 
These results are superior to the results of treatment 
after peritoneal metastases developed as recurrence. A 
second-look in selected patients has been shown to be 
effective.
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INTRODUCTION
Common sense values prevention over treatment. Ben-
jamin Franklin said, “An ounce of  prevention is worth 
a pound of  cure.” Also, it is self  evident that the most 
remarkable improvements in healthcare have come about 
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as a result of  prevention. Sanitation, vaccination, behav-
ior modification such as smoking cessation, reduction in 
incidence of  stroke through the use of  antihypertensive 
medicines, and endoscopic screening are examples. Colo-
noscopy has been successful in preventing colon cancer in 
the West and esophagogastroduodenoscopy effective pre-
venting esophagus cancer and gastric cancer in Japan and 
Korea. This manuscript attempts to establish that hyper-
thermic perioperative chemotherapy (HIPEC) in properly 
selected primary and colon rectal cancer patients can pre-
vent local recurrence and peritoneal metastases that would 
otherwise develop in the follow-up of  these patients.

PATTERNS OF SPREAD OF PRIMARY 
COLORECTAL CANCER
An important concept concerns the fact that local recur-
rence and peritoneal metastases have the same natural 
history (Figure 1). Free cancer cells or tiny nodules that 
are disseminated from the primary colorectal malignancy 
will enter the free peritoneal space. At low density, these 
cancer cells will implant at a distance from the primary 
malignancy and develop into peritoneal metastases. At 
higher density within the resection site, these free cancer 
cells or tiny nodules will implant and grow within the 
colon or rectal resection site. This high density seeding 
near the primary cancer resection will result in a fusiform 
distribution of  metastases. In rectal cancer, this fusiform 
distribution of  metastases will most likely occur on the 
hollow of  the sacrum. In right colon cancer, the local 
recurrence will be on the second portion of  the duode-
num, and along the right ureter. In left colon cancer, the 
disease recurrence is seen in the left paracolic sulcus and 
in and around the first portion of  the jejunum. Cancer 
trapped above or below the duodenal mesocolic fold is 

frequently seen with recurrence of  a primary colon can-
cer of  the splenic flexure.

PERITONEAL METASTASES WITH 
PRIMARY COLON AND RECTAL CANCER
When patients present with primary colon cancer there is 
an approximate 8.5% incidence of  peritoneal metastases 
observed at the time of  diagnosis or at the time of  colon 
cancer resection[1,2]. The incidence of  involvement of  the 
peritoneum is higher with rectal cancer and estimated at 
about 25%[3,4]. These poor prognosis patients are usually 
not approached with a curative treatment option. They 
are given a palliative surgical procedure and then systemic 
chemotherapy. Their survival is very limited and consis-
tently less than one year. 

At a few peritoneal surface oncology centers around 
the world, an individualized management plan that in-
cludes cytoreductive surgery and hyperthermic periop-
erative chemotherapy may be initiated with the primary 
cancer resection. An individualized treatment plan for 
this group of  patients will be defined at a later time. 

Realizing that the first and foremost goal of  cancer 
surgery is to provide local control, it is appropriate that 
we would survey the incidence of  local recurrence and 
peritoneal metastases observed at the time of  colon or 
rectal cancer resection. It is important to note that local 
control has improved greatly for colon and rectal cancer 
in recent years as a result of  total mesocolic resection 
and total mesorectal resection. Currently, local recurrence 
rates are approximately 20% for colon malignancy and 
10% for rectal cancer. Although this is a great improve-
ment over previous statistics, there is still a group of  pa-
tients that may greatly profit from individualized manage-
ment strategies.

It has been established that local control can be im-
proved by the use of  intraperitoneal cytotoxic agents 
used either at the time of  or soon after the performance 
of  a colon or rectal cancer resection. Sugarbaker pre-
sented data suggesting that peritoneal metastases can be 
prevented with intraperitoneal 5-fluorouracil treatment. 
Randomized patients who received the intravenous 5-flu-
orouracil had a statistically significant higher incidence 
of  local recurrence or peritoneal metastases than those 
patients treated with the intraperitoneal 5-fluorouracil[5]. 
The data are presented in Table 1. 
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Figure 1  Local-regional treatment failure with colorectal cancer resec-
tion may present as local recurrence and/or peritoneal metastases. Free 
cancer cells or tiny nodules disseminated from the primary cancer may implant 
and grow at high density at the resection site as a local recurrence. Low density 
cancer implants at a distance will become peritoneal metastases.

Colon cancer recurrence

Low density

Single cells

Nodular

Fusiform

Primary
cancer

High density

Table 1  National Institutes of Health randomized study: 
Long-term intraperitoneal 5-fluorouracil can prevent the 
occurrence of peritoneal metastases  n  (%)

Sites of treatment failure for IV or IP 5-FU

No. of 
patients

No. of 
recurrences 

Peritoneal 
surface

Liver

IP 5-FU 36 13 (36) 2/10 3/11
IV 5-FU 30 11 (37) 10/11 4/11
Statistical analysis P2 0.003 1.000

From ref. [11] with permission. 5-FU: 5-fluorouracil. 



PROACTIVE APPROACH TO COLON 
OR RECTAL CANCER PERITONEAL 
METASTASES 
Currently, the multidisciplinary team at the Medstar 
Washington Cancer Institute is pursuing a clinical path-
way that provides a proactive management of  primary 
colon cancer that either has or may have a high risk of  
peritoneal metastases. In order to fulfill the requirements 
of  this clinical pathway, patients must have all of  their 
treatments for the primary malignancy and for the peri-
toneal metastases within nine months of  diagnosis of  
the primary disease. The three requirements of  complete 
treatment are 12 cycles of  systemic chemotherapy with 
folinic acid, 5-fluorouracil, and oxaliplatin (FOLFOX). 
These cycles of  chemotherapy may be administered in a 
neoadjuvant manner or as adjuvant treatment following 
colon cancer resection. Secondly, with the primary cancer 
resection or at a second-look, patients must have a com-
plete cytoreduction of  all the visible peritoneal metasta-
ses. Finally, with the major resection which is the cytore-
duction, patients must receive HIPEC using mitomycin C, 
5-fluorouracil, and systemic 5-FU plus leucovorin. 

SECOND-LOOK HIPEC
Figure 2 shows two ways that a patient may enter the pro-
active management clinical pathway. If  patients are found 

to have peritoneal metastases at an outside institution, 
they are referred for definitive treatment after the pri-
mary colon cancer has been either resected or bypassed. 
Patients are to receive FOLFOX chemotherapy for 3 mo 
and then after a 5-6 wk, they come back for definitive cy-
toreductive surgery and a CC-1 cytoreduction combined 
with HIPEC. Following the second-look cytoreduction 
with HIPEC, the FOLFOX chemotherapy is completed 
for a total of  12 cycles. This pathway is used at institu-
tions where HIPEC is not available at the time of  the 
primary colorectal cancer resection.

UP-FRONT HIPEC
At institutions where HIPEC is available at the time of  
primary colorectal cancer resection, the primary resec-
tion is augmented intraoperatively by complete cytore-
ductive surgery. Not only the bowel resection, but also 
greater and lesser omentectomy and oophorectomy in 
women are required. Prior to the intestinal reconstruc-
tion, HIPEC is administered. After HIPEC, the bowel 
anastomosis is performed and the abdomen is closed. 
These patients then receive their 12 cycles of  FOLFOX 
chemotherapy. It should be emphasized that in either the 
second-look HIPEC or the up-front HIPEC, all treat-
ments are to be completed within 9 mo of  the cancer 
diagnosis.

Current indications for the proactive management 
of  local recurrence and peritoneal metastases for colon 
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Primary colorectal
cancer at high risk

PROMAC-PM
second-look + HIPEC

PROMAC-PM up 
front HIPEC

Colorectal cancer resection

FOLFOX chemotherapy × 3 mo FOLFOX chemotherapy × 6 mo

Primary colorectal cancer 
resection, cytoreductive surgery 

and HIPEC

Follow-up

Preferred pathway used at 
washington cancer institute

Used for patients referred 
form an outside hospital

Follow-up

FOLFOX chemotherapy × 3 mo

Second-look surgery at 
5-6 mo with cytoreduction 

and HIPEC

Figure 2  Two ways to enter the proactive management clinical pathway. HIPEC: Hyperthermic perioperative chemotherapy; FOLFOX: Folinic acid, 5-fluorouracil, 
and oxaliplatin. 
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Elias and colleagues had three requirements for a 
systemic second-look in patients with colon malignancy. 
Patients with perforated cancer, ovarian metastases or 
peritoneal metastases underwent a second-look proce-
dure after receiving a full course of  modern systemic 
chemotherapy. Of  the 29 patients who underwent 
second-look, 16 (55%) were found to have peritoneal 
metastases at second-look. With a median follow-up of  
2 years, 50% of  these patients remained disease-free. In 
those 13 patients who did not have peritoneal metastases 
at second-look, 9 patients (69%) remained disease-free. 
In this study, there was no mortality and a 14% incidence 
of  grade Ⅲ/Ⅳ morbidity. Elias and colleagues concluded 
that an early intervention to prevent peritoneal metas-
tases was superior to a watch-and-wait policy operating 
after the peritoneal metastases become evident in CT 
scan follow-up[8]. Currently, a randomized trial is being 
performed in order to further establish the efficacy of  
this treatment plan. 

At the Medstar Washington Cancer Institute, we have 
early results with 20 patients who have had the proac-
tive management with colon cancer. Upon reoperation in 
these 20 patients, 62% had a peritoneal cancer index be-
tween 1 and 10. Also, 85% had a complete cytoreduction 
with the second-look surgery. In our patients who had 
only 4 cycles of  chemotherapy prior to the second-look 
surgery, all 20 patients (100%) were found to have pro-
gressive peritoneal metastases (submitted for publication).

Delhorme et al[9] have published data on a mandatory 
second-look surgery (MSLS) for the treatment of  histo-
logically confirmed peritoneal metastases present with 
the primary colon cancer resection. At their MSLS, 71% 
of  patients were found to have persistent or progressive 
disease and the median peritoneal carcinomatosis index 
was 10. There was no postoperative mortality and a 7% 
incidence of  grade Ⅲ/Ⅳ complications. The 2-year over-
all survival and disease-free survival rates were 91% and 
38%, respectively. Following MSLS with HIPEC, perito-
neal recurrence was observed in only 8% of  patients vs 
100% of  the patients treated in a standardized fashion. 

RECTAL CANCER WITH PERITONEAL 
METASTASES 
A valid question regards recommendations for rectal can-
cer patients at high risk for local recurrence or peritoneal 
metastases. In these patients, the up-front proactive man-
agement may be the only option. Verwaal and colleagues 
showed that rectal cancer patients rarely show long-term 
survival with cytoreductive surgery and HIPEC[10]. 

Da Silva and Sugarbaker[11] reported on rectal cancer 
patients with peritoneal metastases treated with CRS and 
HIPEC had a 17 mo median survival and a 0% 5-year 
survival as compared to colon cancer patients who had a 
35 mo median survival and a 30% 5-year survival. These 
authors postulated that pelvic peritonectomy after an 
anterior resection or abdomino-perineal resection makes 
an adequate peritonectomy difficult or impossible. With 

cancer are listed in Table 2. Three groups of  patients are 
considered for second-look plus HIPEC. These are pa-
tients with a biopsy-proven cancer nodule on any perito-
neal surface including the primary malignancy, a positive 
biopsy or pathologic enlargement of  an ovary, or cancer 
at a surgical margin of  resection (R-1 resection). 

For the up-front HIPEC, the eligibility requirements 
are not as strict. It is thought that the intraoperative 
chemotherapy combined with a primary colon cancer 
resection is of  very low morbidity and carries no mortal-
ity. Patients who should have up-front HIPEC include 
those with a perforation through the malignancy either 
iatrogenic by colonoscopy or spontaneous, a positive 
peritoneal cytology, adjacent organ involvement or fistula 
formation, lymph nodes positive at the margins of  resec-
tion as determined by frozen section, and rupture of  the 
primary cancer during the resection. 

DATA TO SUPPORT PROACTIVE 
MANAGEMENT STRATEGIES
Phase Ⅱ data exists to support these proactive manage-
ment strategies of  colon cancer at high risk for local 
recurrence or peritoneal metastases. Pestieau and Sug-
arbaker looked at their results in patients treated with 
peritoneal metastases simultaneously with the primary 
resection. In five patients who had concomitant colon 
resection, cytoreductive surgery, and perioperative che-
motherapy, there were no survivors less than five years. 
These results were compared to patients who were 
treated after the peritoneal metastases had occurred in 
follow-up. The results of  the proactive management were 
superior with a P value of  0.0001[6].

Sammartino and colleagues reported on the preven-
tion of  peritoneal metastases from colon cancer patients 
at high risk with the use of  a prophylactic HIPEC. Twen-
ty-five patients with colon cancer with clinical T3/T4, 
mucinous, or signet ring cell histology underwent hemi-
colectomy, omentectomy, and HIPEC. The control group 
was 50 patients treated by a standard surgical resection. 
The incidence of  peritoneal metastases was reduced 
from 28% to 4% (P < 0.03). Also, overall survival was 
increased (P < 0.03)[7] (Figure 3). 

1Eligible for second-look plus hyperthermic perioperative chemotherapy.

Table 2  Current indications for proactive management of 
peritoneal metastases and local-regional progression for colon 
cancer

1Biopsy-proven cancer nodule(s) on any peritoneal surface including the 
primary cancer (T4)
   1Positive biopsy or pathologic enlargement of an ovary
   1Cancer at the surgical margin of resection (R-1)
Perforation through the malignancy (iatrogenic by colonoscopy or 
spontaneous)
   Positive peritoneal cytology
   Adjacent organ involvement or fistula formation
   Lymph nodes positive at the margins of resection 
   Rupture of the primary cancer during resection 
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this incomplete cytoreduction in the pelvis after a rectal 
cancer resection, the results of  CRS and HIPEC are 
poor. 

CREDITS AND DEBITS OF A PROACTIVE 
TREATMENT STRATEGY
The expected credits and debits of  a proactive approach 
to the management of  colon and rectal local recurrence 
and peritoneal metastases are presented in Table 3. The 
anticipated results of  treatment with a PCI of  less than 
10 is 50% or perhaps even 70% at 5 years. The selection 
factors for treating patients proactively have been well 
defined. These selection factors should be used by the 
multidisciplinary team for individualized management 
of  colorectal cancer patients. With up-front HIPEC or 
second-look HIPEC, the morbidity should be 10% or 

less and a less than 1% mortality at experienced centers.
There are some debits that remain to globally intro-

duce this treatment strategy. The surgical technology for 
primary cancer resection combined with HIPEC is com-
plex and there is a more extended learning curve. Also, to 
this point in time, a uniform HIPEC treatment has not 
emerged. The perioperative chemotherapy management 
plans need to optimized. Finally, CRS and HIPEC are not 
generally available at the institutions performing primary 
colon or rectal cancer surgery. Also, many patients who 
are in need of  the proactive approach are not referred.

FUTURE DIRECTIONS
The most important outcome to result from this update 
concerns a change in the evaluation of  the clinical fea-
tures and histopathology (including peritoneal cytology) 
of  patients with primary colon and rectal cancer. Every 
patient needs to be carefully considered by the multidis-
ciplinary team for upfront HIPEC at the time of  primary 
colorectal cancer resection or second-look HIPEC as a 
planned part of  the overall treatment strategy. An esti-
mated 30% of  patients with primary disease should have 
a change in the primary cancer treatment strategy in order 
to prevent local recurrence and/or peritoneal metastases. 
Including the gastrointestinal pathologist, who would 
review the resected specimen in the operating room, is 
an essential member of  the multidisciplinary team. This 
change in treatment strategy for primary colorectal cancer 
comes about as a result of  the large number of  manu-
scripts that document extent of  peritoneal metastases as 
a major determinant of  the success of  cytoreductive sur-
gery with HIPEC. Maximum benefit cannot be achieved 
through clinical follow-up or radiologic follow-up to treat 
patients who have a moderate to large extent of  disease. 

Table 3  Cytoreductive surgery and hyperthermic perioperative 
chemotherapy for proactive management of local recurrence and 
peritoneal metastases for colorectal cancer

Credits Debits

Long-term survival in 50% of 
patients

Many patients treated for a few to 
benefit

Selection factors have been well 
defined

The surgical technology is complex 
and requires an extended learning 
curve

An important addition to 
the MDT for management of 
colorectal malignancy

Referral by medical oncologist are 
often late with a large extent of 
disease

Morbidity (10%) and mortality 
(1%) at experienced centers is 
acceptable

So far a uniform HIPEC treatment 
has not emerged; perioperative 
chemotherapy needs to be optimized

HIPEC: Hyperthermic perioperative chemotherapy.

Age (60 yr vs  45)

Sex (female or male)

Location (appendix or colon)

Location (rectum or colon)

Presentation (recurrence or primary)

Differentiation (poor or good-moderate)

Histology (signet cell or non-signet cell)

No. of affected regions (6-7 or 0-5)

0.50         1.00         2.00        4.00         8.00     14.00

HR

Figure 3  Hazard ratios and multilevel confidence intervals for prognostic factors of survival in patients with peritoneal carcinomatosis of colorectal origin 
treated by CRS and hyperthermic perioperative chemotherapy[7]. HR: Hazard ratio. 
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The goals of  HIPEC to prevent local recurrence and 
peritoneal metastases is to treat minimal residual disease 
or prevent subsequent disease progression altogether. 
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