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Abstract: Peritoneal metastases synchronously occurring in the patient with primary colon cancer causes 
that patient to be at high risk for subsequent disease progression within the abdomen and pelvis. If peritoneal 
metastases are preoperatively diagnosed, patients are likely to be treated with neoadjuvant chemotherapy 
with or without biological therapy prior to cytoreductive surgery (CRS). However, if one only considers 
patients with peritoneal metastases unexpectedly identified at the time of primary colon cancer resection, 
the optimal management strategy is neither standardized nor evidence based. These authors present an 
opinion regarding treatment options in unexpectedly (incidentally) detected peritoneal metastases. The 
primary colon cancer may be asymptomatic (elective list) or may present as an emergency with obstruction 
or with perforation. The fitness of the patient, the condition of the colon, availability of a colonic stent, 
consent of the patient and capabilities of the institution for management of peritoneal metastases by CRS 
and intraperitoneal chemotherapy cannot be ignored and must all be considered. These patients with 
known peritoneal metastases should not be allowed to return for further treatment with advanced disease 
after multiple regimens of systemic chemotherapy. Delay in definitive management will cause peritoneal 
metastases to be unresectable and not amenable to cure. It is time to debate optimal management strategies 
for unexpectedly detected peritoneal metastases. The authors find the data compelling that the modifications 
presented in the management of unexpected peritoneal metastases documented at the time of colon cancer 
resection changes a palliative approach to treatment to a plan that has curative intent.

Keywords: Hyperthermic intraperitoneal chemotherapy (HIPEC); folinic acid, fluorouracil, and oxaliplatin 

(FOLFOX); cytoreductive surgery (CRS); tumor cell entrapment

Submitted Apr 10, 2024. Accepted for publication Jul 18, 2024. Published online Sep 23, 2024.

doi: 10.21037/jgo-24-258

View this article at: https://dx.doi.org/10.21037/jgo-24-258

2315

 
^ ORCID: 0000-0002-2431-7366.

https://crossmark.crossref.org/dialog/?doi=10.21037/jgo-24-258


Ayloor Seshadri et al. Management of primary colon cancer peritoneal metastases2306

© AME Publishing Company.   J Gastrointest Oncol 2024;15(5):2305-2315 | https://dx.doi.org/10.21037/jgo-24-258

Introduction

Synchronous peritoneal metastases can occur in 5–7% of 
patients with colorectal cancer; some may unexpectedly 
present during the planned colorectal resection (1,2). 
Peritoneal metastases diagnosed at the time of a colon or 
rectal cancer resection places the patient at a high risk of 
disease progression within the abdomen and pelvis (3). In 
the past, most surgeons faced with this situation would 
resect the primary, consult the medical oncologist, and 
treat peritoneal metastases with systemic chemotherapy. 
This would be followed by a surveillance computed 
tomography (CT) scan and carcinoembryonic antigen 
(CEA) follow-up. Many health boards including the 
United Kingdom would not support cytoreductive surgery 
(CRS) and hyperthermic intraperitoneal chemotherapy 
(HIPEC) for colorectal peritoneal metastases. In other 
venues, close surveillance with CT as well as serial CEA 
assays would guide the decision for possible second-look 
surgery (4). In this approach, the technique of primary 
resection of the colon was essentially unchanged. This 
standard of care has been successfully challenged by the 
adoption of specialized surgical techniques for peritoneal 
metastases called CRS (5). This strategy employs a series of 
peritonectomy procedures combined with visceral resections 
to remove all visible evidence of the primary cancer and the 
peritoneal metastases (6,7). The complete cytoreduction is 
followed during the same operation by HIPEC with a goal 
to eradicate small volume residual disease (8). Rather than 
palliative systemic chemotherapy being the standard of care 
for primary colorectal cancer with peritoneal metastases, a 
potentially curative approach employing CRS and HIPEC 
along with systemic chemotherapy can now be considered (9).  
Controversies  regarding the options for  optimal 
management of these patients continue to exist.

An important concept in the management of these patients 
is data concerning tumor cell entrapment that follows 
primary cancer resection in patients with known peritoneal 
metastases (10-13). Sugarbaker reported that primary 
colon or rectal cancer resection performed in patients with 
peritoneal metastases in an absence of HIPEC contributed 
to the process of cancer dissemination. Approximately 50% 
of patients having CRS for peritoneal metastases sometime 
after primary resection were found to have peritoneal 
dissemination to the abdominal incision or laparoscopy port 
sites. Two-thirds of these patients had cancer progression 
within the resection site of the primary cancer. The primary 
cancer resection in the presence of peritoneal metastases 

was, in reality, a part of the pattern of progression of the 
colon cancer (14).

With these new concepts in mind, asymptomatic patients 
or those presenting with obstruction or bowel perforation 
and unexpected synchronous peritoneal metastases 
diagnosed at the time of colon resection are discussed. 
Options for the multidisciplinary management of colon 
cancer patients with peritoneal metastases are presented 
(Figure 1). 

Prognostic indicators needed to evaluate colon 
cancer with peritoneal metastases 

In order to adequately evaluate peritoneal metastases 
from colon cancer, there are some prognostic indicators 
which must operate at the time of the initial evaluation of 
all patients. This would include patients with peritoneal 
metastases identified prior to colon resection but also 
to those patients with unresected peritoneal metastases 
diagnosed at the time of primary colon cancer resection. 
The Peritoneal Cancer Index (PCI) is a necessary evaluation 
in order to determine if the extent of disease is compatible 
with a potentially curative approach using CRS and HIPEC 
or whether the patient should go straight to palliative 
systemic chemotherapy treatments with folinic acid, 
fluorouracil, and oxaliplatin (FOLFOX) or capecitabine and 
oxaliplatin (CAPOX). Figure 2 shows how the PCI uses the 
distribution of the disease in 13 abdominopelvic regions 
along with the extent of disease in each of these regions as 
an estimate of the volume of abdominal and pelvic cancer 
dissemination (15). Goéré and colleagues presented data 
to show that patients with a PCI greater than 17 rarely, if 
ever, profit long term from CRS plus HIPEC (16). When 
patients with unexpected peritoneal metastases from colon 
cancer are being evaluated intraoperatively, it is extremely 
important to determine the PCI. 

One of the most reliable prognostic indicators for 
peritoneal metastases is the completeness of cytoreduction 
score (15). Those patients in whom a CRS is possible with 
no visible disease remaining after surgery may show a 
prolonged disease-free and overall survival. Those patients 
who have sites of unresectable disease, such as encasement 
of the porta hepatis, will not show long-term survival. These 
patients with sites of unresectable disease are candidates for 
systemic chemotherapy but not for a potentially curative 
treatment approach using CRS and HIPEC. 

A third group of patients for special consideration if 
unexpected peritoneal metastases are documented are those 
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Treatment options for unexpected finding of peritoneal metastases 
during surgery for primary colorectal cancer
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Figure 1 Unexpected peritoneal metastases diagnosed at the time of colon cancer resection. CRS, cytoreductive surgery; HIPEC, 
hyperthermic intraperitoneal chemotherapy.
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Figure 2 PCI. The PCI uses 13 abdomino-pelvic regions and the extent of disease in each of these regions to estimate the volume of 
malignancy within the abdomen and pelvis. Reproduced with permission from Jacquet and Sugarbaker (15). LS, lesion size; PCI, Peritoneal 
Cancer Index.
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patients with hepatic metastases. Since our patients had 
a CT scan prior to their colon cancer resection, hepatic 
metastases in these patients would be small, less than 1 cm 
in diameter, and limited in their distribution within the liver. 
The data is well established that patients with peritoneal 
metastases and liver metastases can be long-term survivors. 
However, the likelihood of a long-term favorable outcome 
is reduced by at least 50% if peritoneal metastases and liver 
metastases need to be treated. A reasonable opinion for these 
patients with unexpected peritoneal metastases would follow 
the recommendations of Elias et al. (17,18). These authors 
suggested that a limited number [1–3] of liver metastases 
that can be resected without a major hepatic lobectomy 
may continue as candidates for CRS and HIPEC. If major 
hepatic surgery is indicated, the combined disease (liver 
metastases and peritoneal metastases) is better approached 
using systemic chemotherapy treatments.

In all patients, a careful description of the peritoneal 
disease must be made a part of the patient’s permanent 
record. The PCI must be documented and its role in the 
decision-making process described in the operative report.

Colon cancer with no overt symptoms diagnosed 
with peritoneal metastases at the time of colon 
resection with CRS and HIPEC available

In this situation, the management of the patient will depend 
on several factors. These contributions include but are not 
limited to whether the patient is undergoing a laparoscopic 
or robotic procedure or a laparotomy, the resectability of 
the primary tumor, the PCI score, whether the patient has 
been counselled and consented for a HIPEC procedure, 
experience of the operating team in cytoreductive 
procedures and ability to perform an unscheduled HIPEC 
procedure at short notice. As diagrammed in Figure 1, 
in some patients the situation can be managed as a one-
step procedure (immediate definitive treatment) and in 
others a two-step procedure is required (delayed definitive 
treatment). In both groups of patients, the peritoneal 
metastases must be confirmed by frozen section.

In the fit patient being treated at an institution where 
CRS and HIPEC are immediately available, the peritoneal 
metastases can be definitively treated along with the 
primary colon cancer as a one-step procedure. Pestieau et al. 
and Braam et al. presented data to suggest that this surgical 
approach provides the patient with the best outcome (19,20). 
Synchronous peritoneal metastases unexpectedly diagnosed 
at the time of resection of colorectal cancer usually has 

some favorable characteristics like a low PCI (median 3–5) 
and a high rate of complete cytoreduction both of which are 
associated with improved survival after CRS and HIPEC 
(21,22). Pestieau and colleagues identified intraoperatively 
peritoneal metastases in five patients and were able to 
perform CRS, resection of the primary colon cancer with 
anastomosis, and HIPEC. All but one of Pestieau’s patients 
were 5-year survivors and 2 patients went on to be cured 
of their disease (19). This approach assumes that the 
institution can provide a previously unscheduled HIPEC 
procedure within a few hours and that operating room time 
is available for a more extensive surgical procedure. An 
extended consent for surgery that includes CRS and HIPEC 
if peritoneal metastases are intraoperatively detected is an 
important consideration as well as the additional cost of 
the procedure to the patient and the healthcare system. 
This approach may be referred to as immediate definite 
treatment of peritoneal metastases from colon cancer.

Definite technical and institutional factors will determine if 
a previously unplanned CRS plus HIPEC is to be considered. 
The pharmacy must be able to produce the chemotherapy 
agent within a few hours. Also, if a perfusionist is needed, 
they must be available on short notice. At least 2 hours of 
additional operating room time needs to be available. Only if 
the HIPEC procedure can be performed safely and effectively 
when it is previously unscheduled should it be considered. It 
is possible that the selection criteria to undergo a previously 
unscheduled CRS and HIPEC are more demanding than an 
elective CRS plus HIPEC.

To our knowledge, a direct comparison of the adverse 
events associated with an unscheduled CRS plus HIPEC 
procedure as compared to an elective CRS plus HIPEC 
procedure is not available. Only experienced groups that 
perform HIPEC on a routine basis and can complete the 
treatment without compromise of safety or efficacy should 
consider the unscheduled CRS and HIPEC.

If peritoneal metastases are definitively diagnosed and are 
to be treated by immediate definitive treatment, the cancer 
resection should be modified. Firstly, the primary tumor 
should be widely excised with a complete regional lymph 
node dissection. If tumor involves the peritoneal surface of 
the colon, the adjacent inflammation on parietal peritoneum 
should be removed using peritonectomy. Secondly, a total 
omentectomy should be performed. Even when the greater 
omentum appears to be completely normal, occult omental 
metastasis may be seen in 12–15% of patients so that 
peritoneal metastases will be diagnosed in this organ at a later 
time (23). The round ligament and falciform ligament should 
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be resected and the gastrohepatic ligament divided to open 
the lesser sac. In the post-menopausal woman, the ovaries and 
Fallopian tubes should be removed as there is a 17% risk of 
occult metastasis in the ovaries in the presence of peritoneal 
metastases of colorectal origin (24). In a pre-menopausal 
woman, the ovaries need to be carefully inspected and, in most 
instances, preserved unless an abnormality is visualized (25). 
The peritoneal metastases that were biopsied and determined 
by frozen section to be cancer need to be widely excised 
using a visceral resection or peritonectomy (26). Thirdly, 
following this primary colon cancer resection plus CRS, 
HIPEC, usually with mitomycin C, is administered. After 
the anastomosis the abdomen is closed and the patient is 
expected to have a slightly prolonged postoperative course. 
Adjuvant chemotherapy using FOLFOX or CAPOX will be 
recommended (27). 

Although the availability of CRS with HIPEC is steadily 
increasing around the world as a treatment option for 
peritoneal metastases from colon cancer, it is not universally 
available to treat unexpected peritoneal metastases. The 
number of treatment centers that can add several hours of 
surgery and arrange for HIPEC to be administered with 
only a few hours notice to the pharmacy, to a perfusionist, 
and to the surgical team may be quite limited. The expertise 
necessary for a safe and effective CRS and HIPEC added to 
the operating schedule may be limited to HIPEC centers. It 
is well known that centers who have overcome the learning 
curve, HIPEC is rarely associated with increased morbidity 
in low PCI patient. Hence, CRS with HIPEC in such 
patients could be performed after full discussion with the 
patients and their family.

Alternatively, a modified CRS that would completely 
resect all visible peritoneal metastases but not employ 
HIPEC is a reasonable consideration. The PRODIGE 7 trial 
failed to show efficacy of HIPEC in colon cancer patients 
treated by complete CRS for peritoneal metastases (28). 
In this trial, a 30-minute HIPEC with oxaliplatin showed 
benefit in a subgroup of patients with a PCI between 10 
and 15. These improved outcomes may expand when 
a mitomycin C HIPEC is used for a longer duration. 
Nevertheless, PRODIGE 7 data showed that complete 
CRS in the absence of HIPEC resulted in excellent survival 
of colon cancer peritoneal metastases patients. When 
HIPEC is not available, the PCI is low and the surgical 
team is experienced in CRS, a definitive CRS in the absence 
of HIPEC may be considered.

Colon cancer with no overt symptoms diagnosed 
with peritoneal metastases at the time of colon 
resection but CRS and HIPEC not available

If the surgeon who is operating on this patient with 
unexpected peritoneal metastases cannot arrange for CRS 
and the administration of HIPEC at the time of the colon 
resection, a major change in management in the form of a 
two-stage strategy is indicated (Figure 1). In this strategy, 
the peritoneal nodules detected by minimally invasive or 
open surgical exploration should be biopsied and confirmed 
by frozen section to be metastatic disease. Nodules on the 
parietal or visceral peritoneum that are thought compatible 
with peritoneal metastases by the surgeon should not be 
assumed to have this diagnosis (29,30). These nodules must 
be subjected to frozen section and confirmed as metastatic 
disease. In this situation the number and position of 
peritoneal metastases should be carefully recorded using 
a PCI chart. Pictures or videos are of considerable value 
for the knowledgeable referral of the patient. The primary 
colon cancer is left in place, the majority of the peritoneal 
metastases are left in place, and the abdomen is closed. 

These patients with unexpected peritoneal metastases at 
institutions where CRS and HIPEC are not available on an 
unscheduled basis come to the operating room expecting to 
have a definitive surgical procedure but no resection occurs. 
A diagnosis of peritoneal metastases is established and a 
PCI carefully recorded but the colon cancer is left in place. 
If the operative approach was laparoscopic or robotic, these 
patients do not need to heal a major abdominal incision that 
was performed with only diagnostic information gathered. 
If the patient had a major laparotomy, these biopsies and 
PCI determination are of benefit but the major abdominal 
incision is not of benefit to the patient. It may seem more 
difficult to the surgeon who has performed a laparotomy as 
compared to a laparoscopic or robotic approach to cancel 
the colon resection that may take place at a later time. 
Certainly, careful explanation to the patient and family 
regarding the cancellation of the colon cancer resection is 
indicated.

At this point the management may not be completely 
straightforward. The surgeon has several options: to 
schedule a planned CRS and HIPEC at the earliest 
convenient date, to refer the patient to a center with 
expertise for CRS and HIPEC (early definitive treatment), 
or to offer neoadjuvant chemotherapy and subsequently 
schedule CRS and HIPEC. If CRS and HIPEC are used 
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after a short course of neoadjuvant chemotherapy, it is 
referred to as delayed definitive treatment. The results of 
the FOXTROT trial show that 4 cycles of neoadjuvant 
chemotherapy will facilitate the subsequent cancer 
resection. These data may indicate that neoadjuvant 
chemotherapy may be recommended (31). The NeoCol 
trial showed safety with a suggestion of efficacy (32). These 
studies, however, did not include patients with peritoneal 
diseases. Therefore, benefit from disease progression cannot 
be assured from these two trials. The manuscript by Devilee 
et al. was a retrospective study suggesting improved survival 
from neoadjuvant chemotherapy in patients with resectable 
peritoneal metastases. It had drawbacks in that it included 
only patients who underwent surgery. Those patients who 
progressed on chemotherapy were not included. This 
study also excluded patients with signet tumors and those 
undergoing chemoradiation (33). With these limitations 
in mind, the Devilee manuscript and the FOXTROT 
randomized trial provide the rationale to use neoadjuvant 
chemotherapy. 

It is important at this point to establish that the 
neoadjuvant chemotherapy recommended for these patients 
at high risk for treatment failure has not been definitively 
accepted as standard of care. In the trials to date, three or 
four cycles of FOLFOX or CAPOX were recommended 
as the neoadjuvant treatment. This short course of 
neoadjuvant chemotherapy has not been shown to cause 
harm. Unsalvageable progression in poor responders has 
not been reported. However, after the full extent of the 
disease has been staged with a definitive resection of the 
primary colon cancer and the metastatic disease, a decision 
for subsequent adjuvant chemotherapy can be made. In 
most of these patients a total of eight cycles of systemic 
chemotherapy will be recommended in order to optimize 
the systemic chemotherapy treatments of colon cancer. 
Neoadjuvant chemotherapy and adjuvant chemotherapy 
are combined at the proper time in this group of high risk 
patients. 

In Figure 1, neoadjuvant chemotherapy is recommended 
when possible, however, other considerations such as cost 
may need to be considered. The pilot arm of CAIRO 6 
trial supported neoadjuvant chemotherapy along with 
bevacizumab, because there was no progression of disease, 
response rates were high and neoadjuvant treatment made 
no difference in subsequent resectability or morbidity. The 
final results of phase 3 CAIRO 6 trial will hopefully further 
elucidate the proper role for neoadjuvant chemotherapy (34). 

Our manuscript may be criticized in that neoadjuvant 

chemotherapy is recommended in all of these peritoneal 
metastases patients unless CRS and HIPEC are used as 
immediate definitive treatment. In these patients treated 
definitively with CRS and HIPEC, the chemotherapy would 
be given as adjuvant treatment. Data to support neoadjuvant 
chemotherapy in all patients with colon cancer certainly 
does not exist. In contrast, patients who clearly demonstrate 
signs of poor prognosis may be selectively treated with 
neoadjuvant chemotherapy. Of course, randomized studies 
and definitive data as outlined above are preliminary. 
Further justification for neoadjuvant chemotherapy beyond 
that presented in this manuscript is not currently available. 
However, the high risk for recurrence of peritoneal 
metastases patients makes neoadjuvant chemotherapy a 
reasonable treatment option which we have proposed in the 
treatment algorithm (Figure 1). Because of the high risk of 
these patients for rapidly recurring disease, our preference 
is to preserve neoadjuvant chemotherapy as a part of this 
treatment algorithm.

Following the neoadjuvant chemotherapy, the patient 
is taken back to the operating room for an open colon 
resection which may be preceded by laparoscopic staging. 
In this delayed definitive treatment, the primary tumor 
is removed and a modified CRS as discussed earlier is 
performed. HIPEC with mitomycin C is administered. The 
anastomosis is performed following/or prior to the HIPEC 
procedure and the patient is expected to have an uneventful 
recovery. The length of stay may be prolonged 2 or 3 days 
over that which is expected for colon resection without CRS 
and HIPEC. 

It is important to emphasize that the 2-step approach must 
not involve a resection of the primary colon cancer at the 
first procedure. Some groups have performed the HIPEC 
days or weeks following the colon cancer resection with 
CRS. When compared to a single step procedure, this late 
definitive treatment was associated with a significant delay 
in performing CRS and HIPEC (20). There were more 
extended bowel resections in that 60% of earlier anastomoses 
were resected and 55–66% of such anastomoses had 
malignancy on histopathological examination. Other 
problems with late definitive treatment were a significantly 
higher rate of relaparotomy after a resection of a previous 
anastomosis and a higher rate of creation of permanent 
stomas. However, survival rates between the two approaches 
were equivalent (20). Hence, this strategy is not to be 
considered optimal treatment. By the tumor cell entrapment 
hypothesis, cancer cells will be entrapped in scar tissue that 
is caused by tissue dissection (9,10). Also, cancer cells will be 
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trapped at the anastomotic site. A delayed HIPEC will not 
treat these entrapped cancer cells and is not an acceptable 
treatment option (35,36). 

Unexpected peritoneal metastases in a patient 
with obstructing colon cancer

In patients with colonic obstruction from colon cancer the 
management plan is often dependent on the capability of 
the institutions to safely and effectively place a colonic stent 
at the anatomic site of the colonic obstruction (Figure 1). 
Stent placement in patients with left-sided obstructing 
colon cancer has been critically reviewed by a systematic 
review and meta-analysis. Amelung and coworkers in 2018 
collected data to show no difference in overall survival, 
disease-free survival or local recurrence rate when a colonic 
stent was used as a bridge to surgery (37). Xu and coworkers 
in 2020 reported greater benefits of a colonic stent bridge 
to surgery as compared to a transanal colorectal tube. The 
stent had improved quality of decompression and safety (38). 
In 2021, Tan and coworkers reported a survival advantage 
when an emergency diverting stoma was compared to a 
colonic stent (39). A colonic stent or a diverting stoma 
resulted in better overall survival when compared to 
emergency resection. Tan and coworkers in their systematic 
review concluded that a diverting ostomy as a bridge to 
surgery was the superior treatment strategy. Ishibe and 
coworkers suggest a diverting ostomy for obstructing 
cancer in order to facilitate neoadjuvant chemotherapy. In 
45 patients who had an R0 resection after downstaging with 
neoadjuvant chemotherapy, they report a 3-year relapse-free 
survival of 76.5%. This is far better than patients treated 
with resection alone following a diverting ostomy (40). 

In some unusual patients it is possible that a bypass or 
resection with primary anastomosis in the acute setting 
may be considered. Emergency resection of an obstructing 
colon cancer is not often recommended (39). If this option 
is used to treat the obstruction, patients would become 
candidates for CRS and HIPEC at some time in the future. 
This delayed definitive treatment has not shown acceptable 
results (20,35,36). If a definitive resection is performed with 
obstruction and peritoneal metastases, the surgical team 
would need to make a judgement that these patients would 
not be a candidate for CRS plus HIPEC at some time in the 
future.

Suzuki and coworkers summarized the possible 
disadvantages of a self-expandable stent placement in a right-
sided obstructing colon cancer. There was a lower technical 

success rate and longer procedure time (41). In 2020, van 
Hooft and coworkers published guidelines for the European 
Society of Gastrointestinal Endoscopy (ESGE) (42).  
The ESGE guidelines cited too many difficulties of stenting 
an obstructed colon proximal to the splenic flexure. They 
stated that placement of a self-expandable metal stent as a 
bridge to surgery is recommended only for obstructed left-
sided colon cancer. 

Although the oncologic outcome of a self-expanding 
metal stent has been questioned by some authors (39), the 
ESGE guidelines recommend stenting as a bridge to surgery 
for obstructing left colon cancer (42). After successful bowel 
decompression by the stent and the resumption of oral 
nutrition, the multidisciplinary team must make a decision 
regarding the initiation of neoadjuvant chemotherapy 
versus a recommendation to proceed with a wide resection 
of the left-sided cancer (31-33). In a fit patient an 
obstructing colon cancer may be regarded as sufficient risk 
of surgical treatment failure and an adequate indication for 
neoadjuvant chemotherapy. However, as discussed earlier, 
after resolution of the obstruction by the self-expandable 
metal stent, CRS with the patient prepared for HIPEC may 
be recommended without neoadjuvant chemotherapy. The 
fitness of the patient for chemotherapy treatment may be 
the deciding factor. 

If the colon is obstructed and ischemic, resection is 
necessary. These cases require damage control laparotomy 
in order to remove the focus of life endangering sepsis. This 
strategy is with the hope of saving a life which unfortunately 
must prioritize the outcome of peritoneal metastases (43).

The proper placement of the diverting ostomy in relation 
to the obstructing cancer is an important consideration. 
The distal portion of the loop ostomy should be positioned 
so it can be resected as part of the colon resection. For 
a right colon obstruction, the loop ileostomy should be 
approximately 15 cm from the ileocecal valve. The distal 
portion of the loop ileostomy becomes a part of the colon 
cancer specimen and the proximal part of the loop is 
used in the ileocolic anastomosis. For a splenic flexure 
or descending colon cancer, a midline loop transverse 
colostomy is recommended (44). The distal portion of 
the loop transverse colostomy is resected as part of the 
colon cancer specimen. The proximal portion of the 
loop colostomy is the proximal portion of the colocolic 
anastomosis. For a sigmoid or rectosigmoid primary, a loop 
sigmoid colostomy is optimal. The distal portion of the 
colostomy is resected as part of the colon cancer specimen 
and the proximal part of the loop is the proximal portion of 
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the colocolic anastomosis.
After the patient becomes a fit candidate for surgery, 

the colon cancer should be removed and definitive 
cytoreduction performed and HIPEC used. In almost all 
situations a primary anastomosis can be performed without 
additional diversion. The one situation in which a delayed 
ostomy closure must be performed may occur in patients 
who had a diverting loop ileostomy for a left-sided primary 
cancer. Optimal management occurs if the patient does not 
need to return for stoma closure as a third procedure at a 
later time. 

Unexpected peritoneal metastases in a patient 
with perforated colon cancer

An emergency situation in colorectal surgery is the 
perforation of the bowel wall as a result of cancer 
progression. In a large proportion of these patients the 
primary tumor is advanced with full thickness invasion of 
the bowel wall and extensive involvement of the regional 
lymph nodes. Control of the colon perforation with a 
definitive irrigation of the entire peritoneal cavity becomes 
a lifesaving emergency procedure. Peritoneal metastases 
may be observed and biopsied at the time of exploration. If 
peritoneal metastases are observed, they must be biopsied. 
However, if the perforation has occurred through the 
primary tumor, contamination of the peritoneal space with 
colon cancer cells is highly likely (45). Consequently, in all 
colon cancer perforations, it is wise to treat the patient as a 
peritoneal surface malignancy patient. 

The recommendations for control of the perforation 
must include a resection of the colon cancer (Figure 1). 
One very reasonable recommendation is a limited resection 
(segmental removal) of the colon for approximately 5 cm 
on either side of the perforation. This resection does not 
involve a definitive wide resection of the adjacent lymph 
nodes which is a requirement with advanced disease. In a 
very few patients it may be safe to perform an anastomosis 
after this resection. In other patients an end colostomy 
proximally with a mucus fistula distally may be the optimal 
plan for managing the residual colon. 

Assuming that the patient recovers without abscess or 
major wound infection, systemic chemotherapy should be 
considered (31-34). Additional colon removal with wide 
resection of the relevant lymph nodes is indicated and a 
CRS should be performed; if at all possible HIPEC with 
mitomycin C initiated. In most patients a primary colocolic 
anastomosis would be indicated. 

The initial resection of the perforated colon should be 
minimal in order to prevent the deep implantation of cancer 
cells in the tissues that border on the lymph node dissection. 
Although dividing potentially contaminated lymphatic 
channels close to the primary tumor is to be avoided 
whenever possible, it is necessary in this situation. A wide 
resection of the initial anatomic site of colon resection and 
relevant lymphatics would be undertaken at the subsequent 
second operation. This wide resection should remove the 
cancer cells that may be implanted at the anastomosis or 
at the ostomy sites that were constructed in order to deal 
definitively with the perforated bowel. 

Conclusions

If peritoneal metastases are anticipated, the surgeon will 
be able to address the metastatic disease detected during 
surgical resection of colorectal cancer in a single step. 
Risk factors for peritoneal metastases in colorectal cancers 
include young age, T4 or node positive tumors, poorly 
differentiated or mucinous histology, presence of ovarian 
metastasis or suspicious findings on preoperative imaging 
(2,3). In patients with these high-risk factors, pre-operative 
counselling and consenting for CRS and HIPEC should 
be performed and arrangements made for performing the 
CRS and HIPEC as a planned part of the primary tumor 
resection if peritoneal disease is intraoperatively detected. 
However, a common practice in the management of a 
primary colon cancer with unexpected peritoneal metastases 
is standard colon resection without special treatment of the 
peritoneal metastases. This resection is followed by referral 
to the medical oncologist for systemic chemotherapy. 
This approach may not provide the optimal results that 
synchronous primary colon resection with CRS plus HIPEC 
may offer in this situation. Long-term favorable results may 
be expected when the primary cancer and the unexpected 
synchronous peritoneal metastases are concomitantly 
treated with CRS and HIPEC. If unexpected peritoneal 
metastases are found and CRS plus HIPEC is not available 
then the resection should be discontinued. The distribution 
and volume of peritoneal metastases should be carefully 
recorded and a definitive biopsy confirmed by frozen 
section. After neoadjuvant chemotherapy, definitive CRS 
and HIPEC with resection of the primary cancer should be 
performed. Patients with obstructing cancer or a perforated 
cancer require modifications of the treatment strategy not 
only to save the patient from multiple procedures but also 
to provide the optimal possibility for a long-term survival. 
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An essential role for HIPEC has not been established with 
unexpected peritoneal metastases. However, the complete 
CRS is standard if a curative approach is the goal of 
treatment (46,47). 
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