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Colon cancer is the third most common cancer in both men
and women in the United States, and accounts for over
57,000 deaths annually.! Prognosis is most accurately
determined based on American Joint Commission on
Cancer (AJCC) stage, as determined after extirpative sur-
gery. The surgical management of colon cancer has under-
gone an impressive transformation over the past two
decades, as has our ability to evaluate and treat patients
with advanced disease. Up to 20% of newly diagnosed colon
cancer patients initially present with locally advanced
disease, with perforation of the colon, invasion of adjacent
structures, large bowel obstruction, and/or significant
hemorrhage. These patients often present with symptoms
corresponding to the primary tumor site (i.e., obstruction
in the narrow caliber left colon, back pain in tumors
penetrating the retroperitoneum, urinary symptoms in
patients with colovesical fistulae). This review aims to
highlight treatment options available for patients with
locally advanced colon cancer, and to review the data
supporting these avenues of treatment. We will not review
the management of colorectal liver metastases or perito-
neal carcinomatosis.
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The management of complicated colon cancer (locally invasive, obstructed, or perfo-
rated cancers) can pose diagnostic and therapeutic challenges to surgical management.
Adherence to traditional surgical oncologic principles must often be balanced with the
patients’ clinical presentation and other parameters. While the goal of an RO (no residual
microscopic disease) resection must always be kept in mind, situations sometimes arise
which can make this difficult to achieve. Recognition of complicated disease and
availability of varied therapeutic modalities is important to ensure favorable patient
outcomes. This review will discuss the surgical management of complicated colon
cancer, with special focus on locally advanced disease.

Management of Locally Invasive Colon
Cancer (Multivisceral Resection)

Patients presenting with locally advanced colon cancer, with
tumors invading other organs, can present both a diagnostic
and therapeutic challenge to surgeons. These patients can be
offered multivisceral resection (MVR; resection of colonic
segment bearing the cancer en bloc with secondarily involved
organ). The first series of such resection was reported by
Sugarbaker in 1946.2 With the improvements in cross-sec-
tional imaging, these patients can often be identified prior to
attempt at surgical resection (=Fig. 1). This is critical in terms
of surgical treatment planning, as teams skilled in MVR may
be required to ensure good outcomes (both functionally and
oncologically). Surgeons who are comfortable performing en
bloc resections of the bladder, duodenum, pancreas, abdom-
inal wall, or spleen are occasionally required for MVRs.

The most crucial consideration in the assessment of a
patient for an MVR is the ability to achieve an RO resection.
Inability to achieve negative margins portends a poorer
prognosis and is of little survival advantage. Lehnert et al
reviewed, over a 16-year period, 201 (139 colon cancer, 62
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Fig. 1 Locally advanced colon cancer involving the abdominal wall.

rectal cancer) patients who presented with locally invasive
colorectal cancers.? The distribution of cancers treated with
MVR includes small bowel, urinary bladder, and abdominal
wall involvement. Actual tumor infiltration (as opposed to
inflammatory adhesions) was evident in 48, 50, and 8% of
these organs, respectively. For colon cancer patients, morbid-
ity after MVR was 28% and the mortality rate was 9.4%. The
most important association with overall survival was the
ability to achieve an RO resection (=Fig. 2), and survival
was similar to patients undergoing conventional surgery for
stage-matched colon cancers not requiring MVR (~Fig. 3).

A similar study by Croner et al evaluated 174 patients
treated with MVR for colon cancer between 1978 and 2002.*
Similar to the Lehnert study, the majority of colon cancers
were of the sigmoid colon, and the most common additional
organs involved were small intestine, urinary bladder, and
abdominal wall (32.6, 27.0, and 15.5%, respectively). Overall
complication rate was 25.8%, similar to the Lehnert study.
Cancer-related survival was excellent if an RO resection was
achieved (~Fig. 4).

Many surgeons still consider the need for MVR for colon
cancer a contraindication for laparoscopy; nevertheless,
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Fig. 2 Overall survival after multivisceral resection.
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Fig. 3 Overall survival after conventional versus multivisceral RO
resection (only T3/T4 tumors).

increasing experience with minimally invasive approaches
has made this more acceptable. Initial concerns about
oncologic adequacy, as well as the technical demands of these
complex resections, have made some surgeons reluctant to
undertake these operations. Taken on a case-by-case basis,
appropriately selected patients can be considered for a
laparoscopic approach.

A recent case-matched study by Vignali et al suggests that
a laparoscopic approach to patients with locally advanced
colon cancer can be safe and effective.” The authors identified
70 patients, over a 10-year period, who underwent laparo-
scopic MVR for primary colon cancer, and matched them with
70 patients who underwent open surgery for the same.
Patients undergoing laparoscopic MVR experienced less
blood loss, lower blood product transfusion requirement,
and shorter length of stay, but longer operative time when
compared with open surgery. There were no differences in
readmission rate, adequacy of lymphadenectomy, or overall
survival. Despite the limitations of this retrospective cohort
study, it does appear that in carefully selected patients, MVR
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resection.
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can be performed safely with the benefits of a minimally
invasive approach and without compromising oncologic
outcome. Larger prospective studies are needed to validate
these conclusions.

There are several small reports illustrating the utility of
neoadjuvant chemotherapy or chemoradiation for the manage-
ment of locally advanced colon cancer. Both Hallet et al and
Cukier et al describe small numbers of patients receiving these
treatments prior to MVR.®” These authors report a 100% RO
resection rate as well as excellent 3-year and overall and disease-
free survival (85.9 and 73.7%, respectively ). While the number of
patients in these studies is quite small, it does suggest potential
role for neoadjuvant treatment prior to MVR.

In summary, MVR can be safely performed for locally
advanced|/invasive colon cancers (and in carefully selected
patients, minimally invasively). The ability to achieve an RO
resection is the greatest determinate of outcome, with im-
proved survival over incompletely resected tumors. Careful
attention to preoperative imaging and availability of special-
ized assistance (when required) are essential during opera-
tive planning.

Management of Obstructing Colon Cancer

Up to 30% of newly diagnosed colon cancers present with
acute intestinal obstruction, particularly in the case of left-
sided tumors.® The majority of obstructing lesions are in the
sigmoid or rectosigmoid colon. Traditional surgical manage-
ment included diverting stoma creation, extended (subtotal)
colectomy with anastomosis or a resection, and end stoma
creation. These can be done in either two or three stages.
Approximately 30% of patients who have diverting stomas
created never go on to have the stoma reversed, incurring
significant long-term morbidity.® The past several years have
seen the development of techniques to relieve malignant
colonic obstructions with the use of laser, argon plasma
coagulation, and cryosurgery.'®~'? The most promising and
readily available advance in the management of patients with
obstructing colon cancers is the endoluminal colonic stent.

For proximal colon lesions, right colectomy with a primary
ileocolic anastomosis is considered the surgical treatment of
choice (=Fig. 5). Even in the emergency setting, primary
anastomosis is associated with a less than 5% risk of anasto-
motic leakage.> Newer stent delivery devices now make
selected right colonic lesions accessible to endoluminal
stenting, and can be utilized in select cases not suitable for
surgical resection.

For distal obstructing lesions, segmental colectomy with
primary anastomosis or subtotal colectomy with an ileocolic
or ileorectal anastomosis can be considered. Segmental
colectomy is associated with an improved functional result
when compared with subtotal colectomy (i.e., fewer bowel
movements); however, anastomosing dilated proximal colon
to more normal caliber distal colon or rectum can be
worrisome and an occult proximal neoplasm may be left
untreated. The data regarding colonic surgery in the absence
of a mechanical bowel preparation are conflicted,'* and some
may consider on-table colonic lavage in this setting. With a
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Fig. 5 Colon cancer with right colon obstruction.

subtotal colectomy, ileocolic anastomoses are believed to
result in a lower anastomotic leakage rate.'”

First described in 1996, Dohmoto et al reported their
experience of endoluminal stenting of obstructing rectal
cancers in 19 patients with unresectable or metastatic
disease.'® These patients were first treated with either
endoscopic dilation or laser-assisted recanalization of the
gastrointestinal lumen. The endoprosthetics used were first
“modified plastic tubes” in the first few patients followed by
self-expanding nitinol mesh stents or nickel titanium coil
stents (~Figs. 6 and 7). All patients were successfully stented
and had near immediate relief of obstructive symptoms. The
authors reported seven complications, most being stent
dislocation and occlusion. This early report demonstrated
the feasibility of endoluminal stenting in select patients.

Colonic stents can be used either as primary treatment for
patients with obstructing tumors not amenable to resection
or as a bridge to surgical resection. For patients who are

Fig. 6 Radiograph showing full expansion of a self-expanding mesh
stent in stenotic rectal cancer.
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Fig. 7 Obstructing rectal cancer: after implantation of an endocoil
stent luminal patency is demonstrated by unimpeded flow of contrast
agent through the stent.

“bridged” with endoluminal stenting, resection can be
considered once the proximal colon has been adequately
decompressed and, at surgeon preference, the patient can
undergo a mechanical bowel preparation. Numerous ran-
domized controlled trials have been conducted to investigate
the role of endoluminal stenting as a bridge to surgery, with
several of them closing prematurely due to elevated morbidi-
ty in the stenting groups.'’~>? van Hooft et al conducted a
large, multicenter randomized trial investigating the benefit
of using endoluminal stenting for these patients.'® They
randomized 98 patients with acute left-sided malignant colon
obstructions to receive either emergent surgery or endolu-
minal stent placement. Interim analyses demonstrated in-
creased 30-day morbidity in the stented group (absolute risk
increase of 0.19). The data safety monitoring committee
ended this study prematurely due to the above findings.
Van den Berg et al reviewed their experience with 48
patients who received endoscopic stent placement for malig-
nant colon obstruction.’> While technical and short-term
clinical success rates were high (91 and 85%, respectively),
stent-related morbidity was 38% and mortality was 13%, and
the one year stent-patency rate was 50%. The authors
highlight that while endoscopic stents are successful at
relieving acute obstructions, the price paid may be significant
stent-related morbidity and poor long-term patency rates.
Effective long-term palliation of obstructing left colon
cancers has been demonstrated by other groups, howev-
er.2>4 Thankfully, it is the minority of patients with meta-
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static colorectal cancer who need palliation.?? Poultsides et al
reviewed the experience of patients with stage IV colorectal
cancer receiving “modern” chemotherapy at Memorial
Sloan-Kettering Cancer Center.?” Only 11% of patients devel-
oped a primary tumor complication while receiving chemo-
therapy, with 11 out of 26 patients receiving an endoluminal
stent for obstruction (=~Fig. 8). These results have been
corroborated by others as well.

The management of obstructing left-sided colon cancers
should be individualized based on patient factors, experience
of the surgeon or gastroenterologist with less invasive
approaches, and practice setting. In circumstances where
emergent surgery is likely to require stoma creation, initial
treatment with an endoluminal stent may allow for future
one-stage surgery and prevent stoma creation (with its
associated morbidity and decrement in quality of life). For
patients on whom endoluminal approaches are not feasible,
upfront surgical resection and/or fecal diversion are more
appropriate.

Management of Perforated Colon Cancer

Perforated colon cancer presents a unique challenge to the
surgeon. Adherence to surgical oncologic principles is often
outweighed by the emergent nature of surgery for these
patients. Controlling sepsis, managing shock, and achieving
“source control” in these sometimes unstable patients can
take precedent over achieving an RO resection or adequate
lymphadenectomy in these potentially unstable patients.
Data are somewhat limited regarding the outcomes of
patients undergoing emergent surgery for colon cancer
perforation, and most reports are small single-institutional
series. Most reports, however, detail poor outcome in patients
who present with perforation.?® As these patients often
present emergently, prospective (and certainly randomized)
data will be difficult to ever obtain.
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(N = 233, 100%)

Ma primary tumor Primary tumar
complication complication
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Fig. 8 Development of primary tumor complication in patients with
stage IV colorectal cancer while receiving chemotherapy.
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Biondo et al reported their experience of 38 patients who
presented with perforated colon cancer, and compared their
outcome to 155 patients during the same time period who
presented with obstructing tumors.?” All patients underwent
curative-intent surgery. Most tumor perforations were at or
near the site of the primary tumor, with 3/38 patients
manifesting perforation in the proximal, distended colon.
The authors report no difference in complication rates, overall
survival, recurrence rates, or use of adjuvant chemotherapy
between the two groups.

Zielinski et al examined patients who presented with
perforated colon cancers, identifying patients who had either
a free perforation (feculent or purulent peritonitis) or con-
tained perforation (abscess or fistula formation).?® Patients
with free perforation had a significantly higher mortality
when compared with patients with contained perforation (19
vs. 0%, respectively; p = 0.038), and overall survival was
significantly worse (24 vs. 62%; p = 0.003) (~Fig. 9), as
well as 5-year disease-free survival (15 vs. 53%; p < 0.001).

Patients who present with intestinal perforation from
colon cancer can be challenging to manage. The importance
of an adequate oncologic resection must be weighed against
the emergent nature of the procedure and rapid control of
ongoing sepsis and restoration of hemodynamic parameters
for patients in extremis.

Summary

Patients who present with complicated colon cancers often
pose both diagnostic and therapeutic dilemmas for surgeons.
Care plans must be individualized based on patient presen-
tation, comorbid conditions, and urgency of intervention.
When feasible, we recommend a multidisciplinary approach
to patients presenting with complicated disease (usually
including surgeons, medical oncologists, interventional en-
doscopists, and radiologists). Early referral to a medical
oncologist postoperative is also crucial, as adjuvant chemo-
therapy may prove beneficial (even in node-negative
disease).

Overall Survival

p=0.003

Years

Fig. 9 Overall survival in patients with contained perforated colo-
rectal cancer versus free perforation.
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