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Surgical Management of Locally Advanced

and Locally Recurrent Colon Cancer

Ron G. Landmann, M.D." and Martin R. Weiser, M.D.

ABSTRACT

Locally advanced and locally recurrent colon cancers pose a surgical challenge with
tumors extending into surrounding structures and organs. Anticipation of the need for an
extended surgical resection, often with multivisceral en bloc organ removal, is critical for
surgical planning. For both primary and recurrent tumors, postsurgical long-term survival
is achievable but only after complete resection. The role of neoadjuvant and adjuvant
therapy continues to be redefined in this era of biologic chemotherapeutics, and multi-
modality therapy holds promise in aiding resection and improving postsalvage survival.
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Objectives: Upon completion of this article, the reader should be able to summarize the management of locally advanced and locally

recurrent colon cancer.

The management of locally advanced and locally
recurrent colon cancer poses a surgical challenge as these
lesions often extend into surrounding structures and
organs. Complete, margin-negative resection is critical
to achieving long-term survival and generally entails
multivisceral en bloc organ resection. This review focuses
on the clinicopathologic features, associated morbidity,
and predictors of survival in patients undergoing surgery
for locally advanced and locally recurrent colon cancer.
Finally, the emerging roles of chemotherapy and radia-
tion are discussed.

LOCALLY ADVANCED COLON CANCER

Of the estimated 100,000 cases of colon cancer that
present each year in the United States, 10% to 20%
represent locally advanced disease, with tumors extend-
ing through the colon wall with perforation and/or
invasion of adjacent organs or structures. * These are

classified as T4 lesions by the American Joint Commit-
tee on Cancer staging schema.'®

Identifying patients with advanced lesions is im-
portant in surgical planning. The majority of patients
with locally advanced tumors present with symptoms
including back or flank pain; nausea or emesis, indicating
some degree of obstruction; or frank hematochezia.>'®
Often, symptoms indicate the area of disease; for exam-
ple, invasion of the bladder is associated with dysuria and
hematuria. As expected, the most commonly involved
organs are anatomically close to the primary lesion:
cecum and sigmoid carcinomas generally involve the
ovaries, fallopian tubes, uterus, or small bowel, whereas
hepatic flexure, transverse colon, or splenic flexure carci-
nomas are more likely to invade the gallbladder,
duodenum, stomach, pancreas, or spleen. The abdominal
wall is more likely to be invaded by tumors in the
intraperitoneal portions of the colon, and the retroper-
itoneum is more likely to be invaded by lesions located at
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the hepatic/splenic flexures and ascending and descend-
ing colon.

Advanced lesions tend to be larger and are
often palpable on physical examination. Colonoscopy
may reveal annular or constrictive lesions. Radiographic
imaging with computed tomography (CT) frequently
indicates possible malignant fistula (Fig. 1); however,
the finding may be subtle (Fig. 2). CT scan cannot
differentiate peritumoral inflammation from direct
tumor infiltration. Ultimately, the surgeon needs to
decide intraoperatively whether or not an extended
resection is necessary.

In a recent report of 201 cases of colorectal cancer
with multivisceral resection for suspected local tumor
infiltration, Lehnert el al'” addressed the issue of intra-
operative assessment. In this cohort of 139 locally
advanced colon lesions, a total of 225 organs were
adherent to tumor and were resected in continuity with
the colon lesion (Table 1).121771? Histologic evidence of
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Figure 1 (A) Computed tomography scan of a 52-year-old
patient with a hepatic flexure (HF) colon adenocarcinoma adja-
cent to the duodenum (D). The patient underwent right colec-
tomy and en bloc partial duodenectomy. (B) A photomicrograph
of the lesion (H&E stain, x20) demonstrating moderately differ-
entiated colonic adenocarcinoma (CRC) invading into the muscu-
laris propria (Mp) of the duodenum. Sm, small bowel submucosa;
Br, Brunner’s glands; M, mucosa.

Figure 2 (A) Computed tomography scan of a 62-year-old
patient with a splenic flexure (SF) colon adenocarcinoma invading
the tail of the pancreas (P) and into the abdominal wall. The
patient underwent left hemicolectomy with en bloc resection of
the pancreatic tail, spleen, abdominal wall, and portion of the left
hemidiaphragm. (B) A photomicrograph of the lesion (H&E stain,
x20) revealing moderately differentiated colonic adenocarci-
noma (CRC) invading into the pancreas (P). IC, Islet cells of
Langerhans surrounded by pancreatic acinar cells.

tumor infiltration was noted in only 50% of cases.
Interestingly, the surgeons involved in this study were
not able to discern malignant fistula from benign in-
flammation intraoperatively.

SURGICAL RESULTS FOR LOCALLY
ADVANCED COLON CANCER

The results of surgery for locally advanced colon cancer
are well characterized in the study reported by Lehnert
et al.t’ Complete resections, with microscopic negative
margins (R0), were possible in 91 of the 139 cases, and
this factor was the greatest predictor of survival. Out-
come following complete resections was stratified by
pathologic stage with 5-year survival reported as 69%,
36%, and 13% for stage II, III, and IV, respectively.
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Table 1

Multivisceral Organ Resection for Locally Advanced Colon Cancer

Organs/Structures* Montesani, 1991"° Gebhardt, 19998 Lehnert, 20027 Taylor, 20022
Patients (n) 38 173 139 25
Abdominal wall/diaphragm/peritoneum 11 40 32 7
Retroperitoneum 3 2
Duodenum/small bowel/appendix 9 67 59 8
Pancreas 1 11 4
Prostate/seminal vesicle 16

Ureter/bladder 9 46 40 9
Uterus/tubes/ovary 9 67 28 6
Stomach/spleen 2 13 26 2
Liver 2 2 6 1
Kidney/adrenal 1 6 13 2
Gallbladder/bile duct 10

Multiple 3 71 13

*Not mutually exclusive.

Locally advanced tumors did not have a poor outcome
when completely resected. When controlled for stage,
survival for the cohort requiring multivisceral organ
resection was not significantly different from that of
773 concurrently treated colon cancer patients without
local tumor infiltration. Furthermore, in the cohort of
completely resected patients, multivisceral organ resec-
tion and malignant fistula were not predictors of poor
outcome on multivariate analysis. Morbidity and mortal-
ity for patients undergoing extended resection (complete
and incomplete resection) included 39 patients (28%)
suffering complications and 13 perioperative deaths
(9.4%). Over half of the perioperative mortality in the
palliative surgery cohort was secondary to progression of
disease. The authors concluded that en bloc resection of
all adherent organs/structures should be performed, as
the presence of malignant infiltration cannot be reliably
predicted intraoperatively and dissection of a malignant
fistula can lead to tumor spillage. In support of their
hypothesis, the authors noted that their outcome is
superior to that of reported series in which in-continuity
resection was not performed.mf23

Other studies confirm the need for complete en
bloc resection of locally advanced colon cancer. The
Mayo Clinic reported a series of 25 patients treated
with multimodal 'chempy.12 The majority of these pa-
tients (20 of 25) presented after surgical exploration
elsewhere. All patients underwent resection of either
one (n=12), two (n=10), or three (n=3) adjacent
organs in addition to the primary colon lesion. There
were 11 patients with stage II (T4NO) disease and 14
with stage III (T4N1/2) disease. A total of 15 patients
had complete resections (R0), 7 had positive microscopic
margins (R1), and 3 had grossly incomplete resections
(R2). For the entire cohort the median survival was
38 months, with a 5-year disease-specific survival of
49%. Distant metastasis was the most common mode

of failure, and local relapse was noted in 12% of patients.
The authors concluded that extended resection can result
in long-term survival but advocated liberal use of adju-
vant systemic chemotherapy.

Curley et al?* reported a primary colon cancer
series involving genitourinary symptoms. Malignant in-
vasion of the ureter or bladder was documented in 71
of 101 patients. For the entire cohort of patients, the
5-year actuarial survival rate was 54%. Not surprisingly,
positive resection margins had a negative impact on
survival.

A more challenging situation arises when ex-
tended resection includes higher risk procedures such
as partial duodenectomy and/or pancreatectomy. Koea
et al® reported eight cases of T4 right colon lesions
requiring either pancreatic or duodenal resections. The
patients required right colectomy and en bloc duode-
nectomy (7 =4) or pancreaticoduodenectomy (n=4) to
ensure complete resection. There were only two minor
complications and no deaths. Six patients remained alive
without evidence of disease at a median follow-up of
26 months, and one survivor was free of disease at
84 months. In another study reported by Curley
et al,?® 12 patients underwent en bloc lateral duodenec-
tomies (n=75) or pancreaticoduodenectomies (7 =7) at
the time of colon resection. Eight patients were de-
scribed as alive with no evidence of disease at a median of
42 months. A similar report by Berrospi et al*” noted
disease-free survival ranging from 10 to 113 months.
These series provide evidence supporting aggressive
resection of adjacent organs, including the pancreas,
for locally advanced colon cancer, provided this can be
performed with acceptable morbidity and mortality.
When a surgeon is not prepared to undertake an ex-
tended resection, the patient is better served by referral
to a tertiary center for reoperation rather than by
incomplete resection.
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LOCALLY RECURRENT COLON CANCER
Approximately 40% of patients with resected colon
cancer have recurrences, and the majority have a relapse
initially at distant sites. Locoregional recurrence, as the
first site of disease, is much less common, constituting
10% to 20% of all recurrences.” The mechanism of local
recurrence includes incomplete resection of transmural,
mural, or lymphatic disease; tumor shedding; and local
implantation.z8 Surgery remains the preferred treatment
modality; however, it is clear that complete resection is
necessary to achieve long-term survival.

The largest series of attempted salvage surgery for
locoregional recurrences have been reported by Memo-
rial Sloan-Kettering Cancer Center? (MSKCC) and the
Mayo Clinic."> The MSKCC series described 100
patients, and the Mayo Clinic series described 73 pa-
tients. In both series, patients initially underwent cura-
tive colectomy, developed locoregional recurrence, and
subsequently underwent laparotomy for resection with
curative intent. The primary lesions that led to recur-
rence in the MSKCC series were generally advanced
tumors extending through the intestinal wall: 85% were
T3 or T4, 11% were obstructing, and 13% had evidence
of perforation. Both studies concurred that the majority
of primary tumors were distal to the splenic flexure. Not
surprisingly, lymph node metastases were noted in only
50% of patients in the MSKCC study and 60% in the
Mayo Clinic study, indicating that the mechanism of
locoregional recurrence generally includes incomplete
resection of extensively infiltrating tumor. This hypoth-
esis is supported by large retrospective series of resected
colon cancer patients in which locoregional recurrence
is not predicted by the nodal stage of the primary
tumor.”>?’

As has been described for the majority of gastro-
intestinal tumor relapses, locoregional recurrence
generally occurs within 3 years of resection. Both the
MSKCC and Mayo Clinic series reported a median time
to failure of 24 months. Approximately 50% of patients
had symptoms heralding recurrence in the MSKCC
series; the most common complaint was pain in 35%,
followed by bleeding and symptoms of partial obstruc-
tion including nauseas, emesis, and malaise. Carcinoem-
bryonic antigen (CEA) levels were elevated at the time
of detection of relapse in 51% of cases. The most
frequent methods utilized to diagnose and confirm
recurrence included CT scan in 62%, colonoscopy in
45%, and positron emission tomography in 11%. In the
MSKCC series, 26% of patients had synchronous and
resectable distant disease, most commonly noted in liver
or lung.

Locoregional recurrence can be categorized into
four groups on the basis of location and may be related
to mechanism of failure.>*” These four groups are
perianastomotic (mural disease), mesenteric (regional
nodal disease), retroperitoneal (drop metastases, distant

nodal disease, or residual disease transmural disease),
and peritoneal. At the time that relapse is detected, there
is often considerable overlap and ambiguity in these
categories; however, this schema does have prognostic
signiﬁcance.2 In the MSKCC series, perianastomotic
single-site recurrence was the most prevalent (36%),
followed by peritoneal (16%), mesenteric (15%), and
retroperitoneal (12%). Not surprisingly, two sites of
recurrence were noted in 21% of cases, with the most
common combination involving the anastomosis and
peritoneum. Interestingly, site of recurrence was related
to clinicopathologic features, with left-sided primary
tumors more commonly associated with anastomotic
recurrence and clinical obstruction associated with peri-
toneal disease.

The Mayo Clinic series attempted to delineate
more accurately the various types of nodal recurrence.
Although some cases of recurrence were attributable to
inadequate mesenteric resections, most nodal relapses in
this series were at sites not included in standard colon
oncologic resections (i.e., para-aortic, celiac, and iliac).

SURGICAL SALVAGE RESULTS FOR
LOCALLY RECURRENT COLON CANCER

In the MSKCC series of 100 patients taken to surgery
with curative intent, 56 patients underwent complete
resection. Thirty patients had incomplete resection, with
11 and 19 having microscopic and macroscopic residual
disease, respectively. Fourteen patients were found to be
unresectable at exploration. In an attempt at complete
resection, 41 patients required extended resection with
en bloc removal of adjacent organs or structures; most
commonly the abdominal wall, ureter, kidney, stomach,
uterus, and pancreas. Nine patients required resection of
multiple organs. Twenty-six patients had synchronous
distant disease, thought to be resectable at the time of
salvage surgery. Overall, 21 of these patients had com-
plete, distant metastasectomy. The median hospital stay
was 9 days, operative mortality was 1%, and perioper-
ative morbidity was 24%. Morbidity was highest (36%)
in the 14 patients deemed unresectable at time of
surgery. Thirty-one patients received external beam
and/or intraoperative radiation therapy as part of the
treatment plan.

Outcome following salvage surgery for locore-
gional recurrence is closely associated with completeness
of resection (Fig. 3). In the MSKCC series, postsalvage
actuarial 5-year survival for the entire cohort was 35%,
with a median survival of 30 months. In the 56 patients
who were able to undergo complete (RO) resection,
5-year survival was 58% and median survival was
66 months. Incomplete resection, resulting in either
microscopic (R1) or macroscopic (R2) residual disease,
was associated with a significantly worse outcome.
Median survival for patients undergoing R1 (n=11)
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Figure 3 Kaplan-Meier survival curves divided by resection type. The 5-year disease-specific survival for patients who underwent a
curative RO resection, incomplete R1 and R2 resection, or no disease resection was 58%, 5%, and 0%, respectively (p< 0.0001).

and R2 (#=19) resections was 25 months and
23 months, respectively. There were no 5-year survivors
in either of the incomplete resection cohorts. In this
series, 14 patients were explored but were found to be
unresectable, and these patients had a median survival of
less than 12 months.

In addition to completeness of resection, the
MSKCC series described several factors that predicted
outcome following salvage surgery, including number of
sites of recurrence, location of recurrence, presalvage
CEA, age, evidence of distant disease, and stage of
primary tumor. The locally recurrent classification
scheme predicted outcome. Patients with more than
one site of locoregional recurrence and patients with
evidence of mesenteric recurrence rather than anasto-
motic, retroperitoneal, or peritoneal relapse had worse
outcomes. The presence of synchronous distant meta-
stases also predicted poor outcome. However, 12% of the
patients with distant and local recurrence were alive
more than 5 years after resection, indicating that the
presence of synchronous distant relapses is not a contra-
indication to salvage surgery. Time to recurrence was not
a significant predictor of outcome, which is somewhat
surprising, as an extended disease-free interval suggests
a more indolent cancer biology.”***° This may represent
a selection bias inherent in surgical retrospective ser-
ies. 21231 Not surprisingly, extent of resection and
number of adjacent organs removed at surgery did not
influence outcome.

The Mayo Clinic series includes 73 patients who
underwent surgical exploration for locoregional recur-
rence. Complete resection was achieved in 52% of these
patients. Incomplete resection included microscopic and
macroscopic residual disease in 26% and 22%, respec-

tively. Overall, 51% of patients had complications; 70%
were minor and 30% major, including one perioperative
mortality. All patients received either external beam
radiation and/or intraoperative radiation in the course
of their treatment.!? For the entire cohort, the actuarial
5-year survival was 25%, and the median survival was
33 months (reported from time of recurrent disease
diagnosis). Complete (RO) resection was accomplished
in 38 patients (52%) and was associated with a signifi-
cantly improved 5-year survival of 37%. Thirty-five
patients had incomplete resection: 19 with microscopic
(R1) and 16 with macroscopic (R2) residual disease.
There was no statistical difference in outcome in the
incompletely resected cohorts, with a 25% 5-year
survival noted in the R1 cohort and no 5-year survivors
in the R2 group.

These results emphasize the well-described rela-
tionship between completeness of resection and out-
come. Long-term survival is rarely, if ever, achieved
with partial resection. It appears that any residual dis-
ease, either microscopic or macroscopic, adversely affects
outcome. The challenge for clinicians is to determine
which patients may be amenable to complete surgical
resection and avoid incomplete resection, which only
delays initiation of other treatment modalities.

The MSKCC series was large enough to identify
factors associated with complete, RO resection of locore-
gional recurrence. Patients with a single site of disease,
perianastomotic (versus mesenteric, retroperitoneal, or
peritoneal) recurrence, low presalvage CEA, and absence
of distant disease were more likely to be rendered free of
disease with salvage surgery. Although not absolute,
these factors may be identified on preoperative studies
and help stratify patients with regard to surgical success.
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The patients with peritoneal disease and nodal/mesen-
teric recurrence, two sites of local recurrence, elevated
CEA, and synchronous distant disease are unlikely to be
completely resected and may be better served with neo-
adjuvant therapy prior to attempted surgical resection.

CHEMOTHERAPY AND RADIATION

FOR LOCALLY ADVANCED AND
LOCOREGIONAL COLON CANCER
RECURRENCE

Adjuvant chemotherapy following complete resection
of primary colon cancer, including 5-fluorouracil and
leucovorin, is well proved to reduce recurrence and
mortality by 30% in patients with stage III colon
cancer.”® The addition of a third drug, oxaliplatin, to
this regimen has been shown to improve outcome
further.®> The use of adjuvant therapy in stage II disease
is considerably more controversial because the vast
majority of these patients are cured as a result of surgery
alone. However, up to 20% of stage II colon cancer
patients have recurrences and presumably would have
benefited from postoperative chemotherapy. Therefore,
adjuvant chemotherapy is administered selectively for
stage II patients considered high risk for relapse. Poor
prognostic features include locally advanced disease with
tumor obstruction, perforation, or evidence of malignant
fistulas was well as histologic evidence of lymphovascular
invasion or poor differentiation.>*

For patients with recurrent and metastatic colon
cancer, the addition of biologic therapy such as bevaci-
zumab (an antibody against vascular endothelial growth
factor) to conventional chemotherapy has proved effec-
tive, extending median survival to greater than
20 months.>** The use of these agents prior to surgery
for locoregional recurrence to aid in resection and
improve outcome is an exciting treatment osption but
needs to be studied in a prospective manner.’

Radiation therapy is widely employed to treat
locally advanced rectal cancer where disease is situated
in the pelvis. This modality is less commonly utilized for
colon cancer, where the deliverable dose to the abdomen
is limited by the risk of small bowel toxicity.>® In a
retrospective series utilizing historical controls, Willett
et al®’ reported improved survival in patients treated
with adjuvant external beam radiotherapy following
surgery for locally advanced colon cancer. Other centers
have supplemented external beam radiotherapy with
intraoperative radiotherapy to achieve a more effective
dose while avoiding toxicity to surrounding structures.
The Mayo Clinic reported two retrospective series
utilizing this technique for locally advanced colon can-
cer, with acceptable toxicity and encouraging results.>®®
However, a prospective randomized trial designed to
answer the question of whether chemoradiation im-
proved outcome for patients with locally advanced colon

cancer failed to accrue sufficient pa\tients.39 Of the 187
patients analyzed, 93 received bolus 5-fluorouracil, oral
levamisole and concomitant 4500 c¢Gy in 25 fractions;
the remaining 94 received weekly chemotherapy only.
Grade 3 leukopenia was significantly greater in the
chemoradiation cohort, but there was no difference in
nonhematologic toxicity. There was no difference in
disease-free or overall survival, however, the series was
severely underpowered.

Chemoradiation is widely utilized for recurrent
rectosigmoid cancer when locoregional disease is limited
to the pelvis but is less commonly used to treat colon
cancer recurrence when disease is situated in the abdo-
men because of dose limitations. The few reports
describing this modality for abdominal disease note
acceptable toxicity’"*’; however, the added benefit of
radiotherapy in the completely resected patient is diffi-
cult to determine without data from a randomized trial.
Whether radiotherapy can downsize tumor, thereby
assisting complete resection of locoregional recurrence
or improving outcome in the patients with incomplete
resection, has yet to be proved.

CONCLUSION

Locally advanced primary colon cancer and locoregional
recurrent colon cancer pose similar treatment challenges
for the surgeon. Complete resection is a requisite for
long-term survival. In the case of locally advanced colon
cancer, differentiating malignant invasion from benign
adhesion is often not possible in the operating room.
Because dissection of a malignant fistula and violating
tumor planes are associated with tumor spillage and a
worse outcome, en bloc resection of involved structures is
recommended. In some cases this may require multi-
organ resection; however, cure is quite possible if all
disease is excised. Proper anticipation of multivisceral
organ involvement from physical signs, symptoms, and
preoperative imaging ensures that a comprehensive sur-
gical team is assembled to pursue extended resection
when necessary.

Similarly, complete resection of locally recurrent
colon cancer is necessary for long-term survival. Dis-
section is often challenging, as anatomic planes are
distorted by previous surgery and multivisceral organ
resection is commonly required. Radiopaque clips can
be useful in outlining the area of dissection if post-
operative radiotherapy is to be considered. Patients with
a single site of disease; with perianastomotic recurrence
rather than mesenteric, retroperitoneal, or peritoneal
relapse; with low presalvage CEA; and with absence of
distant disease are most likely to be completely resected
at salvage. On the other hand, patients with peritoneal
disease, with nodal/mesenteric recurrence, with two or
more sites of local recurrence, with elevated CEA, and
with synchronous distant disease are less likely to be
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completely resected. Neoadjuvant protocols utilizing
conventional and biologic chemotherapy hold promise
for downsizing tumors, facilitating complete resection,
and prolonging survival.
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