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The surgeon's responsibility to patients with co-
lorectal cancer does not end with resection of
the primary locoregional disease. The surgeon
has a role to play in (1) designing and imple-
menting strategies aimed at preventing recur-
rence, (2) early detection of recurrent disease,
and (3) resective therapy of recurrent disease in
selected instances, either with curative intent or
for palliation. To perform these roles, the surgeon
must have a thorough knowledge of catheter
techniques for regional drug delivery, resective
techniques for metastatic or locally recurrent
disease, and combined surgical and radiotherapy
approaches.

Some 140,000 people in the United States will de-
velop colorectal cancer in 1987 and approximately
50 percent will die of recurrent cancer within five
years of the initial presentation.' Recurrent disease
most often involves the liver and locoregional sites.
Peritoneal implantation is slightly less common, and
distant (extra-abdominal) metastatic disease occurs
much less commonly. Combinations of recurrence
in several of the above locations are also common.
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Although the surgeon's primary responsibilities are
to perform endoscopic surveillance, to provide tissue
diagnosis, and to perform resection of locoregional
disease, the surgeon's role does not stop with the op-
eration. Additional responsibilities include (1) efforts
at prevention of recurrent disease through postoper-
ative adjuvant programs, (2) postoperative monitor-
ing for recurrent disease, and (3) potentially curative
or palliative surgical management of recurrent dis-
ease. Each of these roles will be discussed separately.

PREVENTION OF RECURRENCE
Major efforts are being made to identify effective

postoperative adjuvant therapies. Progress has been
hampered by the resistance ofmost colorectal cancers
to available chemotherapy, though modest improve-
ments in survival with postoperative systemic drug
therapy have been reported recently by several co-
operative groups.23 Of particular interest to the
surgeon is the demonstration by Taylor et a14 that
short-term postoperative portal vein infusion of 5-
fluorouracil can reduce dramatically the development
of liver metastases and improve significantly the sur-
vival of patients undergoing curative resection for
carcinoma ofthe colon or rectum. Confirmatory trials
are being conducted by the National Surgical Adju-
vant Breast Project and the North Central Cancer
Treatment Group in the United States, and one ad-
ditional trial is under way in Europe. If these trials
confirm Taylor's findings, this relatively simple tech-
nique can be adopted by surgeons at the time of re-
section ofthe primary locoregional disease. The tech-
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nique involves placement of a catheter into a
peripheral radical of the portal venous system,
through which 5-fluorouracil in standard doses is
given as a continuous infusion for five to seven days
postoperatively. Toxicity to date has been low, but
further evolution of current prospective randomized
trials is necessary before this can be recommended as
a routine procedure.

POSTOPERATIVE FOLLOW-UP

In most instances, the surgeon will carry out the
postoperative follow-up program. Uncertainties exist
as to (1) the contribution of follow-up visits to health
maintenance, (2) the psychological effect of follow-
up testing on the patient, and (3) the optimal fre-
quency of postoperative diagnostic testing. Because
metachronous, potentially curable cancer ofthe colon
may develop, and because a small number ofpatients
with recurrent cancer may be cured by aggressive sur-
gical approaches, follow-up is warranted. Serial car-
cinoembryonic antigen determination is the least
costly, most sensitive, and most specific diagnostic
test for recurrent colon cancer.5 Thus, a simple and
relatively economical follow-up program for the first
several years postoperatively should incorporate serial
carcinoembryonic antigen determinations every six
weeks, follow-up clinic visits with careful review of
systems and physical examination four times per year,
and examination of the anastomosis and any re-
maining colonic epithelium by endoscopy six months
postoperatively and then on a yearly basis. More ex-
tensive workup is triggered by the development of
symptoms or by a serial rise in carcinoembryonic an-
tigen in an otherwise asymptomatic patient.

According to a series of asymptomatic, "second-
look" operations carried out in the 1950s, and two
more recent carcinoembryonic antigen-directed sec-
ond-look series, most patients having resectable, po-
tentially curable recurrences will have the recurrent
disease confined to the liver or the primary surgical
site.6-8 Thus, when the carcinoembryonic antigen
level is rising in an asymptomatic patient, the most
valuable tests are colonoscopy and computed tomog-
raphy (CT) scanning of the abdomen and pelvis. If
potentially resectable disease is identified on these ex-
aminations, extra-abdominal workup, including chest
CT scan and bone scan, is indicated prior to reop-
eration.

TABLE 1. SITES OF RECURRENCE AFTER
RESECTION OF DISEASE METASTATIC

TO THE LIVER

Site Percent Recurrence

Liver only 14
Liver and peritoneum 7
Liver and all other 21
Lung only 42
Lung and other 7
Other 7

SURGICAL MANAGEMENT
The survival rate following reoperation for resec-

tion ofrecurrent colorectal cancer is a function ofthe
follow-up method and the factors used to select pa-
tients for reoperation. Overall, probably not more
than 5 percent of patients with recurrent colorectal
cancer can be cured be secondary resective proce-
dures; therefore, careful selection is paramount to
avoid needless reoperation in patients with little or
no prospect for cure. Most patients who enjoy long-
term survival after secondary resective procedures will
have metastatic disease of limited extent that is con-
fined to the liver. Multiple retrospective series attest
to a 20 to 25 percent five-year survival rate after re-
section of colorectal cancer metastatic to the liver,
provided that careful selection factors are used (Ta-
ble 1).9-"

Resection techniques for disease metastatic to the
liver include wedge resection, segmentectomy (most
commonly of segments II and III), left lobectomy,
right lobectomy, and right trisegmentectomy. These
techniques have been well standardized and postop-
erative mortality is less than 5 percent when opera-
tions are performed by experienced surgeons. Prob-
lems with intraoperative blood loss and postoperative
metabolic derangements are minimal in most cases.
Technical details, which require the close attention
of the surgeon, are the delineation of the hepatic ar-
terial and hepatic venous anatomy and the recogni-
tion ofaberrant right hepatic segmental ductal drain-
age into the left hepatic duct in 15 percent ofpatients,
an anomaly of major importance in patients under-
going left hepatic lobectomy.'2 Surgical principles of
safe resection include (1) preliminary hilar dissection
when major lobar resections are planned, carefully
preserving arterial and portal venous inflow to non-
resected segments, (2) careful preservation of hepatic
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venous drainage of nonresected segments, (3) expe-
ditious technique to minimize blood loss, (4) provi-
sions for rapid blood replacement made in advance
of transsection of the liver substance, (5) good control
of transsected biliary radicals at the line of resection,
and (6) closed-suction drainage.

Several prognostic factors have been recognized
that aid in patient selection for attempts at resection
of liver metastases. The presence of extrahepatic me-
tastases is an absolute contraindication to liver resec-
tion. It has been observed by the authors that patients
whose initial lesion was staged as Dukes' B (as op-
posed to Dukes' C) primary lesion are more likely to
have a favorable outcome. This trend has been ob-
served by others as well."'13"14 The presence of mul-
tiple liver metastases, provided they are resectable,
has not had a deleterious effect on survival.'0""13 In
view of this, a slightly more aggressive attitude has
been adopted toward resection of multiple, even bi-
lobar, metastases. Technical difficulties, however,
usually preclude the resection of more than two or
three lesions, and it must be stressed that patients
with multiple lesions undergoing resection require
very careful selection. DNA histograms (as deter-
mined by flow cytometry) have not been found to be
useful prognostic indicators. Nor has the timing of
presentation of the liver metastases (synchronous vs
metachronous) or the size of the metastatic lesions
been helpful.

While others have advocated "neoadjuvant" he-
patic arterial, portovenous, or intraperitoneal infusion
chemotherapy after resection of metastatic disease to
the liver, it has been the experience of the authors
that the pattern of failure after resection of hepatic
metastases has been distant in most cases (Table 1).
Thus, postoperative adjuvant therapy after resection
of liver metastases has not been used as a treatment
modality herein.
The Cavitron ultrasonic surgical aspirator (CUSA)

has been advocated for liver resection, but it has been
found cumbersome and not useful for routine lobec-
tomies. It can, however, be quite helpful for large
wedge resections adjacent to the hilus of the liver
(segments IV or V) or adjacent to the major hepatic
venous drainage. In these situations, the more precise
dissection afforded by the CUSA can aid in the iden-
tification of important anatomical structures.

For large tumors that are approximated closely to
the inferior vena cava or major hepatic venous drain-
age, magnetic-resonance imaging is helpful preoper-

TABLE 2. NORTHERN CALIFORNIA ONCOLOGY
GROUP* TRIAL OF HEPATIC ARTERIAL INFUSION
VS INTRAVENOUS INFUSION OF 5-FLUOROURACIL

FOR UNRESECTABLE METASTATIC DISEASE
CONFINED TO THE LIVER

Percent Median Time to
Major Hepatic

Infusion Technique Response Progression

Hepatic artery infusion
0.2 mg/kg/d x 14
days every 28 days 37 658 days

Intravenous infusion
0.075 mg/kg/d
x 14 days every 28
days 10 203 days

* From Hohn D et a'17

atively in predicting resectability; however, it is not
used routinely. Intraoperative ultrasound may iden-
tify small, additional metastatic deposits not identified
by manual palpation of the liver.'5",6 Identification
of these lesions will often permit their resection and
may help to prevent early recurrence in the liver. In-
traoperative ultrasound, therefore, should be used
whenever possible.

For patients with unresectable metastases confined
to the liver, hepatic arterial-infusion chemotherapy
has been widely used. This form of therapy is attrac-
tive from a theorectical and practical standpoint;
however, the Infusaid pump is expensive and requires
a major surgical procedure for implantation.
The Northern California Oncology Group study'7

suggested that the response rate of liver metastases is
enhanced significantly by hepatic artery infusion as
compared with intravenous infusion of 5-fluorouracil
(Table 2). The development of extrahepatic metas-
tases, however, is not affected in any way by hepatic
artery infusion of 5-fluorouracil. In addition, biliary
sclerosis is a limiting factor of hepatic artery infusion
of 5-fluorouracil,'8 although it appears that the inci-
dence of this serious complication can be decreased
by a reduction of the 5-fluorouracil dose. No pro-
spective, randomized, noncrossover trials have com-
pared hepatic artery infusion to intravenous infusion
of 5-fluorouracil, so that the impact, ifany, ofhepatic
artery infusion therapy on survival is unknown. Un-
fortunately, no such study is likely to be performed
in the near future, so conclusions about the worth of
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hepatic artery-infusion chemotherapy are not possible
at this time.

Local regional recurrences and, rarely, lung me-
tastases may also be resected with curative intent and
occasional long-term survival in carefully selected
patients. The most favorable experience with resection
of locoregional recurrence has been in conjunction
with intraoperative radiation therapy.'9

Finally, palliative resections ofsymptomatic lesions
may provide beneficial reliefto patients with incurable
recurrent disease. For instance, intestinal obstruction
that is caused by recurrent disease should be relieved
surgically when the patient's overall condition permits
and when survival of several months or more is oth-
erwise anticipated. Surgical procedures to relieve ob-
structive jaundice caused by metastatic nodal in-
volvement in the porta hepatis are occasionally of
benefit; however, the development of percutaneous
and endoscopic techniques for biliary decompression
have lessened the need for surgical intervention. Met-
astatic lesions may occasionally be resected and will
afford significant pain relief. Obviously, these pro-
cedures must be individualized in accordance with
the particular circumstances of each case and with
other available therapeutic options.
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