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(Vectibix) are directed against the epidermal growth factor recep- 543
tor (EGFR), a transmembrane glycoprotein involved in signaling
pathways affecting growth and proliferation of tumor cells. Both
cetuximab and panitumumab, when given alone, have been shown
to benefit a small proportion of previously treated patients, and
cetuximab appears to have therapeutic synergy with such chemotherapeutic agents as irinotecan, even in patients previously resistant
to this drug; this suggests that cetuximab can reverse cellular resistance to cytotoxic chemotherapy. The antibodies are not effective in
the approximate 40% subset of colon tumors that contain mutated
K-ras. The use of both cetuximab and panitumumab can lead to an
acne-like rash, with the development and severity of the rash being
correlated with the likelihood of antitumor efficacy. Inhibitors of the
EGFR tyrosine kinase such as erlotinib (Tarceva) or sunitinib (Sutent)
do not appear to be effective in colorectal cancer.
Bevacizumab (Avastin) is a monoclonal antibody directed against
the vascular endothelial growth factor (VEGF) and is thought to act
as an antiangiogenesis agent. The addition of bevacizumab to
irinotecan-containing combinations and to FOLFOX initially
appeared to significantly improve the outcome observed with chemotherapy alone, but subsequent studies have suggested a lesser
degree of benefit. The use of bevacizumab can lead to hypertension, proteinuria, and an increased likelihood of thromboembolic
events.
Patients with solitary hepatic metastases without clinical or
radiographic evidence of additional tumor involvement should be
considered for partial liver resection, because such procedures are
associated with 5-year survival rates of 25–30% when performed on
selected individuals by experienced surgeons.
The administration of 5-FU and LV for 6 months after resection
of tumor in patients with stage III disease leads to a 40% decrease
in recurrence rates and 30% improvement in survival. The likelihood of recurrence has been further reduced when oxaliplatin has
been combined with 5-FU and LV (e.g., FOLFOX); unexpectedly,
the addition of irinotecan to 5-FU and LV as well as the addition of
either bevacizumab or cetuximab to FOLFOX did not significantly
enhance outcome. Patients with stage II tumors do not appear to
benefit appreciably from adjuvant therapy, with the use of such
treatment generally restricted to those patients having biologic
characteristics (e.g., perforated tumors, T4 lesions, lymphovascular
invasion) that place them at higher likelihood for recurrence. The
addition of oxaliplatin to adjuvant treatment for patients older than
age 70 and those with stage II disease does not appear to provide
any therapeutic benefit.
In rectal cancer, the delivery of preoperative or postoperative
combined-modality therapy (5-FU plus radiation therapy) reduces
the risk of recurrence and increases the chance of cure for patients
with stage II and III tumors, with the preoperative approach being
better tolerated. The 5-FU acts as a radiosensitizer when delivered
together with radiation therapy. Life-extending adjuvant therapy is
used in only about half of patients older than age 65 years. This age
bias is unfortunate because the benefits and likely the tolerance of
adjuvant therapy in patients age ≥65 years appear similar to those
seen in younger individuals.
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surveillance of the large bowel, probably at triennial intervals, is
indicated, because patients who have been cured of one colorectal
cancer have a 3–5% probability of developing an additional bowel
cancer during their lifetime and a >15% risk for the development of
adenomatous polyps. Anastomotic (“suture-line”) recurrences are
infrequent in colorectal cancer patients, provided the surgical resection margins are adequate and free of tumor. The value of periodic
CT scans of the abdomen, assessing for an early, asymptomatic
indication of tumor recurrence, is an area of uncertainty, with some
experts recommending the test be performed annually for the first
3 postoperative years.
Radiation therapy to the pelvis is recommended for patients with
rectal cancer because it reduces the 20–25% probability of regional
recurrences following complete surgical resection of stage II or III
tumors, especially if they have penetrated through the serosa. This
alarmingly high rate of local disease recurrence is believed to be
due to the fact that the contained anatomic space within the pelvis
limits the extent of the resection and because the rich lymphatic
network of the pelvic side wall immediately adjacent to the rectum
facilitates the early spread of malignant cells into surgically inaccessible tissue. The use of sharp rather than blunt dissection of rectal
cancers (total mesorectal excision) appears to reduce the likelihood
of local disease recurrence to ∼10%. Radiation therapy, either
pre- or postoperatively, further reduces the likelihood of pelvic
recurrences but does not appear to prolong survival. Combining
radiation therapy with 5-fluorouracil (5-FU)-based chemotherapy,
preferably prior to surgical resection, lowers local recurrence rates
and improves overall survival. Preoperative radiotherapy is indicated for patients with large, potentially unresectable rectal cancers; such lesions may shrink enough to permit subsequent surgical
removal. Radiation therapy is not effective as the primary treatment
of colon cancer.
Systemic therapy for patients with colorectal cancer has become
more effective. 5-FU remains the backbone of treatment for this
disease. Partial responses are obtained in 15–20% of patients. The
probability of tumor response appears to be somewhat greater
for patients with liver metastases when chemotherapy is infused
directly into the hepatic artery, but intraarterial treatment is costly
and toxic and does not appear to appreciably prolong survival. The
concomitant administration of folinic acid (leucovorin) improves the
efficacy of 5-FU in patients with advanced colorectal cancer, presumably by enhancing the binding of 5-FU to its target enzyme, thymidylate synthase. A threefold improvement in the partial response
rate is noted when folinic acid is combined with 5-FU; however,
the effect on survival is marginal, and the optimal dose schedule
remains to be defined. 5-FU is generally administered intravenously
but may also be given orally in the form of capecitabine (Xeloda)
with seemingly similar efficacy.
Irinotecan (CPT-11), a topoisomerase 1 inhibitor, prolongs survival when compared to supportive care in patients whose disease
has progressed on 5-FU. Furthermore, the addition of irinotecan to
5-FU and leucovorin (LV) (e.g., FOLFIRI) improves response rates and
survival of patients with metastatic disease. The FOLFIRI regimen is as
follows: irinotecan, 180 mg/m2 as a 90-min infusion on day 1; LV, 400
mg/m2 as a 2-h infusion during irinotecan administration; immediately followed by 5-FU bolus, 400 mg/m2, and 46-h continuous infusion of 2.4–3 g/m2 every 2 weeks. Diarrhea is the major side effect
from irinotecan. Oxaliplatin, a platinum analogue, also improves the
response rate when added to 5-FU and LV (FOLFOX) as initial treatment of patients with metastatic disease. The FOLFOX regimen is as
follows: 2-h infusion of LV (400 mg/m2 per day) followed by a 5-FU
bolus (400 mg/m2 per day) and 22-h infusion (1200 mg/m2) every
2 weeks, together with oxaliplatin, 85 mg/m2 as a 2-h infusion on
day 1. Oxaliplatin frequently causes a dose-dependent sensory neuropathy that often but not always resolves following the cessation
of therapy. FOLFIRI and FOLFOX are equal in efficacy. In metastatic
disease, these regimens may produce median survivals of 2 years.
Monoclonal antibodies are also effective in patients with
advanced colorectal cancer. Cetuximab (Erbitux) and panitumumab

CANCERS OF THE ANUS
Cancers of the anus account for 1–2% of the malignant tumors of the
large bowel. Most such lesions arise in the anal canal, the anatomic area
extending from the anorectal ring to a zone approximately halfway
between the pectinate (or dentate) line and the anal verge. Carcinomas
arising proximal to the pectinate line (i.e., in the transitional zone
between the glandular mucosa of the rectum and the squamous epithelium of the distal anus) are known as basaloid, cuboidal, or cloacogenic
tumors; about one-third of anal cancers have this histologic pattern.
Malignancies arising distal to the pectinate line have squamous histology, ulcerate more frequently, and constitute ∼55% of anal cancers.
The prognosis for patients with basaloid and squamous cell cancers of
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