Surveillance is recommended to monitor for recurrences
(hat are potentially curable. Guidelines recommend a history
and physical examination every 3 to 6 months for 2 years, every
61012 months during years 3to 5, and then annually based on
the risk of recurrence. Annual vaginal cytology, cervical cytol-
oy O both is recommen.de-d. Imaging and laboratory studies
p. recommended only if indicated based on symptoms or

findings on examination that are suspicious for recurrence,

"KEY POINT
« Annual cervical or vaginal cytology should be done on
all cervical cancer survivors; additional surveillance
imaging and laboratory studies for cervical cancer sur-
vivors are recommended only if there are signs or
symptoms suggestive of recurrence.

Gastroenterological
Malignancies

colorectal Cancer

Colorectal cancer (CRC), the fourth most common cancer and
econd leading cause of cancer death in North America, is
largely preventable through screening. Current guidelines rec-
ommend routine screening to begin at age 50 years, although
the percentage of cases diagnosed below the age of 50 has
increased from 10% to 12% over the past decade. CRC screening
of average-risk patients is discussed in General Internal
Medicine 2. Most colon carncers are adenccarcinomas that
begin in the inner lining and progress to involve or spread
beyond the full thickness of the bowel wall, te regional lymph
nodes, and subsequently ic distant organ ruetasiases.
Epidemiology, pathophysici risk factors, screening, and
clinical manifestations will be dizcussed in Gastroenterology
and Hepatology.

Tumors on the midgut-derivec rigit side of the large
intestine (cecum, ascending colon, and proximal two thirds of
transverse colon) have a markedly different biology, including
a substantially worse prognosis, from those rising on the
hindgut-derived left side (distal third of the transverse colon,
descending colon, sigmoid colon, and rectum). Left-sided
tumors are more likely to cause a change in bowel habits.
Cancers in the proximal colon rarely cause obstructive symp-
toms due to the wider lumen and liquid nature of the fecal
contents. Patients with right-sided tumors are more likely to
present with iron-deficiency anemia due to occult, chronic
blood loss. Patients with colon cancer at any location may also
present with hematochezia, pain, or acute clinical signs from
obstruction, or in rare cases, perforation.

Approximately 15% of CRCs lack one or more mismatch
Tepair enzymes and are known as deficient mismatch repair
(dMMR) CRC, manifesting as increased microsatellite instabil-
ity (MSI) in the cancer cell's DNA and resulting in a condition
of hypermutabi]ity; the terms dMMR and MSI are essentially
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synonymous. All CRCs should be screened for dAMMR or MSIL.
Approximately 20% of patients with dMMR tumors will have a
germline mismatch repair deficiency, known as Lynch syn-
drome, which is discussed in Gastroenterology and Hepatology.
Lynch syndrome is autosomal dominant, and patients and fam-
ily members should be offered formal genetic counseling and
more intense cancer surveillance. Mismatch repair status of the
tumor can affect treatment choices in patients with stage Ilor
stage IV cancer as discussed in the information to follow.

KEY POINTS

e Tumors arising on the right side of the Jarge intestine have
a different biology and substantially worse prognosis than
tumors on the left side.

e All colorectal cancers should be screened for mismatch
repair enzyme deficiency or microsatellite instability;
patients whose tumors test positive should be screened for
germline mismatch repair deficiency (Lynch syndrome).

Staging

TNM cancer staging is the first step in treatment planning
(Table 9). Evaluation includes obtaining carcinoembryonic
antigen (CEA) levels in addition to routine laboratory studies;
a full colonoscopy (if possible); and contrast-enhanced CT
scans of the chest, abdomen, and pelvis. Patients with rectal
cancers also require a rectal MRI, which provides greater pre-
cision in assessing tumor penetration and lymph node involve-
ment. PET scans do not provide greater accuracy in staging
and should not be used unless contrast-enhanced CT scans are
contraindicated.

Treatment

Rectal Cancer

Rectal cancers that do not penetrate the full thickness of the
bowel wall and do not involve regional lymph nodes are stage
I and are treated with surgical resection. Small stage I tumors

L59 -Staging of Colorectal Cancer

Approximate
5-Year Disease-
Free Survival

90%-95%

Stage  Description

Tumor does not invade the full
thickness of bowel wall (T1, T2);
lymph nodes not involved (N0)

Il Tumorinvades full thickness of 70%-85%
the bowel and may invade into

pericolonic or perirectal fat (T3,

T4); lymph nodes not involved

(NO)

n One or more lymph nodes
involved with cancer (N1, N2);
any T stage

25%-70%

v Metastatic tumor spreadtoany ~ 0%-10%
distant site or peritoneal
metastases (M1); any T stage;

any N stage
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may be resected by a transanal approach, decreasing postop-
erative morbidity. Unless more extensive disease is found dur-
ing surgery, no further treatment is warranted.

Full-thickness tumors (stage II) and/or those with
involved lymph nodes (stage I11) routinely require irradiation,
chemotherapy, and surgery. Evidence is insufficient to define
an optimal sequencing of the three treatment modalities,
although total neoadjuvant therapy (TNT), in which all
planned chemotherapy and irradiation is given before surgery,
is becoming a more widespread practice. If a complete clinical
response to TNT is achieved, nonoperative management with
close surveillance may be considered. Attempts are made to
preserve anal sphincter function, but if a distal rectal cancer is
not fully eradicated by TNT, an abdominal-perineal resection
with resultant permanent colostomy is required. Surgery for
tumors of the mid rectum and above rarely require a perma-
nent colostomy.

Capecitabine, an oral prodrug that is converted into
5-fluorouracil (5-FU), or, less commonly, intravenous 5-FU, is
given concurrently with radiation therapy. Both drugs may be
associated with erythema of the palms and soles that may
progress to blistering (hand-foot syndrome). Mucositis, diar-
rhea, and neutropenia may also occur. Leucovorin, 5-FU, and
oxaliplatin (FOLFOX) or capecitabine plus oxaliplatin (CAPOX)
regimens are typically used for the chemotherapy-only por-
tion of the treatment. Oxaliplatin often causes a peripheral
neuropathy, which may not resolve fully.

Following therapy, patients with rectal cancer should be
evaluated at approximately 6-month intervals for up to 5 years
with a history, physicai examination, and serum CEA level
assessment. Contrast-enhiasniced CT 3
men, and pelvis are typicsily cbtained anau

chest, abdo-

Colon Cancer

Nonmetastatic colon cancers are iviiii
resection. Pathologic evaluation then determines further
treatment.

Patients with microsatellite stable stage Il cancer lacking
high-risk features, such as poorly differentiated histology, T4
primary tumor, lymphovascular invasion, inadequate lymph
node sampling (less than 12), elevated postoperative CEA level,
or perforation or obstruction, are at low risk for recurrence
and are unlikely to benefit from adjuvant treatment. Patients
with one or more of these risk factors may be considered for
adjuvant 5-FU or capecitabine. Data are equivocal on the use
of FOLFOX or CAPOX.

All patients with stage III (node-positive) colon cancer
should receive FOLFOX or CAPOX postoperatively. In those
with favorable characteristics (T1-3, N1), 3 months of treat-
ment is noninferior to 6. Patients with T4 and/or N2 disease
(four or more positive nodes) are typically treated for 6 months.

Postoperative surveillance after curative resection is used
to identify oligometastatic disease in the liver or lung that may
be resectable. Complete resection of oligometastatic foci con-
fined to a single organ can be curative in approximately 25% of

sreated with surgical
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CEA assessment should be done at approxi-
ntervals. Contrast-enhanced CT scans of the
nd pelvis are recommended annually for up
to 5 years postoperatively. PET scanning should not be used for
routine surveillance. Colonoscopy is recommended 1 year after
resection (or 3 to 6 months after resection if a complete
colonoscopy was not done preoperatively) and then in 3 years,
followed by every 5 years, unless abnormalities are found.

these patients.
mately 6-month i
chest, abdomen, 2

KEY POINTS
e PET scans should not be used for preoperative staging
or postoperative surveillance in colorectal cancer.

o Standard treatment of stages I1 and I1I rectal cancer
involves chemotherapy, irradiation and surgery,
although the optimal sequence is uncertain.

o Patients with rectal cancer who achieve a complete
clinical response to chemoradiotherapy may be consid-
ered for nonoperative “watch and wait” management.

o Patients with stage II colon cancer that is microsatellite
stable or that lacks high-risk features are unlikely to
benefit from adjuvant chemotherapy.

e Posttreatment surveillance for patients with colorectal
cancer includes periodic history; physical examination;
serum carcinoembryonic antigen level testing; and CT
of the chest, abdomen, and pelvis, as early detection
and resection of isolated metastatic disease can still
result in cure.

Metastatic Disease

All metastatic CRCs require molecular analysis for KRAS,
NZAS, and BRAF gene mutation status as well as dAMMR deter-
1rination. This step rarely affects the choice of first-line ther-
apy but will define subsequent treatment options. These tests
can be done on either the primary tumor or a metastasis;
rebiopsy of late-appearing metastases for the purpose of these
studies is rarely needed. When sufficient tumor tissue is una-
vailable, circulating tumor DNA may be assayed in a blood
sample (liquid biopsy) for tumor genotyping.

Patients with metastatic disease limited to the liver or
lung should be evaluated for surgical resection with curative
intent. Unresectable metastatic CRC is treatable but not cura-
ble. Although chemotherapy may prolong survival and relieve
cancer-related symptoms, patients who have a poor perfor-
mance status may not benefit or may have unacceptable
toxicity.

5-FU is at the center of most treatment regimens, with
longer infusions preferable to bolus administration. Leucovorin
is often combined with 5-FU. Capecitabine can be an alterna-
tive to 5-FU. Other cytotoxic agents used in metastatic CRC
include irinotecan and oxaliplatin. The anti-vascular
endothelial growth factor (VEGF) monoclonal antibody beva-
cizumab is often given concurrently with first-line cytotoxic
chemotherapy regimens. This agent potentiates other chemo-
therapies, resulting in a modestly increased duration of

HVC
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and need to be discontinued perioperatively. Very rare byt
potentially life-threatening adverse effects include arterial
thrombotic events such as myocardia] infarction, cerebrovas-
cular accidents, and gastrointestinal perforations,

Panitumumab and cetuximab are monoclonal antibodjes
that bind to and block activation of the epidermal growth fac-
tor receptor. They are potentially active only in tumors that
harbor nonmutated (wild-type) KRAS, NRAS, and BRAF
genes. More recent data suggest that thege agents may only
have activity in tumors derived from the left side of the large
intestine. The major adverse effect of thege agents is a painful
and socially debilitating acneiform rash, There is a high cor-
relation between rash and antitumor activity, and patients
who have only a mild skin rash are unlikely to benefit from
these agents. Anti-epidermal growth factor receptor agents
should not be used concurrently with anti-VEGF agents, as
outcomes are worse. Thus far, immune checkpoint inhibitors
have been inactive in metastatic CRC, with the exception of
rare metastatic tumors that are AMMR (2% to 4% of all patients
with metastases). The programmed death 1 receptor inhibitors
pembrolizumab and nivoiumab have both shown activity in
such patients.

Presently, multigene <
and BRAF offers no clin:
warranted outside of a rese:

ouencing beyond KRAS, NRAS,
eful information and is not
It setting.

KEY POINTS S

¢ 5-fluorouracil (5-FU) is first-line therapy for metastatic
colorectal cancer and is often combined with leuco-
vorin; capecitabine is an alternative to 5-FU.

* All metastatic colorectal cancers require molecular
analysis for KRAS, NRAS, and BRAF gene mutation sta-
tus as well as mismatch repair gene deficiency, which
will determine treatment after first-line therapy.

Anal Cancer

Anal cancer is a human papillomavirus (HPV)-associated
malignancy. Unlike rectal cancer, which is an adenocarci-
Noma, anal cancer is a squamous cell carcinoma. Anal cancer
is often curable with combined irradiation and chemotherapy;
Surgery is typically not indicated. Mitomycin plus 5-FU or
Capecitabine is the standard chemotherapy regimen. Although
complete regression may be observed as soon as 8 weeks after
Irradiation, responding tumors may continue to regress for up
10 6 months after irradiation. If tumor growth is seen after
irradiation, then salvage surgery with a permanent colostomy
IS indicated. Distant metastases are rare. When they do
develop, chemotherapy with a platinum-containing regimen
((’xa]iplatin, cisplatin, or carboplatin) is often active. Immune
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checkpoint inhibitors such as nivolumab or pembrolizumab
have shown activity in metastatic disease.

Although HPV vaccination would be expected to be as
effective at cancer prevention as it is with other HPV-related
malignancies, there is no evidence that HPV vaccination plays
arole in treatment or posttreatment management of patients
with anal cancer. See General Internal Medicine 2 for further
discussion of HPV vaccination.

KEY POINT

¢ Anal cancer, a squamous cell carcinoma linked to
human papillomavirus, is often cured by combination
irradiation and chemotherapy, sparing the need for sur-
gical resection and colostomy.

Pancreatic Cancer

There are approximately 57,000 patients diagnosed with exo-
crine pancreatic cancer per year in the United States. Mortality
is high, with approximately 46,000 deaths expected annually.
Only patients who can undergo a complete resection have a
chance of cure. When disease is unresectable because of inva-
sion into critical vascular structures, median survival is
approximately 1 year. For those with metastatic disease,
median survival is typically less than half that.

Most pancreatic cancers lack a genetic predisposition,
although 5% to 10% of patients have either a strong family his-
tory of pancreatic cancer, or an identifiable mutation, includ-
ing BRCA gene mutations and dMMR (Lynch syndrome).
Genetic counseling and germline testing for BRCA and mis-
match repair deficiency is now recommended for patients
with pancreatic cancer. Chronic pancreatitis, obesity, type 2
diabetes mellitus, high red meat consumption, alcohol abuse,
and tobacco use are implicated risk factors.

Painless jaundice, abdominal pain, weight loss, persistent
fevers, or protracted nausea and vomiting may be presenting
symptoms. Manifestations of hypercoagulability, including
Trousseau syndrome (a migratory superficial thrombophlebi-
tis), chronic disseminated intravascular coagulation, deep
venous thrombosis, or pulmonary embolism, may be the ini-
tial manifestations of underlying pancreatic cancer.

A contrast-enhanced CT of the chest and abdomen (or
noncontrast chest CT and abdominal MRI) are appropriate for
staging and treatment planning. PET scans do not add value in
pancreatic cancer management. Endoscopic ultrasonography
may help in staging and is used to more precisely guide diag-
nostic needle biopsy. Some patients with clinical features that
strongly suggest malignancy may not require such preopera-
tive biopsy, as false-negative results would not obviate the need
for surgical resection. Magnetic resonance cholangiopancrea-
tography may also be useful in delineating resectability in
borderline patients. Conversion therapy-using irradiation or
chemotherapy to convert locally unresectable disease to
resectable-may be considered in patients in whom a response
might create a plane of resection.
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