CHAPTER 1

Colon, Rectal, and
Anal Cancers

Steve Malangone, MSN, FNP-C, AOCNP®

Introduction

Colorectal adenocarcinoma is an epithelial-derived cancer that arises
from the colonic mucosa. More than 90% of colorectal cancers arise
from adenomatous polyps (Levin et al., 2008). On the cellular level, the
transformation of normal colonic mucosa to invasive cancer occurs over
a decade or longer, with an identified multistep progression from nor-
mal colonic mucosa to adenomatous polyp to invasive cancer (Sagiv et
al., 2006). This process is associated with defined, albeit heterogeneous,
genetic events (Pino & Chung, 2010). Once invasive biology occurs,
colorectal adenocarcinoma can invade both locally through direct inva-
sion and distantly through lymphatic and hematogenous spread.

The location of the tumor in the colorectum (see Figure 1-1) has
therapeutic and prognostic relevance. Tumors located in the rectum,
defined as below the peritoneal reflection (typically, the 12—-15 cm above
the anal verge), are classified as rectal cancer, whereas tumors located
above the peritoneal reflection are classified as colon cancer (Kenig &
Richter, 2013). In comparison to colon cancer, rectal cancer is associated
with a relatively high rate of local recurrence, resulting in considerable
morbidity and mortality (Sauer et al., 2004). This critical distinction in
diagnosis is needed to identify a proper interprofessional management
strategy (see Preoperative Management).

Anal cancer represents a less common form of gastrointestinal malig-
nancy that arises from the epithelium of the anal canal. Anal cancers are
distinct from rectal cancers and perianal skin cancers in that they origi-
nate from the epithelium between the anorectal ring and the anal verge
(Czito, Ahmed, Kalady, & Eng, 2015). Anal cancer epidemiology, risk
factors, prognosis, and histology represent a distinct entity and are dis-
cussed in the following sections.

Copyright 2019 by Oncology Nursing Society. All rights reserved.



2  Gastrointestinal Cancer Care for Oncology Nurses

Figure 1-1. Colorectal Cancer

Note. Image courtesy of Blausen Medical Communications, Inc., via Wikimedia Commons.
Retrieved from https://commons.wikimedia.org/wiki/File:Blausen_0246_ColorectalCancer
.png. Used under the Creative Commons Attribution 3.0 Unported (CC BY 3.0) license (https:/
creativecommons.org/licenses/by/3.0/legalcode).

Incidence and Epidemiology

The lifetime risk of developing colorectal cancer in the United States
is estimated at 5% (Siegel, Miller, & Jemal, 2018). As the fourth most
frequently diagnosed cancer for both sexes combined, colorectal cancer
is a common malignancy, with 140,250 new cases estimated for 2018 in
the United States. It is also the second leading cause of cancer death for
both sexes combined (Siegel et al., 2018).

Colorectal cancer represents significant morbidity and mortality
globally. The estimated global incidence is 1.4 million new cases per
year, with approximately 694,000 deaths estimated annually (Torre et
al.,, 2015).

Overall, colorectal cancer incidence in the United States is declining.
Between 2005 and 2014, incidence declined 3% per year (Siegel et al.,
2018). This decrease is attributable to relative reduction in risk factors
and increased use of screening colonoscopy with removal of precancer-
ous polyps (Siegel, Ward, & Jemal, 2012).

In contrast, colorectal cancer incidence is rising among people
younger than age 50 in the United States. From the mid-1980s through
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2013, colon and rectal cancer rates in adults aged 20-29 years and
40-54 years increased at an annual rate of 1%-2.4% and 0.5%-1.3%,
respectively. Rectal cancer in people younger than age 55 now repre-
sents one-third of all new diagnoses, with a disproportionately higher
increase of 3.2% annually from 1974 to 2013 in the 20-29-year age
group. The proportion of rectal cancer cases in people younger than
age b5 in the United States has doubled in the past three decades, from
14.6% to 29.2% (Siegel et al., 2017). Familial syndromes account for
approximately 20% of these cases while 80% are sporadic (Ahnen et
al., 2014). Young-onset colorectal cancers occur more frequently in the
distal colon and rectum and are more likely to be poorly differentiated,
have signet ring features, and present at advanced stages compared with
those diagnosed at a later onset (Ahnen et al., 2014).

Mortality from colorectal cancer is decreasing in the United States.
Mortality decreased by 35% from 1990 to 2007 (Henley et al., 2015) and
by 50% from 1970 to 2015 (Siegel et al., 2018). This trend is attributable
to earlier detection and improved therapies (Jemal et al., 2011).

Anal cancer is a relatively uncommon malignancy, with 8,580 new
cases estimated for 2018 in the United States (Siegel et al., 2018). Despite
the rarity of anal cancer, the incidence has almost doubled in recent
years, from 1.2 cases per 100,000 per year during 1973-1996 to 2.2 cases
per 100,000 per year during 1997-2009 (Nelson, Levine, Bernstein,
Smith, & Lai, 2013). The increased rates result from increased risk fac-
tors, including infection with oncogenic human papillomavirus (HPV),
immunocompromised conditions, and smoking.

Etiology and Risk Factors

Modifiable and nonmodifiable risk factors contribute to the devel-
opment of colorectal adenocarcinoma. Several clearly defined familial
syndromes have been identified, the most common of which are famil-
ial adenomatous polyposis, hereditary nonpolyposis colorectal cancer
(also known as Lynch syndrome), Peutz-Jeghers syndrome, and juvenile
polyposis syndrome (Burt & Neklason, 2005; see Table 1-1).

The National Comprehensive Cancer Network® (NCCN®, 2018d) rec-
ommends that whenever possible, patients with a significant family his-
tory of colorectal or associated cancer, a known family history of familial
cancer syndrome, or a history of multiple cancer primaries be referred
to a genetic counselor. The purpose of this referral is for review of his-
tory, consideration of germline genetic testing, and provision of screen-
ing recommendations for patients and potentially affected family mem-
bers.
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Inflammatory bowel disease, including Crohn disease and ulcerative
colitis, is associated with a risk approximately six times that of the gen-
eral population’s risk of developing colorectal cancer (Ekbom, Helmick,
Zack, & Adami, 1990). Because of the high risk for developing colorec-
tal cancer, earlier and more frequent endoscopic surveillance is recom-
mended in patients with inflammatory bowel disease (Rutter, 2011).

Environmental modifiable factors play a significant role in the eti-
ologic development of colorectal cancer. Inactivity, a diet high in red
and processed meats, and a diet high in refined starches and sugars
are related to increased risk of colorectal cancer (Chan & Giovannucci,
2010). This is demonstrated in the highly variable global patterns of
prevalence. Regions following a Western lifestyle, such as Australia and
New Zealand, Europe, and North America, show the highest rates of
colorectal cancer (35-45 cases per 100,000 per year), compared with
regions not following a Western lifestyle, such as Africa, Eastern Asia,
and Eastern Europe (3-14 cases per 100,000 per year), which show the
lowest rates (Jemal et al., 2011).

Diets high in red and processed meats have been associated
with significantly higher rates of colorectal cancer, especially after
high-temperature cooking (Martinez et al., 2007). The exact mech-
anism for this increased risk is unknown, but a hypothesis includes
increased exposure of the colonic mucosa to mutagenic substances
(Chan & Giovannucci, 2010). Obesity is a correlative risk factor, with
higher levels of obesity showing higher correlative risk of developing
colorectal cancer (Karahalios, English, & Simpson, 2015). Vitamin D
deficiency also is associated with increased risk of developing colorectal
cancer (Chung, Lee, Terasawa, Lau, & Trikalinos, 2011).

Colonic polyps are the premalignant precursor to colorectal cancer
in at least 90% of cases (Libutti, Saltz, Willett, & Levine, 2015). A per-
sonal history of large (larger than 1 cm) tubulovillous, villous, or adeno-
matous polyps is associated with a higher risk for developing subsequent
colorectal adenocarcinoma, whereas polyps smaller than 1 cm are not
associated with higher risk (Libutti et al., 2015).

Family history of colorectal adenocarcinoma is associated with
increased risk for developing colorectal cancer. Having a single
first-degree relative with a history of colorectal adenocarcinoma is asso-
ciated with approximately double the risk, with further increases in risk
as the number of first- and second-degree relatives with colorectal can-
cer increases (Taylor, Burt, Williams, Haug, & Cannon-Albright, 2010).

The risk factors for developing anal cancer are etiologically distinct
from those for developing colorectal cancer. The most significant risk
factor for the development of anal cancer is chronic infection with onco-
genic strains of HPV, which has been identified in up to 88% of anal
squamous cell tumors (Daling et al., 2004). Etiologically, chronic infec-
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tion with oncogenic HPV type 16 is associated with the development
of premalignant dysplastic changes analogous to those seen in cervical
cancers. These lesions, termed high-grade intraepithelial neoplasia, prog-
ress further to undergo malignant transformation (Czito et al., 2015).
Additional associated risk factors include chronic immunosuppression,
HIV infection, and cigarette smoking (Daling et al., 2004; Frisch, 2000).

Signs and Symptoms

In the early stage, colorectal adenocarcinoma rarely causes signifi-
cant symptoms. Colonoscopic surveillance, when performed as rec-
ommended, can identify and cure the majority of early colonic neo-
plasms (Brenner, Chang-Claude, Seiler, Stirmer, & Hoffmeister, 2007).
Unfortunately, despite improvements in screening colonoscopy use, the
majority of colorectal cancers are diagnosed at a more advanced stage:
when symptoms develop (Moreno et al., 2016). In more advanced dis-
ease, these symptoms include abdominal pain, change in bowel hab-
its, iron-deficiency anemia, hematochezia, melena, and colonic obstruc-
tion (Hamilton, Round, Sharp, & Peters, 2005). Additionally, 20% of
colorectal adenocarcinoma is diagnosed after development of met-
astatic disease, and in these cases, symptoms secondary to metastatic
sites, such as jaundice secondary to biliary obstruction from liver metas-
tases, can be the presenting symptom (Kanas et al., 2012).

The most common presenting symptom of anal cancer is bleeding;
other common symptoms include pain, pruritus, and change in bowel
pattern (Hamilton et al., 2005). Patients often self-treat for presumed
hemorrhoid-related symptoms, thus delaying seeking medical attention
until self-treatment fails. Frequently, patients and healthcare providers
mistakenly attribute these symptoms to benign anal conditions such as
hemorrhoids or anal fissures, which also may be coexistent. Unfortu-
nately, the delay from symptom onset to diagnosis is common, rang-
ing from two weeks to more than four years and averaging six months
(Czito et al., 2015).

Diagnostic Evaluation

Evaluation of colorectal adenocarcinoma includes the patient’s
medical history, family history, physical assessment, and laboratory
analysis of complete blood count, renal and hepatic function, and mea-
surement of carcinoembryonic antigen (CEA). To assess the extent of
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local disease and evaluate for the presence of distant disease, imag-
ing of the chest, abdomen, and pelvis with either computed tomogra-
phy (CT) or magnetic resonance imaging is also indicated (Libutti et
al., 2015). A tissue sample is used to establish a diagnosis and evaluate
for molecular and genetic markers. Itis typically obtained during colo-
noscopy but may be obtained surgically in the event of an urgent indi-
cation for resection, such as colonic perforation. Colonoscopy is also
needed to differentiate colon versus rectal cancer, which has therapeu-
tic implications, and to evaluate for synchronous (more than one) pri-
maries, which are present in approximately 4% of cases (Mulder et al.,
2011; Sauer et al., 2004).

The diagnosis of anal cancer can be initially made on rectal exam-
ination and typically is identified as an intraluminal mass. For pain-
ful lesions, examination under anesthesia is performed, with inci-
sional biopsy required to establish pathologic diagnosis. Palpation of
inguinal lymph nodes is also performed, with fine needle aspiration
of any enlarged inguinal lymph nodes to assess for local lymph node
involvement (Czito et al., 2015). Once diagnosis is confirmed, advanced
imaging with CT of the chest and abdomen, as well as magnetic reso-
nance imaging of the pelvis, is recommended to assess for the extent
of local disease and evaluate for the presence of metastatic disease.
Positron-emission tomography may offer additional sensitivity in identi-
fication of lymph node metastases that may not be found with CT alone
(Jones, Hruby, Solomon, Rutherford, & Martin, 2015).

Histology

Colorectal adenocarcinoma arises from gland-forming epithelium.
The degree of differentiation is related to the degree of gland forma-
tion on histologic examination at the cellular level, with poorly differ-
entiated tumors being associated with worse prognosis (Compton et al.,
2000). Mucinous adenocarcinomas are a histologic subtype associated
with increase in intracellular and extracellular mucin, which is associ-
ated with a higher likelihood of peritoneal and lymphatic spread and
a poorer prognosis overall (Kanemitsu et al., 2003). Carcinomas that
have a predominant accumulation of mucin within the cell are classified
as signet ring cell carcinomas. Signet ring cell carcinomas represent an
uncommon, very aggressive variant associated with significantly lower
rates of survival (Libutti et al., 2015). Invasion into the lymphatic, peri-
neural, and vascular space also is assessed upon standard pathologic
review. Tumors that invade the lymphovascular space are associated
with more invasive disease in general and poorer five-year survival (Lim
et al., 2010). Perineural invasion also confers poorer prognosis, with
approximately double the rates of metastatic recurrence when present
(Knijn, Mogk, Teerenstra, Simmer, & Nagtegaal, 2016).
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Anal cancers arise from the epithelium of the anal canal and are pre-
dominantly of squamous cell histology. Less commonly, glandular cells
of the anal canal may lead to adenocarcinomas, which are associated
with a biology and treatment paradigm most similar to rectal adenocar-
cinoma. Pathologic specimens associated with chronic HPV infection
may be stained for p16, which is a marker for HPV infection identified in
the majority of cases of anal squamous cell carcinoma (Serup-Hansen
etal., 2014).

Clinical Staging

Both colon and rectal adenocarcinoma are staged using the Amer-
ican Joint Committee on Cancer (AJCC) tumor-node-metastasis, or
TNM, staging system (Jessup etal., 2017). The T'stage defines the extent
of the primary tumor, N designates the number of regional lymph
nodes, and M denotes the presence of metastatic disease (Jessup et al.,
2017). T1 invasion is defined as involving the submucosa; T2 as penetra-
tion through the submucosa into the muscularis propria; T3 as penetra-
tion through the muscularis propria into the pericolorectal tissues; T4a
as penetration into the visceral peritoneum; and T4b as directly invad-
ing adjacent organs. Regional lymph nodes are classified by N, with NO
indicating no lymph node involvement. N1 is classified as metastasis in
one to three regional lymph nodes and is further divided into Nla, N1b,
and Nlc. Nla describes metastasis in one lymph node. N1b designates
two to three lymph nodes, whereas Nlc denotes tumoral deposits in the
pericolonic tissue. N2 is defined as metastasis in four or more lymph
nodes, with N2a and N2b describing metastasis in four to six regional
lymph nodes and seven or more lymph nodes, respectively. M1 desig-
nation indicates the presence of distant metastatic disease, with Mla
describing metastasis in one site or organ without peritoneal metastasis,
M1b as metastasis to two more sites without peritoneal metastasis, and
Mlc as metastasis to the peritoneal surface. Stage I disease includes T1
or T2, lymph node—negative, nonmetastatic disease. Stage IIA, IIB, and
ITIC disease includes T3-T4, lymph node—negative, nonmetastatic dis-
ease. Stage IITA, IIIB, and IIIC disease includes lymph node—positive,
nonmetastatic disease, and stage IVA, IVB, and IVC disease includes all
cancers with known distant metastases. AJCC staging also contains pre-
fix designations, in which p indicates pathologic stage, ¢ indicates clini-
cal stage, and yp indicates pathologic stage after receiving neoadjuvant
treatment (Jessup et al., 2017).

Anal squamous cell staging is clinical in nature and based on clinical
examination and diagnostic imaging studies. Tis, or in situ, is reserved
for high-grade squamous intraepithelial lesions. T1, T2, and T3 indicate
the size of the primary tumor and are 2 cm or less, 2-5 cm, and greater
than 5 cm, respectively. T4 is reserved for direct tumor invasion to adja-

Copyright 2019 by Oncology Nursing Society. All rights reserved.



Chapter 1. Colon, Rectal, and Anal Cancers 9

cent organs. Anal cancer lymph node staging is based on location: N1
indicates metastasis in inguinal, mesorectal, internal iliac, or external
iliac nodes. Nla signifies metastasis in inguinal, mesorectal, or inter-
nal iliac lymph nodes; N1b specifies metastasis in external iliac lymph
nodes; and Nlc denotes metastasis in external iliac with any N1a nodes
(Welton et al., 2017). Stage I is reserved to T1 NO MO. Stage IIA is T2
NO MO, whereas stage IIB is T3 NO MO. Stage IIIA includes T1-2 N1 MO;
stage IIIB indicates T4 NO MO disease; and stage IIIC denotes T3 N1 MO.
Stage IV signifies the presence of any distant metastases, or M1 (Welton
et al., 2017).

Treatment

Surgery

In early-stage cT'1 or cT'2 NO rectal cancer, transanal excision can be
considered in highly selected patients. For localized T3 NO or greater
adenocarcinoma of the colorectum, total mesorectal excision is univer-
sally recommended, which includes complete surgical excision with en
bloc removal of local lymph nodes, vasculature, and lymphatics. Total
mesorectal excision is the only established potentially curative treat-
ment modality for T3 NO and more advanced colorectal cancer (West et
al., 2010). At minimum, 12 regional lymph nodes are needed from a sur-
gical specimen to adequately assess N stage (NCCN, 2018b).

For potentially resectable colon cancer, this may be achieved through
either a laparoscopic or open approach. When possible, a laparoscopic
approach is associated with reduced perioperative morbidity and mor-
tality and an earlier initiation of adjuvant chemotherapy when indicated
(Zheng, Jemal, Lin, Hu, & Chang, 2015).

For potentially resectable rectal cancer, surgical excision should
occur after delivery of neoadjuvant therapy with chemoradiation to
reduce the risk of local recurrence (Sauer et al., 2004). Transabdomi-
nal resection technique varies depending on location. When adequate
surgical margins can be achieved with sphincter preservation, low ante-
rior resection is completed. When the tumor location is too low for ade-
quate margins and sphincter preservation, an abdominoperineal resec-
tion (APR) is performed, which results in the placement of a permanent
colostomy (NCCN, 2018d).

Definitive combination chemotherapy with radiation therapy is the
current standard of care in the treatment of anal carcinoma (Czito et
al., 2015). Prior to the development of effective chemoradiation, sur-
gical resection with APR was the primary treatment of rectal and anal
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cancer and was associated with five-year survival of 50%-70% and over-
all recurrence rate of 40%—-60% (Czito et al., 2015). Definitive chemora-
diation is associated with improvement in five-year overall survival rates
as well as reduced morbidity. However, in patients with persistent or
locally recurrent and nonmetastatic disease after completion of chemo-
radiation, salvage resection with APR remains the standard of care and
is associated with five-year survival rates of approximately 50% (Ryan,
Compton, & Mayer, 2000).

Preoperative Management

Upfront surgical resection of stage II or III disease is standard prac-
tice for potentially resectable cancer of the colon. In contrast, preopera-
tive (neoadjuvant) therapy is the recommended approach in rectal can-
cer. This recommendation is based on the high local recurrence rates
typically seen in rectal cancer not treated with preoperative (neoadju-
vant) therapy (Sauer et al., 2004). Current recommendations in man-
agement of rectal cancer are for neoadjuvant therapy with a combina-
tion of fluoropyrimidine chemotherapy and radiation therapy (NCCN,
2018d). An acceptable alternative is preoperative chemotherapy fol-
lowed by chemoradiation. The delivery of radiation to the pelvis in con-
junction with fluoropyrimidine chemotherapy in the preoperative set-
ting has demonstrated improved rates of local recurrence (6% vs. 13%)
and higher rates of sphincter-preserving surgery as compared to chemo-
radiation given postoperatively (39% vs. 19% sphincter preservation)
(Sauer et al., 2004).

Preoperative nursing care involves assessment of patient history and
comorbidities, particularly those that may affect patients’ ability to suc-
cessfully recover from surgery. These include personal or family history
of myocardial infarction, stroke, chronic kidney disease, diabetes, or
other cardiovascular risk factors. Additionally, nurses may screen for
history of pulmonary disease and encourage smoking cessation. Assess-
ment of hematologic status is also indicated, and patients with anemia
secondary to blood loss from a direct effect of colorectal cancer may
require iron replacement or transfusion. Patients who received neoadju-
vant treatment should also be screened for recovery of absolute neutro-
phil count to 1,500/mm? or greater, which is needed for infection pre-
vention, and platelet count of at least 50,000/mm?, which is needed to
achieve postoperative hemostasis (Lester, 2018).

Postoperative Management
Postoperative care of patients with colorectal cancer requires an
interprofessional approach. Nursing care includes assessment of air-
way, surgical site, and sensorium; pain and nausea management; nutri-
tion support; and monitoring for postoperative complications, includ-
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ing thromboembolism, infection, ileus, and urinary retention. Patient
assessment and monitoring of renal function, intake and output, and
vital signs are priorities in the immediate postoperative setting (Les-
ter, 2018).

The average length of stay for patients undergoing surgical resec-
tion of colorectal cancer is less than five days (Wilkes, 2018). During
this window, nurses provide significant patient education. In patients
who require an ostomy, a wound and ostomy nurse can provide assess-
ment and individual education. Nurses have a vital role in not only
direct patient care, but also patient education. Nurses educate patients
regarding reportable symptoms such as fever, shortness of breath,
dehiscence, or obstruction. By providing education regarding nor-
mal and abnormal symptoms, nurses empower patients to participate
in recovery and identify potential complications after discharge. An
important component of this education is care coordination, as well
as discharge planning and review of the hospital follow-up plan (Wil-
kes, 2018).

Postoperative (adjuvant) chemotherapy recommendations for local-
ized, completely resected colon cancer vary depending on pathologic
stage. Adjuvant chemotherapy is not recommended in patients with
stage I or microsatellite instability (MSI)-high (MSI-H) stage II colon
cancer (NCCN, 2018b). MSI-H, or deficient mismatch repair (dMMR),
colorectal cancer is associated with an overall more favorable prognosis
and, in stage II disease, is also associated with lack of benefit from adju-
vant chemotherapy (Popat, Hubner, & Houlston, 2005). See High-Risk
Assessment: Screening and Genetic Testing for further discussion on
MSI.

In patients with low-risk stage II colon cancer, adjuvant chemotherapy
with a fluoropyrimidine (either capecitabine or 5-fluorouracil [5-FU])
alone may be considered, but observation is also an appropriate option
(NCCN, 2018b). In high-risk stage II colon cancer (T4, poorly differen-
tiated histology, lymphovascular or perineural invasion) and stage III
colon cancer, adjuvant chemotherapy with a fluoropyrimidine with or
without oxaliplatin can be offered. These recommendations are largely
based on the large phase 3 MOSAIC (Multicenter International Study
of Oxaliplatin/5-Fluorouracil/Leucovorin in the Adjuvant Treatment
of Colon Cancer) study, in which patients with stage II and III colon can-
cer were randomized to receive six months of adjuvant chemotherapy
with 5-FU alone or 5-FU with oxaliplatin (FOLFOX). The study showed
an advantage in five-year disease-free survival (DFS) of 73.3% in the
FOLFOX group versus 67.4% in the 5-FU group (André et al., 2009).
However, this advantage is isolated primarily in patients with lymph
node—positive (stage III) resected colon cancer. Patients with stage III
colon cancer experienced a higher six-year overall survival of 72.9% in

Copyright 2019 by Oncology Nursing Society. All rights reserved.



12  Gastrointestinal Cancer Care for Oncology Nurses

the FOLFOX group, compared with 68.7% in those receiving a fluoro-
pyrimidine alone. This pattern was not seen in a stage II subgroup anal-
ysis (André et al., 2009). Adjuvant chemotherapy with a fluoropyrim-
idine with or without oxaliplatin is also recommended in all patients
with clinical stage II or III rectal cancer following neoadjuvant chemo-
radiation and surgery (NCCN, 2018d). Adjuvant chemotherapy should
be initiated as soon as possible because delays in initiation of adjuvant
chemotherapy are associated with reductions in survival (Biagi et al.,
2011).

Treatment of Metastatic Disease

Colorectal cancer is metastatic at the time of diagnosis in 21% of
cases (Siegel et al., 2018). Up to half of patients will develop metastatic
disease at some time during the course of the disease (Kanas et al.,
2012). Although most cases of metastatic disease are ultimately incur-
able, resection of metastases has been associated with improvement in
overall survival and DFS in patients with resectable metastatic disease
to the liver.

In patients with potentially resectable colorectal metastases to the
liver, consideration for surgical resection is recommended in patients
who are candidates when complete resection is deemed technically fea-
sible. With chemotherapy alone, five-year survival is approximately 10%
(Pietrantonio, Garassino, Torri, & Braud, 2012). In oligometastatic
liver-only metastatic disease, surgical resection of hepatic metastases is
associated with 5- and 10-year survival rates of 25%-40% and 10%-
21%, respectively (Abbas, Lam, & Hollands, 2011). Although less com-
mon, resection of oligometastatic disease to the lungs is also possible
and is associated with improvements in survival (Shah et al., 2006).

A variety of locoregional therapies are available for the treatment of
patients with oligometastatic disease that is not resectable because of
tumor location. These include external beam radiation, hepatic arterial
infusion, radioembolization (radiation-emitting microspheres), trans-
catheter arterial chemoembolization with drug-eluding beads, tumor
ablation with radiofrequency ablation, cryoablation, microwave abla-
tion, and percutaneous ethanol ablation. Although radiofrequency
ablation is the most studied, similar response rates have been found
across the aforementioned modalities (Zacharias et al., 2015).

In combination with chemotherapy, liver-directed treatment with
radiofrequency ablation to liver metastases has been shown to offer
improvements in progression-free and overall survival as compared
with chemotherapy alone in patients with liver-only unresectable dis-
ease that is amenable to liver-directed therapies (Ruers et al., 2017).

Surgical resection and liver-directed therapies are reserved for cases
of stage IV disease that are completely addressed by resection or ablative
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approaches, and resection is not performed in cases in which all known
sites of disease cannot be treated with appropriate margins (NCCN,
2018b). Chemotherapy and locoregional approaches can be used with a
goal of conversion to resectability (NCCN, 2018b). In cases of unresect-
able metastatic disease, supportive care with or without chemotherapy
is integral, with the goal of improving quality of life and life expectancy.

Metastatic anal squamous cell cancer is relatively rare, occurring in
approximately 5% of cases at the time of diagnosis and another 20%
of cases after primary treatment (Eng et al., 2014). Because of the rar-
ity of the diagnosis, large randomized studies evaluating systemic ther-
apies are lacking. The most studied combination is 5-FU with cisplatin,
which remains the standard first-line regimen in the treatment of met-
astatic anal cancer.

Chemotherapy
Chemotherapy agents used in the perioperative setting in the care
of patients with colorectal cancer include fluoropyrimidines with or
without oxaliplatin. These agents are also approved in the management
of metastatic disease. Other agents approved in the metastatic setting
include irinotecan and, in refractory disease, trifluridine-tipiracil.
Nursing care includes assessment of and nursing intervention for tox-
icities of therapy (see Table 1-2). Mucositis is commonly experienced
in fluoropyrimidine-containing regimens, and prophylaxis with oral
hygiene and an oral care protocol is recommended (Jackson, Johnson,
Sosman, Murphy, & Epstein, 2015). Diarrhea is commonly experienced
by patients treated with fluoropyrimidine- and irinotecan-containing
regimens and can have a significant impact on quality of life, as well as
lead to disturbances in fluid and electrolyte balance. Aggressive antidi-
arrheal management with oral loperamide is recommended, as well as
injectable octreotide for refractory diarrhea (Stern & Ippoliti, 2003).
Palmar-plantar erythrodysesthesia, also known as hand-foot syn-
drome, is a common adverse effect of fluoropyrimidine-containing reg-
imens (Nagore, Insa, & Sanmartin, 2000). Symptoms include erythema,
edema, pain, and, in severe cases, blistering and desquamation. When
applied regularly, 10% urea cream has shown clinical benefit in preven-
tion of palmar-plantar erythrodysesthesia (Hofheinz et al., 2015).
Oxaliplatin is associated with neuropathic symptoms, both acute and
chronic. Reactions that commonly occur during or immediately after
infusion include cold-induced dysesthesia, dyspnea, muscle cramps,
jaw stiffness, fasciculations, and voice and ocular changes (Pachman et
al., 2015). Patient education regarding cold avoidance is indicated, and
decreasing the rate of infusion may be considered. Persistent periph-
eral neuropathy also can develop, with incidence and intensity increas-
ing with cumulative exposure. Patients receiving oxaliplatin should be
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Table 1-2. Chemotherapy for Colorectal Cancer

Agent

Indications

Common Toxicities

Fluoropyrimidines
(including 5-FU
and capecitabine)

Irinotecan

Oxaliplatin

Adjuvant, monotherapy, in
combination with radiation;
metastatic, in combination
with oxaliplatin or irinotecan

Metastatic, as monotherapy
or in combination with 5-FU

Adjuvant, in combination with
fluoropyrimidine; metastatic,
in combination with fluoropy-

Fatigue, palmar-plantar
erythrodysesthesia, diar-
rhea, stomatitis/mucositis,
anemia, neutropenia, throm-
bocytopenia

Cholinergic syndrome (dia-
phoresis, flushing, increased
peristalsis, lacrimation, mio-
sis, rhinitis, sialorrhea), alo-
pecia, diarrhea, nausea,
abdominal pain, abdominal
cramping, vomiting, anemia,
neutropenia, thrombocytope-
nia, increased bilirubin

Fatigue, acute neuropathy,
chronic neuropathy, pares-
thesia, neutropenia, throm-

rimidine bocytopenia, anemia, nau-

sea, allergic reaction
Trifluridine-tipiracil Metastatic, after progression ~ Neutropenia, anemia, throm-
on fluoropyrimidine, oxalipl- bocytopenia, fatigue, asthe-
atin, irinotecan, and agents nia
targeted against VEGF and
EGFR (in RAS wild type)

EGFR—epidermal growth factor receptor; 5-FU—5-fluorouracil; VEGF—vascular endothelial
growth factor

Note. Based on information from André et al., 2004; Cassidy et al., 2008; Mayer et al., 2015;
Pfizer Inc., 2016.

routinely assessed for the presence or worsening of persistent numbness
or paresthesias. Patients on oxaliplatin often require dose reduction or
permanent discontinuation, especially when pain, motor weakness, or
interference with instrumental activities of daily living is present (Her-
shman, Lacchetti, & Loprinzi, 2014).

Definitive combination chemoradiation is the standard of care in the
treatment of nonmetastatic squamous cell carcinoma of the anus. The
chemotherapeutic component of therapy includes 5-FU 1,000 mg/m?/
day on days 1-4 and 29-32 and mitomycin C 10 mg/m? on days 1 and 29
(Flam et al., 1996). Colostomy-free survival and DFS with this approach
were 71% and 73%, respectively, in a large randomized phase 3 study
(Flam et al., 1996). Alternatively, capecitabine may be administered ata
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dose of 825 mg/m? twice a day on days of radiation along with mitomy-
cin C (Glynne-Jones et al., 2008). Toxicities frequently related to these
regimens include fluoropyrimidine-associated toxicity as discussed pre-
viously and in Table 1-2. Additional toxicities include high-grade cyto-
penias and neutropenia, which are related to the addition of mitomy-
cin C. Nursing care includes monitoring and intervention for signs and
symptoms of anemia, thrombocytopenia, and neutropenia, as well as
supportive measures for perianal discomfort related to both the tumor
effect and radiation effect (see Radiation Therapy).

Targeted Therapy

Active targeted therapies in the management of metastatic disease
include agents targeting vascular endothelial growth factor (VEGF)
and epidermal growth factor receptor (EGFR). Agents targeting VEGF
include bevacizumab, ziv-aflibercept, ramucirumab, and, in refractory
disease, regorafenib.

The management of metastatic colorectal cancer is biomarker driven.
Molecular testing for mutations in the biomarkers NRAS and KRAS is
standard, and mutations in these genes confer resistance to agents tar-
geting EGFR (Allegra, Rumble, & Schilsky, 2016). The anti-EGFR mono-
clonal antibodies cetuximab and panitumumab are approved in the set-
ting of metastatic colorectal cancer without mutations in NRAS or KRAS
(with RAS wild-type disease).

An important nursing consideration in the care of patients receiv-
ing targeted therapies is monitoring for the specific toxicities associated
with these agents and implementing management strategies. In patients
treated with VEGF-targeted agents, blood pressure and urine protein
monitoring is indicated. Anti-EGFR monoclonal antibodies are associ-
ated with treatmentrelated acneform eruption. Reducing sun exposure
through the use of protective clothing or sunblock, application of mois-
turizing lotion, and prophylactic therapy with oral doxycycline and top-
ical hydrocortisone cream has proved effective in reducing rash severity
(Lacouture et al., 2010).

To date, no targeted therapies have been approved in the treatment
of anal squamous cell cancer. The anti-EGFR monoclonal antibody
cetuximab, which has demonstrated activity in other HPV-related can-
cers, was investigated in combination with standard chemoradiation.
Unfortunately, the investigation was discontinued because of unaccept-
able toxicity observed in the patients receiving standard therapy plus
cetuximab (Deutsch et al., 2013).

Immunotherapy

The development of cancer involves a multistep process. One compo-
nent of oncogenesis is the evasion of cancer cells from normal, appro-
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priate immune response, which is destruction of malignant and prema-
lignant cells (Vinay et al., 2015). Complex signaling between human T
cells and antigen-presenting cells occurs during normal immune sur-
veillance. Programmed cell death protein 1 (PD-1) is an inhibitory mol-
ecule located on T lymphocytes. Anti-PD-1 monoclonal antibodies act
by blocking immune inhibition. These agents have shown activity in
a molecular subset of MSI-H metastatic colorectal cancer (Le et al.,,
2015).

The anti-PD-1 monoclonal antibodies pembrolizumab and nivolumab
are indicated in the setting of metastatic MSI-H colorectal cancer that has
progressed on chemotherapy (Le et al., 2016; Overman et al., 2017). Clin-
ical benefit was shown for pembrolizumab in heavily pretreated MSI-H
metastatic colon cancer in the form of a 50% objective response rate and
an 89% disease control rate, defined as objective response or stable dis-
ease at six-month follow-up (Le et al., 2016). Nivolumab showed simi-
lar activity in heavily pretreated MSI-H metastatic colon cancer with an
objective response rate of 31% and a disease control rate of 61% (Over-
man et al., 2017).

The activity of anti-PD-1 therapy has also been demonstrated in met-
astatic anal squamous cell carcinoma. One factor in the oncogenesis
of chronic HPV infection is upregulation of immune checkpoint pro-
teins, including PD-1. Nivolumab demonstrated a response rate of 24%,
including two patients with complete response, in a small, single-arm
study in patients with chemorefractory, metastatic anal squamous cell
carcinoma (Morris et al., 2017).

The PD-1 monoclonal antibodies are associated with a unique,
immune-associated toxicity profile. Nurses should assess for the pres-
ence of immune-related toxicities associated with anti-PD-1 antibod-
ies. These include generalized symptoms such as fatigue and rash.
Immune-mediated colitis has been identified, ranging from diarrhea
to hematochezia. Autoimmune thyroiditis also can occur, manifested as
alterations in thyroid-stimulating hormone, which is routinely monitored.
Less commonly, autoimmune pneumonitis, hypophysitis, pancreatitis,
arthritis, hepatitis, and nephritis have been identified. Interventions for
immune-mediated toxicity vary depending on severity but include hold-
ing therapy and administering corticosteroids (Naidoo et al., 2015).

See Table 1-3 for a listing of targeted and immunotherapy agents
used in the treatment of colorectal cancer, as well as their common tox-
1cities.

Radiation Therapy

Radiation therapy is indicated in several applications in the treat-
ment of colon, rectal, and anal carcinomas. Neoadjuvant chemoradia-
tion is the standard approach in the treatment of potentially resectable
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Table 1-3. Targeted and Immunotherapy Agents for Colorectal Cancer

Agent/Class

Indication

Common Toxicities

Anti-EGFR monoclonal
antibodies: cetuximab
and panitumumab

Anti-PD-1 monoclonal
antibodies: pembroli-

KRAS and NRAS wild-type
metastatic colorectal cancer

MSI-H metastatic colorec-
tal cancer

Acneform rash, conjuncti-
vitis, diarrhea, hypomag-
nesemia, paronychia

Colitis, diarrhea/endocri-
nopathy, fatigue, immune-

17

zumab and nivolumab mediated thyroid dysregu-
lation, increase in alanine

aminotransferase, rash

Anti-VEGF monoclo-
nal antibodies: beva-
cizumab, regorafenib,
ziv-aflibercept

Metastatic colorectal can-
cer, in combination with fluo-
ropyrimidine-based chemo-
therapy

Bleeding, delayed wound
healing, hypertension,
proteinuria, thromboem-
bolism

Regorafenib Metastatic colorectal cancer,
after progression on fluoro-
pyrimidine, oxaliplatin, irino-
tecan, bevacizumab, and if
RAS wild type

Diarrhea, hand-foot skin
reaction, fatigue, hyper-
tension, rash or desqua-
mation

EGFR—epidermal growth factor receptor; MSI-H—microsatellite instability high; PD-1—
programmed cell death protein 1; VEGF—vascular endothelial growth factor

Note. Based on information from Genentech, Inc., 2018; Grothey et al., 2013; Le et al., 2015;
Naidoo et al., 2015; Van Cutsem et al., 2009.

T3-T4 and lymph node—positive rectal cancer (NCCN, 2018d). This
approach has been shown to reduce local recurrence rates and result in
higher rates of sphincter-preserving surgery compared to upfront sur-
gery (Sauer et al., 2004). Palliative radiation therapy also is indicated in
the treatment of symptomatic metastatic lesions. Definitive chemoradi-
ation with 5-FU and mitomycin C is the standard-of-care treatment for
anal squamous cell carcinoma (Flam et al., 1996).

Nursing assessment for radiation-related toxicities includes monitor-
ing for signs and symptoms of radiation dermatitis. These include dis-
comfort, erythema, dry desquamation, and moist desquamation. For
erythema or dry desquamation, 0.2% hyaluronic acid cream and calen-
dula cream may be of benefit, although studies showing benefit were
not performed in patients receiving radiation therapy for rectal cancer.
For moist desquamation, dressings are recommended, and antimicro-
bial therapy should be considered if wound cultures demonstrate infec-
tion (Feight, Baney, Bruce, & McQuestion, 2011).

Radiation therapy to the pelvis also is associated with infertility risk.
Patients should be counseled regarding these risks and offered referral
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to a fertility preservation specialist for consideration of sperm, oocyte,
or ovarian tissue banking. Additionally, radiation therapy to the pelvis
may cause vaginal stenosis. The use of a vaginal dilator is recommended
following completion of radiation therapy, but not during (Morris, Do,
Chard, & Brand, 2017).

Radiation-induced colitis results from radiation-induced stem cell
damage to colonic epithelium. Symptoms include diarrhea, nausea,
vomiting, anorexia, and pain. Supportive treatment directed at control-
ling symptoms is indicated, including antidiarrheal management with
loperamide or octreotide, and analgesia (Zimmerer, Bocker, Wenz, &
Singer, 2008).

Guidelines for Treatment

NCCN guidelines summarize expert recommendations for the man-
agement of various cancers. Surgical resection followed by consideration
of adjuvant chemotherapy, as summarized in the preceding sections, is
the NCCN recommendation for stage II and III colorectal adenocarci-
noma (NCCN, 2018b). Similarly, NCCN outlines recommendations for
neoadjuvant chemoradiation followed by surgical resection in stage T3
NO or greater rectal cancer, as detailed previously (NCCN, 2018d).

NCCN guidelines for the management of stage IV colon and rec-
tal cancer include the recommendation for surgical consideration for
metastasectomy for liver and lung metastases and consideration of
liver-directed therapies only in patients with disease that can be com-
pletely addressed by directed approaches (NCCN, 2018b, 2018d). Che-
motherapy, targeted therapy, and immunotherapy options are listed in
detail, as have been summarized earlier in this chapter.

Finally, NCCN guidelines for the management of anal cancer advo-
cate for definitive chemoradiation with a fluoropyrimidine and mito-
mycin C, as described previously (NCCN, 2018a). Additionally, NCCN
guidelines for colon, rectal, and anal cancer describe consensus recom-
mendations for survivorship and surveillance (see Surveillance and Sur-
vivorship).

Clinical Trials Influencing Current Treatment

The current standard duration of adjuvant chemotherapy after resec-
tion of stage III colon cancer is six months. The persistent neurotoxicity
associated with oxaliplatin represents a significant quality-of-life issue
in colorectal cancer survivors treated with oxaliplatin. This is related to
cumulative dose and was persistent at four years for more than 13% of
patients treated with six months of oxaliplatin in the adjuvant setting
enrolled in the MOSAIC study (André et al., 2009). Given these find-
ings, six collaborating clinical trials are currently investigating the com-
parison of three months’ duration of adjuvant chemotherapy with 5-FU

Copyright 2019 by Oncology Nursing Society. All rights reserved.



Chapter 1. Colon, Rectal, and Anal Cancers 19

and oxaliplatin versus six months’ duration (Shi et al., 2017). If found
noninferior, three months of adjuvant therapy may become a new stan-
dard, which could potentially result in a considerable reduction in neu-
ropathic morbidity, but more mature data are needed before these find-
ings can be applied to standard practice.

The current standard in the management of locally advanced rec-
tal cancer involves neoadjuvant chemoradiation followed by surgi-
cal resection (see Preoperative Management). The rates of pathologic
complete response of approximately 25% raise the clinical question as
to whether surgical resection is required in patients with a complete
response to chemoradiation. An ongoing area of investigation involves
the watch-and-wait approach to follow-up, which offers the potential
for patients who have a complete pathologic response to avoid the mor-
bidity associated with surgery (Plummer, Leake, & Albert, 2017). Chal-
lenges to this approach include the lack of criteria for determining com-
plete pathologic response, and NCCN (2018d) does not advocate for
this practice outside of clinical trials.

Recent approvals in immunotherapy with the anti-PD-1 monoclonal
antibodies pembrolizumab and nivolumab in the treatment of MSI-H/
dMMR metastatic refractory colorectal cancer are based on interim
analysis at 6 and 12 months, respectively, of ongoing clinical trials show-
ing significant benefit, leading to accelerated approvals. Long-term
follow-up is ongoing, as these trials remain open at the time of this pub-
lication (Le et al., 2016; Overman et al., 2017).

Although these breakthroughs in immunotherapy are promis-
ing, current benefit from anti-PD-1 therapies in colorectal cancer is
restricted to patients with MSI-H/dMMR tumors, which represent
10%-20% of all cases of colorectal cancer but only 3.5%-5% of the
total number of patients with metastatic colorectal cancer (Koopman
et al., 2009). An important focus for future investigation is expand-
ing the utility of immunotherapy approaches in microsatellite stable
(MSS) metastatic colon cancer. One ongoing trial is investigating the
combination of atezolizumab, an anti—-programmed cell death-ligand
1 antibody, with cobimetinib, an MEK inhibitor, to increase immune
destruction of cancer cells. Preliminary data confirmed responses in a
small number of patients, including patients with MSS disease (Bendell
et al., 2016).

Nursing Care

The care of patients with colorectal and anal cancer involves assess-
ment and intervention for symptoms related to both the cancer and
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side effects from therapy. Nurses have an invaluable role in the safe
administration of chemotherapy that encompasses verification of dos-
ing accuracy, assessment of contraindications and toxicities, patient
education regarding reportable side effects, and symptom manage-
ment (Wilkes, 2018). Prior to administration of chemotherapy, the
oncology nurse assessment includes review of laboratory results to
ensure that appropriate hematologic, renal, and hepatic parameters
are met. Nurses also perform the key role of ensuring safe and appro-
priate administration of chemotherapy and immunotherapy. Oncol-
ogy nurses monitor for acute and delayed toxicities throughout and
after administration. Knowledge of toxicities specific to given thera-
pies is critical to appropriately assess patient tolerance and outcomes
(see Chemotherapy, Targeted Therapy, and Immunotherapy). Chemo-
therapy side effects can be severe and even life threatening, and oncol-
ogy nurses are critical in promoting patient safety and positive out-
comes through assessment, education, and implementation of nursing
interventions (Wilkes, 2018).

Oncology nurses also perform a critical role in interprofessional man-
agement of symptoms secondary to colorectal cancer. Bowel obstruc-
tion is a complication of colorectal cancer that can result from internal
or external compression by tumor on the bowel, leading to blockage.
This can present as pain, nausea, vomiting, reduction or absence of
bowel movements, and reduced bowel sounds on physical assessment.
If obstruction is suspected, abdominal x-ray or CT can be used for iden-
tification and is aided by ingestion of oral contrast (Wilkes, 2018). The
management of obstruction includes gut rest with placement of a naso-
gastric tube for decompression and administration of IV fluids. Surgical
consultation is indicated to evaluate the possibility of surgical interven-
tion to relieve obstruction. Additional management includes pharmaco-
therapy to palliate pain, nausea, and vomiting (Wilkes, 2018).

Symptoms related to colorectal cancer can result from direct mass
effect of the primary or metastatic tumors. The liver is the most com-
mon site of metastases, and the presence of metastatic lesions within
the liver can progress to liver failure. This presents as jaundice, nausea,
anorexia, edema, hypoalbuminemia, ascites, and altered mentation.
Peritoneal involvement can also lead to the development of ascites. From
either cause, ascites can cause shortness of breath, pain, and early satiety.
Interventions to address ascites include paracentesis, diuretic adminis-
tration, and nutrition interventions to improve serum albumin (Wilkes,
2018). An additional symptom experienced is anorexia-cachexia syn-
drome. Small, frequent meals and antiemetic administration are recom-
mended. Total parenteral nutrition is not recommended unless aggres-
sive treatment can result in reversing the disease state (Wilkes, 2018).
Patients with advanced disease causing visceral pain often require
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opioid analgesia for palliation. Assessing for and preventing constipa-
tion through an appropriate bowel regimen is a critical nursing inter-
vention, as constipation can result from opioid analgesia and exacerbate
abdominal pain symptoms (Wilkes, 2018).

Throughout the continuum of care, oncology nurses are tasked
with critical roles in the assessment and management of patients with
colorectal and anal cancer.

Prognosis

The five-year overall survival rate for colorectal cancer for all stages
combined is 65% (Siegel et al., 2018). The five-year survival rates for
localized, regional, and distant stages at diagnosis are 90%, 71%, and
14%, respectively (Siegel et al., 2018).

In rectal cancer treated with neoadjuvant chemoradiation, degree
of treatment response is highly prognostic. This was demonstrated by
long-term data from the CAO/ARO/AIO-94 trial, showing that patients
with the greatest degree of tumor regression had a 10-year DFS of 90%,
whereas those with no tumor regression had a 10-year DFS of 63%
(Fokas et al., 2014).

MSI-H status refers to alterations in mismatch repair genes associated
with repeated sequences called microsatellites. Microsatellite stable, or
MSS, refers to tumors with intact mismatch repair genes. MSI is a useful
marker in screening for hereditary nonpolyposis colorectal cancer (see
High-Risk Assessment: Screening and Genetic Testing) and is
predictive of potential benefit from anti-PD-1 antibodies. In addition, in
stage II and III colorectal cancer, MSI-H is a useful prognostic
indicator. The six-year survival rates for MSI-H versus MSS resected
stage II colorectal cancer are 97% and 82%, respectively. Similarly, the
six-year survival rates for stage III resected colorectal cancer are 78% in
MSI-H and 56% in MSS (Lanza et al., 2006).

Additional pathologic prognostic indicators can be gathered from
pathologic features, with positive surgical margins, lymphovascular or
perineural invasion, and poorly differentiated histology, as discussed
previously (see Histology).

The prognosis for anal squamous cell carcinoma is relatively good
with definitive chemoradiation, with reported DFS of 73%-80% after
completion of treatment with combination radiation therapy and flu-
oropyrimidine plus mitomycin C chemotherapy (Bartelink et al., 1997;
Flam et al., 1996). Despite relatively good outcomes overall, retrospec-
tive review of the large RTOG 98-11 trial demonstrated that higher-risk
features are associated with less favorable prognosis. T stage is a signif-
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icant prognostic indicator; T2 stage is associated with 82% overall sur-
vival, whereas patients with T4 lymph node-negative disease had 57%
overall survival. Lymph node—positive disease is also associated with
reduced overall survival of 42%-57% (Gunderson et al., 2013). In addi-
tion, skin ulceration and male sex are also associated with poorer prog-
nosis overall (Bartelink et al., 1997).

Prevention

Screening colonoscopy allows for the direct visualization and removal
of precancerous polyps and early-stage cancers. An estimated 73%-91%
of colorectal cancer is preventable by screening colonoscopy (Brenner
et al., 2007). Although colorectal adenocarcinoma rates are trending
downward overall in the United States, colonoscopic screening remains
underutilized. Unfortunately, up to 90% of colorectal adenocarcinoma
continues to be diagnosed in the more advanced, symptomatic stage
(Moreno et al., 2016).

A number of lifestyle factors have been associated with reduced risk
for developing colorectal cancer. A systematic review and meta-analysis
demonstrated that the most physically active people have an approxi-
mately 25% reduced risk for developing colorectal cancer as compared
with the least physically active (Boyle, Keegel, Bull, Heyworth, & Frit-
schi, 2012). Epidemiologic evidence supports the association between
dietand colorectal cancer. Vegetarian, pescatarian, and semi-vegetarian
diets were associated with lower risk of colorectal cancer. In the large,
prospective Adventist Health Study-2, the respective hazard ratios for
development in these groups were 0.82, 0.57, and 0.92, compared with
matched nonvegetarians (Orlich etal., 2015). Diets high in fiber are also
associated with a reduced risk of developing colorectal cancer (Aune et
al., 2011).

Regular aspirin use has also been associated with reduced risk of
colorectal cancer. A systematic review and meta-analysis demonstrated
significantly reduced rates of colon and rectal cancer in individu-
als who took aspirin 75 mg or more daily (Rothwell et al., 2010). The
U.S. Preventive Services Task Force recommends low-dose daily aspi-
rin in people aged 50-59 on the basis of established chemoprotec-
tive effect, citing both cardiovascular and colorectal cancer outcomes
(Bibbins-Domingo, 2016). Aspirin use may also have value in secondary
prevention in patients diagnosed with colorectal cancer and has been
demonstrated to be associated with improved disease-specific and over-
all survival in this population (Bains et al., 2016).
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The majority of anal squamous cell cancers result from chronic infec-
tion with oncogenic HPV type 16 (Daling et al., 2004). Anal intercourse
is associated with the development of HPV-related dysplastic cytology
and anal HPV infection (Moscicki et al., 1999). A sequence of progres-
sion from low-grade to high-grade neoplasia has been identified, and
high-grade, pl6-positive anal intraepithelial neoplasia is considered
a premalignant condition analogous to neoplasia identified in cervi-
cal specimens. Given the biologic similarity with cervical cancer (HPV
related, squamous histology), screening for anal intraepithelial neopla-
sia in a similar fashion in at-risk populations has been proposed, with
sensitivity and specificity comparable to that seen in cervical cancer
screening (Czito et al., 2015). At this time, data from large, randomized
trials supporting cytologic screening are lacking, and further study is
needed before large-scale cytological screening programs can be insti-
tuted (Chiao, Giordano, Palefsky, Tyring, & Serag, 2006).

Vaccination against HPV types 6, 11, 16, and 18 has demonstrated
effectiveness in the prevention of infection with these strains of HPV
and the development of genital warts (Giuliano et al., 2011). Further-
more, a study in a high-risk population demonstrated immunization
with vaccination against HPV types 6, 11, 16, and 18 to be associated
with a 78% reduction in the development of high-grade anal intraepi-
thelial neoplasia and an 84% reduction in the detection of HPV DNA
(Palefsky et al., 2011). This supports the hypothesis that HPV vaccina-
tion has the potential to prevent anal carcinoma through prevention
of chronic HPV infection, which is the most common etiology for the
development of anal carcinoma.

High-Risk Assessment: Screening and Genetic Testing

Although the majority of colorectal cancer cases are sporadic in
nature, a number of inheritable familial syndromes are known (see
Table 1-1). Of these, Lynch syndrome is the most common, account-
ing for approximately 2%—-4% of all cases of colorectal cancer (Lynch
& Chapelle, 2003). Lynch syndrome is an autosomal dominant disorder
that results from inherited mutation in one of four DNA MMR genes:
MLHI, MSH2, MSH6, and PMS2 (Palomaki, McClain, Melillo, Hampel,
& Thibodeau, 2009). These genes code for DNA MMR proteins, which
normally correct errors in DNA replication occurring during cellular
division.

Alteration in MMR genes results in increased accumulation of redun-
dant genetic nucleotide mismatch mutations known as microsatellite insta-
bility, or MSI (Hendriks et al., 2006). Accumulation of increased muta-
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tions in cancer-related genes leads to an increased rate of oncogenesis
(Lynch & Chapelle, 2003). Tumor specimens can be tested for expres-
sion of MMR proteins or MSI. Although both methodologies share high
sensitivity and specificity, MSI testing has a disadvantage in that it does
not provide insight into which gene or protein is implicated (Hendriks
etal., 2006).

It is important to identify Lynch syndrome in patients and families
because of the high rates of second Lynch syndrome-associated pri-
mary cancers in the same individual and its dominant inheritance pat-
tern, which is commonly passed on to first-degree relatives. Lynch syn-
drome-associated colorectal cancers typically develop at a younger age
and are more likely to be right sided (Lynch & Chapelle, 2003). In indi-
viduals with Lynch syndrome, the lifetime risk for developing colorec-
tal cancer varies from 12% to 48% depending on the genes involved
(Bonadona et al., 2011). Lynch syndrome is also associated with an
increased risk for the development of multiple extracolonic cancers,
including endometrial, gastric, small bowel, urothelial, brain (glioma),
and ovarian cancer (Lynch & Chapelle, 2003).

NCCN (2018c) recommends universal screening of all colorec-
tal cancer specimens for Lynch syndrome-associated molecular pro-
file. This screening can be completed with one of two methodologies:
(a) immunohistochemistry analysis for MMR protein (MLHI, MSH2,
MSH6, and PMS2) expression, or (b) analysis for MSI, a result of MMR
protein deficiency. More than 90% of Lynch syndrome specimens are
MSI-H and lack normal expression of one of the four MMR proteins.
Abnormal initial screening results must be interpreted in clinical con-
text, as 10%-15% of sporadic, nonfamilial colorectal cancers also
express this molecular profile (French et al., 2008). Sporadic MSI-H
colorectal cancer is associated with hypermethylation of MLHI, a fea-
ture that can be identified by the presence of BRAF mutation, which
rules out Lynch syndrome in MSI-H colorectal cancers (Deng et al.,
2004). In addition to molecular markers, clinical criteria exist to iden-
tify individuals at risk for Lynch syndrome. The Amsterdam II crite-
ria identify at-risk individuals as having the following: (a) three rel-
atives with a Lynch syndrome-associated cancer, one of which is a
first-degree relative of the other two, (b) two successive generations
affected, and (c) at least one case being diagnosed before age 50. In
addition, familial adenomatous polyposis should be excluded (Vasen,
Watson, Mecklin, & Lynch, 1999). When clinical concern for Lynch
syndrome is present on the basis of clinical context and MSI-H or
abnormality in MMR proteins, germline testing may be conducted
to differentiate sporadic MSI-H cancers from Lynch syndrome. This
should be performed in consultation with a genetics expert (NCCN,
2018c).
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If a deleterious germline mutation is identified, institution of Lynch
syndrome surveillance is indicated. This includes surveillance for colon
cancer, endometrial and ovarian cancer, and less frequently associated
cancers, including gastric, small bowel, and urothelial cancers. Screen-
ing colonoscopy every one to two years starting at age 20-25 is recom-
mended because of the relatively rapid progression from polyp to can-
cer seen in Lynch syndrome (Lynch & Chapelle, 2003). Although no
active surveillance for endometrial or ovarian cancer is established in
this population, patient education regarding reportable signs and symp-
toms, such as dysfunctional uterine bleeding, is advised. Prophylactic
total abdominal hysterectomy with bilateral salpingo-oophorectomy is
an option in women who have completed childbearing (Schmeler et
al., 2006). Urinalysis is also recommended annually for screening of
urothelial cancers (Mork et al., 2015). In addition to screening of the
affected individual, screening of atrisk family members is indicated.
This includes first-degree relatives, as well as more distant family mem-
bers if first-degree relatives are unwilling or unable to be tested (NCCN,
2018c). Finally, chemoprevention with aspirin is associated with reduc-
tion in cancer incidence in carriers of Lynch hereditary colon cancer
genes (Burn et al., 2011).

Surveillance

After curative intent therapy is complete, consensus recommenda-
tions are for disease surveillance (Meyerhardt et al., 2013). The goals
of surveillance are to identify recurrences that may be amenable to
cure, identify new primary colorectal neoplasms before they become
invasive, and monitor for delayed complications of therapies received.
In all stages treated with curative intent, endoscopic surveillance one
year from resection is indicated, with subsequent endoscopy at three-
and five-year intervals afterward. When premalignant polyps are identi-
fied, annual endoscopic surveillance is recommended until the patient
is polyp free. Serial CEA monitoring is also recommended and has
been shown, when applying a threshold of 5 mcg/L, to provide sensitiv-
ity of 71% and specificity of 88% in identification of recurrent disease
(Nicholson et al., 2015). Although CEA testing is helpful, the sensitiv-
ity of CEA monitoring with the goal of early identification of potentially
curable recurrences is below the acceptable threshold to function as a
stand-alone approach to surveillance (Nicholson et al., 2015). Thus, in
patients with a history of stage II and III colorectal cancer, strategies
incorporating both CEA testing and advanced imaging of the chest,
abdomen, and pelvis with CT are recommended, in addition to history
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and physical examination, serum chemistries including liver function
panel, and complete blood count (NCCN, 2018b).

The approach of more intensive surveillance has been demonstrated
to identify a significant number of patients with potentially resectable
metastatic recurrences. When identified, these patients then receive
definitive therapy for the recurrences with the goal of achieving remis-
sion, with 30% of patients identified as having liver-only metastases
during surveillance imaging achieving remission at five-year follow-up
(Primrose et al., 2014).

The frequency of recommended monitoring is based on recurrence
patterns. In a pooled analysis of 20,898 survivors of stage II and III
colorectal cancer, 80% of recurrences were identified to have occurred
within three years of surgery, and 8% occurred between years 3 and 5
(Sargent etal., 2005). Thus, intensive surveillance with CEA monitoring
and CT imaging is advised every three to six months for two years, then
every 6—12 months for five years (NCCN, 2018b).

Surveillance after primary treatment of anal cancer with definitive
chemoradiation involves monitoring for local response or treatment fail-
ure and periodic monitoring for metastatic disease. Digital rectal exam-
ination and inguinal lymph node palpation should occur 8-12 weeks
after completion of chemoradiation to assess for response. If a com-
plete clinical response has occurred at 8—12 weeks, this examination is
repeated every 3—6 months for 5 years (NCCN, 2018a). If biopsy-proven
residual disease is present at the time of the first follow-up, the deter-
mination regarding salvage surgery with APR versus close observation
is based on whether evidence of progressive disease is present (NCCN,
2018a). This recommendation is based on findings that 72% of patients
who had residual disease on examination at 11 weeks after chemoradi-
ation went on to show a complete response by 26 months (James et al.,
2013). If persistent residual disease, progressive local disease, or local
recurrence is identified, surgical resection with APR is recommended,
which has resulted in a 50% five-year DFS (Czito et al., 2015). Additional
surveillance recommendations include anoscopy every 6—12 months for
five years, and chest, abdomen, and pelvis CT imaging with contrast
yearly for three years (NCCN, 2018a).

Survivorship

Upon completion of primary treatment of cancer, the focus of can-
cer care shifts to survivorship care. Colorectal cancer survivors are the
third largest survivorship population, representing 11% of the total sur-
vivorship population (Hewitt, Greenfield, & Stovall, 2006). Focused
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assessment for quality-of-life components is essential in providing qual-
ity survivorship care. Colorectal cancer survivors have been identified
as having a higher risk for developing depression, indicating a need for
distress screening and appropriate intervention (Ramsey, Berry, Moin-
pour, Giedzinska, & Andersen, 2002). Patients with colorectal cancer
may experience chronic bowel pattern changes. Patients may report
loose stools or an increase in stool frequency after colonic resection,
which tends to improve over time (Hewitt et al., 2006). Adhesions sec-
ondary to surgery or radiation therapy can lead to abdominal pain or
bowel obstruction. Education regarding measures to improve bowel pat-
tern, such as including fiber and the use of over-the-counter stool soft-
eners, is of benefit (Hewitt et al., 2006).

Rectal cancer survivors may experience sexual dysfunction second-
ary to injury to pelvic nerves and vasculature from cancer and cancer
therapy. Male patients can experience erectile dysfunction, which may
require medications or referral to urology. Female patients can experi-
ence painful coitus. Interventions include use of a vaginal dilator and
over-the-counter lubricants (Vogel, 2017). A significant percentage of
patients who received oxaliplatin also experience chronic peripheral
neuropathy (Hershman et al., 2014).

Survivorship care includes educating patients and promoting lifestyle
modifications known to improve colorectal cancer outcomes and overall
health. Lifestyle factors including smoking cessation, maintenance of a
healthy body mass index, and regular physical exercise have been iden-
tified as beneficial for improving colorectal cancer outcomes. Increased
physical activity has been shown to reduce mortality in colorectal can-
cer survivor populations (Campbell, Patel, Newton, Jacobs, & Gapstur,
2013). Increases in activity by any amount in colorectal cancer survivors
have been associated with decreased mortality, with greater improve-
ments shown in patients who engaged in moderate exercise for at least
150 minutes per week (Schmid & Leitzmann, 2014). A diet higher in
vegetables and fruit, whole grains, poultry, and fish and lower in refined
grains, red and processed meat, and refined sugars is associated with
lower recurrence and improved overall survival (Meyerhardt et al.,
2007).

Survivorship care in patients treated for anal cancers involves mon-
itoring for late toxicities of pelvic radiation. Anal cancer survivors
commonly report global reduction in quality of life, fatigue, dyspnea,
insomnia, diarrhea, fecal incontinence, increased stool frequency, but-
tock pain, flatulence, erectile dysfunction (males), dyspareunia, and
reduced sexual interest following therapy with combined chemother-
apy and pelvic radiation (Bentzen et al., 2013). Unique screening and
prevention elements of survivorship care planning in anal cancer sur-
vivors includes considering screening for HIV status. Additionally, cer-
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vical screening for female patients is also recommended because of the
shared etiology between anal and cervical cancers.

Goals of survivorship care include prevention of new and recurrent
cancers, prevention of late effects of cancer and cancer therapy, inter-
vention for consequences of cancer and cancer therapy, and coordina-
tion of care between the oncology team and primary care provider to
ensure that all healthcare needs are comprehensively met (Hewitt et
al., 2006). The Health and Medicine Division of the National Acade-
mies of Sciences, Engineering, and Medicine (formerly the Institute
of Medicine) and other bodies have promoted written survivorship
care plans as a standard of care for facilitating improved outcomes in
cancer survivors. The survivorship care plan provides a written sum-
mary of the treatment received, possible late side effects of cancer and
cancer therapy, information on reportable signs of recurrence, rec-
ommendations for follow-up, lifestyle recommendations, and defined
roles between the oncology and primary care provider. The plan
should be given to the patient and primary care provider (Hewitt et
al., 2006).

Survivorship care also includes disease prevention, such as immuni-
zations, screening for second cancers, and routine health care, in collab-
oration with the primary care team.

Summary

Collectively, cancers of the colon, rectum, and anus represent a sig-
nificant health burden. Although colon and rectal cancer rates have
declined overall, they remain the third most common form of cancer, as
well as the third leading cause of cancer death in men and women (Sie-
gel et al., 2018). Additionally, colon and rectal cancer rates are increas-
ing rapidly in people younger than age 50 (Siegel et al., 2017). Despite
being a relatively uncommon malignancy, anal cancer rates have more
than doubled in recent decades (Nelson et al., 2013).

Evidence-based interprofessional care is needed for the promotion
of improved outcomes for patients affected by cancers of the colon, rec-
tum, and anus. Oncology nurses can promote prevention of these can-
cers by encouraging screening colonoscopy in asymptomatic patients.
Nurses may also educate patients on high-risk familial syndromes and
provide referral to genetic counseling as indicated. Furthermore, nurses
have a role in educating patients regarding the signs and symptoms that
indicate evaluation.

Nurses are better suited to provide appropriate patient care and edu-
cation in the context of understanding disease biology, therapeutic
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options, and goals of therapy. Nurses can both educate and advocate
for patients in the setting of the overall clinical picture. By remaining
apprised of the most current therapies, nurses have the opportunity to
promote best practice.

Patients with cancers of the colon, rectum, and anus commonly expe-
rience significant disease-related symptoms, including pain, fatigue,
anorexia, nausea, vomiting, diarrhea, obstruction, and depression. In
addition, patients also may experience significant toxicities related to
radiation, chemotherapy, and surgery. Oncology nurses have a vital role
in assessment for these related symptoms. When symptoms are identi-
fied, nurses collaborate with the patient, family, and medical team to
develop a plan that includes nursing interventions to address these tox-
icities. In doing so, nurses have the opportunity to promote improved
quality of life and, potentially, disease outcomes.
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