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Paguette, M.D., Daniel L. Feingold, M.D., and Scott R. Steele, M.D. For the Clinical Practice
Guidelines Committee of the American Society of Colon and Rectal Surgeons

The American Society of Colon and Rectal Surgeons (ASCRS)is dedicated to ensuring high-
quality patient care by advancing the science, prevention, and management of disorders and
diseases of the colon, rectum, and anus. The Clinical Practice Guidelines Committee is
composed of society members who are chosen because they have demonstrated expertise in
the specialty of colon and rectal surgery. This committee was created to lead international
efforts in defining quality care for conditions related to the colon, rectum, and anus, in
addition to the development of Clinical Practice Guidelines based on the best available
evidence. These guidelines are inclusive and not prescriptive. Their purpose is to provide
information on which decisions can be made, rather than to dictate a specific form of
treatment. These guidelines are intended for the use of all practitioners, health care workers,
and patients who desire information about the management of the conditions addressed by
the topics covered in these guidelines.

It should be recognized that these guidelines should not be deemed inclusive of all proper
methods of care or exclusive of methods of care reasonably directed to obtaining the same
results. The ultimate judgment regarding the propriety of any specific procedure must be

made by the physician in light of all the circumstances presented by the individual patient.

METHODOLOGY

These guidelines are built on the last set of the ASCRS Practice Parameters for the
Identification and Testing of Patients at Risk for Dominantly Inherited Colorectal Cancer
published in 2003.1 An organized search of MEDLINE (1946 to December Week 1 2016)
was performed from 1946 through week 4 of September 2016 (Figure 1). Subject headings
for “adenomatous polyposis coli” (4203 results) and “intestinal polyposis” (445 results)
were included, using focused search. The results were combined (4629 results) and limited
to English language (3981 results), then further limited by study type for potential inclusion
in the evidence-based review, using the publication type limits of case reports, clinical trial,
comparative study, controlled clinical trial, guideline, meta-analysis, multicenter study,
observational study, practice guideline, randomized controlled trial, or systematic reviews
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(1311 results). A second keyword search was done (not mapped to subject heading) for
“familial polyposis” (1143 results), “MYH or MUTYH'" (408 results), and “desmoid” (2303
results).These were limited in the same manner as the subject heading search, leaving 1249
results. They were merged with the 1311 prior results, leaving a total of 2343 titles for
review. After title review, 361 abstracts were reviewed and selections made for full-text
review, with directed search of imbedded references and article citation as needed. A total of
121 full text articles were reviewed. Existing guidelines on this topic, their associated
references and cited articles were reviewed for any additional studies that may not have been
included.1> The final source material used was evaluated for the methodological quality, the
evidence base was examined, and a treatment guideline was formulated by the subcommittee
for this guideline. A final grade of recommendation was assigned using the Grades of
Recommendation, Assessment, Development, and Evaluation (GRADE) system (Table 1).6
When agreement was incomplete regarding the evidence base or treatment guideline,
consensus from the committee chair, vice chair, and two assigned reviewers determined the
outcome. Members of the ASCRS practice guidelines committee worked in joint production
of these guidelines from inception to final publication. Recommendations formulated by the
subcommittee were reviewed by the entire Clinical Practice Guidelines Committee. Final
recommendations were approved by the ASCRS Clinical Guidelines Committee and ASCRS
Executive Committee.

STATEMENT OF THE PROBLEM

Colorectal cancer (CRC) is the third most common cancer in men and women in the United
States, and the second leading cause of cancer deaths. Approximately 20-30% of colorectal
cancer cases are associated with a family history of colorectal polyps or cancer, and
approximately 3-5% % of cases are associated with an identifiable inherited colorectal
cancer syndrome. Of these inherited syndromes, polyposis syndromes and Lynch Syndrome
are the most common. Polyposis syndromes have been recognized for many years, due to a
strong phenotype that includes the presence of multiple, even thousands, of polyps of
different histologic types.’

Familial adenomatosis polyposis (FAP) is an autosomal dominant syndrome characterized
by tens to thousands of colonic adenomas, one or more of which will progress to cancer
unless they are diagnosed or treated. There are also higher lifetime risks of several other
malignancies (e.g., duodenum, pancreas, thyroid, brain). A germline mutation of the
adenomatous polyposis coli (APC) tumor suppressor gene, located on chromosome 5q21, is
found in most patients with classical adenomatous polyposis (>100 synchronous
adenomas).® 9 Affected individuals can have a range of disease severity, sometimes
predicted by the location of the APC mutation, leading to the designation of “attenuated
FAP” (AFAP) in more mildly affected individuals (<100 synchronous adenomas).19: 11 A
distinct subset of patients with AFAP have now been recognized to arise from biallelic
germline mutations of the base excision repair gene MutY homologue (MYH), in a
autosomal recessive syndrome termed M YH-associated polyposis, or MAP.12: 13 Despite
recent advances, there are also individuals with clinically evident polyposis, either
attenuated adenomatous polyposis or serrated polyposis, in whom a mutation is not found.
This clinical practice guideline will cover the identification and management of FAP, AFAP,
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MAP and polyposis without an identified genotype, and the extraintestinal manifestations
included in the adenomatous polyposis syndromes. Hamartomatous polyposis syndromes,
such as Peutz-Jeghers Syndrome, Juvenile Polyposis Syndrome, and PTEN Hamartoma
Tumor Syndrome have little high-grade evidence to guide treatment and are not reviewed
here.

Screening and Genetic Testing for Adenomatous Polyposis Syndromes

1. Polyposis syndromes should typically be considered in patients with greater than
20 lifetime adenomas, patients with a personal history of desmoid tumor or other
extracolonic manifestations of FAP, or family members of individuals with known
FAP, AFAP, or MAP. Grade of Recommendation: Strong recommendation based on
low quality evidence, 1C.

A clinical diagnosis of FAP is generally agreed upon when >100 adenomas are found, and
germline testing of the APC gene is recommended for these individuals, as this facilitates
screening for the mutation in family members, and may have predictive value for
extracolonic manifestations. While most probands with >100 adenomas will have a
detectable mutation or deletion in APC, there is a small proportion of cases where no
mutation can be found. Recently deletions in APC promoter 1B have been found in such
families, and this needs to be requested specifically. In a family with classical FAP but no
identifiable mutation in APC, screening and treatment should follow the same principles as
those with proven mutations.

For patients with fewer than 100 adenomas, clarifying the diagnosis can be difficult. The
recent development of next generation DNA sequencing and multigene panel testing allows
these patients to be tested for all the known colorectal cancer genes with a single blood test.
This is helpful since many syndromes have been associated with attenuated adenomatous
polyposis (AFAP, MAP, Polymerase Proofreading Associated Polyposis, Lynch Syndrome).
The clinical question to answer is the threshold of cumulative adenoma numbers at which
genetic testing should be sought. While multiple criteria have been proposed, there is no
consensus for the diagnosis of AFAP.14-16 The diagnosis of AFAP often requires combining
clinical findings, adenoma number (more than 10 or 20 but less than 100), family history,
and genetic testing to distinguish the syndrome from MAP, polyposis of unknown etiology,
or simply multiple sporadic adenomas.

There are little data to define the cumulative number of polyps that should prompt testing. A
cross-sectional study of 8903 individuals who had samples submitted for APCand MYH
mutations to Myriad Genetics Laboratories was published in 2012.13 Mutations were found
in 82% of individuals with >1000 polyps, 63% of individuals with 100-999 polyps, 17% of
individuals with 20-99 polyps, and 9% of individuals with 10-19 polyps. These data show
that reliance on genetic testing alone to define these syndromes is not adequate; clinical
criteria for the diagnosis of polyposis are required for those in whom no known mutation is
detected. Since the risk of finding a genetic abnormality does not rise above 10% until 20 or
more adenomas are found, it is reasonable to use a cutoff of 20 cumulative adenomas to
prompt genetic counseling and testing. We agree with multiple other existing guidelines that
genetic testing should be preceded by genetic counseling, ideally by a certified genetic
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counselor when available.17-19 Patients in whom no known mutation is found should be
treated as having classic or attenuated polyposis, based upon their observed phenotype.

A family history of polyposis is helpful, but not required for making decisions regarding

genetic testing. A systematic evidence-based review of the accuracy of a family cancer
history was reported by Murff, et al., and established that patient-reported history is accurate
and valuable in the evaluation of colon cancer and breast cancer patients.2% The absence of a
family history of polyposis or colorectal cancer does not exclude the diagnosis of a
polyposis syndrome, as de novo mutations in the APC gene may occur in up to 15% of FAP
patients and MAP is recessively inherited.?!

Treatment for FAP

1. Treatment should include thorough counseling about the nature of the syndrome,
its natural history, its extracolonic manifestations, and the need for compliance with
recommendations for management and surveillance. Grade of Recommendation:
Strong recommendation based on low quality evidence, 1C.

In untreated patients with classic FAP, colorectal cancer is nearly universal by age 40. There
are no randomized or prospective trials of different surveillance strategies. Multiple single-
center observational studies and a single systematic review have demonstrated a reduction in
CRC incidence and mortality for patients within registry screening programs.22 Affected
individuals have a risk of extracolonic manifestations, including gastric, duodenal and small
bowel polyps and cancer, adrenal adenomas, thyroid cancer, desmoid tumors,
hepatoblastoma and congenital hypertrophy of the retinal pigment epithelium (CHRPE). A
recent review of an institutional registry reported a sharp increase in gastric cancer in long
term follow up of patients with FAP. Additional research in this area may influence future
screening recommendations for gastric cancer.23 Duodenal cancer and desmoid tumors are
the most common causes of death in patients with FAP after colorectal cancer, and recent
data suggests that gastric cancer incidence is increasing. Surveillance of these organs and
management of the post-surgical lower gastrointestinal tract is important. The risk of some
of these can be estimated by the position of the codon mutation along the APC gene.2*
Based on low-quality evidence, we recommend clinicians caring for polyposis patients
should have specialized expertise in the field and, ideally, work within a multidisciplinary
team. A recent survey of the membership of the Association of Coloproctology of Great
Britain and Ireland showed that even among specialist surgeons, awareness of the nature of
polyposis syndromes is low.23 Evidence supporting appropriate diagnosis and treatment,
especially for AFAP and MAP, is evolving, and new findings may alter treatment
recommendations.

Familial Screening for At-Risk Members

1. At-risk family members of a patient with an identified mutation are screened for
the mutation. For children and those who decline genetic testing, endoscopic
surveillance is recommended until either genetic testing is performed or a diagnosis
is clear based on phenotype. At-risk family members who do not carry the mutation
should have the same screening as the average risk population. Grade of
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Recommendation: Strong recommendation based on moderate quality evidence,
1B.

When a patient is the first in a family to be diagnosed with FAP (proband), genetic testing is
indicated. If a mutation is found, then all the at-risk relatives of the proband can be screened
for this mutation. This process is much cheaper and quicker than multigene panel
sequencing. Most authorities recommend testing children at puberty because cancer is rare
before that age. Observational data supports the finding that colorectal cancer has not been
reported before age 9 in individuals with FAP. Combining data from five European registries
of patients with polyposis, 0.2% developed cancer before age 15 and 1.3% before age 20.6 A
survey of 26 registries found only one case of invasive cancer reported before age 17.25 Two
features of FAP help to develop rational screening strategies: (1) the rectum is almost always
affected in classic FAP; and (2)while polyps form at a much younger age than the general
population, there is no clear evidence that progression from polyp to invasive cancer is
accelerated.26 Screening for polyps in children of patients with classic FAP can, therefore,
begin at age 10 and can be accomplished with flexible sigmoidoscopy. Polyps should be
sampled as lymphoid follicles are particularly prominent in children and can be mistaken
endoscopically for adenomas. Those without evidence of polyposis should have the exam
every two years. There are little data to guide decision-making for children of affected
individuals who reach adulthood without a phenotype of polyposis and without a positive
genetic diagnosis. It is, however, reasonable for colonoscopy to replace flexible
sigmoidoscopy in the later teenage years, (16) and to be done every two years until age 20. If
there are still no adenomas, surveillance intervals can be gradually extended. Children who
are found to have adenomas on flexible sigmoidoscopy should have a colonoscopy to
document the severity of the polyposis. They can generally defer surgical management until
they have reached adulthood, based on moderate quality evidence as noted above.
Postoperative screening should follow guidance outlined later in this report.

There are incomplete data to strongly support a screening strategy for attenuated FAP.
Colorectal cancers occur significantly later with these mutations, and the rectum may be
spared. A strategy that focuses on frequent flexible sigmoidoscopy in younger individuals
may therefore be inadequate. Two observational studies in AFAP have shown no cancer
before the age of 20, and the youngest reported has been at age 24. 15 27 Observational data
and expert opinion support colonoscopy every two years, starting at age 20 until (1)
preventive surgery is performed, or (2) genetic testing proves the absence of a known
familial mutation. Since screening begins at an older age than with classic FAP, and since
rectal sparing is seen with AFAP, colonoscopy instead of flexible sigmoidoscopy is
recommended to properly identify affected individuals. Furthermore, besides establishing
the clinical diagnosis of polyposis in AFAP, endoscopic clearance of polyps may delay or
eliminate the need for preventative surgery. The interval between exams has not been clearly
established by available evidence. Existing general post-polypectomy surveillance
guidelines may be modified to more frequent exams if endoscopic clearance is the treatment
plan, since polyp numbers may increase quickly, and subtle adenomas may be missed.28
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Surgical Treatment of FAP and AFAP

1. Proctocolectomy with ileostomy or ileal pouch-anal anastomosis is the treatment
of choice for patients with a large number of rectal adenomas, but the optimal
timing should be individualized. Grade of Recommendation: Strong
recommendation based on moderate quality evidence, 1B.

The aims of treatment of the lower gastrointestinal tract in patients with FAP are to prevent
death from cancer and to maximize quality of life. In general, colonoscopic clearance of
adenomas in patients with classical FAP cannot guarantee that cancer will be prevented, so
removal of the at-risk epithelium is required. The two decisions that need to be made in
affected patients to fulfill those aims center around the timing of surgery and the type of
operation to be performed.

Multiple factors need to be considered when determining the proper operation and timing of
surgery. In addition to more traditional metrics such as medical co-morbidities and
nutritional status, the timing and choice of surgical procedure must also take into account the
educational, intellectual, and emotional development of the patient and their reliability for
follow-up evaluations. The four surgical options are: total colectomy with ileorectal
anastomosis (IRA); proctocolectomy with stapled ileal pouch-anal anastomosis (IPAA);
proctocolectomy with mucosectomy and hand sewn IPAA,; and total proctocolectomy with
end ileostomy. There is no randomized trial comparing IRA to proctocolectomy with IPAA.
A meta-analysis of twelve nonrandomized studies demonstrated individual merits of each
approach.?9 Factors that favor total abdominal colectomy and leaving the rectum in place
include relative rectal sparing, and the desire to avoid pelvic dissection and possible
infertility or sexual dysfunction. Factors that support a proctocolectomy with IPAA include
the presence of rectal cancer, large rectal polyp burden (>20 synchronous adenomas,
adenoma with high grade dysplasia, large (>30mm) adenomas), or a severe familial
phenotype (>1000 synchronous adenomas).

There is a very small risk of adenocarcinoma after an IPAA, with only about two dozen
reported cases in the literature to date.30-32 Most of these cases are cancer in the residual
rectal or anal transitional zone (ATZ) mucosa. Whether IPAA should be performed with
removal of the ATZ by mucosectomy and hand-sewn anastomosis or retaining some ATZ
with a stapled anastomosis has been debated. The benefits of a stapled anastomosis include
better function and fewer operative complications. The stapled IPAA is also easier to survey,
and ATZ adenomas may possibly be treated endoscopically or transanally. The benefit of a
handsewn IPAA is a reduced incidence of postoperative ATZ adenomas, but this is achieved
at the potential cost of worse function and more complications.33 The largest series
analyzing ATZ neoplasia includes 206 patients, with a median follow-up of 10.3 years. The
risk of adenoma at the IPAA at ten years was 22% in the mucosectomy group and 51% after
stapled IPAA. One patient developed cancer after mucosectomy, and no patient developed
cancer after stapled IPAA.34 Pooled data from five registries of 97 patients with at least one
year of endoscopic follow-up compared 35 patients with stapled IPAA to 62 patients with
mucosectomy.3® The risk of developing a polyp at the IPAA after seven years was 31% after
stapled IPAA vs. 10% after mucosectomy. No patient developed an ATZ cancer. A protocol
for a Cochrane review on this topic was published in 2014, but the analysis has not been
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published to date.38 Additional low-quality evidence from multiple studies provides
conflicting conclusions about the role of mucosectomy in cancer prevention and functional
implications. The evidence available, however, does not support routine mucosectomy if the
residual rectal cuff is free of polyps and can be surveyed. Annual endoscopic surveillance of
the remaining rectal and ATZ mucosa and ileal pouch must be performed. Total
proctocolectomy with end ileostomy can be considered for patients with poor sphincter
function, incontinence, distal rectal cancer, cancers requiring radiation, or the desire to avoid
the functional limitations of an ilecanal pouch.

While laparoscopic proctocolectomy has some potential advantages over conventional open
technique, only one randomized trial has been reported (comparing hand-assisted to open,
and including patients with ulcerative colitis and FAP),which showed comparable
outcomes.3” Multiple non-randomized studies demonstrating the safety and feasibility of the
laparoscopic approach suffer from selection bias and are not adequate to conclude that one
technique is superior. A Cochrane review on this topic demonstrated no significant
differences in morbidity, recovery, or complications, but reported that cosmesis was better
with the laparoscopic approach.38

Total Colectomy with lleorectal Anastomosis (TAC-IRA)

2. Total colectomy with ileorectal anastomosis (TAC-IRA) can be offered to
patients with relative rectal sparing if all rectal adenomas >5mm can be
endoscopically removed. Grade of Recommendation: Strong recommendation
based on low quality evidence, 1C.

Before restorative proctocolectomy was available, patients typically underwent total
colectomy with ileorectal anastomosis and accepted a risk of rectal cancer in order to avoid
an ileostomy. Since restorative proctocolectomy has become widely available, the decision
whether or not to retain the rectum is made based on functional considerations and on
polyposis phenotype that includes rectal sparing.l: 39 40 Studies of rectal cancer risk in FAP
after TAC-IRA should be viewed with caution if they include patients who had their
operation before the availability of restorative proctocolectomy. Population-based data from
four European centers evaluated 776 patients who had IRA, including 576 prior to the
ileoanal pouch era, and 200 after ileoanal pouch became available in these centers.*! The
cumulative risk of rectal cancer by Kaplan-Meier analysis was 10% in the pre-pouch era vs.
2% in the pouch era. The most frequently used criteria to offer an ileorectal anastomosis is
rectal polyp burden. A cohort study from Church, ef a/. of 213 FAP patients included 165
patients who had rectal sparing surgery, with 128 of these having fewer than 20 polyps and
37 having greater than 20 polyps. The rectal cancer incidence was 1.6% in the patients with
<20 polyps, compared with 10.8% in the patients with >20 polyps.#2 A cohort study from
the Singapore Polyposis Registry reported that recurrence- and disease-free survival was not
different with selective use of ileorectal anastomosis after 98 months of follow-up. It is
unlikely that a study will be done comparing functional and oncologic outcomes of IRA vs.
IPAA, since most individuals who are eligible for IRA would prefer a rectal sparing
procedure. Nevertheless, observational data support clear potential functional benefits of
sparing the rectum, including decreased bowel frequency, decreased incontinence, decreased
risk of urinary and sexual dysfunction, and the high chance of a single stage operation and
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avoidance of an ileostomy. Using the current clinical criteria of rectal sparing, most
frequently defined as fewer than 20 adenomas, ileorectal anastomosis has support from
observational data. Annual surveillance of the rectum is required. Chemoprevention using
celecoxib or sulindac can be considered, based on studies showing benefit in management of
duodenal adenomas in this population (see below).

MYH-associated Polyposis (MAP)

1. The diagnosis of MAP should be considered in patients presenting with
colorectal polyposis (>20 lifetime adenomas). Grade of Recommendation: Strong
recommendation based on low quality evidence, 1C.

MAP is an autosomal recessively inherited colorectal polyposis syndrome caused by
biallelic germline mutations in the base-excision repair gene MYH, located on chromosome
1.13 As the autosomal recessive inheritance pattern requires that affected individuals have a
biallelic mutations, both parents of affected individuals must be at least monoallelic carriers.
If so, siblings of affected individuals have a 25% chance of biallelic mutations, and children
of affected individuals will be at least heterozygous carriers. It is not clear whether
individuals with monoallelic mutations have a higher risk of colorectal neoplasia.*3 44 A
multicenter European case-control study of cases matched with population controls
identified a standardized incidence rate of colorectal cancer at 2.12.4° Since the reported
increases are around the same or lower than the increased risk reported for first-degree
relatives of sporadic colorectal cancer, these individuals should be screened in the same way
as people with one affected first degree relative.

Population-based cohort studies provide the best estimate for the prevalence of monoallelic
MYH mutations, thought to occur in 0.7-1% of the population.#4 46-49 The number of
polyps may not correlate with the prevalence of biallelic A/YH mutations as well as it does
with APC mutations, making it difficult to recommend screening for MAP based on a
specific number of polyps. While many reports cite a threshold of 10 polyps as an indication
for genetic testing, the National Comprehensive Cancer Network (NCCN) guidelines have
moved to a threshold of 20 polyps.2-6: 13. 47. 50 While acknowledging the limited evidence
supporting a specific polyp number cut-off, consideration for genetic testing for MAP should
be given in most patients with >20 lifetime adenomas. Since most genetic testing today is
done with multigene panels, patients who are screened for genetic causes of colonic
polyposis syndromes will likely have APC and MYH evaluated at the initial genetic
evaluation.

2. Patients with biallelic MYH mutations need yearly colonoscopy and
polypectomy, as long as the adenomas can be controlled endoscopically. Siblings or
children of an affected individual need to be screened for the family mutations in
MYH. Those who have not been tested should undergo colonoscopy every two
years, starting at age 20. Grade of Recommendation: Weak recommendation based
on moderate quality evidence, 2B.

In general, the colorectal MAP phenotype resembles that of attenuated FAP, but individuals
with biallelic mutations may present with an apparently sporadic cancer, as a cancer at a
young age, or even mimicking Lynch Syndrome. The average age of colorectal cancer in
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patients with MAP is 47 years (age range 29-72 years).>1-55 Colorectal cancer due to
biallelic MYH mutations before the age of 30 is rare, and due to lower polyp numbers,
maintaining endoscopic clearance of polyps is possible in some patients. Rectal cancer is
uncommon in MAP; a population-based study of 9,268 colorectal cancer patients identified
27 patients with biallelic MYH mutations who had a lower than expected rate of rectal
cancer when compared to sporadic cases.?® A registry-based cohort study from the
Netherlands demonstrated that 62% of MAP-associated cancers occurred proximal to the
splenic flexure.52 Due to an accelerated adenoma-to-carcinoma progression in MAP
patients, patients with proven biallelic MYH mutations and siblings who have not been
tested should have colonoscopy every year starting at age 20.52 Flexible sigmoidoscopy is
not acceptable for screening due to the frequency of proximal colon cancer.

3. Timing and type of surgery in patients with a biallelic A YH mutation depend on
the ability to maintain clearance of polyps, the rectal polyp count, and the presence
of malignancy. Grade of Recommendation: Weak recommendation based on low
quality evidence, 2C.

The lifetime risk of developing colorectal cancer in the setting of biallelic MYH mutation is
poorly defined, but a population-based study estimated a 28-fold increased risk of colorectal
cancer over the general population with an estimated penetrance (occurrence of colorectal
cancer) of 19% by age 50, 43% by age 60, and 80% by age 80.%6 There are inadequate data
to recommend a specific operation for all patients, and the MAP phenotype varies so much
that defining a standard operation is inappropriate. A retrospective review combining two
familial cancer registries identified 14 patients. One had a proctocolectomy for severe
polyposis, two had proctocolectomies for rectal cancer and polyposis, and 11 had a total
colectomy with ileorectal anastomosis. All patients were followed with annual proctoscopy
with no loss to follow-up over a median surveillance of 5 years (range 2-23 years), and no
patient developed rectal cancer. While polyps were frequently found, with an average of 1.52
adenomas per year per patient, they were all successfully managed with endoscopic
resection. Colorectal cancer should be treated in accordance with oncologic principles, with
more extensive resections for the purpose of prophylaxis made on a case-by-case basis.
Patients with MAP and rectal sparing can be offered colectomy with ileorectal
anastomosis.®”: %8 Given the typically high polyp burden, long-term endoscopic management
of the whole colon is generally not successful, but may be considered in selected cases with
a low polyp burden.5?

Extraintestinal Manifestations

Screening for Duodenal Neoplasia

1. Screening for duodenal adenomas in individuals with FAP and AFAP should
begin with a baseline esophagogastroduodenoscopy beginning at age 20-25, with
subsequent exams at intervals based on the endoscopic findings. Grade of
Recommendation: Strong recommendation based on moderate quality evidence,
1B.

Three prospective and multiple retrospective studies support screening of the duodenum to
detect duodenal polyposis.89-62 A prospective multinational European study of 368 patients
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with FAP screened with biannual upper endoscopy showed that the cumulative incidence of
duodenal adenoma by age 70 was 90%, and the cumulative incidence of duodenal cancer
was 4.5%.80 While this is 100-300 times higher than the general population, the low
absolute incidence and the prolonged time from adenoma to carcinoma make it hard to
design a study that would show a reduction in cancer incidence based on endoscopic
screening. Duodenal cancer is rare before the age of 30 and, in the absence of symptoms,
screening can begin at age 20-25. The Spigelman classification stratifies the risk of
developing cancer based on the polyp number, polyp size, histology, and degree of dysplasia
(Table 2).53 While surveillance with selective polypectomy/ampullectomy has been shown
to decrease the Spigelman score, the ability of endoscopic polypectomy to prevent cancer
has been questioned. A cohort of 114 patients who were prospectively managed and
followed for ten years demonstrated that 6/114 (5.2%) developed cancer, but in patients with
the most advanced polyps (Spigelman 1V), 4/11 (38%) of patients developed cancer This
suggests that endoscopic management may only be appropriate for Spigelman I-111 disease,
and that duodenectomy should be considered for patients with Spigelman IV disease.54 A
cohort of FAP patients in an endoscopic surveillance program in Toronto showed that with a
prospectively defined endoscopic management strategy, progression to cancer was slow,
averaging 15 years after the initial endoscopy, and only occurred in 5/167 (3%) of patients.5°
While screening is therefore appropriate for early diagnosis and to slow progression of
disease, it remains unclear if endoscopic prevention of all duodenal cancers is possible. The
optimal age to start screening is based on consensus opinion, and the appropriate interval for
endoscopy should be based on findings at the initial EGD. The strategy reported by Soravia
et al. does not use the Spigelman classification but has been evaluated with subsequent
reported follow-up.8°: 66 Available evidence supports EGD every 5 years after a normal
exam, every 2-3 years for Spigelman |, every 1-2 years for Spigelman stage 1, and every
6-12 months for Spigelman stage I11. Spigelman stage 1V patients should be managed by a
multidisciplinary team with individualized decision-making regarding ongoing endoscopic
surveillance or surgical resection.

Screening for Thyroid Disease

1. Screening for thyroid disease should be considered in patients with FAP with an
annual ultrasound preferred over physical exam alone, especially for women. Grade
of Recommendation: Weak recommendation based on low quality evidence, 2C.

Thyroid cancer occurs in 1-2% of the FAP population, compared to 0.2% in the general
population, with the majority of cases occurring in women.57-73 There are no prospective
studies comparing screening strategies of physical exam or ultrasound. Results of universal
screening of 192 FAP patients included in a registry showed 72 (38%) had a thyroid nodule
and 5 (2.6%) had thyroid cancer.”* A subsequent study comparing patients with screen-
detected cancers to those with incident cancers showed that screening led to detection of
smaller tumors with fewer positive lymph nodes.”® In another report, universal screening of
50 patients who underwent ultrasound led to 7 (14%) patients having an FNA and 2 (4%)
being diagnosed with papillary thyroid cancer.”8 Based on the increased risk of thyroid
cancer, screening should be considered and discussed with patients, especially women.
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Additional data are needed to define the age screening should start and the optimal interval
for screening.

Extracolonic Manifestations of MAP

1. Upper gastrointestinal endoscopy is recommended for patients beginning at age
30, with subsequent exams at intervals based on the endoscopic findings. Grade of
Recommendation: Weak recommendation based on low quality evidence, 2C.

Extracolonic manifestations of MAP include the risk of duodenal and other intestinal
cancers as well as extraintestinal neoplasia. A multicenter registry-based cohort of European
centers, including 276 patients from 181 families, identified the prevalence of duodenal
polyps at 17% and a lifetime risk of duodenal cancer of 4%. The observed frequency of
duodenal adenomas is much lower than that observed in FAP, but greater than the general
population. Upper gastrointestinal endoscopy including visualization of the duodenum and
ampulla (with visualization improved by using a side-viewing endoscope) is recommended
starting at age 30.2 3 The interval between surveillance exams depends on the number of
duodenal adenomas as well as adenoma characteristics including size, histology, and the
degree of dysplasia (Spigelman classification) (Table 2).53 The use of the Spigelman criteria
is extrapolated from FAP; it was not developed from MAP patients. While there may be an
increased incidence of ovarian, bladder, and skin cancer, insufficient data are available to
support specific screening for these malignancies.

Surgery for Intra-Abdominal Desmoid Tumors

1. Surgery for intra-abdominal desmoid tumors is generally not recommended and
should typically be reserved for small, well-defined tumors when a clear margin
can be obtained. Grade of Recommendation: Weak recommendation based on
moderate quality evidence, 2B.

Desmoids tumors are histologically benign but potentially locally aggressive growths that
affect about 15% of patients with FAP. Abdominal wall desmoids need to be considered
separately from mesenteric and intra-abdominal desmoids. In contrast to desmoids found in
other populations, FAP-associated desmoids tend to be intra-abdominal, involve the small
bowel mesentery, and occur after surgery. The relationship of colectomy and desmoids is a
key part of the decision regarding the timing and type of colonic operation to be done.

Church, et al. proposed a desmoid staging system based on symptoms with a subsequent
report noting that the staging was predictive of need for treatment and mortality (Table
3).77. 78 Multiple single-center retrospective reports have attempted to define the role of
surgery, but the lack of standardization and treatment bias limit the generalizability of the
results. Even in selected patients, however, recurrence rates are high, and the overall benefit
of resection is not clear.”® Nearly all studies are retrospective and many include both FAP-
related desmoid disease and non-FAP related desmoids. A prospective cohort study of 64
FAP patients with intra-abdominal desmoids treated with high-dose selective estrogen
receptor modulators (SERMSs) and sulindac demonstrated regression in 85% of patients with
no progression or treatment failures requiring surgery.80 At this time, insufficient data exist
to recommend a specific treatment modality for desmoids, but surgical therapy has a very
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limited role that should typically be confined to small, well-defined tumors where a clear
margin can be obtained.

Chemoprevention of adenomas

1. Individuals with FAP, AFAP, or MAP with any retained rectum or established
duodenal adenomas should be considered for chemoprevention with either sulindac
or celecoxib after an individualized risk/benefit assessment. Grade of
Recommendation: Weak recommendation based on high- quality evidence, 2A.

Most patients are eligible for chemoprevention because proctocolectomy with IPAA or a
colectomy with ileorectal anastomosis can retain at-risk rectal mucosa, and the duodenal
mucosa remains at risk in all of these patients. It should be noted that although no drug,
including those described here, is FDA-approved for the indication of chemoprevention,
several drugs have been studied in over a dozen randomized controlled trials and in many
observational studies (Table 4).81-% Of four trials examining the use of sulindac, three
reported positive findings.81-84 The negative trial was a primary prevention trial in patients
who were phenotypically unaffected but had APC mutations. These findings may not be
applicable to the postoperative population of patients with a highly penetrant polyposis
phenotype.84 One trial evaluating dual treatment with sulindac and erlotinib for duodenal
polyp suppression was stopped early due to superiority of the chemoprevention over
placebo, although there was a high rate of grade 1 and 2 adverse events, including an acne-
like rash in 87% of treated patients.8> Of seven trials examining the role of selective COX-2
inhibition, six reported positive results.86-92 An international RCT of celecoxib and
diflouromethylornithine (DFMO) showed that the addition of DFMO was required to
achieve a benefit in reduction of adenoma count when compared to placebo.! Another trial
examined eicosapentaenoic acid with positive results.93 Three studies have examined
vitamin C, vitamin E, calcium, or a combination, with mixed but overall negative
results.4-%6

Substantial evidence supports the use of chemoprevention in polyposis patients with
duodenal adenomas or at-risk rectal mucosa. Sulindac has a higher rate of gastritis than
celecoxib; in patients over age 65, or who have a history of a peptic ulcer, or who require
concurrent use of aspirin, corticosteroids or anticoagulants for other medical problems
should usually be given with a proton-pump-inhibitor.97: 98 The risk of adverse events or
gastrointestinal bleeding, as well as issues with compliance, cost, or patient preference,
however, may preclude the use of chemoprevention in all or even many cases. It is important
to note that chemoprevention should not replace routine endoscopic surveillance, that the
role of chemoprevention for suppression of polyps in the retained rectum is extrapolated
from the duodenal adenoma studies, and that compliance with long-term treatment has not
been well-studied.

Surveillance and Treatment of Polyposis Without an Identified Gene Mutation

1. Patients with clinical polyposis, but without an identified mutation, should be
should be treated and followed based on their phenotype. Grade of
Recommendation: Weak recommendation based on low quality evidence, 2C.
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Between 20 and 50 percent of patients with oligopolyposis will not have a mutation found in
the APC or MYH genes.13: 99-101 Muyltiple case series have identified alterations that are not
included in existing commercial testing that may play a role in polyposis, such as genomic
rearrangements involving APC, APC mosaicism, and mutations in the APC promoter,102-104
Other patients may harbor rare or as yet unknown causes of polyposis, such as the recently
described polymerase proofreading-associated polyposis.10°

Management of mutation-negative polyposis patients has been described in observational
studies. Tieu et al. described 27 patients with multiple colorectal adenomas with a phenotype
similar to attenuated polyposis with an average of 51 polyps.190 Eighteen patients (67%)
underwent colectomy after a mean of 3.1 years after diagnosis due to the concern for cancer
or for inability to provide endoscopic clearance. Extracolonic findings in these patients may
mirror attenuated polyposis syndromes as EGD identified polyps in 47% of patients. A
second observational study of APC-mutation negative polyposis patients, however, showed
they were less likely to display extra-colonic manifestations.1% In the absence of a genetic
defect, it is reasonable to treat patients according to their phenotype by maintaining
endoscopic clearance in patients when possible and proceeding with colectomy or
proctocolectomy if required according to the polyp number.
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(Med]im keyword search \ (Medline keyword search \

1946- Week 1 December 2016 1946- Week 1 December 2016
Subject Heading Subject Heading

Adenomatosis polyposis coli- Familial polyposis- 1143 results

4203 results
MYH or MUTYH- 848 results
Intestinal polyposis- 445 results
Mutation-negative and polyposis- 75 results

& . J \_ . J

) )

Combined and limited to English langnage- 3981 results Combined and limited to English language- 3384 results
Limit by publication type (see Methods)- 1311 results Limit by publication type (see Methods)- 1249 results

Figure 1.
Literature search strategy
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The GRADE System - Grading Recommendations

Table 1

Page 20

Description

Benefit vs. Risk and
Burdens

M ethodologic Quality of
Supporting Evidence

Implications

1A

Strong recommendation,
High quality evidence

Benefits clearly outweigh
risk and burdens or vice
versa

RCTs without important
limitations or overwhelming
evidence from observational
studies

Strong recommendation, can apply
to most patients in most
circumstances without reservation

1B

Strong recommendation,
Moderate quality evidence

Benefits clearly outweigh
risk and burdens or vice
versa

RCTs with important limitations
(inconsistent results,
methodologic flaws, indirect or
imprecise) or exceptionally
strong evidence from
observational studies

Strong recommendation, can apply
to most patients in most
circumstances without reservation

1C

Strong recommendation,
Low or very low quality
evidence

Benefits clearly outweigh
risk and burdens or vice
versa

Observational studies or case
series

Strong recommendation but may
change when higher quality evidence
becomes available

2A

Weak recommendation,
High quality evidence

Benefits closely balanced
with risks and burdens

RCTs without important
limitations or overwhelming
evidence from observational
studies

Weak recommendation, best action
may differ depending on
circumstances or patients’ or societal
values

2B

Weak recommendations,
Moderate quality evidence

Benefits closely balanced
with risks and burdens

RCTs with important limitations
(inconsistent results,
methodologic flaws, indirect or
imprecise) or exceptionally
strong evidence from
observational studies

Weak recommendation, best action
may differ depending on
circumstances or patients’ or societal
values

2C

Weak recommendation,
Low or very low quality
evidence

Uncertainty in the estimates
of benefits, risks and
burden; benefits, risk and
burden may be closely
balanced

Observational studies or case
series

Very weak recommendations; other
alternatives may be equally
reasonable

GRADE = Grades of Recommendation, Assessment, Development, and Evaluation; RCT = randomized controlled trial. Adapted from Guyatt G,
Gutermen D, Baumann MH, et al. Grading strength of recommendations and quality of evidence in clinical guidelines: report from an American
College of Chest Physicians Task Force. Chest. 2006;129:174-181. Used with permission
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Spiegelman Stage

Table 2

Page 21

Duodenal adenomatosis staging system

Polyps 1 Point 2 Paints 3 Poaints
Number <4 5-20 >20
Size 0-4 mm 5-10 mm >10
Histology Tubular Tubulovilllous Villious
Dysplasia Mild Moderate Severe
Spiegelman Stage | Total Points | Frequency of Surveillance

Recommended duodenal surveillance frequency
0 0 Every 4 years
| <4 Every 2-3 years
1 5-6 Every 1-3 years
1 7-8 Every 6-12 years
v 9-12 Expert surveillance every 3-6 months

Surgical evaluation

Complete mucosectomy or duodenectomy or Whipple procedure if duodenal papilla is

involved
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Desmoid tumor staging system

Table 3

Stage | Symptoms Size Growth Rate
| Asymptomatic <10 cm maximum diameter | None
1 Mild <10 cm maximum diameter | None
1 Moderate, or with bowel/uretric obstruction | 10 or 20 cm Slow
v Severe >20cm Rapid

Page 22

*

Quality of symptoms are defined as: mild- no restrictions, pain and a sensation of mass, moder ate- restrictions, but no hospitalization, pain and a
sensation of mass, severe- restrictions and hospitalization, pain and a sensation of mass. (Adapted from Church, et al. Staging intra-abdominal
desmoid tumors in familial adenomatous polyposis: a search for a uniform approach to a troubling disease.Dis Colon Rectum, 2005. 48(8): p.

1528-34.)
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