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The American Society of Colon and Rectal Surgeons 
(ASCRS) is dedicated to ensuring high-quality 
patient care by advancing the science, preven-

tion, and management of disorders and diseases of the 
colon, rectum, and anus. The Clinical Practice Guidelines 
Committee is composed of society members who have 
been chosen because they have demonstrated expertise in 
the specialty of colon and rectal surgery. This committee 
was created to lead international efforts in defining qual-
ity care for conditions related to the colon, rectum, and 
anus and develop clinical practice guidelines based on the 
best available evidence. Although not proscriptive, these 
guidelines provide information on which decisions can be 
made and do not 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. These guidelines should 
not be deemed inclusive of all proper methods of care nor 
exclusive of methods of care reasonably directed toward 
obtaining the same results. The ultimate judgment regard-
ing the propriety of any specific procedure must be made 
by the physician in light of all the circumstances presented 
by the individual patient.

STATEMENT OF THE PROBLEM

Approximately 20% to 30% of patients with colorectal can-
cer have a family history of colorectal polyps or cancer, 
and approximately 5% to 10% of cases are associated with 
an identifiable inherited colorectal cancer syndrome.1,2 
The most recognizable polyposis syndromes, familial ade-
nomatous polyposis (FAP), has an impressive phenotype 
that typically includes thousands of adenomatous pol-
yps.3,4 FAP is an autosomal dominant syndrome with close 
to 100% penetrance that progresses to colorectal cancer 
unless treated. Patients with FAP also have a lifetime risk of 
developing extracolonic manifestations and other malig-
nancies such as gastric, duodenal, pancreatic, thyroid, 
brain, and desmoid tumors. A constitutional pathogenic 
variant of the adenomatous polyposis coli (APC) tumor 
suppressor gene located on chromosome 5q21 is identified 
in most patients with FAP.5,6 Hypermethylation of the APC 
promotor 1B has also been associated with polyposis.7 
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However, up to 25% of newly diagnosed patients with FAP 
do not have a contributory family history; these probands 
develop FAP through a de novo variant or mosaicism.6,8

Generally, pathogenic variants between codons 169 
and 1393 are associated with classic FAP, and pathogenic 
variants 5ʹ (5ʹ to codon 158) and 3ʹ (3ʹ to codon 1596) ends 
of the APC gene are associated with a clinical phenotype of 
less colonic polyps.9 Alternatively, a subset of adenomatous 
polyposis caused by biallelic constitutional pathogenic 
variants of the base excision-repair gene MutY homolog 
(MYH) results in an autosomal recessive syndrome termed 
MYH-associated polyposis (MAP).4,10

Despite advances in genetic testing, a significant num-
ber of patients with polyposis have no identifiable patho-
genic variant. This clinical practice guideline will review the 
diagnosis and management of FAP, MUTYH, adenomatous 
polyposis associated with other genes, adenomatous polyp-
osis without an identified genotype, and the extraintestinal 
manifestations associated with adenomatous polyposis syn-
dromes. Hereditary nonpolyposis colorectal cancer is cov-
ered in a separate clinical practice guideline.

METHODOLOGY

This guideline is an update of the previously published 
“Clinical Practice Guidelines for the Management of 
Inherited Polyposis Syndromes,” published in 2017.1 An 
organized, systematic search of MEDLINE, PubMed, 
Embase, Web of Science, and the Cochrane Database of 
Collected Reviews was performed, and studies published 
between December 1, 2016, and February 1, 2023 were 
included. Key-word combinations included “hereditary” or 
“inherited” or “genetic” or “familial” AND “rectal” or “colon” 
or “intestine” or “intestinal” or “rectum” or “colorectal” AND 
“adenomatous polyposis coli” or “polyposis” or “adenoma” 
or “MYH-associated polyposis” or “desmoid” or “fibroma-
tosis” or “serrated polyposis” or “polyposis syndromes” or 
“FAP” or “MUTYH” or “MYH” OR “adenomatous polyp-
osis coli”[MeSH] or “intestinal polyposis”[MeSH] or “fibro-
matosis, aggressive”[MeSH] or “adenomatous polyposis coli 
protein”[MeSH]. The search was limited to the English lan-
guage, and only abstracts and reports with human subjects 
were included. Emphasis was placed on prospective trials, 
meta-analyses, systematic reviews, and practice guidelines. 
Peer-reviewed observational studies and retrospective stud-
ies were included when higher-quality evidence was insuf-
ficient. Briefly, a total of 17,119 titles were identified after 
excluding 8491 duplicates, and 8628 titles and abstracts 
were reviewed. Overall, 6356 articles were excluded for the 
following reasons: they were commentaries, letters, irrele-
vant, unrelated, case reports, duplicate publications, or had 
no available abstract. A total of 2272 articles were screened, 
and 2180 were excluded because of the availability of high-
er-level evidence. Additional articles were added from the 

previous ASCRS Guidelines, directed searches of embed-
ded references from primary articles, and from manuscripts 
identified by individual authors; a total of 154 articles were 
included in the final document (Fig. 1).

CERTAINTY OF EVIDENCE

The final grade of recommendation and level of evidence 
for each statement were determined using the Grades 
of Recommendation, Assessment, Development, and 
Evaluation (GRADE) system.11 The certainty of evidence 
reflects the extent of our confidence in the estimates of 
effect. Evidence from randomized controlled trials (RCTs) 
starts as high certainty and evidence derived from obser-
vational studies starts as low certainty. For each out-
come, the evidence is graded as high, moderate, low, or 
very low (Table  1). The evidence can be rated down for 
risk of bias, inconsistency, indirectness, imprecision, and 
publication bias. The certainty of evidence originating 
from observational studies can be rated up when there 
is a large magnitude of effect or dose–response relation-
ship. As per GRADE methodology, recommendations are 
labeled as “strong” or “conditional.” A summary of rec-
ommendations and GRADE of evidence is included in 
Table  2. When agreement was incomplete regarding the 
evidence base or treatment guideline, consensus from 
the committee chair, vice chair, and 2 assigned reviewers 
determined the outcome. Recommendations formulated 
by the subcommittee were reviewed by the entire Clinical 
Practice Guidelines Committee. The submission was then 
approved by the ASCRS Executive Council and peer-re-
viewed in Diseases of the Colon and Rectum. Each ASCRS 
Clinical Practice Guideline is generally updated approx-
imately every 5 years. No funding was received for pre-
paring this guideline, and the authors have declared no 
competing interests related to this material. This guideline 
conforms to the Appraisal of Guidelines for Research and 
Evaluation checklist.

RECOMMENDATIONS

Screening and Genetic Testing for 
Adenomatous Polyposis Syndromes
1. Polyposis syndromes should typically be considered in 
patients with greater than 10-lifetime adenomas, colorec-
tal cancer diagnosed at an age younger than 50 years, a 
personal history of desmoid disease or other extracolonic 
manifestations of polyposis syndromes, or with family 
members with known FAP or MAP. Strength of recom-
mendation: strong based on moderate-quality evidence.
FAP, defined as having more than 100 synchronous col-
orectal adenomas, is inherited in an autosomal dominant 
manner from constitutional pathogenic variants of the 
APC gene.12–14
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Historically, patients with more than 100 adeno-
mas found on colonoscopy are typically given a clinical 
diagnosis of polyposis. However, polyp formation is an 
age-dependent phenomenon, and patients with fewer 
adenomas or a family history suggestive of polyposis 

should undergo genetic testing.2 Guidelines recommend 
genetic testing for individuals with greater than 10 to 
20 cumulative lifetime adenomas as patients with more 
than 20 adenomas have a more than 10% risk of carrying 
a genetic pathologic variant.4,15 In a 2012 cross-sectional 
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Databases: MEDLINE, PubMed, Embase, Cochrane, Web of Science
Years covered: December 1, 2016–March 22, 2023
Language: English

Primary search terms: (“Hereditary” or “inherited” or “genetic” or “familial” AND
“rectal” or “colon” or “intestine” or “intestinal” or “rectum” or “colorectal” AND
“adenomatous polyposis coli” or “polyposis” or “adenoma” or "MYH-associated
Polyposis" or “desmoid” or “fibromatosis” or “serratedpolyposis” or “polyposis
syndromes” or “FAP” or “MUTYH” or “MYH” OR "adenomatous polyposis coli"[MeSH]
or "intestinal polyposis"[MeSH] or "Peutz-Jeghers syndrome"[MeSH] or "fibromatosis,
aggressive"[MeSH] or “adenomatous polyposis coli protein” [MeSH])

FIGURE 1. PRISMA literature search flow chart. PRISMA = Preferred Reporting Item for Systematic Reviews and Meta-Analysis.

TABLE 1. Interpretation of strong and conditional recommendations using the GRADE approach

Evaluation Description 

Recommendation  
  Strong Most individuals should receive the intervention. Formal decision aids are not likely 

to be needed to help individuals make decisions consistent with their values and 
preferences.

  Conditional Different choices will be appropriate for individual patients, consistent with their values 
and preferences. Use shared decision-making. Decision aids may be useful in helping 
patients make decisions consistent with their individual risks, values, and preferences.

GRADE certainty rankings  
  High The authors are confident that the true effect is similar to the estimated effect.
  Moderate The authors believe that the true effect is probably close to the estimated effect.
  Low The true effect might be markedly different from the estimated effect.
  Very low The true effect is probably markedly different from the estimated effect.

GRADE = Grading of Recommendations, Assessments, Development, and Evaluation.
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study of 8903 patients who had samples submitted for 
APC and MYH pathologic variant analysis, pathogenic 
variants were identified in 82% of patients with more 
than 1000 polyps, 63% of patients with 100 to 999 polyps, 
17% of patients with 20 to 99 polyps, and 9% of patients 
with 10 to 19 polyps.10 In addition, having colorectal can-
cer diagnosed before the age of 50 years increases the 
risk of having a constitutional pathogenic variant and 
should prompt genetic testing.16–20 In a prospective study 
of 450 patients with colorectal cancer before the age of 50 
years, 72 (16%) had an identifiable pathologic variant that 
prompted a change in management.16

Importantly, a family history of polyposis is not 
required to pursue genetic testing because the absence 
of a family history of polyposis or colorectal cancer does 
not exclude the diagnosis of a polyposis syndrome; de 
novo pathogenic variants in the APC gene may occur in 
up to 25% of patients with FAP, and MAP is recessively 

inherited.21,22 In a family with clinical FAP but no 
identifiable pathologic variant in APC, screening and 
treatment should follow the same principles as those 
recommended for patients with proven pathogenic 
variants.

2. Management of patients with a suspected adeno-
matous polyposis syndrome should include a thorough 
family history, referral to genetic counseling, and test-
ing with a multigene panel. Strength of recommenda-
tion: strong based on moderate-quality evidence.
Pre- and posttest genetic counseling is recommended for 
patients with, or suspected of having, an adenomatous 
polyposis syndrome.4,23–25 Personal and family histories, 
as well as testing options and potential outcomes, should 
be reviewed before undertaking genetic testing.18 If testing 
is pursued, genetic counselors should provide education 
about the logistics and implications of testing.26 Posttest 

TABLE 2. Summary and strength of GRADE recommendations

 Summary 
Recommenda-

tion strength 
GRADE quality 

of evidence 

1 Polyposis syndromes should typically be considered in patients with greater than 
10-lifetime adenomas, with colorectal cancer diagnosed at an age younger than 50 
years, a personal history of desmoid disease or other extracolonic manifestations of 
polyposis syndromes, or with family members with known FAP or MAP.

Strong Moderate

2 Management of patients with a suspected adenomatous polyposis syndrome should 
include a thorough family history, referral to genetic counseling, and testing with a 
multigene panel.

Strong Moderate

3 At-risk family members of a polyposis patient with an identified pathogenic variant 
should typically undergo testing for the known familial pathologic variant.

Strong Low

4 Total abdominal colectomy with ileorectal anastomosis can be offered to FAP patients 
with relative rectal sparing if all rectal adenomas of >5 mm size can be endoscopi-
cally removed. Proctocolectomy with ileostomy or IPAA is the treatment of choice 
for patients with a rectal adenoma that cannot be managed endoscopically.

Conditional Low

5 Screening for duodenal adenomas in patients with FAP should begin with a baseline 
esophagogastroduodenoscopy at the age of 20 to 25 years, and subsequent exam-
inations should be performed at intervals based on endoscopic findings.

Strong Low

6 Patients with FAP are at increased risk of thyroid cancer and may undergo thyroid 
cancer screening with annual physical examination and ultrasound starting in the 
late teens.

Conditional Very low

7 Patients with biallelic MUTYH pathogenic variants should typically undergo yearly 
colonoscopy if the adenoma burden can be cleared endoscopically. First-degree 
relatives of an affected individual are recommended to undergo genetic counseling 
and testing for MUTYH.

Conditional Low

8 The timing and extent of resection recommended for patients with biallelic MUTYH 
pathogenic variants depend on the ability to clear polyps, the rectal polyp burden, 
and the presence of malignancy.

Conditional Very low

9 In patients with MAP, upper endoscopy is recommended beginning at the age of 30 
years, with subsequent examinations at intervals based on the endoscopic findings.

Conditional Very low

10 Patients with FAP or MAP with retained colon or rectum may be considered for chemo-
prevention for adenomas.

Conditional High

11 Pharmacologic treatment, rather than surgery, is the preferred initial approach for 
patients with polyposis-associated intra-abdominal desmoid disease.

Strong Moderate

12 Surgery for intra-abdominal desmoid tumors should typically be reserved for symp-
tomatic patients not responsive to medical therapy.

Conditional Low

13 Patients with clinical polyposis, but without an identified pathogenic variant, should 
be managed on the basis of their phenotype.

Conditional Very low

FAP = familial adenomatous polyposis; GRADE = Grading of Recommendations, Assessments, Development, and Evaluation; MAP = MutY homolog–associated polyposis.
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counseling involves reviewing the meaning of the genetic 
test results and the practical and clinical implications for 
the patient and at-risk family members. Counselors can 
also support testing at-risk family members (ie, cascade 
testing) and facilitate multidisciplinary care based on 
the polyposis phenotype.27 Ideally, patients and family 
members should participate in a registry screening pro-
gram. In a meta-analysis by Barrow et al,28 all 33 studies 
reviewed showed a significant decrease in colorectal can-
cer incidence (by 79%) and mortality (by 59%) in families 
referred to genetic registries and counseling. Nonetheless, 
studies continue to report low rates of referrals to these 
registries and underutilization of genetic counseling in 
general.29 For example, a cross-sectional multicenter study 
in the United Kingdom found that only 28 of 347 patients 
with 10 or more adenomas (8.1%) who qualified for test-
ing were actually referred for assessment.30

When there is a clinical suspicion for an adenomatous 
polyposis syndrome, patients should be tested for con-
stitutional pathogenic variants with a multigene panel 
because testing for only APC and MUTYH genes may 
miss some cases of polyposis.10,31 Patients with a cumula-
tive lifetime incidence of at least 20 adenomas without a 
genetic abnormality are classified as having colonic pol-
yposis of unknown cause. Multigene testing is important 
because in addition to the classic APC pathogenic variants, 
there are pathogenic variants in NTHL-1, AXIN, consti-
tutional mismatch repair disorder, polymerase proofread-
ing-associated polyposis, and MSH3-associated polyposis 
that can all lead to the clinical phenotype of adenomatous 
polyposis. If genetic testing is unavailable, screening fam-
ily members for extraintestinal manifestations, such as 
dental abnormalities, osteomas, and soft tissue tumors of 
congenital hypertrophy of the retinal pigment epithelium, 
should also be performed.

3. At-risk family members of a polyposis patient with an 
identified pathologic variant should typically undergo 
testing for the known familial pathogenic variant. 
Strength of recommendation: strong based on low-qual-
ity evidence.
When a patient is the first in a family to be diagnosed 
with FAP (ie, the proband), genetic testing is indi-
cated. If a pathogenic variant is found, at-risk relatives 
of the proband should be screened for the same patho-
genic variant. This directed screening approach is more 
affordable and quicker compared with screening using 
multigene panel sequencing. Most guidelines recom-
mend initiating testing in children at puberty because 
the risk of developing cancer is considered to be low 
before this age. Overall, colorectal cancer risk is nearly 
100%, with an average age of diagnosis being 39 years. 
According to observational data, colorectal cancer has 
not been reported before the age of 9 years in patients 

with FAP, and data pooled from 5 European polyposis 
registries found that only 0.2% of patients developed 
cancer before the age of 15 years and 1.3% developed 
cancer before the age of 20 years.32–35

Screening strategies rely on 2 features of FAP. The first 
is that the rectum is almost always affected in classic FAP 
and the second is that the progression from polyp to can-
cer is not accelerated despite polyp formation at a young 
age.36 Predictive genetic testing should be offered to at-risk 
children at the age of 12 to 14 years. Children confirmed to 
have FAP on predictive genetic testing and those consid-
ered at risk, in whom genetic testing is not possible, should 
have surveillance colonoscopy starting at the age of 12 to 
14 years. If the child is symptomatic with rectal bleeding or 
mucous discharge, a colonoscopy should be considered at 
any age.37 There are limited data to guide decision-making 
for children of affected individuals who reach adulthood 
without a phenotype of polyposis and without a genetic 
diagnosis. It is, however, reasonable for colonoscopy to be 
repeated every 2 years until the age of 20 years.38 In the 
absence of adenomas, surveillance intervals can be gradu-
ally extended for these patients.

Surgical Treatment of FAP
4. Total abdominal colectomy with ileorectal anasto-
mosis (TAC-IRA) can be offered to FAP patients with 
relative rectal sparing if all rectal adenomas of >5 mm 
size can be endoscopically removed. Proctocolectomy 
with ileostomy or IPAA is the treatment of choice for 
patients with a rectal adenoma that cannot be managed 
endoscopically. Strength of recommendation: condi-
tional based on low-quality evidence.
The goal of surgery in patients with FAP is to prevent can-
cer development while maximizing quality of life. In gen-
eral, due to their polyp burden, attempting colonoscopic 
clearance of adenomas in patients with FAP does not ade-
quately prevent cancer, necessitating prophylactic surgical 
resection of the at-risk mucosa. Multiple factors need to be 
considered when determining the timing of surgery, extent 
of resection, and operative plan. Polyp size and number 
can guide the timing of surgical intervention in children 
and young adults with FAP.39 A retrospective study of 79 
patients with FAP demonstrated that surgery can safely 
be postponed for months to years in patients with polyps 
<5 mm in size so long as serial endoscopic surveillance 
does not demonstrate progression of polyposis.40

The surgical options to treat FAP typically include 
TAC-IRA, proctocolectomy with stapled IPAA, procto-
colectomy with mucosectomy and handsewn IPAA, and 
total proctocolectomy with end ileostomy. Although there 
is no randomized trial comparing IRA to proctocolectomy 
with IPAA, a meta-analysis of 12 nonrandomized studies 
including 1002 patients demonstrated better functional 
outcomes in patients with IRA but a 5% to 6% chance 
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of development of rectal cancer. Thus, an individualized 
approach is recommended.41,42 Before restorative proc-
tocolectomy with IPAA was available, patients typically 
underwent TAC-IRA and accepted the risk of develop-
ing cancer in the retained rectum to avoid an ileostomy.43 
Because restorative proctocolectomy became widely avail-
able, the decision of whether to retain the rectum has been 
made on the basis of functional considerations and on pol-
yposis phenotype (ie, the degree of rectal sparing).1,31,32,43–45 
Population-based data from 4 European centers evaluat-
ing 776 patients who underwent IRA (576 from the pre-
IPAA era) found that the cumulative risk of rectal cancer 
was 10% in the pre-IPAA era versus 2% in the IPAA era.33 
In terms of rectal polyp burden influencing the risk of sub-
sequent rectal cancer, a cohort study of 213 patients with 
FAP found that the incidence of rectal cancer was 1.6% in 
patients with fewer than 20 rectal polyps (n = 128) com-
pared to 10.8% in patients with more than 20 rectal polyps 
(n = 37).46 A cohort study from the Singapore Polyposis 
Registry examined 122 patients with FAP from 88 fami-
lies over 20 years and reported that cancer recurrence and 
disease-free survival was not different with selective use 
of IRA (relative paucity of rectal polyps during original 
operation) after 98 months of follow-up.47 In addition, a 
recent study suggested a low rate of secondary proctec-
tomy after IRA.48 The authors analyzed 234 patients who 
underwent IRA between 1993 and 2015; with a median 
follow-up of 171 months, 6.1% of the patients subse-
quently underwent proctectomy, of whom 2.5% had rectal 
cancer. Endoscopic surveillance for polyps or malignancy 
in the retained rectum is typically recommended annually 
but can be extended to every 2 years based on polyp bur-
den.49 Surveillance and polypectomy of the rectum, ileo-
anal pouch, or rectal cuff may delay or decrease the need 
for further surgery to clear polyps.

Factors that support a proctectomy include having 
rectal cancer, a significant rectal polyp burden (more than 
20 synchronous adenomas, adenomas with high-grade 
dysplasia, large [>30 mm] adenomas), a severe family his-
tory of aggressive phenotype (more than 1000 synchro-
nous adenomas), and the desire for the highest degree of 
cancer risk reduction. Proctocolectomy with IPAA harbors 
a very small risk of developing future adenocarcinoma. A 
small number of cases have been reported in the literature, 
and most occurred in the retained rectum or in the anal 
transition zone (ATZ) mucosa.50–54 A recent meta-analysis 
comparing patients undergoing IPAA for FAP compared 
to ulcerative colitis showed a 0.01% chance of cancer in the 
body of the pouch in FAP compared to 0.003% in UC.55

Whether a mucosectomy of the ATZ should be per-
formed in the setting of surgery for FAP has been debated 
over the years. Mucosectomy with handsewn IPAA may 
result in worse functional outcomes compared with a 
stapled IPAA.32 The risk of having future adenomas after 

mucosectomy is lower than after stapled IPAA (10% 
vs 31% at 7 years and 22% vs 51% at 10 years, respec-
tively)56,57; there is no significant difference in cancer 
incidence between the 2 operative approaches.57 Overall, 
although the quality of evidence is low, the available data 
do not support routine mucosectomy. Annual endoscopic 
surveillance of the remaining rectal and ATZ mucosa and 
of the ileal pouch is recommended to detect adenomas/
dysplasia. Although the overall prevalence of pouch neo-
plasia is estimated to be around only 0.01%, it is the lead-
ing cause of pouch excision in patients with FAP.54,55,58,59 
Mucosectomy should be performed if the polyp burden 
extends to the dentate line or the ATZ cannot be cleared 
to the point at which adenomas would be included in the 
anastomosis.

Total proctocolectomy with end ileostomy can be con-
sidered for patients with poor sphincter function, distal 
rectal cancer, cancer requiring radiotherapy, or the desire 
to avoid the functional sequelae of an ileoanal pouch. 
Pelvic external beam radiation therapy before the creation 
of an IPAA can lead to worse short and long-term func-
tional outcomes, including leakage and incontinence, but 
is not considered an absolute contraindication to pouch 
surgery.60 In addition, because of the high risk of develop-
ing subsequent rectal cancer, it is important to offer IRA as 
a shared decision-making option for patients who will be 
compliant with endoscopic follow-up. Some patients have 
limited ability to follow-up because of social, financial, or 
mental health concerns.

Extracolonic Manifestations of FAP
5. Screening for duodenal adenomas in patients with 
FAP should begin with a baseline esophagogastroduo-
denoscopy (EGD) at the age of 20 to 25 years, and sub-
sequent examinations should be performed at intervals 
based on endoscopic findings. Strength of recommen-
dation: strong based on low-quality evidence.
Although we recommend screening the duodenum because 
of increased incidence of polyps and cancer, the complete 
management of duodenal neoplasia in this setting needs to 
be individualized and should involve multidisciplinary col-
laboration with an advanced endoscopist and a hepatobili-
ary surgeon. The nuances of this management are beyond 
the scope of this guideline. Three prospective studies and 
multiple retrospective studies support screening patient 
with adenomatous polyposis to detect duodenal polypo-
sis.61–64 In a prospective multinational European study that 
screened 368 FAP patients with biannual upper endoscopy, 
the cumulative incidence of duodenal adenoma and can-
cer by the age of 70 years was 90% and 4.5%, respectively.61 
Although these incidences are 100 to 300 times higher 
than the incidence of duodenal neoplasia in the general 
population, the low absolute cancer incidence and the pro-
longed time interval for transformation from adenoma to 
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carcinoma make it difficult to design a study that would 
show a reduction in duodenal cancer incidence based on 
endoscopic screening. Duodenal cancer in the setting of 
FAP is rare before the age of 30 years and, in the absence of 
symptoms, screening can begin at the age of 20 to 25 years. 
The Spigelman classification stratifies the risk of develop-
ing duodenal cancer based on polyp number, size, and his-
tology and the degree of dysplasia65 (Table 3). In a cohort 
of 114 patients with FAP who were prospectively followed 
for a median of 10 years, 6 of 114 patients (5.2%) developed 
cancer, and of the 11 patients with the most advanced pol-
yps (ie, Spigelman IV), 4 (38%) developed cancer. These 
data suggest that endoscopic management may be appro-
priate for Spigelman I to III disease and that pancreas-pre-
serving duodenectomy should be considered for patients 
with Spigelman IV disease.66 A prospective cohort of 
patients with FAP in an endoscopic surveillance program 
in Toronto showed that, with a prospectively defined endo-
scopic management strategy, progression to cancer was 
slow, averaging 15 years after the initial endoscopy, and 
occurred in only 5 of 167 patients (3%).67 The optimal age 
to start screening is based on consensus opinion and inter-
vals for endoscopy should be based on the findings of prior 
upper GI EGD. In general, EGD is recommended every 
5 years after a normal examination, every 2 to 3 years for 
Spigelman I, every 1 to 2 years for Spigelman stage II, and 
every 6 to 12 months for Spigelman stage III.63 Spigelman 
stage IV patients should be managed by a multidisciplinary 
team with individualized decision-making regarding ongo-
ing endoscopic surveillance versus surgical resection. If a 
patient does have a pancreaticoduodenectomy, it is reason-
able to continue gastric surveillance because of the risk of 
gastric polyps detailed in the following paragraphs.

Gastric adenoma and cancer are not prominent extra-
colonic manifestations of FAP in the Western world, with 
an incidence of 2% to 10% and 1%, respectively.68 The risk 
increases significantly, almost 7- to 10-fold, in Asian FAP 
populations. Gastric polyps are commonly noted on surveil-
lance endoscopy for duodenal polyposis, with fundic gland 
polyps being the most commonly observed lesions.69 Data 
from the polyposis registry of the International Society of 
Gastrointestinal Hereditary tumors group of 1435 patients 
with FAP between 1974 and 2015 described that 8 cases of 

gastric cancer occurred at a younger age, presented with sub-
tle signs or were asymptomatic, and had a dismal prognosis 
because of the frequent presentation with metastatic disease.69 
Despite endoscopic surveillance, most patients presented 
with advanced tumors at diagnosis.70 Another study report-
ing on upper digestive lesions in 140 patients with FAP from 
1958 to 2017 found 5 gastric adenomas (2 advanced lesions) 
and 4 gastric cancers, which prompted the authors to rec-
ommend long-term endoscopic surveillance.71 In contrast to 
these findings, a study from a large tumor registry identified 
a significant increase in cases of gastric adenocarcinoma. No 
cases were diagnosed from 1979 to 2006. However, 9 cases 
of gastric cancer arose between 2012 and 2016. Importantly, 
all of these developed in the setting of yearly endoscopic sur-
veillance. All cases arose in the setting of carpeting of fundic 
gland polyposis and polypoid masses of gastric polyps in the 
proximal stomach.69

Adrenal masses are also found more frequently in 
patients with FAP. Evidence suggests that 7% of patients 
with FAP or its variants have adrenal masses, compared to 
3% in the general public.72–74 Importantly, these masses are 
typically nonfunctional and have not been shown to have 
more malignant potential than those found in the general 
population. Thus, they should be managed similarly to 
adrenal masses found in the general population.

6. Patients with FAP are at increased risk of thyroid 
cancer and may undergo thyroid cancer screening with 
annual physical examination and ultrasound starting in 
the late teens. Strength of recommendation: conditional 
based on very low–quality evidence.
Thyroid cancer occurs in 1% to 2% of patients with FAP com-
pared with an incidence of 0.2% in the general population.75–78 
There are no prospective studies evaluating thyroid screen-
ing strategies with physical examination and ultrasound in 
the setting of FAP. A retrospective study of 192 patients with 
FAP who underwent universal screening (for all and any 
possible associated neoplasms) found that 72 patients (38%) 
had a thyroid nodule and 5 patients (2.6%) had thyroid can-
cer.79 In another screening study of 50 patients with FAP who 
underwent ultrasound investigation, 7 patients (14%) had a 
subsequent fine-needle aspiration and 2 (4%) were found to 
have a papillary thyroid cancer.80 A subsequent retrospective 
study compared patients with screening-detected cancers 
versus incident cancers and reported that screening-de-
tected smaller tumors with fewer positive lymph nodes.81 
Although thyroid screening programs in patients with FAP 
have reported increased identification of thyroid cancers, it 
is unclear whether screening decreases all-cause mortality. In 
2018, a study using the Dutch polyposis registry reported 85 
extracolonic malignancies in 74 of 582 patients with known 
APC pathogenic variants.64 In this study, thyroid cancer was 
observed in 1.5% of patients with FAP and accounted for only 
1 cancer-related death. Cancer was the main cause of mortal-
ity in this cohort, accounting for 59% of all deaths; of these, 

TABLE 3. Spigelman classification for duodenal polyps in FAP

Criteria 

Points

1 2 3 

Polyp size, mm 1–4 5–10 >10
Polyp number 1–4 5–20 >20
Histology Tubular Tubulovillous Villous
Dysplasia Mild Moderate Severe

Spigelman stage—stage 0: 0 points; stage I: 1–4 points; stage II: 5–6 points; stage 
III: 7–8 points; stage IV: 9–12 points.
FAP = familial adenomatous polyposis.
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colorectal cancer accounted for 42% of deaths and duodenal 
cancer for 21%, thereby prompting the authors to suggest that 
cancer screening outside the GI tract may have limited bene-
fit with regard to overall survival.

MYH-Associated Polyposis
7. Patients with biallelic MUTYH pathogenic variants 
should typically undergo yearly colonoscopy if the 
adenoma burden can be cleared endoscopically. First-
degree relatives of an affected patient are recommended 
to undergo genetic counseling and testing for MUTYH. 
Strength of recommendation: conditional based on 
low-quality evidence.
In general, the colorectal MAP phenotype resembles that 
of attenuated FAP, but individuals with biallelic pathogenic 
variants may present with an apparently sporadic cancer or 
cancer at a young age. The average age of colorectal cancer in 
patients with MAP is 47 (range, 29–72) years.82–85 Colorectal 
cancer due to biallelic MUTYH pathogenic variants before 
the age of 30 years is rare, and because of lower polyp num-
bers, maintaining endoscopic clearance of polyps is possible 
in some patients. Rectal cancer is relatively uncommon in 
MAP.86,87 A study of 23 patients with MAP from 21 families 
with a median follow-up of 10 years found that 53% of pol-
yps were distributed in the right colon, 40% in the left colon 
and 7% in the rectum.88 A population-based study of 9268 
patients with colorectal cancer identified 27 patients with 
biallelic MUTYH pathogenic variants who had more prox-
imal cancers compared to sporadic cases (noncarriers).85 A 
registry-based cohort study from the Netherlands demon-
strated that 62% of MAP-associated cancers occurred prox-
imal to the splenic flexure.89 A retrospective review from the 
National Cancer Institute of Milan evaluated 130 patients 
with MAP from 98 families and found that 63.8% were 
symptomatic at the time of cancer diagnosis.90 In this study, 
75 patients (57.7%) presented with cancer at diagnosis and 
59 patients (78.7%) presented with less than 100 adenomas. 
Left-sided colorectal cancer, contrary to previous reports, was 
more prevalent and found in 55.3% of this cohort. Siblings of 
a proband who have not yet had genetic testing are typically 
recommended to have a colonoscopy every other year start-
ing at the age of 18 to 20 years.2,20,89 Flexible sigmoidoscopy 
under these circumstances is not acceptable for screening 
because of the frequency of proximal colon cancer.

8. The timing and extent of resection recommended 
for patients with biallelic MUTYH pathogenic variants 
depends on the ability to clear polyps, the rectal polyp 
burden, and the presence of malignancy. Strength of 
recommendation: conditional based on very low–qual-
ity evidence.
Biallelic MUTYH pathogenic variants confer an increased 
risk of colorectal cancer with high penetrance by the age 
of 60 years. Thirty to 40% of adenomatous polyposis cases 

in which an APC pathogenic variant is not found may be 
because of biallelic MUTYH pathogenic variants.91 There 
are also reported cases of colorectal cancer associated 
with these variants but without polyposis.91,92 Because of 
the variation in presenting phenotype, insufficient data 
support a universal management approach. Several fac-
tors can influence the decision for surgery in this setting, 
including anticipated patient compliance with endoscopic 
surveillance, comorbidities, and the presence of cancer. 
TAC-IRA may be preferred in situations in which there is 
relatively mild rectal polyposis (less than 20 polyps) and 
small polyps (<9 mm) and there is a priority to preserve 
fertility.93,94 Age of primary surgery may also play a role. 
In a series of 427 patients who underwent IRA and with a 
median follow-up of 15 years, 11.2% developed rectal can-
cer and 18% needed proctectomy for worsening polyposis. 
Patients with IRA before the age of 25 years were twice as 
likely to need proctectomy over time.95 If an IRA is per-
formed, long-term endoscopic surveillance of the retained 
rectum annually and then every 2 years is recommended, 
although it is driven in large part by expert opinion.4,96

Extracolonic Manifestations of MAP
9. In patients with MAP, upper endoscopy is recom-
mended beginning at the age of 30 years, with subse-
quent examinations at intervals based on the endoscopic 
findings. Strength of recommendation: conditional 
based on very low–quality evidence.
Extracolonic manifestations of MAP include duodenal 
cancers and extraintestinal neoplasia such as osteomas, 
dental cysts, and sebaceous gland tumors. It is import-
ant for complete viewing of the ampullary region because 
periampullary polyps commonly occur in these patients. 
Data regarding the risk for upper GI malignancies are less 
robust compared to FAP and reported rates of duodenal 
neoplasia ranging from 17% to 34%.97,98 A multicenter 
registry-based cohort of European centers, including 276 
patients from 181 families, reported a 17% prevalence of 
duodenal polyps and a 4% lifetime risk of duodenal can-
cer.98 The frequency of duodenal adenomas in patients 
with MAP is much lower than that observed in FAP but 
greater than in the general population. The American 
College of Gastroenterology and the Association of 
Coloproctology of Great Britain and Ireland recommend 
screening with EGD starting at the age of 25 to 35 years.2,4 
The interval between surveillance examinations depends 
on the number of duodenal adenomas and adenoma char-
acteristics, including size, histology, and the degree of 
dysplasia.65 Patients may be managed with the aid of the 
Spigelman criteria with the caveat that these are extrap-
olated from the FAP literature and were not developed 
specifically for MAP patients. Although there may be an 
increased incidence of ovarian, bladder, and skin cancer, 
insufficient data are available to support specific screening 
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recommendations for these extraintestinal malignancies 
in the setting of MAP.4

Chemoprevention of Adenomas
10. Patients with FAP or MAP with retained colon or 
rectum may be considered for chemoprevention for 
adenomas. Strength of recommendation: conditional 
based on high-quality evidence.
Chemoprevention with nonsteroidal medications, such 
as sulindac or celecoxib, induces temporary polyp regres-
sion in FAP through a variety of potential mechanisms, 
such as increasing prostaglandin levels, reducing epithelial 
COX-2 expression, and inducing K-ras pathogenic vari-
ants and alterations in stem cell behavior.99 Importantly, 
no drug is approved by the Food and Drug Administration 
for the indication of chemoprevention in the setting of 
polyposis despite more than a dozen randomized con-
trolled and observational trials evaluating chemopreven-
tion in this setting.100–114 Of 5 RCTs examining the use of 
sulindac, 4 reported a significant reduction in the polyp 
burden.100–103,115 The single negative trial was a primary 
prevention trial in patients who were phenotypically 
unaffected but who had an APC pathogenic variant; these 
findings may not be representative of the population of 
postoperative patients with a highly penetrant polyposis 
phenotype.103

One randomized trial evaluating dual treatment with 
sulindac and erlotinib (tyrosine kinase inhibitor approved 
for pancreatic and non–small cell lung cancer) for duode-
nal polyp suppression in patients with FAP was stopped 
early because of the demonstrated superiority of the che-
moprevention over placebo (decrease in median polyp 
number –8 and in size –19 mm in treatment group com-
pared to placebo), although there was a high rate of grade 
1 and 2 adverse events in the study arm, including an acne-
like rash in 87% of treated patients.104 A prespecified sec-
ondary analysis of the trial assessed colorectal adenoma 
formation and regression. Of the 82 patients (41 placebo 
and 41 sulindac/erlotinib), the total colorectal polyp count 
was significantly decreased in the treatment group at 6 
months with a net percentage change of 69.4% (95% CI, 
28.8%–109.2%; p = 0.009).116 Of the 7 randomized trials 
examining the role of selective cyclooxygenase-2 inhibi-
tors on rates of duodenal polyp burden, 6 reported posi-
tive results.105–110,117 An international RCT of celecoxib and 
difluoromethylornithine (primarily approved for sleeping 
sickness) showed that the addition of difluoromethylor-
nithine was required to achieve a 40% decrease in ade-
noma burden compared to 27% with placebo.117 Another 
randomized trial analyzed eicosapentaenoic acid (an 
omega-3 fatty acid) with positive results.117 Three random-
ized studies have analyzed vitamin C, vitamin E, calcium, 
or a combination of these and reported mixed but overall 
negative results.112–114 It is important to distinguish that all 

of the above-mentioned trials were designed to detect dif-
ferences in adenoma burden, but the clinically important 
outcome of cancer risk has not been directly investigated.

Desmoid Disease
Desmoid tumors are locally aggressive, mesenchymal 
monoclonal proliferations that lack metastatic potential. 
Approximately 10% to 15% of desmoids are FAP associ-
ated, and these tumors frequently develop after surgical 
trauma (up to 72% after colectomy for FAP) and most 
commonly occur intra-abdominally or within the abdom-
inal wall.118,119 The clinical course of a desmoid tumor can 
range from a stable disease requiring no intervention to 
rapid growth resulting in tumor-related complications to 
spontaneous regression. Compared to sporadic desmoids, 
FAP-associated tumors present at a younger age and are a 
significant cause of death among patients with FAP (impli-
cated in 21% of deaths).119,120 In patients with desmoids, 
CTNNB1 pathogenic variants and APC pathogenic vari-
ants are mutually exclusive; thus, detection of a somatic 
CTNNB1 pathogenic variant helps exclude a diagnosis of 
FAP. Meanwhile, CTNNB1 wild-type status in a patient 
with a desmoid tumor, especially when located intra-ab-
dominally, should raise suspicion for FAP and prompt a 
more extensive diagnostic work-up.118,121,122

Because desmoids tend to be rare, there is no 
high-quality evidence to suggest a management strategy 
particularly when the disease location is in the abdomi-
nal wall. An international panel of experts, “The Desmoid 
Tumor Working Group,” recommended the management 
of asymptomatic patients with abdominal wall desmoid 
disease to an initial strategy of observation. The group 
concluded that “surgery may still be considered as a sec-
ond-line treatment for abdominal wall desmoid disease.” 
It is difficult to make clear recommendations on this topic 
because the data are limited to very low-quality evidence. 
For further reading on desmoid disease, please refer to the 
consensus document directly.121

11. Pharmacologic treatment, rather than surgery, is 
the preferred initial approach for patients with pol-
yposis-associated intra-abdominal desmoid disease. 
Strength of recommendation: strong based on moder-
ate-quality evidence.
Whether to survey patients with clinically and radio-
graphically stable or regressing desmoid disease, ver-
sus actively using a pharmacologic treatment approach, 
has not been well studied. In addition, the literature is 
lacking with regard to comparing different treatment 
approaches between antihormonal therapies, nonsteroi-
dal anti-inflammatory drugs, tyrosine kinase inhibitors, 
and “low-dose” or conventional chemotherapeutic regi-
mens. Although retrospective series have reported poten-
tial benefits of antihormonal therapy and/or nonsteroidal 
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anti-inflammatory drugs in the setting of polyposis-related 
desmoids, the only prospective phase II study evaluating 
antihormonal therapy plus sulindac showed limited effi-
cacy.123 Meanwhile, the tyrosine kinase inhibitor imatinib 
has shown activity and disease stabilization (60%–80%) 
in 3 prospective phase II studies.124–126 However, given the 
recognized phenomenon of spontaneous desmoid regres-
sion, these nonrandomized studies make it difficult to 
confidently define the role of imatinib in this setting. A 
phase III placebo-controlled randomized trial evaluating 
sorafenib, the best-studied tyrosine kinase inhibitor agent 
for desmoids, reported a 7-fold reduction in the risk of 
desmoid progression and a response rate of 33% in the 
treatment group (n = 49) versus 20% in the placebo group 
(n = 36).127 Progression-free survival at 2 years was 81% 
in the treatment group compared to 36% in the placebo 
group. The randomized controlled trial of nirogacestat 
(y-secretase inhibitor) showed significant improvement in 
symptoms and decreased tumor measurements at 2 years 
(41% vs 8%, p < 0.001).128 These results are of question-
able utility because not all of the patients studied had FAP. 
Meanwhile, chemotherapy regimens, including metho-
trexate plus vinblastine and anthracycline-based combina-
tions, have demonstrated response rates of 30% to 40% in 
both retrospective and prospective phase II studies.129–131

12. Surgery for intra-abdominal desmoid tumors 
should typically be reserved for symptomatic patients 
not responsive to medical therapy. Grade of recommen-
dation: conditional based on low-quality evidence.
Historically, en bloc resection of desmoids in both symp-
tomatic and asymptomatic patients was the cornerstone 
of treatment. However, given the risk of substantial sur-
gical morbidity, high recurrence rates after resection, and 
unpredictable biology, surveillance is the currently rec-
ommended primary management rather than medical 
or surgical intervention.121 For enlarging FAP-associated 
desmoid tumors located in critical anatomic sites (eg, root 
of the mesentery) or causing tumor-related complications 
(eg, obstruction, fistulization, pain), multidisciplinary 
treatment should be considered, consisting of systemic 
therapies, radiation, and/or operative intervention.

Surveillance in the setting of FAP-related des-
moids typically involves interval cross-sectional imaging 
obtained at 3- to 6-month intervals. Optimal imaging fre-
quency is individualized, however, and depends on the 
anatomic location of the tumor, the risk of progression, 
and the presence of symptoms related to progression.20,132 
Regular interval imaging surveillance is recommended 
for 2 to 3 years from the time of desmoid diagnosis, after 
which intervals may be extended to 6 to 12 months if clin-
ically and radiographically appropriate.20

Multiple single-center retrospective reports have 
attempted to define the role of surgery in this setting, but 

the heterogeneity of patients, lack of standardization, and 
unavoidable treatment bias limit the generalizability of results. 
A large single-institution retrospective series of 495 patients 
who underwent desmoid resection (only 4% were FAP-
associated) identified young age (younger than 25 years), large 
tumor size (>10 cm), and intra-abdominal location (rather 
than abdominal wall) as risk factors for recurrence.133 Results 
from a national French database comparing initial surgery to 
surveillance showed no difference in event-free survival (53% 
vs 58%; p = 0.41) as related to desmoid tumors.134 Similarly, a 
Dutch retrospective study examining a FAP registry reported 
comparable long-term progression-free survival rates among 
78 patients with FAP-associated desmoid regardless of a sur-
gical or nonsurgical management approach, with 77% of 
patients displaying regression or stability during a median 
follow-up of 8 years.135 In the placebo group of the afore-
mentioned sorafenib prospective study, 20% of patients in 
the placebo group showed no objective growth.127 Given the 
available data, first-line treatment for most patients with des-
moids should typically focus on surveillance.132 Although 
an initial surveillance strategy may result in up to 40% of 
patients experiencing disease progression or requiring a 
change in therapeutic strategy, deferring upfront resection 
likely avoids overtreating desmoids that may spontaneously 
regress, remain stable, or cause minimal symptoms. Surgery 
may be a reasonable initial treatment approach for extra-ab-
dominal or abdominal wall desmoid tumors unless major 
surgical morbidity is anticipated and remains the primary 
approach to intra-abdominal desmoids resulting in hollow 
viscus perforation, obstruction, or fistulization.

Before proceeding with colectomy in the setting of FAP, it 
is important to consider the potential impact of the operative 
approach on future desmoid tumor formation. Retrospective 
series indicate that a minimally invasive approach with IRA, 
compared to a restorative proctocolectomy, is associated with 
a lower risk of future desmoid formation.136–139 However, 
conflicting reports suggest that the operative approach and 
extent of operation result in a similar risk for desmoid forma-
tion.140–143 Based on the body of retrospective literature with 
its inherent selection bias, the risk of desmoid tumors after 
surgical trauma remains unclear and, likely, multifactorial. 
Other factors, such as APC genotype, family history, and sex, 
rather than surgical trauma alone, may influence desmoid 
formation in patients with FAP.144

Surveillance and Treatment of Polyposis 
Without an Identified Pathogenic Variant
13. Patients with clinical polyposis, but without an 
identified pathogenic variant, should be managed on 
the basis of their phenotype. Strength of recommenda-
tion: conditional based on very low–quality evidence.
Between 20% and 50% of patients with attenuated pol-
yposis will not have a variant found in the APC or MYH 
genes.10,145,146 Multiple case series have described alterations 
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that are not included in existing commercial testing that may 
play a role in polyposis, such as genomic rearrangements 
involving APC, APC mosaicism, and pathogenic variants in 
the APC promoter.147–149 Other patients may harbor rare or as 
yet unknown causes of polyposis, such as the more recently 
described polymerase proofreading-associated polyposis.150

Management of patients with polyposis without iden-
tifiable pathogenic variants has been described in observa-
tional studies. In a study of 27 “variant-negative” polyposis 
patients with an average of 51 polyps, 67% of patients 
underwent colectomy after a mean of 3.1 years after diag-
nosis because of the concern for cancer or inability to pro-
vide endoscopic clearance.146 In this study, extracolonic 
findings mirrored attenuated polyposis syndromes, and 
47% of patients had foregut polyps. In another observa-
tional study of 66 Italian patients with FAP, 32 cases of APC 
variant-negative polyposis were identified. These patients 
were less likely to display extracolonic manifestations.151 
In the absence of a known pathogenic variant, it is rea-
sonable to treat patients according to their phenotype by 
maintaining endoscopic clearance in patients when possi-
ble and proceeding with colectomy or proctocolectomy if 
required because of polyp burden,151 though these recom-
mendations are based on limited observational data.20
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