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Abstract

Background: Hereditary adenomatous polyposis syndromes, including familial adenomatous polyposis and other rare adenomatous
polyposis syndromes, increase the lifetime risk of colorectal and other cancers.

Methods: A team of 38 experts convened to update the 2008 European recommendations for the clinical management of patients with
adenomatous polyposis syndromes. Additionally, other rare monogenic adenomatous polyposis syndromes were reviewed and
added. Eighty-nine clinically relevant questions were answered after a systematic review of the existing literature with grading of
the evidence according to Grading of Recommendations, Assessment, Development, and Evaluation methodology. Two levels of
consensus were identified: consensus threshold (>67% of voting guideline committee members voting either ‘Strongly agree’ or
‘Agree’ during the Delphi rounds) and high threshold (consensus > 80%).

Results: One hundred and forty statements reached a high level of consensus concerning the management of hereditary adenomatous
polyposis syndromes.

Conclusion: These updated guidelines provide current, comprehensive, and evidence-based practical recommendations for the
management of surveillance and treatment of familial adenomatous polyposis patients, encompassing additionally MUTYH-
associated polyposis, gastric adenocarcinoma and proximal polyposis of the stomach and other recently identified polyposis
syndromes based on pathogenic variants in other genes than APC or MUTYH. Due to the rarity of these diseases, patients should be

managed at specialized centres.

Abbreviations UDCA ursodesoxycolic acid
APC adenomatous polyposis coli UGM upper gastrointestinal manifestations
A agree
a-FAP attenuated familial adenomatous polyposis BaCkground
BER base-excision repair Colorectal cancer (CRC) is one of the most frequently diagnosed
CHRPE congenital hypertrophy of the retinal pigmented cancers, accounting for 10% of cancer deaths worldwide'™.

epithelium There is a strong correlation between family history and CRC
CMMRD congenital mismatch repair deficiency risk. Roughly 30% of CRC patients have at least one relative
CcMV cribriform-morulae variant affected with CRC*®. High-risk autosomal dominant or
Cp chemoprevention recessive hereditary syndromes account for 3-5% of CRCs and
CRC colorectal cancer the chance of having a hereditary CRC syndrome is increased
D disagree when CRC is diagnosed before the age of 50 years’®. Patients
DT desmoid tumour with adenomatous polyposis syndromes are at high risk of
EUS endoscopic ultrasound developing gastrointestinal tumours, often accompanied by an
FAP familial adenomatous polyposis increased risk of malignancies in other organs.
FDR first-degree relatives
GAPPS gastric adenocarcinoma and proximal polyposis of

the stomach Genetic diversity and clinical characteristics of
al gastrointestinal adenomatous polyposis syndromes
HGIEN high-grade intraepithelial neoplasia Familial adenomatous polyposis (FAP) is an autosomal dominant
HPV human papilloma virus hereditary cancer syndrome that accounts for about 1% of all
IPAA ileal pouch anal anastomosis diagnosed CRCs. Heterozygous constitutional pathogenic variants
IRA ileorectal anastomosis (PVs) in the tumour suppressor gene APC cause FAP. APC encodes
ITT intention to treat a negative regulator of the canonical WNT/B-catenin signalling
LE level of evidence pathway’. Whereas most PVs in APC are inherited, 15-30% arise
LGM lower gastrointestinal manifestations de mnovo, and when occurring post-zygotically in embryonic
MAP MUTYH-associated polyposis tissues, they result in APC mosaicism. Somatic mosaicism may
MGPT multi-gene panel testing result in sporadic adenomatous polyposis patients, and is usually
MMR mismatch repair associated with milder phenotypes'®*®. Longitudinal studies
N neutral show that CRC risk in FAP is proportional to the colonic polyp
OGD oesophagogastro-duodenoscopy burden. A very rare and specific phenotype named GAPPS (gastric
PPAP polymerase proofreading-associated polyposis adenocarcinoma and proximal polyposis of the stomach) is
PTC papillary thyroid carcinoma observed in individuals with specific heterozygous PVs affecting
PV pathogenic variant the APC promoter 1B
SA strongly agree In patients with FAP who do not receive prophylactic
SD strongly disagree treatment, the risk of CRC increases with age, reaching virtually
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100% by 60 years. In addition, there is an increased risk of
duodenal cancer, gastric cancer, thyroid cancer, desmoid
tumours, pancreatic cancer, hepatoblastoma and a variety of
non-cancerous manifestations including congenital hypertrophy
of the retinal pigment epithelium (CHRPE), dermoid cysts,
osteomas, and dental anomalies that are characteristic of the
syndrome and may be the initial presenting features.

MUTYH-associated polyposis (MAP) is an autosomal recessive
hereditary cancer syndrome and is the second most common
cause of adenomatous polyposis, accounting for approximately 7%
of patients with an adenomatous polyposis phenotype and 0.7% of
CRCs™ '8 As with FAP, there is a wide spectrum of phenotypes
observed in the large bowel, from mild to profuse polyposis, and
some may present with CRC without a polyposis phenotype'®??.
Patients with MAP are at increased risk of developing extra-colonic
malignancies, including non-melanoma skin cancer, duodenal
cancer, ovarian and endometrial cancer or bladder cancer, among
others'®?3, Similar to FAP, MAP patients have a higher risk of
developing CHRPE*?. However, unlike FAP, MAP patients are not at
higher risk of osteomas, desmoid tumours, or gastric cancer’'?.
MAP is caused by biallelic PVs (that is the homozygous or
compound heterozygous variants) in MUTYH, which encodes a
glycosylase of the DNA base excision repair (BER) system’%,
Biallelic PVs in two other BER glycosylases, NTHL1 and MBD4,
cause very rare autosomal recessive adenomatous polyposis and
multiple organ cancer predisposition syndromes®*%,

Heterozygous germline PVs in POLE and POLD1 affecting
the proofreading function of polymerases e and § (that is
specific missense variants in their exonuclease domains)
cause an autosomal dominant adenomatous polyposis
and cancer predisposition syndrome called polymerase
proofreading-associated polyposis (PPAP)?’~%%.

Adenomatous polyposis can be a feature of the rare
multi-organ tumour condition, constitutional mismatch repair
deficiency (CMMRD), which is caused by biallelic constitutional
PVs in any of the Lynch syndrome associated DNA mismatch
repair (MMR) genes MSH6, PMS2 or more rarely MLH1 or MSH2%°.
Cases of adenomatous polyposis diagnosed in adulthood have
been exceptionally associated with biallelic constitutional PVs in
non-Lynch syndrome MMR genes, such as MSH3 and MLH3°"3?,
Heterozygous PVs in AXIN2, another negative regulator of WNT
signalling, have been associated with a predisposition to
adenomatous polyposis and/or oligodontia®*~°.

Methods

Guidelines working group

In 2008, guidelines for the clinical management of FAP were
published by a group of European experts known as the Mallorca
Group. The current revision was carried out by a working group
formed by members of the European Hereditary Tumour Group
(EHTG) and European Society of Coloproctology (ESCP), including
many of the previous authors and extending the group with
guideline- and/or topic-experienced society members. The Chair of
EHTG (G.M.), appointed a guideline leader (G.Z.), who invited the
authors to participate in the process of developing evidence-based
guidelines including the literature search, grading and the Delphi
process. A total of 39 experts from 13 countries, including
surgeons, gastroenterologists, pathologists, clinical and molecular
geneticists, gynaecologists, and a patient representative, were
recruited. The topics to be addressed were divided into six
subgroups (see Appendix S1): FAP lower gastrointestinal (GI)
manifestations, FAP upper GI manifestations and GAPPS, FAP

desmoid tumours, other extra-colonic manifestations in FAP, FAP
chemoprevention, MAP and other rare adenomatous polyposis.
The EHTG pursues the concept of dynamic guidance,
implementing a continuous update process by the guideline
members to address the gaps in recommendations or make
changes when new evidence emerges in the literature.

Scope of updated guidelines

This updated revision of the FAP guidelines aims to investigate the
latest evidence concerning the clinical issues covered in the
previous FAP guidelines. Additionally, other adenomatous polyposis
syndromes have been included. The guideline objective is to assess
and explore additional facets related to FAP, MAP and other rare
adenomatous polyposis, with a particular emphasis on identifying
gaps in the existing literature within specific domains. The
intention is to stimulate novel collaborative studies that address
these knowledge gaps. The guidelines target both experts in the
field of adenomatous polyposis syndrome and individuals who may
not have extensive knowledge but who will encounter these
conditions. In order to satisfy the different needs, we elaborated
both a short version including the essentials of management and a
more extensive version that discusses in depth the current literature.

Literature search

A PICO (Patients, Intervention, Comparison, Outcomes) model
was created for each area of interest, based on questions
previously developed by each subgroup (see Appendix S2). Expert
librarians assisted in performing a systematic literature search
using databases such as PubMed, the Cochrane Database of
Systematic Reviews, Scopus, and Medline. Manual searches
for relevant articles from January 2006 to July 2021 were
conducted. Titles and abstracts were screened, and relevant
English articles were reviewed independently by two members,
with discrepancies resolved by a senior member (see Appendix
S3). In cases where no articles meeting the criteria within the
specified time frame were identified to adequately address the
formulated research questions, earlier articles that were relevant
but not within the designated period were included in the
supplementary comments section for further reference and
contextual information. The level of evidence was graded as
high, moderate, low, or very low, following GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation)
criteria (http:/www.gradeworkinggroup.org/). Additional manual
searches were carried out in May 2023 to identify the latest
relevant publications published between August 2021 and May 2023.

Voting process

Multiple anonymous Delphi procedures were conducted within
the guideline committee to reach consensus. The level of
agreement with statements was rated using a 5-point scale:
‘Strongly agree’ (SA), ‘Agree’ (A), ‘Neutral’ (N), ‘Disagree’ (D), and
‘Strongly disagree’ (SD). Participants had the option to opt out if
the statement was not within their area of expertise.
Participants were also asked to provide anonymous feedback on
the clarity of statements and suggest improvements where
needed. After the Delphi rounds, the statements were discussed
and adjusted during online sessions, if necessary. Two levels of
consensus were identified: consensus threshold (>67% of voting
guideline committee members voting either ‘Strongly agree’
or ‘Agree’ during the Delphi rounds) and high threshold
(consensus > 80%). The AGREE reporting checklist was used to
guide the reporting of the process.
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Results

A total of 140 recommendations for patients with FAP, MAP, GAPPS
or other rare hereditary adenomatous polyposis syndromes were
developed.

The guidelines were categorized into four topics: FAP, MAP, other
hereditary adenomatous syndromes, and GAPPS. Where applicable,
each topic was further divided into subsections. All the statements
pertaining to each section are summarized in Tables 1-12.

If a high consensus was not achieved, the different opinions
expressed were recorded, discussed within the working groups,
and consequently elucidated in the comment sections. Each
original article whose data contributed to the development of the
statements was individually summarized. The summary of
evidence from the referenced articles is provided in Appendix S4.

Short version of the guidelines

Both short and extended versions of the guidelines are provided
below. The short versions provides an overview of the most
clinically salient components of the guidelines with full
description in the extended version.

Familial adenomatous polyposis

Section I: lower gastrointestinal manifestations
(LGM)

Surveillance

It is well-established that children and adolescents at high risk of
developing FAP or attenuated (a)-FAP (patients with a germline PV
in the APC gene—for FAP disease—or patients with at least one
first-degree relative affected by classical or a-FAP) should undergo
regular surveillance®®?’”. Retrospective studies do not accurately
reflect the true natural course of disease. A few studies have
reported cases of exceptionally young age of cancer development®,
which emphasizes the need to follow these patients proactively in
surveillance programmes. As a result, surveillance in classical FAP
patients is recommended to start at the age of 12. Historically,
a-FAP has been used to describe a type of FAP with later onset of
adenoma and CRC development®™™'. This suggests that
surveillance in a-FAP patients can theoretically safely begin later
in life than in classical FAP. However, even between individuals
with the same PV, the phenotype may vary in terms of the
occurrence, severity and timing of manifestations****. Based on
these considerations (age of adenoma onset typically between 35
and 45 years® and median age of CRC diagnosis of approximately
55 years*>*!), in a-FAP it is not safe to suggest starting surveillance
later than 18-20 years of age.

Alarm symptoms such as rectal bleeding, anaemia, increase in
bowel movements and mucous discharge should prompt
colonoscopy regardless of age, genotype and phenotype***>. The
role of colonoscopy surveillance among FAP patients is well
established, demonstrating a reduction in the incidence of CRC
and associated mortality*®*’. Recent studies have highlighted the
age-related absence of neoplasia in the rectosigmoidal segment,
ranging from approximately 10% to 35%**%. Therefore, a full
colonoscopy is considered the safest modality for surveying the
colon. Factors such as patient preference and the habits of the
medical team, including routine sedation during the procedure,
need to be taken into consideration. Taking the heterogeneity of
polyp distribution into account®°, the best modality of colonic
surveillance in polyposis syndromes is a full colonoscopy. Despite
chromoendoscopy showing greater detection of diminutive

adenomas compared to white-light endoscopy in FAP
colonoscopy™, it is unlikely that detection of these will in
influence established management or affect the timing of
surgery. There is a lack of evidence regarding the ideal interval
for colonic surveillance. Different guidelines offer varying
suggestions, ranging from yearly intervals® to tailored intervals
based on phenotypes®’. A recent study found a correlation
between polyp progression and the polyp count at the initial
colonoscopy, particularly if the count is >100, or the patient has a
PV in codon 1309°°. However, genotype alone is not sufficient to
determine the timing of surveillance. These guidelines propose
adjusting the interval of colonoscopy surveillance based on
various factors, rather than relying on a fixed period. Certain
critical factors, such as the presence of a PV in the codon 1309 of
the APC gene, a high number of polyps, and the presence of large
adenomas, may warrant a shorter surveillance interval (see Fig. 1).

Surgery

Timing of surgery

In order to determine the optimal timing for prophylactic surgery,
different parameters must be assessed and weighed. Kobayashi
et al. conducted a multicentre observational cohort study,
compiling data from 303 patients who had colorectal surgery for
FAP between 2000 and 2012 across 23 different institutions. Of
these 303 surgical cases, 115 individuals (38%) were diagnosed
with CRC. As expected, a significant correlation emerged
between older age and various phenotypes. In the three distinct
phenotypes—attenuated (<100 polyps), sparse (100-1000 polyps)
and profuse polyposis (>1000 polyps)—cancer was observed in
47.4%, 36.2% and 36.8% of patients respectively. Patients with
CRC had mean ages of 50, 39 and 34 years for these phenotypes
respectively, whereas patients without CRC had mean ages of
33, 31 and 31 years. The study aimed to pinpoint the optimal
age threshold for predicting CRC development in individuals
with attenuated, sparse, and profuse FAP, which were identified
as 46, 31 and 27 years respectively>*. Consequently, we propose
that clinical management and the recommended timing for
prophylactic surgery should be individually customized to
match each phenotype. It is also known that patients with an
APC pathogenic variant within codons 1250-1549°? or codons
1250-1464% frequently present a severe phenotype and may
benefit from earlier prophylactic surgery>>. Some studies have
associated the presence of symptoms, particularly rectal
bleeding™, with the risk of dysplasia, suggesting the need for
prompt intervention. A delay in performing prophylactic surgery
could be acceptable in some situations®®; however, there is a
higher rate of malignant polyps in patients undergoing
prophylactic surgery at higher ages at the time of surgery®*. This
finding reasonably suggests that surgeons and endoscopists/
gastroenterologists should provide a clinical indication for
prophylactic colectomy, allowing flexibility to schedule the
surgery within the best window of time for patients.
Prophylactic surgery can be planned at a time that is suitable
for the patient, based on the risk of cancer as assessed by
colonoscopy. The timing of surgery should consider social
issues, family planning, emotional development of the patient in
relation to age, and the likelihood of attending planned
surveillance. The two main options for prophylactic removal of
the large intestine are colectomy with ileorectal anastomosis
(IRA) and proctocolectomy with ileal pouch-anal anastomosis
(IPAA). In the IRA procedure, the rectum is preserved, whereas
in the IPAA, a pelvic dissection is performed to create a pouch


http://academic.oup.com/bjs/article-lookup/doi/10.1093/bjs/znae070#supplementary-data

Zaffaronietal. | 5

Table 1 Short version: statements pertaining to the lower gastrointestinal manifestations

Statements

Level of evidence and agreement

Surveillance

LGI.1A: Surveillance should begin at 12 years of age in asymptomatic patients with a germline PV in the
APC gene (for FAP disease), or in asymptomatic patients with FDRs affected by classical FAP (if a genetic
test is not available or if no PV is detected in the affected relative).

LGI.1B: In symptomatic patients with germline PV in the APC gene (for FAP disease), or patients with FDRs
affected by classical FAP if a genetic test is not available or if no PV is detected) colonoscopy should start
at any age and as soon as possible.

LGL2A: Surveillance can start later but no later than 18-20 years of age in asymptomatic patients with a
germline PV in the APC gene for attenuated FAP disease and an attenuated proband/family phenotype.
Alternatively, surveillance should also begin in asymptomatic patients with first-degree relatives affected
by attenuated FAP, if a genetic test is not available or if no known pathogenic mutations are detected.

LGIL.2B: Colonoscopy should start at any age and as soon as possible in symptomatic patients with a
germline PV in the APC gene for a-FAP disease or in patients with FDRs affected by a-FAP (if a genetic test
is not available or if no known pathogenic mutations are detected).

LGIL.3: The optimal modality for colorectal surveillance in classical FAP is high-definition white-light
colonoscopy. Flexible sigmoidoscopy can be considered as an initial option, according to patient
preference. If adenomas are identified high-definition white-light colonoscopy should be performed.

LGI.4: The optimal modality for colorectal surveillance in a-FAP is high-definition white-light colonoscopy.

LGI.5A: Endoscopic surveillance of the colon should be adapted according to phenotype, genotype—
phenotype and the severity of the disease.

LGL.5B: Repeat endoscopy should be performed within 1 year or less if at least one of the following criteria is
present:
e APC germline PV of codon 1309 associated with a severe phenotype.
¢ Presence of >100 adenomas at colonoscopy.
e Presence of large polyps at colonoscopy (>10 mm).
e Symptoms.
e Rapid progression in terms of polyp size.
LG.5C: Repeat endoscopy may be performed at 2 years when the phenotype shows all of the following
criteria:
e Presence of 0-20 adenomas.
¢ Presence of small adenomas at colonoscopy (1-2 mm)
e Absence of symptoms.
LGIL.6A: White-light high-definition colonoscopy is sufficient for surveillance colonoscopy in FAP.

LGL6B: There are insufficient data to recommend the use of advanced imaging technology.

LGIL.6C: White-light endoscopy is sufficient in most cases; virtual or dye-based chromoendoscopy could
have advantages in discriminating between the clinical diagnosis of FAP versus a-FAP.

Surgery
LGI.7: Absolute indications for immediate colorectal surgery in FAP are:
e Certain or suspected cancer.
e Severe symptoms from polyposis.
e Severe disease (>1000 polyps at colonoscopy).
e Unfavourable histological features (such as HGIEN, villous adenoma, etc.).
Indications for planned surgery are:
e Polyps >10 mm in diameter.
e Favourable histological features.
e Substantial increase in polyp number between examinations.
¢ Sparse disease (100-1000 polyps).
LGIL.8A: IPAA may be offered to patients with either:
e 20 or more rectal adenomas.
e Approximately 500 or more colonic adenomas.
e APC mutation at codon 1250-1450.
IRA may be offered to:
e Patients with 5 or fewer rectal adenomas and less than 500 colonic adenomas.
LG.8B: Patient preference about surgical choice should be considered.

LGL.9: There is no conclusive evidence indicating a clear advantage or disadvantage in performing
dissection with mesocolic/mesorectal excision.

LGI.10: Routine diverting ileostomy is not mandatory when total proctocolectomy with IPAA is performed.

LE: low

Agreement: 83%

(SA 49%; A 34%; N 7%; D 10%)

LE: low

Agreement: 90%

(SA 56%; A 34%; N 3%; D 7%)

LE: low

Agreement: 69%

(SA 31%; A 38%; N 17%; D 4%;
SD 10%)

LE: low

Agreement: 90%

(SA 55%; A 35%; N 7%; D 3%)

LE: low

Agreement: 100%

(SA 55%; A 45%)

LE: low

Agreement: 92%

(SA 71%; A 21%; N 8%)

LE: low

Agreement: 90%

(SA 40%; A 50%; N 7%; D 3%)

LE: low

Agreement: 87%

(SA 57%; A 30%; N 3%; D 10%)

LE: low
Agreement: 70%
(SA 20%; A 50%; N 20%; D 10%)

LE: low

Agreement: 89%

(SA 56%; A 33%; N 7%; D 4%)
LE: low

Agreement: 93%

(SA 55%; A 38%; N 7%)

LE: low

Agreement: 73%

(SA 23%; A 50%; N 23%; D 4%)

LE: low
Agreement: 93%
(SA57%; A 36%; N 3.5%; D 3.5%)

LE: low
Agreement: 86%
(SA 29%; A 57%; N 14%)

LE: low

Agreement: 100%

(SA 44%; A 56%)

LE: low

Agreement: 96%

(SA 31%; A 65%; SD 4%)

LE: low

Agreement: 80%

(SA 55%; A 25%; N 10%; D 5%;
SD 5%)

(continued)
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Table 1 (continued)

Statements

Level of evidence and agreement

LGI.11: When the rectum can be preserved, an ileo-sigmoid anastomosis could be considered to diminish

the risk of anastomotic leak and improve functional outcome.

Post-surgical management

LGI.12A: The optimal modality for surveillance after an IRA is endoscopy. The surveillance interval should
not exceed 2 years, starting from the colectomy, and should be individualized based on phenotype.

LGI.12B: All polyps >5 mm should be removed (endoscopically or with transanal excision).

LGI.12C: Secondary proctectomy should be considered when polyposis is no longer conservatively

manageable or in the presence of two or more polyps with HGD.

LGI.13A: Endoscopic surveillance of an ileo-anal pouch should start 12 months after colectomy.

LGI.13B: Endoscopic surveillance of an ileo-anal pouch should be performed annually.

LGI.14A: Pouch adenomas may be managed endoscopically.

LGI.14B: In the presence of HGD in/of complete polyp resection, the pouch should be surveilled within 6

months.

LGI.14C In the presence of two or more polyps with HGD, surgery may be considered.

LGI.15: In the case of pouch carcinoma, pouchectomy/dismantling of the pouch is indicated.

LGI.16: Expanding endoscopy to the more proximal small bowel should be performed during pouchoscopy

in FAP patients after total proctocolectomy with IPAA.

LE: low
Agreement: 95%
(SA 24%; A 71%; SD 5%)

LE: low
Agreement: 93%
(SA 57%; A 36%; D 3.5%; SD
3.5%)
LE: low
Agreement: 86%
(SA 41%; A 45%; N 7%; D 7%)
LE: low
Agreement: 100%
(SA 52%; A 48%)
LE: low
Agreement: 88%
(A 88%; N 12%)
LE: low
Agreement: 81%
(SA 29%; A 52%; D 14%; SD 5%)
LE: low
Agreement: 100%
(SA 57%; A 43%)
LE: low
Agreement: 100%
(SA 50%; A 50%)
LE: low
Agreement 100%
(SA 52%; A 48%)
LE: Expert opinion
Agreement 100%
(SA 58%; A 42%)
LE: low
Agreement 100%
(SA 48%; A 52%)

A, agree; a-FAP, attenuated familial adenomatous polyposis; D, disagree; FAP, familial adenomatous polyposis; FDR, first-degree relatives; HGD, high-grade
dysplasia; HGIEN, high-grade intraepithelial neoplasia; IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis; LE, level of evidence; N, neutral; PV,

pathogenic variant; SA, strongly agree; SD, strongly disagree.

that mimics a reservoir. Each proposed surgery has its own
advantages and disadvantages. Some patient characteristics can
guide the choice (see Fig. 2):

e APC germline PV: patients with a severe genotype (codons 1250—
1464) are good candidates for an IPAA, as they have the highest
cumulative incidence of rectal cancer after rectal-sparing
surgery”>>°. On the other hand, indications for rectal-sparing
surgery are APC mutation outside the codon 1250-1450, or in
patients with a-FAP and mutations before codon 157 or
beyond codon 1595, or, in the alternatively spliced part of
exon 9, codons 312-412, who show a low risk of rectal cancer
and secondary proctectomy after IRA**°,

Polyp number in the rectum: the risk of proctectomy after IRA is
reported to be zero if patients originally had fewer than 5 rectal
adenomas and fewer than 1000 colonic adenomas. In patients
with 5-20 preoperative rectal adenomas, the proctectomy rate
is reported to be 13%, but when there were 20 or more rectal
adenomas, the proctectomy rate increased to 54%°’. The risk
of developing cancer in the pouch, rectal cuff and anal
transitional zone (ATZ) is low, but not zero. Carcinomas are
detected more often in the rectal cuff/ATZ than in the pouch
itself’®. A higher incidence of adenomas in the ATZ (and
rectal cuff) is documented in patients with remaining rectal
epithelium®®~®°. It is recommended not leave the rectal cuff
when performing an IPAA, or at least it should be as short as
possible. However, the risk of further adenoma development

and the possible worsening of faecal incontinence should be
weighed against each other.

Choice of surgical procedure

Another major debate concerns which of the two surgical
procedures is associated with a better quality of life. Historically,
one of the main advantages of suggesting total colectomy with
IRA is its good functional outcome. In a meta-analysis of 12
retrospective studies, patients undergoing IPAA had a higher (on
average) number of bowel movements per day, with a higher rate
of experiencing night-time defecation, wearing a pad, and 50.5%
experiencing incontinence during a 24-hour period®’. These
considerations could lead to suggesting IRA, if compatible with an
acceptably low risk of developing later rectal cancer. Another
important aspect to consider is fertility issues, especially for
women who wish to have children. Currently, there is no
convincing evidence showing different fertility outcomes between
IPAA and IRA procedures. However, there have been reports of
reduced female fertility in IPAA compared to the IRA procedure®®
%, which has led to suggestions of postponing or avoiding a
colectomy with IPAA in young women who want to have
children®. After an exhaustive review, including the distinction
between IPAA performed for FAP or ulcerative colitis (UC), and
considering the increased use of laparoscopic approaches, it was
concluded that there is no convincing evidence showing different
fertility outcomes between IPAA and IRA in female FAP patients
(see OEM.19). In the largest retrospective study of 49 FAP patients
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Table 2 Short version: statements pertaining to upper gastrointestinal manifestations in familial adenomatous polyposis

Statements

Level of evidence and
agreement

Risk factors for upper GI neoplasia in FAP
UGI.1: Therisk factors most strongly associated with duodenal adenocarcinoma include Spigelman stage IV
(either at first endoscopy or during surveillance), HGD in duodenal adenomas, duodenal adenomas
>10 mm in diameter, and ageing. Additional risk factors have provided inconsistent evidence and need
further evaluation.
UGI.2A: The risk of papillary adenocarcinoma could increase with age.

UGIL.2B:

¢ Papillary adenoma could be a risk factor of papillary adenocarcinoma.

¢ A personal history of extra-intestinal manifestations could increase the risk of developing a papillary
adenoma.

¢ An advanced papillary adenoma (>1 cm, HGD and villous or tubular-villous component) increases the
papillary carcinoma risk.

e The association between male gender, a personal history of cholecystectomy and/or a personal history
of extra-colonic malignancy as risk factors of papillary carcinoma is uncertain and needs further
investigation.

UGI.2C: The Spigelman classification could underestimate the risk of developing a papillary
adenocarcinoma.

UGI.2D: Among the known pathogenic adenomatous polyposis coli gene variants, none have been identified
as a risk factor for the development of papillary adenocarcinoma.

Surveillance
UGI.3: Endoscopic surveillance of the upper GI tract may start after the age of 18 years but no later than 30
years.

UGI.4A: Surveillance intervals depend on gastric, duodenal and neo-duodenal (post-surgical) endoscopic
findings. The site with the most advanced stage should direct the surveillance interval.

UGI.4B: Duodenal surveillance intervals should be based on the Spigelman stage and the appearance of the
papilla. Surveillance recommendations are illustrated in Fig. 4.

UGIL.4C: Gastric surveillance intervals should depend on the number, the dimensions and the histological
characteristics of adenomas. Surveillance recommendations are illustrated in Fig. 5.

UGI.4D: Post-duodenal surgery surveillance intervals depend on the type of duodenal surgery performed.
Surveillance recommendations are reported in Fig. 4.

UGI.5A: Duodenal and papillary surveillance could rely on cap-assisted forward-viewing endoscopy for
complete visualization of the papilla. If the papilla is not adequately viewed, side-viewing endoscopy
should be used.

UGI.5B: Chromoendoscopy, both digital and dye-chromoendoscopy, can be used to improve the
visualization of duodenal, papillary and gastric adenomas. Narrow-band imaging could also improve the
visualization of duodenal and papillary adenomas.

UGI.5C: Video-capsule endoscopy is not adequate for gastric, duodenal and papillary surveillance.

UGL.5D: Endoscopic ultrasound and double-balloon enteroscopy are not part of routine endoscopic
surveillance, but they could be useful as second-level diagnostic and/or therapeutic exams.

UGL.6: No statement can be provided on the use of random duodenal biopsies.

UGI.7A: The impact of random biopsies on the prevention of papillary adenocarcinoma is unknown. Thus,
no formal recommendations to adopt or not this strategy of systematic random papillary biopsies can be
made.

UGI.7B: Taking random biopsies of the papilla improves the diagnosis of low-grade dysplasia.

The benefit of random biopsies in macroscopically normal tissue to detect an HGD or an invasive
adenocarcinoma of the papilla is very low, at least lower than 1% but not nil.

Spigelman staging system

UGI.8: The Spigelman stage-based management provides the highest available level of evidence for
duodenal cancer prevention. However, there are limitations to the Spigelman stage, which could be
improved upon.

UGI.9A: The average lifetime risk of duodenal cancer is estimated to be up to 30% for Sp-1V, 13% for Sp-III,
12% for Sp-II, and lower than 5% for Sp-I and Sp-0.

UGI.9B: The estimated lifetime risk of duodenal cancer may be lowered after endoscopic or surgical
downstaging.

LE: low
Agreement: 93%
(SA 55%; A 38%; N 3%; D 4%)

LE: Very low

Agreement: 89%

(SA 43%; A 46%; N 6%; D 5%)
LE: Very low

Agreement: 90%

(SA 38%; A 52%; N 3%; D 7%)

LE: Low

Agreement: 90%

(SA 38%; A 52%; N 3%; D 7%)
LE: Very low

Agreement: 100%

(SA 29%; A 71%)

LE: Low

Agreement: 89%

(SA 35%; A 54%; N 4%; D 7%)

LE: Low

Agreement: 89%

(SA 71%; A 18%; N 11%)

LE: Low

Agreement: 89%

(SA 50%; A 39%; N 7%; D 4%)

LE: Low

Agreement: 89%

(SA 45%; A 44%; N 7%; D 4%)

LE: Low

Agreement: 82%

(SA 43%; A 39%; N 11%; D 4%;
SD 3%)

LE: Moderate

Agreement: 92%

(SA 65%; A 27%; N 4%; D 4%)

LE: Moderate

Agreement: 81%

(SA 39%; A 42%; N 15%; D 4%)

LE: Low

Agreement: 96%

(SA 65%; A 31%; N 4%)

LE: Low

Agreement: 85%

(SA 54%; A 31%; N 15%)

LE: —

Agreement: 87%

(SA 54%; A 33%; N 13%)

LE: Very low

Agreement: 86%

(SA 38%; A 48%; N 14%)

LE: High

Agreement: 86%

(SA 52%; A 34%; N 10%; D 4%)

LE: Low

Agreement: 97%

(SA 59%; A 38%; N 3%)
LE: Low

Agreement: 89%

(SA 22%; A 67%; N 11%)
LE: Low

Agreement: 100%

(SA 35%; A 65%)

(continued)
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Table 2 (continued)

Statements

Level of evidence and
agreement

Endoscopic treatment option:
UGI.10A: Endoscopic downstaging should be personalized according to endoscopic findings. Ideally,
Spigelman stage IV should be downstaged as much as possible. An attempt to downstage Spigelman stage
11T can be performed.

UGI.10B: All non-papillary duodenal lesions >10 mm should undergo endoscopic resection.

UGI.10C: Non-papillary duodenal lesions measuring 5-10 mm in size could undergo either endoscopic
resection or surveillance.

UGI.10D: All papillary adenomas should be candidates for endoscopic resection, but especially if harbouring
HGD, villous histology, or if >10 mm in size.

UGI.10E: All gastric adenomas larger >5 mm should undergo endoscopic resection.

UGI.10F: All gastric, duodenal and ampullary histologically proven carcinomas with endoscopic features
suggestive of invasive adenocarcinoma should undergo surgery with or without systemic therapy, rather
than endoscopic resection.

Duodenal surgery versus endoscopic management

UGI.11A: Curative surgical resection must be offered to surgically resectable, histologically proven

duodenal and ampullary adenocarcinoma.

UGI.11B: Prophylactic surgical resection could be considered for Spigelman stage IV duodenal polyposis.

UGI.11C: Prophylactic surgical resection could be considered for Spigelman stage II-1II that is not
endoscopically manageable.

UGI.11D: Papillary adenomas >10 mm or with HGD should undergo endoscopic resection, rather than
surgical resection, if feasible.

UGI.12A: All duodenal, papillary and gastric lesions with histologically proven invasive carcinoma should
undergo surgery (if surgically completely resectable).

UGI.12B: Spigelman stages III and IV duodenal polyposis without evidence of invasive tumour should
undergo endoscopic treatment, if feasible, rather than surgical resection. However, there should be a low
threshold to offer surgical resection once downstaging appears no longer manageable endoscopically.

UGI.12C: Papillary and duodenal adenomas should undergo endoscopic resection, rather than surgery, if
feasible.

UGI.13: Pancreato-duodenectomy is the procedure of choice in case of suspected duodenal cancer. For
prophylactic surgery, both pancreas-sparing duodenectomy and pancreatico-duodenectomy may be
considered.

Management of gastric findings

UGI.14A: Endoscopic resection of FGPs has not been demonstrated to reduce the risk of gastric
adenocarcinoma. However, in cases of large or symptomatic FGPs, endoscopic resection may be
considered after expert evaluation.

UGI.14B: Fundic gland polyposis may progress to gastric adenocarcinoma in patients with FAP. Such risk
cannot be quantified up to now.

UGI.15: Endoscopic resection may be a consideration for FGPs that are large or symptomatic, after expert
evaluation.

UGI.16: Suspected gastric adenomas should be removed, endoscopically if feasible.

Management of small intestinal findings including post UGI surgery
UGI.17: After surgery, the neo-duodenum and jejunum should receive endoscopic surveillance.

UGI.18: Small bowel surveillance is not routinely indicated, but small bowel examination is recommended
before duodenal surgical intervention.

UGI.19: When examination of the small bowel is indicated, video-capsule endoscopy is the method of
choice. If positive, patients should undergo enteroscopy for diagnosis and therapy.

LE: Low

Agreement: 85%

(SA 31%; A 54%; N 8%; D 4%;
SD 3%)

LE: Moderate

Agreement: 93%

(SA 52%; A 41%; D 7%)

LE: Low

Agreement: 82%

(SA 21%; A 61%; N 11%; D 7%)

LE: Low

Agreement: 85%

(SA 52%; A 33%; N 7%; D 8%)

LE: Low

Agreement: 83%

(SA 28%; A 55%; N 10%; D 7%)

LE: Strong

Agreement: 93%

(SA 72%; A 21%; D 7%)

LE: Strong

Agreement: 100%

(SA 86%; A 14%)

LE: Moderate
Agreement: 88%

(SA 31%; A 57%; N 8%; D 4%)
LE: Low

Agreement: 88%

(SA 31%; A 57%; N 8%; D 4%)
LE: Low

Agreement: 86%

(SA 54%; A 32%; N 14%)
LE: Strong

Agreement: 100%

(SA 86%; A 14%)

LE: Low

Agreement: 93%

(SA 50%; A 43%; N 7%)
LE: Low

Agreement: 96%

(SA 48%; A 48%; N 4%)
LE: Low

Agreement: 100%

(SA 35%; A 65%)

LE: Low

Agreement: 100%

(SA 35%; A 65%)

LE: Very low
Agreement: 82%

(SA 18%; A 64%; N 7%; D 11%)
LE: Low

Agreement: 93%

(SA 39%; A 54%; N 7%)
LE: Low

Agreement: 100%

(SA 56%; A 44%)

LE: Low

Agreement: 100%

(SA 75%; A 25%)

LE: Low

Agreement: 100%

(SA 42%; A 58%)

LE: Low

Agreement: 95%

(SA 16%; A 79%; D 5%)

A, agree; D, disagree; FAP, familial adenomatous polyposis; FGP, fundic gland polyp; GI, gastrointestinal; HGD, high-grade dysplasia; LE, level of evidence; N, neutral;

SA, strongly agree; SD, strongly disagree.
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sigmoidoscopy
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High-definition, white-light —
Colonoscopy — Yes—| Adenoma Idetectlon.
l No
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Endoscopic findings indicate surgical referral?
l l No | Yes l l
All of the following criteria One or more of the following: Indications for planned surgery Absolute indications for
Presence of 0-20 adenomas APC mutation of the codon Polyp >10 mm in diameter immediate colorectal surgery:
Presence of small adenomas 1309 associated with a severe Favorable histologic features Certain or suspected cancer
(1-2 mm) without large phenotype Substantial increase in polyp Severe symptoms from
adenomas Presence of 100 adenomas number between examinations polyposis
Absence of symptoms or more at colonoscopy Sparse disease (100—-1000 Severe disease (>1000 polyps
Presence of large polyps at polyps) at colonoscopy)
colonoscopy (10 mm or more) Unfavourable histologic
Presence of symptoms features (such as HGIEN,
Rapid progression of polyp size villous adenoma, etc.)
v v A
Repe_at selmiEEny Re_-peat SOIEET Refer to surgeon Refer to surgeon
in 2 years in 1 year or less
Fig. 1 Endoscopic surveillance and management for FAP patients
APC, adenomatous polyposis coli; FAP, familial adenomatous polyposis; HGIEN, high-grade intraepithelial neoplasia.
after IRA and 51 after IPAA, no difference was detected in the rate of phenotype (including attenuated, classical and MAP) and

fertility problems (9/49 and 9/51 respectively)®. It is also worth
noting that the use of the laparoscopic approach has been
associated with a significantly higher subsequent pregnancy rate,
making it the preferred method for most young women®8,

Surgical technique
Extent of mesenteric resection

While mesocolic or mesorectal excision is well established in the
oncological setting, its necessity in the prophylactic setting is
less clear. In the prophylactic setting, an alternative to complete
mesocolic and mesorectal excision is close rectal dissection
(CRD). Studies have reported a higher rate of nerve injuries and
diminished sexual function in patients undergoing total
mesorectal excision for cancer (without IPAA). However, nerve
injury leading to impotence can also occur during the
anterolateral dissection of the rectum, and the rates are similar
in both techniques®. Bartels et al.”® demonstrated that the
increased rate of severe complications after a total mesorectal
excisions may be related to steroid use, which is typically absent
in FAP patients. Therefore, drawing conclusions for the FAP
population becomes challenging.

Use of a diverting stoma in [IPAA

Initially, a diverting stoma was always performed during restorative
proctocolectomy, but surgical techniques have evolved. Nowadays,
ileostomy is not mandatory, and an increasing number of
publications have reported cohorts of patients having RPC without
a stoma. This recommendation is applicable to each polyposis

regardless of the type of anastomosis (manual or stapled). Since
2006, four studies have been published on this matter by three
teams’'*. Cases were mixed with UC patients, and it appears
that several variables influence ileostomy omission, such as
stapled anastomosis, no preoperative corticosteroid use, a FAP
diagnosis, female sex and age <26 years’. Often, these variables
apply to FAP patients. It has also been shown that there is no
significant difference in postoperative morbidity, leakage rate or
reoperation in patients with or without a stoma. In selected cases,
a ghost ileostomy can be taken into account.

Total or subtotal colectomy

The main difference between a near-total colectomy (or subtotal
colectomy) and a total colectomy consists of the preservation of
the superior rectal artery, a branch of the inferior mesenteric
artery, in subtotal colectomy. This is done to ensure adequate
vascularization of the recto-sigmoid junction and the distal
sigmoid. The difference in the level of anastomosis can have an
impact on functional outcomes and quality of life. However,
only one study has evaluated the short-term outcomes between
the two surgical techniques®®. In this study, the rate of
reoperation was significantly lower in the group of patients who
had an ileo-sigmoid anastomosis (0% versus 12.2%; P=0.008),
primarily due to a lower rate of anastomotic leakage (2% versus
10.8%, P=0.0125)°°. However, the number of adenomas
developing per patient per year was significantly higher after
ileo-sigmoid anastomosis (11 versus 6; P <0.001)°°. Patients who
are considered for this surgery must be carefully selected based
on criteria that exclude them from undergoing IPAA.
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Indication for surgery

—| Rectal and colic phenotype l—

A 4

5 or fewer rectal adenomas AND
Fewer than 500 colic adenomas

Approximately 500 or more colic
adenomas

20 or more rectal adenomas

APC mutation at codon 1250-1450

A

v

Propose colectomy with IRA
or near total colectomy

Propose total
proctocolectomy with IPAA

|

Patient’s preference and compliance favourable

Yes

|

No— Consider other surgical strategy

Proceed to planned surgery

Fig. 2 Surgical strategy for FAP patients

FAP, familial adenomatous polyposis; IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis.

Post-surgical management
Data on surveillance post-IRA is inconsistent due to a mixed patient
population (diagnosis based on phenotype versus APC mutation and
surveillance for primary cancer versus metachronous), different
surveillance protocols and different recommendations (see Fig. 3).
Some recommendations suggest the removal of all polyps
regardless of number and in the cases of diffuse polyposis, a
multistep treatment has been proposed (with removal of all
polyps regardless of number and reducing surveillance to 3 weeks
until rectal polyp clearance)’®, whereas others recommend annual
endoscopy with polypectomy of all polyps >5mm’®. This is
because the adenoma-carcinoma sequence after colectomy with
IRA for FAP is similar to that of sporadic cancer. The cumulative
risk of rectal cancer after IRA varies from 6% to 33%’>77%%
whereas the cumulative risk of dying from rectal cancer is
between 9% and 12.5%"7%. Polyps in the rectal remnant can
initially be treated endoscopically. If they are not manageable or
meet the criteria indicating proctocolectomy (see LGL.8), a surgical
approach with secondary proctectomy should be considered and
discussed with the patient. After a proctocolectomy with ileo-anal
pouch procedure, the incidence of adenomas in the pouch varies
from 6.7% to 78%°%. The incidence increases over time after
surgery®®3#8 and seems to be related to the pouch age rather
than the patient's age®’. Adenomas are more frequent in stapled
anastomoses than in handsewn ones®°. Advanced neoplasia
(polyp size >10 mm and/or high-grade intraepithelial neoplasia
(HGIEN)) is found in 7% of pouches®".

Fortunately, the risk of developing pouch cancer seems to be
low®®, with an incidence of 1.9-3.8%%*%°. Carcinomas are

detected in the rectal cuff/ATZ more often than in the pouch
itself>®. Endoscopic surveillance of the pouch should start within
1 year after surgery”’. The frequency of endoscopic surveillance
of the pouch is mostly based on expert opinion and varies
from every 6-12 months to biannual or life-1ong®%81-86:89.91-94 1y
case of high-grade dysplasia, polyps>10 mm, and/or a total
polyp number >30, a 3-6-monthly endoscopic follow-up is
advised®®°!. Because duodenal and gastric adenoma have
been identified as a risk factor in different studies®*?, particular
attention should be paid to patients with these manifestations.
Endoscopic resection of these polyps appears to be the first
step for diagnosis, grading and treatment. However, there is a lack
of evidence about the effects of any chemopreventive and curative
treatments for these pouch adenomas. Tajika et al.>> demonstrated
the feasibility of endoscopic surveillance and management of
rectal polyposis and Patel et al.”® demonstrated the feasibility of
endoscopic management, including in severe cases. Other
guidelines also support the removal of all polyps larger than 5 mm
during pouch surveillance®’. However, once endoscopic resection
is no longer effective or high-risk adenomas are found, other
options must be discussed. Although there are no specific reports
on such a situation, it appears that resection of the pouch is an
option and that a new pouch can be created. When pouch
carcinoma is present, pouch resection is indicated to ensure
oncological margin resection. Pre-pouch examination should be
included during pouchoscopy because it is important to ensure a
comprehensive inspection of the pouch and to detect any potential
pre-pouch adenomas and inflammation. The presence of
adenoma, but not malignancy, in the inlet segment of small bowel
proximal to the pouch has been reported®” %,
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A
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within 12 months
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Endoscopic or transanal Consider secondary
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>2 adenomas with
high-grade dysplasia?
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Fig. 3 Flowchart for post-surgical surveillance in IRA a and IPAA b
IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis.

Section II: upper gastrointestinal manifestations
(UGM)

Risk factors for upper gastrointestinal neoplasia in familial
adenomatous polyposis

Several risk factors have been investigated for the development of
duodenal and papillary adenocarcinoma, with some contributing
to both types (Table 16). Risk factors for duodenal adenocarcinoma
include ageing, stage IV Spigelman polyposis (OR 8.8, 95% c.i.
2.1-36.6), high-grade dysplasia in duodenal adenomas (OR 9.2,
95% c.i. 1.7-49.9), duodenal adenomas larger than 10 mm (OR 6.2,
95% c.i. 1.7-23.1), villous histology and high-grade dysplasia in the
papilla®®*®.  The overall risk of developing papillary
adenocarcinoma is lower compared to duodenal cancer'®. Risk
factors for papillary adenocarcinoma include ageing (without a
specific age threshold), villous histology or high-grade dysplasia
from papilla biopsies, ampulla size greater than 1cm and the
presence of an ampullary adenoma”®°%, However, the Spigelman
score alone poorly predicts the risk of papillary cancer®®9%10%10¢,
Family history of colorectal or duodenal cancer may be a risk
factor for duodenal cancer, but the evidence is currently
limited®®“°. Pregnancy and a personal history of extra-intestinal
manifestations as risk factors are controversial’*>1%.

Surveillance

The decision to initiate surveillance should take into account the
age-related risks of developing duodenal polyposis, advanced

A

A

Pouch carcinoma? Yes

I
No

v

Presence of adenomas?

I
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Endoscopic or transanal
excision feasible?

I
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No

No

v
Consider surgical
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A2
No Adenomas with high-grade Yes, 2

ia?
dysplasia? or more

Endoscopic or transanal

T
Yes, one

rYes No

Repeat endoscopy
within 6 months

Secondary endoscopic
or surgical excision

duodenal polyposis and duodenal cancer'®’:'%, The lifetime risk
of duodenal cancer in FAP is 18% (95% c.i. 8-28%) and increases
steadily with age (3.2% at age 40, 7.6% at age 60, 34.0% at age
73)1041077109 " The median age at diagnosis of high-grade
dysplasia is 73 years, but the risk also varies with age (5.7% at
age 40, 15.2% at age 50, 23.2% at age 60)*°>*%°. The cumulative
lifetime risk of reaching stage IV Spigelman polyposis is 35%,
with an age-dependent pattern (10% at age 50, 20% at age 57,
30% at age 70)'°*. Furthermore, 88% of FAP patients will develop
duodenal polyposis (95% c.i. 84-93%), and the incidence of
duodenal polyps increases with age (20% at age 37, 40% at age
45, 60% at age 55, 80% at age 65). Although most studies
recommend starting upper GI surveillance between ages 25 and
45 years, it is important to note that by 45 years of age, the
prevalence of duodenal polyposis likely exceeds 30%, with up to
10% already advanced, and rare cases present with cancer at
the initial endoscopy (<2%)°%10%10%:107:109-120 Therefore, the first
endoscopic evaluation may begin after the age of 18 years.
Patient preferences may be considered to some extent, but it
should be emphasized that the risks of advanced duodenal
polyposis and duodenal cancer become significant by the age of
35-40 years.

The optimal interval for endoscopic surveillance of the upper
GI tract depends on the findings in the stomach, duodenum and
jejunum, each of which confers different risks for developing
gastric, duodenal and jejunal adenocarcinoma respectively. The
surveillance interval should be determined based on the site
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Fig. 4 Surveillance intervals according to duodenal findings

with the highest-risk findings, which is typically the duodenum.
The proposed surveillance algorithm for duodenal polyposis is
illustrated in Fig. 4 and is based on the Spigelman stage (Table 3)
and papillary endoscopic appearance. Figure 5 presents the
proposed surveillance algorithm for gastric adenomas. The
baseline Spigelman stage provides an estimation of the lifetime
risk of duodenal cancer (33% for stage IV, 13% for stage III, 12%
for stage 11, 0% for stages I and 0)'%*, but the natural history of
duodenal polyposis is to progress'®'*1  Endoscopic
downstaging can reduce this risk,''*'?11?2 but the risk of
re-progressing to stage IV within 1 year is as high as 50%'"°.
Therefore, yearly surveillance is recommended even after
downstaging®®. In exceptional cases, patients stable in stages
0-1I after downstaging may be considered for surveillance every
2 years'??1122 Moreover, in the presence of factors that
significantly increase the risk of papillary cancer (papilla
diameter >10mm, high-grade dysplasia or villous histology
from papilla biopsy), more frequent surveillance endoscopy may
be considered. Regarding the stomach, the risk of high-grade
dysplasia in adenomas is proportional to the size of the
adenoma (33% if >20 mm, 4% if <20 mm)***'?* but is rare in
adenomas smaller than 5mm®** Therefore, gastric adenomas
larger than 5 mm should be resected en-bloc, and surveillance
should depend on histological findings (Fig. 5).

After duodenal surgery, the neo-duodenum may develop
adenomas in up to 59.4% of patients, at a median time of 55
months from surgery (range: 22-84 months)'*'?*. The evidence
regarding the prevalence of jejunal adenomas is of low
quality’®®?° but suggests that 83.3-90% of patients with
stage IV duodenal polyposis also have jejunal polyps.
Therefore, small bowel enteroscopy may be offered to
individuals with stage III/IV duodenal polyposis, but this
should be done in a research setting. Endoscopic surveillance
necessitates thorough and comprehensive visualization of the
entire mucosal surface, including the papilla, to accurately

Table 3 The Spigelman score

0 points 1 point 2 points 3 points
Number of 0 1-4 5-20 >20
polyps
Size of polyps 0 1-4 5-10 >10
(mm)
Histology Normal Tubular Tubulovillous  Villous
Dysplasia None Low High
grade grade

0 points = stage 0; 1-4 points = stage [; 5-6 points = stage II; 7-8 points = stage
11I; 9-12 points = stage IV.

count all duodenal polyps and assess the risk of adenomas
or mahgnancy98,99,1027104,108,109,112,115,117,127- Forwardfviewing
endoscopy typically provides adequate visualization of the
gastric and duodenal mucosa in almost all casesg'?*108109.111
Cap-assisted endoscopy can visualize the papilla in up to 95-97%
of cases'®®!? In instances where the papilla cannot be
visualized using a forward-viewing instrument, side-viewing
endoscopy should be employed® 921981 The wuse of
chromoendoscopy and narrow-band imaging may double the
number of adenomas detected per duodenum and improve
visualization of larger ones, consequently leading to an increased
Spigelman stage in approximately 10% of patients and, therefore,
more intensive surveillance**** In the stomach, indigo and
digital chromoendoscopy, as well as narrow-band imaging, can
increase the median number of gastric adenomas detected per
patient™%**%** Video capsule endoscopy is only able to visualize
the papilla in 104% of patients, making it unsuitable for
surveillance'®*. Double-balloon enteroscopy and endoscopic
ultrasound may have utility for diagnostic and therapeutic purposes
but are not currently part of routine endoscopic surveillance 3140,

Performing random biopsies of macroscopically normal
papillae may enhance the detection rate of adenomas®®'***2,
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Fig. 5 Surveillance intervals according to gastric findings
EUS, endoscopic ultrasound.

Macroscopically normal ampullas may harbour abnormal
histology in up to 44% of cases, including low-grade dysplasia
(8-25%) and high-grade dysplasia (<0.5%)'%%'*3'** The risk of
latrogenic pancreatitis across studies was <1%, with no report
of bleeding, perforation or stenosis'*®. However, there is a
significant knowledge gap regarding the utility of random
biopsies of duodenal polyps.

Spigelman staging system

The Spigelman stage is widely used to estimate the risk of duodenal
cancer. However, it has certain limitations, including suboptimal
sensitivity and specificity for predicting duodenal and ampullary
cancer’® 1027104109, 11L119.121,122 * gra0e [V Spigelman polyposis is
associated with the highest 10-year risk of duodenal cancer
(30%), and developing stage IV during surveillance increases the
odds ratio of duodenal cancer by 88§%%991027104107.111,115,118121
However, a significant proportion of patients with duodenal (up
to 53%) and papillary (up to 75%) adenocarcinomas do not have a
prior history of stage IV duodenal polyposis®® 91935 gsurgical
case series also suggest that 10-30% of patients undergoing
prophylactic duodenal surgery for stage IV have an
unexpected duodenal cancer’®®!#1%7  Additionally, not all
components of the Spigelman system have equal predictive
value for duodenal and papillary cancer, and there may be a
need for future revision to assign different weights and include
additional risk factors for papillary cancer’® 100103119145
Stages II and III Spigelman polyposis carry an intermediate lifetime
risk of duodenal cancer (12% and 13% respectively)'®*. However, it
may take several years for duodenal cancer to develop, as the
10-year risk is estimated to be 2% for both stages’”’. Interestingly,
patients who are downstaged from stage IV to stages I, II or III
have a significantly higher risk of duodenal cancer compared to
patients who naturally progress to stages I, Il or III***'>, However,
the current Spigelman stage does not take this information into

" follow-up

Endoscopic resection and 12-month
follow-up

Pyloric gland adenoma
tubular adenoma

Fundic gland polyp — Return to duodenal surveillance

account'©211>119148 Other concerns regarding the Spigelman stage
include its application to the neo-duodenum after duodenal
surgery’®, its validity when chromoendoscopy significantly
increases the duodenal polyp count and, consequently, the
Spigelman stage'®>'*°, and whether additional duodenal cancer
risk factors should be included%**6:121:127,

Endoscopic treatment options and duodenal surgery versus
endoscopic management

Upper GI surveillance aims to prevent gastric, duodenal
and papillary adenocarcinoma®®*°  Various risk factors
contribute to the decision of whether to remove or observe
gastric, duodenal, papillary or jejunoileal polyps, including the
Spigelman stage, degree of dysplasia and polyp size (Fig. 6).

Gastric adenomas <5 mm rarely contain high-grade dysplasia
(HGD), so it is recommended to resect all gastric adenomas
>5 mm en-bloc’?*.

Patients with advanced duodenal polyposis (Spigelman
stages 1II or IV) or advanced papillary lesions (>10mm or
with high-grade dysplasia) should undergo endoscopic
downstaging!'1?1122151 " Clinical practice and cohort studies
suggest that duodenal polyps >10 mm should be removed, as
lesions <10 mm rarely contain HGD or invasive carcinoma®**8,
The survival of patients with treated adenomas >10mm and
those under surveillance with adenomas <10 mm did not differ
significantly (7.13 versus 9.72 years, P=0.08)***. During a median
follow-up of 8.5 years, none of the duodenal adenomas under
surveillance required treatment'’®'*!  Stage IV duodenal
polyposis has traditionally been treated with duodenal surgery,
but patients may not develop cancer for several years and
endoscopic downstaging can extend cancer-free surveillance
(74% at 89 months)®® 198116119 Dyodenal surgery is associated
with significant short-term mortality (about 5%) and morbidity
(30-63%) 1421527155 50 it should be offered to carefully selected
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Fig. 6 Proposed endoscopic management of gastric, duodenal, and papillary lesions

patients'#1°¢ Nevertheless, there should be a low threshold
to escalate to duodenal surgery once the disease becomes no
longer manageable endoscopically’?141:142:146,148,150,157,158
Several studies have reported a high risk (range 8-37%) of
unsuspected duodenal cancers that are diagnosed only after
hiStOlOgical review108,109,139,141,142,146—148,150,158'

There are no RCTs determining the ideal size threshold for
endoscopic papillectomy*>**. Size is not a contraindication to
endoscopic treatment per se, but high endoscopic expertise is
needed™?®°. The decision to intervene should not be based on
the Spigelman stage of the rest of the duodenum, as it cannot
predict papillary cancer'®. Endoscopic features suggestive for
invasive carcinoma include infiltrative border, ulceration and a
hard consistency®®'®. Such endoscopic findings should raise
the suspicion of invasive carcinoma, which should be treated by
radical surgery or systemic therapy.

Both pancreas-sparing duodenectomy and pancreato-
duodenectomy have similar performance metrics in terms
of safety and efficacy, including 10-year overall and
disease-specific survival, 30-day mortality rate, morbidity rate
and length of hospital stay**®'°>'>31°8  However, there are
practical reasons to prefer pancreato-duodenectomy over
pancreas-sparing duodenectomy. First, most centres have
greater experience with pancreato-duodenectomy®®’. Second,
the allegedly lower incidence of diabetes and pancreatic
exocrine insufficiency is not supported by data®*'*® Third,
there appears to be a higher risk of jejunal polyposis after
pancreas-sparing duodenectomy®?>**>*>  Finally, a high
percentage of patients have an unsuspected carcinoma based on
preoperative assessment (8-37%)'39141 14214618 and if an
unsuspected cancer is diagnosed after surgery, pancreas-sparing
duodenectomy was not oncologically appropriate.

Management of gastric findings

Fundic gland polyps are common in patients with FAP
(26-88%)'9°71%’ even in children’®® (Figures 5, 6). Limited

evidence suggests that there may be a higher risk of gastric
cancer in FAP patients with fundic gland polyposis'?*'6316°,
with 50% of these polyps showing dysplasia or a second-hit APC
gene mutation™?*1621%9270 One surveillance protocol suggests
endoscopic removal of multiple fundic gland polyps using a cold
snare technique for larger pathology samples'’!. However, there
is insufficient evidence to recommend different treatment
modalities for fundic gland polyps in FAP patients compared to
the general population®’?,

Gastric adenomas are becoming increasingly clinically significant
in FAP, as reflected in the rising incidence of gastric adenocarcinoma
in FAP'*'%3173  However, gastric cancers often arise within a
background of carpeting fundic gland polyposig!?®163:166:167.173-175
Removal of suspicious gastric adenomas is crucial to prevent
progression to adenocarcinoma®’*. Optical diagnosis of gastric
adenoma is preferred, and routine biopsies are avoided to
minimize the risk of fibrosis complicating definitive endoscopic
resection. Studies suggest that polyps <5mm are unlikely to

exhibit HGD, making size a presumptive indicator of HGD
ﬁSk124'166'173'176.

Management of small intestinal findings including post
upper gastrointestinal surgery

After prophylactic duodenal surgery, adenomas can develop both
in the duodenal bulb and in the remaining jejunum?**>*>>'’” after
a median of 55 months from surgery (range 22-84 months)**>*"7.
Such polyps tend to be small and adenomatous®®, but they may
rarely develop into carcinoma (2.4%)’.

There is conflicting evidence on the extent and severity of
jejuno-ileal polyposis in FAP06:117:126.137.1787183 © jaiyno-ileal
polyps are usually small (<5 mm), adenomatous and located in
the proximal jejunum?®°®?¢778-181 The presence and severity of
duodenal adenomas generally predicts the presence and
severity of small bowel polyps (P=0.001)'06117.126.178.181,182
Capsule endoscopy is superior to MRI and barium studies in the
identification of jejuno-ileal polyps'®137:178.180.181.183 " There ig
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Table 4 Short version: statements pertaining to desmoid tumours

Statements

Level of evidence and
agreement

Diagnosis and screening
DTs.1: The different classifications can help in the choice of treatment; however, they must be strongly
related to the clinical presentation and evaluation by the physician.

DTs.2: Preoperative screening for DT appears more relevant in patients who already had abdominal surgery
as it might find a DT that can have impact on the surgical options choice.

DTs.3: There is no evidence in the literature that a screening programme for DT detection after abdominal
surgery should be proposed. Moreover, with the actual possible treatment and the unpredictable
evolution of DT such a screening programme might not be needed.

DTs.4: Confirmatory biopsies may be considered if there is a diagnostic dilemma or required to initiate
medical therapy.

DTs.5: In a patient with FTs without known FAP, screening of FAP (at least with colonoscopy and APC
mutation testing if possible) should be performed. This is especially important among patients younger
than 60 years, or with intra-abdominal desmoids or in the abdominal wall.

Treatment

DTs.6: Rapidly enlarging and life-threatening FT requires first-line aggressive treatment. Others should be

surveyed in a watch-and-wait protocol.

DTs.7: Surgery should not be considered the ideal treatment for DTs, except in the case of DT
complications, rapidly growing or life-threatening.

DTs.8: There is currently no evidence to support the use of CP for high-risk patients undergoing surgery or
in post-surgical care

Management for DTs identified during abdominal surgery
DTs.9A: Continue with the intervention (proceeding with the surgical procedure) if technically feasible.

DTs.9B: Resection of mesenteric desmoid(s) should be avoided if it will result in sacrificing any small bowel.

DTs.10: Desmoid disease can potentially render restorative procedures technically challenging or
impossible. In cases where it is feasible, restorative procedures should be cautiously considered and
selectively recommended for patients with concomitant intra-abdominal DTs following prophylactic
(procto)colectomy, taking into account the significant risk of desmoid recurrence and adhesion
formation. In such circumstances, proctocolectomy with terminal ileostomy may represent the safest
option. It is important to have a thorough discussion with the patients about the potential risks of
compromised function and the possibility of requiring additional surgeries, ensuring that the choice is
individualized to their specific situation.

DTs.11: The risk of DTs has not been evaluated on a systemic scale. When feasible, single-stage
proctocolectomy is preferred for FAP patients in order to avoid DTs.

LE: low
Agreement: 100%
(SA 45%; A: 55%)
LE: low
Agreement: 90%
(SA 28%; A: 62%; N 7%; D 3%)
LE: low
Agreement: 93%
(SA 29%; A: 64%; N 3.5%;
D 3.5%)
LE: very low
Agreement: 92%
(SA 71%; A: 21%; N 3.5%;
D 4.5%)
LE: Low
Agreement: 89%
(SA 46%; A: 43%; N 4%; D 7%)

LE: Low

Agreement: 92%

(SA 46%; A: 46%; N 8%)

LE: Low

Agreement: 89%

(SA 30%; A: 59%; N 7%; D 4%)
LE: -

Agreement: 88%

(SA 35%; A: 53%; N 9%; D 3%)

LE: Low

Agreement: 92%

(SA 21%; A: 71%; N 8%)
LE: Low

Agreement: 97%

(SA 48.5%; A: 48.5%; N 3%)
LE: Low

Agreement: 92%

(SA 40%; A: 52%; N 8%)

LE: —
Agreement: 81%
(SA 35%; A: 46%; N 12%; D 7%)

A, agree; CP, chemoprevention; D, disagree; DT, desmoid tumour; FAP, familial adenomatous polyposis; LE, level of evidence; N, neutral; SA, strongly agree; SD,

strongly disagree.

no comparative study of video capsule endoscopy versus single-/
double-balloon enteroscopy'?®'’®. After colorectal surgery,
capsule endoscopy is safe, provided that patients do not
experience obstructive symptoms’?>'’”. Nevertheless, a patency
capsule may be considered as a safe precaution. There are not
enough data to report on the efficacy and safety of capsule
endoscopy after pancreato-duodenectomy.

Section III: desmoid tumours
Diagnosis and screening

The natural clinical course of desmoid tumours (DTs) can vary,
including stable course, rapid progression, cycles of regression
and growth and spontaneous regression'®*. This variability
complicates the use of classifications for treatment decisions. To
date, there are no studies that establish the utility of screening
for DTs in patients with FAP. However, our panel of experts

suggests it may be useful in patients who have already
undergone abdominal surgery and require further interventions.
When a DT is diagnosed, it is crucial to exclude FAP as
the predisposing condition, because the prevalence among
FAP patients is hugely increased compared to the general
population®®>7188,

Treatment

Surgical management is often recommended for extra-abdominal
DTs'®, whereas non-surgical treatments are preferred for
mesenteric DTs due to the high morbidity and recurrence rates
associated with extensive intestinal resection. The clinical
presentation, including complications arising from a DT, guides
the need for treatment that is primarily focused on symptom
management (see Fig. 7)**°"*%?. Even in these scenarios, the most
effective yet least invasive treatment should be considered
the strategy of choice'*'9319* Surgical resection of mesenteric
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Fig. 7 Management algorithm for intra-abdominal desmoids with air-fluid level; proposed by Bonvalot®

DTs could be considered for those resistant to medical
strategies or radiation therapy or if they are rapidly growing or
life-threatening™®>°°, When surgery is performed, efforts
should be made to preserve function. The optimal treatment for
DTs remains uncertain, and there are no RCTs comparing
different treatments. Nevertheless, primary surgery can be
considered for well-defined tumours of the abdominal wall that
can be safely resected'®'9°2%* Diagnostic biopsies for
suspected DT in patients with FAP are not routinely
recommended, except when there is a differential diagnosis
with carcinoma or adenopathy that cannot be solved through
imaging®®®.

Management for desmoid tumours identified during
abdominal surgery

The management strategy for unexpected DTs (or precursor
lesions, see Fig. 8) discovered during surgery for other
indications is to proceed with the surgery, if feasible, even with
technical modifications, while avoiding resection of mesenteric
desmoids. On the other hand, the presence of a known DT may
influence the decision regarding a proctocolectomy with ileal-
anal pouch anastomosis®®°.

Section IV: other extra-colonic manifestations
Thyroid

The reported prevalence of thyroid cancer in FAP patients ranges
from 1.5%%°° to 12%°°’. In a review, the pooled prevalence of
thyroid cancers was estimated to be 2.6% (95% ci. 1.3-4.8)°%,

However, the authors noted that studies implementing a
screening ultrasound programme and those published after
2002 reported a higher prevalence of thyroid cancer’®. Several
factors contribute to the increased lifetime risk of thyroid
cancer among FAP patients: the improved life expectancy
resulting from prophylactic proctocolectomy®®, enhanced
attention and screening for thyroid diseases among FAP
patients®® and the overall rise in thyroid cancer incidence in
the general population®™’. In conclusion, it can be inferred that
FAP patients have a higher risk of developing thyroid cancer
compared to the general population. However, currently, there
is insufficient solid evidence supporting the effectiveness of a
dedicated screening programme. In the light of this, the authors
propose an approach that focuses on patient education. It is
crucial to ensure that patients are aware of their increased risk
of developing thyroid cancer compared to the general
population. Furthermore, incorporating regular physical
examinations, which incur minimal costs, into the surveillance
routine for FAP patients is recommended. The age at which
thyroid cancer is diagnosed in FAP patients varies across
different studies, ranging from 26 to 42 years, depending on the
specific population under examination’*®?'*-?'>_ Young age and
female sex are recognized risk factors for developing papillary
thyroid cancer’’’. Young patients with a negative thyroid
ultrasound are unlikely to develop thyroid cancer within the next
4-5 years®™®. Therefore, it seems reasonable to reserve ultrasound
investigations for specific patients and adjust the follow-up
interval based on patient self-examination, symptoms and the
results of the baseline screening. The cribriform-morulae variant
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Fig. 8 Desmoid precursor lesion

(CMV) of papillary thyroid carcinoma (PTC) is a rare subtype that is
associated with FAP. CMV accounts for approximately 0.16% of all
PTC cases®'®, but its prevalence is higher in FAP patients, reaching
up to 90% of PTC cases in some reports®"’. Therefore, the possible
diagnosis of FAP (through genetic testing or colonoscopy) should
be investigated in females <35 years old who have been
diagnosed with CMV-PTC, particularly when multifocal tumours
are present?'2%9,

Adrenal gland

The reported proportion of FAP patients with adrenal
incidentalomas is 2-3 times higher than in the general
population®”®. However, the development of adrenal gland
cancer or pheochromocytomas in FAP patients appears to be
rare*?’2%, Based on these findings, no surveillance strategy
for adrenal cancer in FAP patients was recommended.
Kallenberg et al. identified a prevalence of adrenal adenomas as
high as 26% in unselected FAP patients’*®. There is no known
association between the development of adrenal incidentalomas
and factors such as gender, genotype or family history??.
Incidentalomas in FAP patients require investigation when
suspicious characteristics are present. According to European
Society of Endocrinology (ESE)-European Network for the Study
of Adrenal Tumours (ENSAT) guidelines, an adrenal mass is
considered benign if appears homogeneous and lipid-rich, with
a density <10 Hounsfield units (HU) at an unenhanced CT
scan??’. Reimondo et al. suggest no further imaging in patients
>60 years of age with benign features®?®. If any suspicious
findings are detected, it is essential to refer the patient to a
specialist centre for appropriate management.

Liver

In a recent review, the rate of hepatoblastoma in children with FAP
was reported to be approximately 2.5%?*°. The median age at
diagnosis of hepatoblastoma has been reported to be 18 months
in different studies®*?%’. Some studies indicate a relative risk of
847.0 and an absolute lifetime risk of 1.6% in FAP patients®*°.
Some studies suggest that screening should strongly be
considered®?®?*!. The use of both sonography and a-fetoprotein
measurement can help distinguish hepatoblastoma from other
liver pathologies. However, it is important to note that frequent
surveillance may be stressful, especially for the parents, and no
risk factors have been identified so far to determine which

children might benefit most from a screening programme.
However, early identification may save a child’s life.

Eyes

Congenital hypertrophy of the retinal pigment epithelium
(CHRPE) can be the earliest and most common extra-intestinal
manifestation of FAP. The apparent prevalence of CHRPE varies
based on the studies and populations analysed, but it is
generally estimated to be around 80%2°*°°. CHRPE alone
cannot be relied upon as a sole indicator for diagnosing FAP,
even in individuals with a positive family history?*®. Instead,
genetic testing is recommended in the event of coincidental
observation. CHRPE is not suitable as a diagnostic tool to
prove FAP. Currently, type B lesions, characterized as small
round pigmented dots, appear to be the most frequently
observed type of CHRPE associated with FAP. Other significant
features include the presence of three or more lesions and
bilateral lesions.

Bones

Due to the high incidence of osteomas in FAP patients and
especially oral osteoma®? compared to the general population,
genetic testing should be considered in those with oral or facial
osteomas??”?%8,

38,237

Gynaecological manifestations
Incidence

There is a lack of evidence about gynaecological cancer
incidence in women with FAP. No prospective studies were
identified. Several studies have not detected a significant
increase in germline pathogenic variant of the APC gene in
endometrial cancer®®*?*?. There is no literature on the risk
factors for developing gynaecological cancer in FAP carriers.
However, the risk factors for gynaecological cancers in non-FAP
carriers are well established. There is no biological reason to
hypothesize that the known risk factors for gynaecological
cancers in the general population are not equally important in
FAP carriers.

Colorectal cancer metastasis to ovary

FAP seems to be associated with CRC metastasis to the
ovary. Crobach et al. found that 13% of women (4/30) with
FAP-associated CRC had ovarian metastasis?®®. This is
higher than expected and may suggest that the biology of
FAP-related CRC predisposes to ovarian spread. However, this
study only suggests an increased incidence of ovarian
metastasis in FAP carriers and not an increased incidence of
ovarian cancer.

Benefit of oestrogen therapy for familial adenomatous
polyposis patients

Clinicians caring for women with FAP should be aware of the
theoretical benefit of the use of oestrogen-based contraceptive.
Systematic review and meta-analysis level data demonstrate a
pooled relative risk reduction of 18% for CRC in women with a
history of combined oral contraceptive use’**. Oestrogen seems
to be protective against CRC in FAP carriers®*®. Indeed, total
polyp regression has been reported on the commencement of an
oral contraceptive?’®. Therefore, female FAP carriers should be
counselled as to the benefit of oestrogen-based contraception as
a means to reduce their CRC risk.
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Table 5 Short version: statements pertaining FAP-related other extra-colonic manifestations (OEM)

Statements

Level of evidence and agreement

Thyroid
OEM.1: The lifetime risk of thyroid cancer in FAP patients ranges between 1.5% and 12%.

OEM2.A: Thyroid surveillance, when performed, should include physical examination and thyroid
ultrasound.

OEM2.B: Thyroid screening, if performed, can be initiated at the age of 16 in females and in
adulthood in males.

OEM2.C: When the baseline thyroid ultrasound is negative, we suggest a screening interval of 2-3
years.

OEM.3: Patients at higher risk for developing thyroid cancer include:
e women
e young age at the time of FAP diagnosis (< 33 years old)
e presence of thyroid nodule(s) at the baseline ultrasound
¢ newly diagnosed thyroid nodules
OEM.4: The diagnosis of FAP should be considered in female patients younger than 35 years old, with
a diagnosis of cribriform-morulae variant of papillary thyroid carcinoma.

Adrenal gland
OEM.5: While adrenal mass incidence is 2-3 times higher in FAP patients compared to the general
population, the development of adrenal gland cancer or pheochromocytomas is rare.

OEM.6: The reported proportion of patients with FAP who have adrenal incidentalomas ranges
between 7% and 26%, which is 2-3 times higher than in the general population.

OEM.7A: The detection of an adrenal incidentaloma requires evaluation for both radiologically
suspicious features and hyperfunction, regardless of patients’ characteristics but according to
international guidelines for incidentaloma.

OEM.7B: All patients with detected adrenal gland lesions should be referred to a specialized
endocrinology clinic.

Pancreas
OEM.8: The lifetime risk of developing pancreatic cancer in FAP patients appears to be less than 2%.

Gallbladder
OEM.9: The lifetime risk of the occurrence of gallbladder neoplasia (adenoma/carcinoma) has not
been investigated to date.

Liver
OEM.10: The lifetime risk of developing hepatoblastoma in FAP patients is approximately 2%, with
the highest incidence occurring in the age group of 1-4 years.

OEM.11A: There are insufficient data to prove that hepatoblastoma screening increases survival.

OEM.11B: If screening is performed it should start from birth and be performed every 6-12 months
until the age of 5.

Brain
OEM.12: There is insufficient evidence available to report on the lifetime risk of developing a brain
tumour in FAP patients

Eyes
OEM.13: People with multiple unilateral or bilateral lesions require germline testing for FAP. If
germline testing is negative, a single colonoscopy should be considered in early adulthood.

Skin
OEM.14: There is currently insufficient evidence to establish the cost-effectiveness of screening
individuals with fibromas and epidermoid cysts for FAP.

Bones
OEM.15: In patients with osteoma(s) FAP should be considered.

LE: moderate

Agreement: 89%

(SA 41%; A: 48%; N 4%; D 7%)

LE: low

Agreement: 85%

(SA 44%; A: 41%; N 7.5%; D 7.5%)

LE: very low

Agreement: 71%

(SA 32%; A: 39%; N 7%; D 18%; SD 4%)
LE: very low

Agreement: 78%

(SA 33%; A: 45%; N 11%; D 7%; SD 4%)
LE: low

Agreement: 92%

(SA 38%; A: 54%; N 8%)

LE: low
Agreement: 89%
(SA 41%; A: 48%; N 7%; D 4%)

LE: low

Agreement: 85%

(SA 23%; A: 62%; N 7.5%; D 7.5%)
LE: low

Agreement: 83%

(SA 47%; A: 38%; N 13%; D 4%)
LE: low

Agreement: 96%

(SA 44%; A: 52%; D 4%)

LE: low

Agreement: 92%

(SA 32%; A: 60%; D 8%)

LE: low
Agreement: 88%
(SA 21%; A: 67%; N 8%; D 4%)

LE: low
Agreement: 85%
(SA 27%; A: 58%; N 11%; D 4%)

LE: low

Agreement: 100%

(SA 50%; A: 50%)

LE: low

Agreement: 92%

(SA 46%; A: 46%; N 8%)

LE: low

Agreement: 82%

(SA 26%; A: 56%; N 8%; D 10%)

LE: —
Agreement: 81%
(SA 31%; A: 50%; N 15%; D 4%)

LE: low
Agreement: 90%
(SA 55%; A: 35%; N 5%; D 5%)

LE: low
Agreement: 88%
(SA 28%; A: 60%; N 8%; D 4%)

LE: low
Agreement: 84%
(SA 56%; A: 28%; N 13%; D 3%)

(continued)
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Table 5 (continued)

Statements Level of evidence and agreement

Gynaecological manifestations

OEM.16: There are very limited data as to the incidence of gynaecological cancers in FAP carriers.
Based on these limited data there does not seem to be an increased risk.

OEM.17A: There is no evidence to identify specific risk factors for the development of gynaecological
cancers in FAP carriers. Women with FAP should be advised to maintain a healthy lifestyle and
weight.

OEM.17B: Female FAP carriers seeking contraception should be advised as to the reduced colorectal
cancer risk in those who use oestrogen-based contraceptives.

OEM.18A: Gynaecological cancer surveillance should be as for the general population in women
with FAP.

OEM.18B: Women with FAP, like women generally, should report any abnormal symptoms
suggestive of gynaecological cancer to their family doctor urgently. These symptoms include:
e Postmenopausal bleeding

Intermenstrual bleeding

New-onset menorrhagia

Bloating

Weight loss

Change in bowel habit

Increased urinary frequency, haematuria or dysuria

Palpable masses

Decreased appetite

New-onset nausea and vomiting.

OEM.19A: There is no evidence that FAP in and of itself leads to reduced female fertility.

OEM.19B: Women of child-bearing age who are diagnosed with cancer should be referred to a
fertility specialist to discuss their options in a timely manner.

OEM.19C: There is no convincing evidence showing different fertility outcomes between IPAA and
IRA

OEM.19D: Women who have undergone risk-reducing surgery and have not got pregnant within a
year of trying should be referred to a fertility specialist.

OEM.20: The impact of childbirth in a patient with IPAA has not been evaluated so far. No risk can be
assessed on the impact of childbirth.

LE: low

Agreement: 81%

(SA 31%; A: 50%; N 15%; D 4%)
LE: low

Agreement: 90%

(SA 47%; A: 43%; N 7%; D 3%)
LE: low

Agreement: 79%

(SA 34%; A: 45%; N 14%; D 7%)
LE: low

Agreement: 83%

(SA 55%; A: 28%; N 10%; D 3.5% SD
3.5%)

LE: low

Agreement: 90%

(SA 66%; A: 24%; N 10%)

LE: Low

Agreement: 90%

(SA 48%; A: 42%; N 7%; D 3%)
LE: Low

Agreement: 97%

(SA 62%; A: 35%; N 3%)

LE: Low

Agreement: 92%

(SA 44%; A: 48%; N 4%; D 4%)
LE: Low

Agreement: 88%

(SA 50%; A: 38%; N 12%)

LE: —

Agreement: 96%

(SA 46%;| A: 50%; N 4%)

A, agree; D, disagree; FAP, familial adenomatous polyposis; IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis; LE, level of evidence; N, neutral; SA,

strongly agree; SD, strongly disagree.

Table 6 Short version: statements pertaining chemoprevention in familial adenomatous polyposis

Statements

Level of evidence and
agreement

CP.1: Currently, there are insufficient data to draw definitive conclusions regarding the effect of
chemoprevention on the occurrence of colorectal cancer.

CP.2: There is currently no available evidence indicating that chemoprevention prevents the occurrence or
progression of small bowel cancer.

CP.3: The effect of chemoprevention on the occurrence of gastric cancer has not been investigated.

CP.4: Currently, there is insufficient evidence to support the recommendation of chemoprevention for
reducing the number and/or size of colorectal polypsin clinical practice. The use of chemoprevention in this
context can only be suggested within the framework of clinical trials.

CP.5: There is currently insufficient evidence to support the recommendation of any chemopreventive agent
for decreasing polyp size and number in the duodenum due to the lack of an acceptable risk/benefit ratio.
Further trials with appropriate clinically meaningful endpoints are necessary.

CP.6: There is no evidence to support the role of chemoprevention in delaying or preventing colectomy in FAP
patients.

CP.7: Chemoprevention does not delay or prevent risk-reducing surgery in the upper GI tract.

LE: —

Agreement: 97%

(SA 47%; A: 50%; N 3%)
LE: —

Agreement: 97%

(SA 62%; A: 35%; N 3%)
LE: —

Agreement: 97%

(SA 55%; A: 42%; N 3%)
LE: —

Agreement: 90%

(SA 55%; A: 35%; N 10%)
LE: —

Agreement: 94%

(SA 48%; A: 46%; N 3%; D 3%)
LE: —

Agreement: 97%

(SA 58%; A: 39%; N 3%)
LE: —

Agreement: 90%

(SA 67%; A: 23%; N 3%; D 7%)

A, agree; D, disagree; FAP, familial adenomatous polyposis; GI, gastrointestinal; LE, level of evidence; N, neutral; SA, strongly agree; SD, strongly disagree.
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Table 7 Short version: statements pertaining lower gastrointestinal manifestations in MUTYH-associated polyposis

Statements

Level of evidence and
agreement

MAP.LGM.1: Lower-GI tract surveillance is recommended in individuals with biallelic MUTYH pathogenic
variants.

MAP.LGM.2: Colonoscopy surveillance, in the absence of symptoms, should generally start at the age of 18
years, but exceptionally may be started earlier, based upon family history.

MAP.LGM.3: The surveillance interval should be 1-2 yearly but may be personalized according to phenotype
(polyp burden).

MAP.LGM.4A: Most MAP patients present with an a-FAP-like colorectal polyposis. For these patients,
endoscopic resection of colorectal adenomas may be preferred over surgery.

MAP.LGM.4B: If surgery is considered, it should be discussed in a multidisciplinary setting. The discussion
must consider the polyp burden (colonic and rectal), age, co-morbidities, and the patient’s views, as well as
their compliance with endoscopic surveillance.

MAP.LGM.4C: The type of surgery depends on the rectal polyp burden. Consider colectomy with IRA as the first
option. If there is dense rectal polyposis that cannot be managed endoscopically, consider proctocolectomy
with IPAA.

MAP.LGM.4D: Prophylactic surgery is not recommended in patients with pathogenic variants in MUTYH who
have not developed colorectal polyps or cancer.

MAP.LGM.5: MAP patients may benefit from a total colectomy instead of a segmental colectomy when they
present with or without confirmed colorectal cancer. However, patients who have received thorough
counselling may choose to undergo a segmental colectomy instead.

MAP.LGM.6A: Lower-GI tract surveillance is recommended in MAP patients. The surveillance interval should

LE: Low
Agreement: 100%
(SA 55%; A: 45%)
LE: Low
Agreement: 90%

(SA 38%; A:52%; N: 7%; D: 3%)

LE: Low

Agreement: 97%

(SA 47%; A: 50%; D: 3%)

LE: Low

Agreement: 86%

(SA 32%; A: 54%; N: 11%;
D: 3%)

LE: Low

Agreement: 93%

(SA 48%; A: 45%; N: 7%)

LE: Low

Agreement: 97%

(SA 55%; A: 42%; N: 3%)

LE: Low

Agreement: 96%

(SA 57%; A: 39%; D: 4%)

LE: Low

Agreement: 92%

(SA 38%; A: 54%; N: 8%)

LE: Low

be 1-2 yearly but may be personalized according to phenotype.

MAP.LGM.6B: In patients having proctocolectomy with IPAA, endoscopic surveillance of the pouch is

recommended post-surgery.

Agreement: 100%

(SA 53%; A: 47%)

LE: Low

Agreement: 97%

(SA 55%; A: 42%; N: 3%)

A, agree; a-FAP, attenuated familial adenomatous polyposis; D, disagree; FAP, familial adenomatous polyposis; GI, gastrointestinal; IPAA, ileal pouch anal
anastomosis; IRA, ileorectal anastomosis; LE, level of evidence; MAP, MUTYH-associated polyposis; N, neutral; SA, strongly agree; SD, strongly disagree.

Table 8 Short version: statements pertaining upper
gastrointestinal manifestations in MUTYH-associated polyposis

Statements Level of evidence and
agreement
MAP.UGM.1: Upper-GI tract surveillanceis LE: Low

recommended in MAP patients. Agreement: 100%

(SA 62%; A: 38%)

LE: Low

Agreement: 90%

(SA 37%; A: 53%; 10%)
LE: Low

Agreement: 100%

(SA 46%; A: 54%)

MAP.UGM.2: Upper GI surveillance by OGD
should start from age 35 years.

MAP.UGM.3: Upper GI surveillance in MAP
should be adapted according to OGD
findings, but not exceeding at interval 3
years. Polypectomy is recommended,
regardless of polyp size.

A, agree; D, disagree; GI, gastrointestinal; LE, level of evidence; MAP,
MUTYH-associated polyposis; N, neutral; OGD, oesophagogastro-duodenoscopy;
SA, strongly agree; SD, strongly disagree.

Fertility implications

There is no evidence that being a carrier of FAP decreases rates of
conception or live births?¥. Fertility in FAP carriers can be affected
by the treatments they undergo. Women often undergo pelvic
surgery during reproductive age. Additionally, those diagnosed
with cancer may require systemic chemotherapy or pelvic
radiotherapy, which can have a negative impact on fertility?*,
Therefore, before undergoing these interventions, patients should
be fully informed of the potential impact on fertility and, when
appropriate, be referred to a fertility expert. Women who have
been diagnosed with CRC should be made aware of the increased

Table 9 Short version: statements pertaining to
extra-gastrointestinal manifestations of MUTYH-associated
polyposis

Statements Level of evidence and
agreement
MAP.EIM.1: No surveillance for LE: Low

extra-intestinal cancers is
recommended for MUTYH biallelic
carriers.

Agreement: 80%
(SA 42%; A 38%; N 13%;
SD 7%)

A, agree; D, disagree; LE, level of evidence; N, neutral; SA, strongly agree; SD,
strongly disagree.

rate of ovarian metastasis seen in FAP, which could influence
their choice regarding ovarian preservation®*?, Women with
FAP are often offered risk-reducing surgery such as total
proctocolectomy (TPC) with IPAA or total colectomy with IRA.
There is no strong evidence suggesting an impact on fertility
after surgery (see LGL.8). The mechanism of infertility resulting
from risk-reducing surgery is not clear; it has been suggested
that it may be due to tubal occlusion®®. This is significant
because tubal disease can potentially be addressed through
assisted reproductive techniques?*®. Therefore, women who
have undergone risk-reducing surgery for FAP and have not
conceived after 1 year of regular unprotected penetrative
vaginal intercourse should be referred to a fertility specialist.

Section V: chemoprevention

Most chemoprevention (CP) trials in FAP patients have focused on
polyp-related outcomes or measured the time to disease
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Table 10 Short version: statements pertaining to other rare adenomatous polyposis syndrome

Statements

Level of evidence and
agreement

OAPS.1A. Germline multigene panel testing should be considered in patients with >20 cumulative colorectal

adenomas.

OAPS.1B. The threshold may be lowered to 10 cumulative adenomas if:

¢ Diagnosed under the age of 60, or
¢ Family history of polyposis or CRC, or

LE: low

Agreement: 97%

(SA 60%; A 37%; N 3%)
LE: low

Agreement: 93%

(SA 73%; A 20%; D 7%)

¢ Extra-colonic manifestations consistent with known polyposis syndromes

OAPS.1C. Germline multigene panel testing (for CRC and polyposis syndromes) should be undertaken in patients
with gastrointestinal cancers presenting under the age of 50 years.

OAPS.1D. Somatic testing for APC mosaic mutations should be considered in unexplained polyposis patients

fulfilling criteria from statements A and B.

OAPS.2A. In the case of autosomal recessive hereditary polyposis syndromes, testing should always be offered to

siblings. Children should be tested when:

¢ the frequency of carriers of pathogenic variants in the corresponding gene is higher than 1 in 100 in the

general population;
e parents are consanguineous;

LE: low

Agreement: 94%

(SA 33%; A 61%; D 6%)
LE: low

Agreement: 94%

(SA 38%; A 56%; D 6%)
LE: low

Agreement: 90%

(SA 57%; A 33%; N 10%)

¢ monoallelic alterations in the corresponding gene also cause increased risk of cancer (for example, MMR
gene mutations in relative of CMMRD patients). In this last case, testing should be offered to all first-degree

relatives followed by cascade testing.

OAPS.2B. In autosomal dominant polyposis syndromes, testing should be offered to all first-degree relatives

followed by cascade testing.

LE: low
Agreement: 97%
(SA 72%; A 23%; N 3%)

A, agree; CMMRD, congenital mismatch repair deficiency; CRC, colorectal cancer; D, disagree; LE, level of evidence; MMR, mismatch repair; N, neutral; SA, strongly

agree; SD, strongly disagree.

progression, as these outcomes can be evaluated over relatively
short periods of time. Only a few studies have investigated the
effects of CP on cancer development, especially CRC, due to the
early surgical removal of the colon. In a study by Burke et al.>*°,
the efficacy and safety of eflornithine and sulindac in
combination versus each drug alone were evaluated for the
prevention of disease progression in FAP patients. The results
showed no significant difference in the proportion of patients
experiencing disease progression among the treatment groups
overall (32% in the combination group, 38% in the sulindac
group and 40% in the eflornithine group). Furthermore, there
was no significant difference in the mean times to the first event
of disease progression between the combination therapy and
monotherapy groups, as estimated by the Kaplan-Meier method
at intention-to-treat analysis. The Children’s International
Polyposis study evaluated the efficacy and safety of celecoxib
(200400 mg twice daily, depending on body weight) compared
to placebo in children with FAP over a 5-year treatment
period®*. The number of patients meeting the primary outcome
of disease progression was twice as high in the placebo arm
compared to the celecoxib arm. However, it is important to note
that the long-term impact of celecoxib on colorectal polyposis in
children could not be evaluated due to the early termination of
the trial. The trial was stopped prematurely because of the low
occurrence of disease progression.

There have been a limited number of RCTs investigating the
use of single drugs or combinations of drugs to achieve risk
reduction in the small bowel?*%?°?72>* However, the observation
periods in these trials have been relatively short, and the
primary or secondary endpoints have typically focused on polyp
reduction in the duodenum as a surrogate marker for cancer
risk. Consequently, there is insufficient evidence to support the
recommendation of chemoprevention for the prevention of
small bowel carcinoma in patients with FAP.

Because in FAP the sequence of adenoma-carcinoma is not
accelerated but anticipated, reduction in the number and size of
colorectal polyps has been a common outcome in CP clinical
trials. Aspirin has been widely suggested as a chemopreventive
agent against CRC. Unfortunately, large RCTs in FAP are lacking,
and the few available studies have yielded contradictory results.
In the largest trial, the CAPP-1 study, no difference was found
between the aspirin group and the aspirin plus resistant starch
group or the placebo group. However, two studies by Ishikawa
et al., although limited by small sample size and adverse events
(such as anaemia and aphthous and anastomotic ulcers),
showed a reduction in the number and size of colorectal polyps
in the aspirin group and a reduction in the recurrence of polyps
larger than 5 mm?>72%/,

CP could provide an approach to reducing adenoma
development and cancer risk, potentially delaying or avoiding
the need for surgery. In an RCT testing the COX-2 inhibitor
celecoxib at two different doses (100 mg or 400 mg twice daily)
versus placebo for 6 months, the high dose showed a significant
improvement in duodenal disease (P=0.033)?*%. However,
quantitative analysis comparing percentage change in areas of
low- and high-density polyposis with placebo did not reach
statistical significance. Another RCT combined celecoxib
(400 mg BD) with ursodeoxycholic acid (UDCA, 1-2 g daily) and
assessed the change in duodenal polyp density after 6 months
as the primary outcome®? The control group receiving
celecoxib/placebo showed a significant decrease in polyp density
(P=0.029). However, it is important to note that celecoxib, along
with other selective COX-2 inhibitors, is associated with an
increased risk of serious cardiovascular side effects. The
European Medicines Agency’s Committee for Medicinal Products
for Human Use concluded in 2011 that the benefit of celecoxib
in FAP patients had not been sufficiently demonstrated and did
not outweigh the increased risk of cardiovascular and GI side
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Table 11 Extra-gastrointestinal manifestations in other rare
adenomatous polyposis syndromes

Genes Extra-GI Manifestations/Cancer

MLH1, MSH2, MSH6, PMS2
[Autosomal recessive]

Constitutional MMR deficiency
(CMMRD)

Tumours of the CNS

Haematological malignancies

Urinary tract cancer

Breast cancer

Endometrial cancer

Ovarian cancer

Embryonal and germ cell tumours

Sarcomas

Other cancers

Café-au-lait macules (CALMs) and
other skin manifestations

Venous malformations

Endometrial cancer

Breast cancer

Ovarian cancer

Tumours of the CNS

Other cancers

Breast cancer

Endometrial cancer

Tumours of the CNS

Haematological malignancies

Cancers of the urinary tract

Head and neck cancers

Skin cancer

Other cancers

Acute myeloid leukaemia/
myelodysplastic syndrome

Uveal melanoma

Schwannomas

Scarce data

Scarce data

Ectodermal dysplasia

Oligodontia

POLE, POLD1 [Autosomal
dominant]

Polymerase proofreading-
associated polyposis (PPAP)

NTHL1 [Autosomal recessive]
NTHL1 tumour syndrome (NTS)

MBD4 [Autosomal recessive]
MBD4-associated neoplasia
syndrome (MANYS)

MSH3 [Autosomal recessive]
MLH3 [Autosomal recessive]
AXIN2 [Autosomal dominant]

effects®*®. Additionally, celecoxib is no longer approved by the US
FDA for polyp reduction in FAP patients®®°.

MUTYH-associated polyposis
Section [—lower gastrointestinal manifestations

MAP patients—that is, patients with biallelic MUTYH PVs—present
with colorectal adenomatous polyposis, exhibiting considerable
phenotypic variability. The majority of MAP patients present with
<100 adenomas (77.4%)?*. MAP patients are estimated to have a
lifetime risk of CRC of approximately 50.5%, with an average age
at CRC diagnosis of 47.85 years?’?°'"?%3_ The earliest reported
case of CRC in MAP patients occurred at the age of 222°%.
However, it should be noted that CRC can develop without an
overt polyposis phenotype, underscoring the importance of lower
GI surveillance. In two studies conducted by Nielsen et al.**?%*
the mean ages at colorectal polyposis diagnosis were 45 and 47
years respectively, with age ranges of 12-68 and 30-70 years.
Similarly, Aretz et al.?’*® reported a mean age of 45 years at
colorectal polyposis diagnosis, with a range of 24-72 years. Based
on these findings, it appears reasonable to commence
surveillance at 18 years of age to include patients with more
aggressive polyposis phenotypes. For most MAP individuals, the
number of colonic polyps remains limited and periodic
colonoscopic polypectomy is sufficient for CRC prevention.
Consequently, colonoscopy is employed for the surveillance and
prevention of CRC. The study by Nieuwenhuis et al. provided
evidence for accelerated carcinogenesis, justifying the need for
frequent screening every 1-2 years'®. Endoscopic surveillance can
be tailored according to the patient's phenotype. In patients with

oligopolyposis or a mild, attenuated phenotype, CRC prevention
might be achieved by 1-2-yearly surveillance colonoscopy with
polypectomy. However, many patients will require surgery,
particularly as around 50% present with a CRC.

The occurrence of CRC in MAP patients is mostly observed in
the proximal colon (52%) or rectum (26%), but cancers may also
appear in the distal colon (14%)%¢*%%%2%’  According to two
studies, the risk of metachronous CRC in MAP patients is
significantly reduced by performing total colectomy with
ileo-rectal anastomosis, with rectal preservation if this is
feasible, based on the phenotype?¢>2°8,

Comparatively, the risk of metachronous CRC appears to be
lower in patients treated with colectomy rather than segmental
colon resection®®?. Considering these findings, annual colonoscopy
would seem appropriate if colonoscopy surveillance is pursued.
However, surgery may be a more suitable management strategy,
taking into account factors such as age, co-morbidity, polyp
burden, and expected functional outcome. Data from the St
Mark’s Hospital Polyposis Registry revealed that among 108
MAP patients who underwent surgery as the primary
management approach, 35 underwent segmental resection (34 for
cancer and one for HGD). None of these patients had been
diagnosed with MAP prior to surgery. Among these patients, 30
(86%) received postoperative surveillance of the remaining colon/
rectum, but 5 (17%) developed another CRC while under
surveillance. The remaining five patients who did not undergo
postoperative surveillance developed another CRC (100%). Among
the 47 patients who had a total colectomy, 2 (4%) developed
metachronous cancer in the residual rectum. None of these
patients had received postoperative surveillance of the rectum?*.
These data support the continuation of colorectal surveillance
even after surgery.

Section II: upper gastrointestinal manifestations

The systematic review of the literature identified six studies that
indicate that MAP patients may develop upper GI malignancies
and premalignant neoplasms®>?63295269271 " The highest risks
correspond to duodenal adenomas and cancer®’. The incidence
and lifetime risk of duodenal cancer in MAP are unknown.
Although estimated at around 4%??, the very small number of
observations and lack of prospective data make this estimate
unreliable. Duodenal polyposis occurs less frequently in MAP than
FAP, affecting 20-35% of patients’®*?*° compared to 65-90% in
FAP cohorts?’?. MAP patients may also develop duodenal cancer,
although data are scarce. In particular, three studies reported
eight MAP patients affected with duodenal cancer. The estimated
average risk of duodenal cancer in MAP is 1.5% (range 1-2.17%).
Statistically significant differences in the prevalence of duodenal
polyposis depending on genotype were reported by Thomas
et al.”®*, with higher risks for Y179C homozygous patients”®.
Confirmatory studies with prospective follow-up data are
required before genotype is considered in relation to
stratification of surveillance. The efficacy of surveillance to
prevent upper GI malignancies in MAP is still unclear. To date,
four cases of gastric cancer and five cases of gastric adenomas
have been reported in MAP patients®”. A retrospective study that
assessed the presence of extra-colonic manifestations in 150 MAP
individuals who underwent oesophago-gastroduodenoscopy
(OGD) identified gastric lesions in 17 (11%) patients®. In four of
them (24%), gastric adenomas were described, and nine patients
had fundic gland polyps only. Gastric cancer was observed three
times; however, the incidence was not significantly increased
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Table 12 Short version: statements pertaining to gastric adenocarcinoma and proximal polyposis of the stomach

Statements

Level of evidence and agreement

GAPPS.1: Genetic testing should be offered to individuals with a clinical suspicion of GAPPS.

GAPPS.2A: The age to start upper GI surveillance in asymptomatic individuals at risk of gastric cancer
should be evaluated on a case-by-case basis. The youngest age of gastric cancer in the family should be

considered.

GAPPS.2B: Surveillance endoscopic intervals for GAPPS families should be flexible and decided on a

case-by-case basis.

GAPPS.3: In GAPPS patients CRC surveillance may be considered, particularly when there is a family history

of CRC.

GAPPS.4A: GAPPSresults in a high risk of gastric cancer. Total gastrectomy should be considered in cases of

high-grade dysplasia and progressive gastric polyposis.

GAPPS 4B: There is not enough evidence to recommend an age for risk-reducing prophylactic gastrectomy:

the decision should be individualized.

LE: Strong

Agreement: 95%

(SA 52%; A 43%; N 5%)

LE: Low

Agreement: 82%

(SA 25%; A 57%; N 11%; D 7%)
LE: Low

Agreement: 93%

(SA 24%; A 69%; N 3%; D 4%)
LE: Low

Agreement: 85%

(SA 37%; A 48%; N 7%; D 8%)
LE: Low

Agreement: 96%

(SA 52%; A 44%; N 4%)

LE: Low

Agreement: 96%

(SA 52%; A 44%; N 4%)

A, agree; CRC, colorectal cancer; D, disagree; GAPPS, gastric adenocarcinoma and proximal polyposis of the stomach; GI, gastrointestinal; LE, level of evidence; N,

neutral; SA, strongly agree; SD, strongly disagree.

compared to the general population (standardized incidence ratio
(SIR): 4.2; 95% c.i.: 0.9-12).

The age at duodenal polyp diagnosis in the two largest studies
reported to date?****° ranged from 32 to 81 years. However,
the actual age of onset of duodenal polyposis is difficult to
estimate because the age at first OGD, when duodenal polyps are
identified in most patients, depends on the age at MAP diagnosis.
Thomas et al. reported that 14.5% of MAP patients have duodenal
adenomas at their first endoscopy, and it has been estimated that
the prevalence of duodenal adenomas reaches 18.2% (8/44) by the
age of 40 years and 38.5% (15/39) by the age of 70 years. Moreover,
37.8% of adenomas (14/37) progressed to a higher Spigelman stage
during follow-up®®®. A total of eight duodenal cancers have been
reported in MAP?®%, Although the mean age at duodenal cancer
diagnosis was 66.2 years, the youngest was diagnosed at age 47°,
Previous guidelines recommended that the interval between
upper GI endoscopies in MAP should be based on the Spigelman
stage, as for FAP*®?/327 However, recent reports indicate that
Spigelman stage is not a reliable predictor of cancer risk in MAP,
because it fails to identify patients at risk of duodenal
cancer’®>?%°, The reported duodenal cancers developed without a
recognized background of benign duodenal polyposis®*®. Based
on this evidence, in the current guidelines, we do not
recommend the use of Spigelman staging to determine the upper
GI surveillance interval in MAP. In the largest study of duodenal
adenomas and cancer reported to date’®®, three of four reported
duodenal cancers were diagnosed within 12 months of a
previous OGD, suggesting missed lesions and highlighting the
need for high-quality endoscopy. The fact that HGD has been
reported in subcentimetre MAP duodenal adenomas®®, together
with the differences in MAP and FAP-associated tumorigenesis
(DNA repair defect versus signalling activation), which has also
been identified in duodenal adenomas®’®, suggests biological
differences between MAP and FAP duodenal adenomas that
could mediate differences in natural history. Based on the
available evidence, we recommend polypectomy regardless of
polyp size or Spiegelman staging.

Section III: extra-gastrointestinal manifestations

The evidence of an increased risk for extra-GI cancers in
biallelic MUTYH-mutation carriers is weak, and in most cases,

controversial. Vogt et al.?? analysed 276 MUTYH patients from
181 unrelated families, and observed that 35 (13%) had at least
one malignant extra-GI lesion. In MAP patients, the risk of
developing extra-intestinal malignancies is nearly double that in
the general population (SIR: 1.9; 95% c.i.: 1.4-2.5). The increased
risk is particularly relevant for ovarian, bladder and skin
cancers (SIR: 5.7, 7.2 and 2.8 respectively)?>. The cumulative
lifetime risk of developing extra-GI malignancies in MAP
might reach 38%, with a median age of 51-61?%. Other extra-GI
features observed in MAP individuals resemble those of the FAP
spectrum, including osteomas and CHRPE, but at a significantly
lower rate??’¢?”7  Although more studies are needed, MAP
patients might be at higher risk of developing lung,
haematological, brain and skin cancers?’®?%°. There may be
some phenotypic overlap with Lynch syndrome, indicated by an
increased risk of endometrial cancer, but the evidence is not
conclusive thus far’®'. Unlike FAP, desmoids do not appear to
belong to the spectrum of manifestations of MAP?®'. Despite the
apparently increased cancer risks, there is no evidence of a
cost-effectiveness or prognostic benefit from extra-intestinal
screening in MAP patients.

Other rare adenomatous polyposis
syndromes

The use of multi-gene panel testing (MGPT) has become standard in
genetic diagnostics. This approach may use physical MGPT or
virtual panels based on whole-exome or genome sequencing
data. MGPT in patients with GI polyposis should include APC and
MUTYH, which explain most identifiable inheritable forms of
polyposis, as well as other genes relevant for adenomatous
polyposis (MMR genes MLH1, MSH2, MSH6, PMS2, MSH3 and
MLH3), POLE (exonuclease domain), POLD1 (exonuclease domain),
NTHL1, MBD4 and AXIN2. In addition, it is recommended to
include genes causing other polyposis syndromes such as STK11,
BMPR1A, SMAD4, PTEN and RNF43, due to the phenotypic overlap
(Table 11)**26:27:31.32.282.283  \ogaic APC variants can be found
in about 20-50% of the remaining unexplained polyposis
cases'?%>?8* When testing every patient referred to oncogenetic
counselling (regardless of indication), the detection of MUTYH
biallelic mutations is only about 0.2% (82/44 800)*'. The total
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percentage of detected heritable polyposis syndromes will
therefore likely not exceed 0.5% in a general oncological cohort™.
Therefore, testing for polyposis genes in all patients undergoing
germline oncogenetic testing should only be done as part of a
broad gene panel. The observed decline in the mutation detection
rate in patients receiving genetic testing for multiple colorectal
polyps over time (due to more sensitive colonoscopies) and the
very low frequency of patients with PVs in genes other than APC
and MUTYH, especially those with 10-20 polyps and those above
60 years of age, suggest that the mutation detection rate in this
group is likely <2-3%.

Including colorectal cancer diagnosed before 50
years of age in criteria for testing polyposis genes

Using stringent criteria based on polyp count will inevitably lead
to some patients with a heritable form of polyposis being
missed. Sutcliffe et al.?* showed that if only patients with >10-20
adenomatous polyps are tested, 10% of MUTYH biallelic patients
will be missed. This was also shown by the study of Landon
et al.?®°. Both studies suggest that including patients with <10
polyps but with CRC under age 50 will increase the detection
rate of MAP and other clinically actionable hereditary CRC
syndromes. Terlouw et al.?®® reported that testing patients with
adenomas above the age of 70 lead to a detection rate of PVs of
about 1%. In considering patients older than 70 years, no
MUTYH or APC variants were identified in patients with <20
adenomas (n=382) and only one case of MAP was found among
patients with >20 adenomas (1/90, 1.1%).

APC mosaic

APC mosaicism has been reported to be present in 25-50% of
unexplained patients with >20 adenomas®®*. In most of these
cases, the mosaicism was undetectable in leucocyte-derived
DNA and required testing of DNA isolated from >2 adenomas.
Tumour testing is still logistically challenging and is not
performed in most diagnostic laboratories.

Concluding remarks

Testing individuals with >20 adenomas (aged below 70 years)
seems widely accepted and is included in most previous
guidelines. Testing individuals over age 70 or with <20
adenomas is indicated when additional features suggestive of a
hereditary polyposis syndrome are present®**?%’. However, not
all guidelines propose these age limits. Other indications
(besides the presence of adenomatous polyps) for polyposis
panel analysis are FAP-related extra-colonic manifestations,
CRC aged <50°%% a somatic KRAS c.34G>T transversion, or a
first-degree relative (FDR) with >10 adenomas?®°.

Whether testing for PVs identified in the index case should also
be offered to FDRs depends on the mode of inheritance. For rare
non-APC dominantly inherited syndromes (such as PPAP),
testing should be offered to all FDRs with cascade testing. For
recessively inherited syndromes (such as MUTYH- and
NTHL1-associated polyposis), screening should be offered to
siblings of index cases. Testing of offspring of index cases can be
considered when PV allele frequencies in the relevant
population are high—as for MUTYH in many geographical
regions, the probability of inheriting two MUTYH pathogenic
variants is around 1%. Other known recessive syndromes, such
as NTHL1 and MSH3, have lower carrier rates (around 1 in
300)*2*; therefore, the risk of inheriting two pathogenic variants
becomes very low (<1/600). If parents are related, the chances
are obviously higher and testing should be considered. The

French guidelines?’* also advise complete MUTYH analysis in

the unaffected partner of an index case as a possible strategy,
particularly where there are a large number of offspring at risk?®°.

Germline variant interpretation and classification

The interpretation and classification of germline variants into five
classes (pathogenic, likely pathogenic, unclear, likely benign,
benign) should follow a standardized procedure, based on the
American College of Medical Genetics and Genomics (ACMG)/
Association for Molecular Pathology (AMP) guidelines for variant
classification. For APC, gene-specific ACMG/AMP rules were
developed recently by the subcommittee of InSiGHT/ClinGen
Variant Curation Expert Panel (VCEP), which should replace the
generic framework. In the near future, gene-specific ACMG/AMP
modifications will be available for further actionable genes,
which can be found on the ClinGen websites.

Currently, there are insufficient data to establish the
appropriate age to initiate GI surveillance for each of
the aforementioned genes. However, it is advisable to follow the
guidelines provided for MAP, which recommend starting
screening at 18 years of age. Additionally, consideration may be
given to initiating screening 5 years earlier in patients with a
highly aggressive familial phenotype. This is particularly
relevant for heterozygous carriers of specific POLE or POLD1
variants associated with severe and early-onset phenotypes that
present with a congenital mismatch repair deficiency
(CMMRD)-like phenotype in childhood or adolescence??*2??, In
addition to the GI phenotypes, most of the rare adenomatous
polyposis syndromes are associated with an increased risk of
extra-GI tumours and other phenotypic manifestations (Table 10).

Gastric adenocarcinoma and proximal
polyposis of the stomach

GAPPS is an autosomal dominant hereditary gastric cancer
syndrome with incomplete penetrance first identified in 2012.
It is caused by germline point mutations at the promoter 1B of
the APC gene'*?%*-302 GAPPS is distinct from a-FAP and presents
with gastric cancer and extensive fundic gland polyposis sparing
the antrum and lesser curvature, with limited evidence on the
risk of CRC?*73%. Before considering a diagnosis of GAPPS,
clinicians should exclude the use of proton pump inhibitors and
the presence of polyposis elsewhere in the GI tract®®. Genetic
testing can confirm the diagnosis, but not all gene panels
include the 1B promoter’*??>; therefore, clinicians should
consult with their laboratory to ensure appropriate testing. The
essential clinical criteria for GAPPS and for genetic testing are
summarized in Table 13.

GAPPS is characterized by various microscopic features,
including dysplastic fundic gland polyps, hyperproliferative
aberrant pits (HPAP), hyperplastic polyps, gastric-type adenomas
and adenocarcinomas. HPAP, unique to GAPPS, is considered the
earliest marker of dysplasia®®. Low-grade dysplasia can develop
in gastric adenomas, gastric adenocarcinomas and multifocal
‘flat’ dysplasia in fundic gland polyposis®®. Progression to
dysplasia and cancer can occur rapidly’*?°*?%>?% even during
endoscopic surveillance*2%°,

The lifetime incidence of gastric adenocarcinoma ranges from
12% to 25%, with variable age of onset (22-75 years)*?°%29%:2%
Although there is no definitive age to begin gastric surveillance,
FDRs of affected patients should be considered for endoscopy
with biopsy sampling from the age of 15 years®®%, Gastroscopy
should be of high quality, examining all gastric polyps and
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Table 13 Clinical criteria for genetic testing

Essential clinical criteria (both)

Supportive clinical criteria (any)

1. Phenotypic features
¢ Proximal (body and fundus) gastric polyposis with antral sparing
¢ No evidence of colorectal or duodenal polyposis

¢ >100 polyps carpeting the proximal stomach in the index patient or >30 polyps in a

first-degree relative of another patient*

¢ Predominantly fundic gland polyps and/or fundic gland-like polyps
2. Proband or family member with either dysplastic fundic gland polyps or gastric

adenocarcinoma

A. Spectrum of other histological lesions:
e Hyperproliferative aberrant pits
¢ Hyperplastic polyps
e Gastric-type adenomas

B. Family history (autosomal dominant pattern
of inheritance)

3. Mutation in the chr5:112043220_112043224 region of promoter 1B of the APC genet

*Exclusions include other heritable gastric polyposis syndromes and use of proton-pump inhibitors; in patients on proton-pump inhibitors, it is recommended to
repeat the endoscopy off therapy. tThe point mutations that segregate with GAPPS (c.-191T>C, c.-192A>G and c.-195A>C) are all positioned within the YY1 binding

motif of the APC gene and confirm the diagnosis of GAPPS??+>

surrounding mucosa. Multiple biopsies should be taken from larger
polyps and areas with vascular or structural irregularities to detect
dysplasia or malignant transformation'#2%2%52%8.3%8 ' The interval
of endoscopic surveillance should be individualized based on the
limited available data and the heterogeneity of GAPPS patients®%%?,

The risk of CRC in GAPPS is still inconclusive, as not all families
develop CRC**?9%29>31% However, colonic polyps may be observed
in both sexes as early as their third or fourth decade of life**3°,
Somatic activating mutations in the p-catenin cascade are shared
between gastric and colonic lesions, suggesting a common
pathogenesis®’. Although no specific studies on CRC surveillance
exist, it may be prudent to consider colonoscopy surveillance
from the age of 18 years to rule out colonic polyposis®®’. Repeat
colonoscopies every 3 years may be considered if adenomas or
serrated lesions are found®*®. Small bowel cancer has not been
reported in GAPPS, but the presence of duodenal adenomas
should raise suspicion of FAP rather than GAPPS**. Risk-reducing
(prophylactic) total gastrectomy may be considered from the age
of 30-35 years or 5 years before the youngest gastric cancer
diagnosis in the family®®®. The timing of surgery may be
individualized, taking into account patient preferences, while
clearly explaining the risks of delay®*®. Women of child-bearing
age should be reassured that prophylactic gastrectomy is
compatible with successful childbirth and breastfeeding’'".
Both laparoscopic and robotic total gastrectomy may be
appropriate®®??, Although the antrum is spared, there is no
evidence for the long-term safety of proximal rather than total
gastrectomy®®®. It is important to highlight that GAPPS is a
relatively new entity and further research is required.
Specifically, the potential risk of duodenal cancer cannot
currently be excluded; therefore, gastric surgery should allow for
subsequent prospective evaluation of the duodenum. Such
surgical resections requiring specific reconstruction are more
likely to be performed in very specialized centres.

Conclusion

These guidelines represent an updated and extensively revised
version of the previous Mallorca group guidelines, originally
published in 2008. The previous guidelines for FAP were
primarily based on expert opinions derived from an extensive
literature search. The objective of these updated guidelines is to
provide current, comprehensive and evidence-based practical

recommendations for the management of surveillance and
treatment of FAP patients, encompassing additionally MAP,
GAPPS and other recently identified Mendelian adenomatous
polyposis syndromes.

To facilitate clear decision-making, well-defined flowcharts
have been developed for both upper and lower GI tract
surveillance and management. In the context of the upper GI
tract, a critical analysis of the Spigelman classification has been
conducted. For the lower GI tract, efforts have been made to
establish more precise timing indications for surveillance and
surgery. Although not all statements reached the predefined
80% agreement required to establish the high level of
consensus, they have all been reported and, whenever possible,
further information has been provided in the comments section
to stimulate further discussion following each Delphi process.
Some topics lack sufficient data for definitive recommendations,
indicating the need for further investigation.

These guidelines also emphasize the importance of
collaborative studies and international registries to facilitate
updated evidence-based recommendations. Future research
priorities for the European Hereditary Tumour Group (EHTG), in
collaboration with other scientific societies, include assessing
the actual impact of safe yet less-invasive colorectal strategies
and exploring fertility and sexual health considerations for both
males and females. Additionally, the re-evaluation of the true
benefits of screening for extra-colonic manifestations such as
thyroid cancer and the proposal of an alternative duodenal
staging system to the Spigelman score will be addressed.

These guidelines highlight the roles of the discovery of recently
identified pathogenic variants in genes other than APC and
MUTYH that predispose to the development of adenomatous
polyposis. Accurate monitoring and data collection are required
to provide future recommendations regarding screening and
surveillance in these newly described syndromes.

Recognizing the complexity of the polyposis syndromes, these
guidelines aim to serve as a valuable tool for both patients and
clinicians. Due to the rarity of these diseases and limited
experience of them in many healthcare settings, it is crucial for
patients to seek care at specialized centres with expertise in
managing these conditions. The formulation of these guidelines
involved a critical analysis of the most current available
literature. In cases where data were lacking, expert opinions
played a crucial role in formulating recommendations.
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Extended version of the guidelines

The extended version of the guidelines aims to comment on each
proposed statement with an extensive and comprehensive
analysis of the available literature. Its purpose is to further
elaborate on the comments previously provided in the short
version of the guidelines (Tables 14-27).

Familial adenomatous polyposis
Section I: lower gastrointestinal manifestations
LGI.1

It is now well-established, based on different guidelines, that
children and adolescents predicted to develop FAP (patients
with germline PV in the APC gene (for FAP) or patients with at
least one FDR affected by classical FAP) should undergo
surveillance (Table 14)**?”. Recent studies have not provided
data on the true age distribution for the diagnosis of CRC. Older
studies no longer reflect the current situation due to the impact
of screening, adenoma removal, and prophylactic surgery. In a
recent study by Kennedy et al., the median age of first adenoma
detection was reported as 13.4 years®®. They observed HGD in
five patients (ages 13, 16, 17 and two at 20 years old) and
invasive cancer in five patients (one at 19 years, two at 18 years
and two at 17 years of age)®®. Munk et al. reported a case of
invasive cancer in an 8-year-old patient, but no information was

provided regarding symptoms*!. An overview of different
European polyposis registries showed very low numbers of CRC
cases in younger patients (0-10 years: none, 11-15 years: 2
patients, 16-20 years: 15 patients)®. The updated version of the
guidelines still suggests starting the screening programme at the
age of 12 in asymptomatic patients. Potential alarm symptoms,
such as changes in bowel movements, rectal bleeding/anaemia,
looser stool and mucous discharge, should indicate a colonoscopy
in FAP patients***°, as these might be indicators of more severe
polyposis. Rectal bleeding, in particular, is a predictive factor for
dysplasia®*. In accordance with the previous guideline®® and in
agreement with other international guidelines®, a colonoscopy
should be performed in all symptomatic FAP patients, regardless
of age.

LGI.2

As reported by Knudsen et al. in a review>’, the age of adenoma
onset in a-FAP patients is between 35 and 45 years, with a
median age of a-FAP diagnosis at 43 years (ranging from 12 to
67). Although the benefits of surveillance are well established in
these patients, there are no recent studies providing a definitive
age of colonic cancer onset or the true incidence of CRC in this
patient population. However, a recent survey established that
the median age at the diagnosis of CRC in a-FAP patients was 55
years (ranging from 25 to 77), with 31% of patients being

Table 14 Statements pertaining to the lower gastrointestinal tract—extended version

Statements

Surveillance

LGI.1 At what age should surveillance commence in classical FAP?

A: Surveillance should begin at 12 years of age in asymptomatic patients with a germline PV in the APC gene (for FAP disease), or in
asymptomatic patients with first-degree relatives affected by classical FAP (if a genetic test is not available or if no PV is detected in the

affected relative).

B: In symptomatic patients with germline PV in the APC gene (for FAP disease), or patients with first-degree relatives affected by classical FAP
if a genetic test is not available or if no PV is detected) colonoscopy should start at any age and as soon as possible.

LGI.2 At what age should surveillance commence in attenuated FAP?

A: Surveillance can start later but no later than 18-20 years of age in asymptomatic patients with a germline PV in the APC gene for
attenuated FAP disease and an attenuated proband/family phenotype. Alternatively, surveillance should also begin in asymptomatic
patients with first-degree relatives affected by attenuated FAP, if a genetic test is not available or if no known pathogenic mutations are

detected.

B: Colonoscopy should start at any age and as soon as possible in symptomatic patients with a germline PV in the APC gene for attenuated FAP
disease or in patients with first-degree relatives affected by attenuated FAP (if a genetic test is not available or if no known pathogenic

mutations are detected).

LGI.3 What is the optimal modality for colorectal surveillance in classical FAP?
The optimal modality for colorectal surveillance in classical FAP is high-definition white-light colonoscopy. Flexible sigmoidoscopy can be
considered as an initial option, according to the patient’s preference. If adenomas are identified, then a high-definition white-light

colonoscopy should be performed.

LGIL.4 What is the optimal modality of colorectal surveillance in attenuated FAP?
The optimal modality for colorectal surveillance in a-FAP is high-definition white-light colonoscopy.
LGL.5 What are the ideal intervals for endoscopic surveillance colonoscopy before prophylactic surgery in classical and attenuated FAP?
A: Endoscopic surveillance of the colon should be adapted according to phenotype, genotype-phenotype, and the severity of the disease
B: Repeat endoscopy should be performed within 1 year or less if at least one of the following criteria is present:

e APC germline PV of codon 1309 associated with a severe phenotype.

e Presence of >100 adenomas at colonoscopy.

e Presence of large polyps at colonoscopy (>10 mm).
e Symptoms.

¢ Rapid progression in terms of polyp size.

C: Repeat endoscopy may be performed at 2 years when the phenotype shows all of the following criteria:

e Presence of 0-20 adenomas.
e Presence of small adenomas at colonoscopy (1-2 mm)
¢ Absence of symptoms.

LGI.6 Should screening colonoscopy routinely include advanced imaging technologies?

A: White-light high-definition colonoscopy is sufficient for surveillance colonoscopy in FAP.

B: There are insufficient data to recommend the use of advanced imaging technology.

C: White-light endoscopy is sufficient in most cases; virtual or dye-based chromoendoscopy could have an advantage in discriminating

between the clinical diagnosis of FAP versus a-FAP.

(continued)
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Table 14 (continued)

Statements

Surgery
LGIL.7 When is prophylactic colorectal surgery indicated?
Absolute indications for immediate colorectal surgery in FAP are:
e Certain or suspected cancer
e Severe symptoms from polyposis
e Severe disease (>1000 polyps at colonoscopy)

e Unfavourable histological features (such as HGIEN, villous adenoma, etc.)

Indications for planned surgery are:
 Polyps >10 mm in diameter
e Favourable histological features
e Substantial increase in polyp number between examinations
e Sparse disease (100-1000 polyps)

LGIL.8 Which patient characteristics support restorative proctocolectomy over total or subtotal colectomy for prophylactic surgery?

A: IPAA may be offered to patients with either:
¢ 20 or more rectal adenomas.
e Approximately 500 or more colonic adenomas.
e APC mutation at codon 1250-1450.

IRA may be offered to:

e Patients with 5 or fewer rectal adenomas and <500 colonic adenomas.

B: Patients’ preference should be considered in the surgical choice.

LGI.9 Does prophylactic surgery need to include mesocolic/mesorectal excision?

There is no conclusive evidence indicating a clear advantage or disadvantage in performing dissection with mesocolic/mesorectal excision.
LGI.10 Should a diverting ileostomy be routinely performed in total proctocolectomy with ileal pouch anal anastomosis?

Routine diverting ileostomy is not mandatory when total proctocolectomy with IPAA is performed.

LGI.11 Is subtotal colectomy superior to total colectomy?

When the rectum can be preserved, an ileo-sigmoid anastomosis could be considered to diminish the risk of anastomotic leak and improve

functional outcome.
Post-surgical management

LGIL.12 What is the appropriate management for patients with ileo-rectal anastomosis?
A: The optimal modality for surveillance after an IRA is endoscopy. The surveillance interval should not exceed 2 years, starting from the

colectomy, and should be individualized based on phenotype.

B: All polyps >5 mm should be removed (endoscopically or with transanal excision).
C: Secondary proctectomy should be considered when polyposis is no longer conservatively manageable or in the presence of 2 or more

polyps with HGD.

LGIL.13 When and how frequently should the ileo-anal pouch be surveilled?

A: Endoscopic surveillance of an ileo-anal pouch should start 12 months after colectomy.

B: Endoscopic surveillance of an ileo-anal pouch should be performed annually.

LGI.14 In the case of pouch adenoma/multiple adenomas/polyposis, what is the recommended treatment?

A: Pouch adenomas may be managed endoscopically.

B: In the presence of HGD in/of complete polyp resection, the pouch should be surveilled within 6 months.

C: In the presence of two or more polyps with HGD, surgery may be considered.

LGI.15 In the case of pouch carcinoma, is pouchectomy/dismantling of the pouch indicated?

In the case of pouch carcinoma, pouchectomy/dismantling of the pouch is indicated.

LGIL.16 Should pouchoscopy also include the ileum proximal to the pouch?

Expanding endoscopy to the more proximal small bowel should be performed during pouchoscopy in FAP patients after total

proctocolectomy with IPAA.

a-FAP, attenuated familial adenomatous polyposis; FAP, familial adenomatous polyposis; HGD, high-grade dysplasia; HGIEN, high-grade intraepithelial neoplasia;

IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis.

diagnosed before the age of 50*°. These data were confirmed by
Nielsen et al., who reported a median age of CRC diagnosis at 54
years*!. Burt et al. established that there is a cumulative risk of
69% to develop CRC by the age of 80°'%. In previous decades, the
prevalence of right-colonic adenomas was described®’, but a
recent study by Knudsen et al. suggested a more uniform
distribution throughout the colon and rectum®. On the other
hand, genotype-phenotype are not absolute, and patients with
the same genotype mutation can exhibit different phenotypes
and manifestations*”. According to these considerations and the
literature, regular surveillance can start later in patients affected
by a-FAP with a proband/familial attenuated phenotype, but it is
not safe to suggest starting surveillance later than at 18-20
years of age. The difficulty in achieving a high level of
agreement arose due to two opposing views regarding the
proposed age. According to some members, in line with the
data presented above, the age to initiate the surveillance
programme could be postponed at 18-20 years. On the other

hand, according to other expert panel members, the age should
be earlier, as there may exist an intrafamilial phenotypic
discrepancy. Other guidelines do not differentiate between FAP
and a-FAP, suggesting starting screening at the same age.
Therefore, we believe that the decision should be made in
agreement with the patient and their family. The possibility of
postponing the start of screening compared to the usual age of
12 years for classical FAP should be strongly supported where
there is a proven germline mutation of the APC gene associated
with the attenuated form, along with a phenotype reflecting
the attenuated form.

LGI.3

Nowadays, the role of colonoscopy surveillance among FAP patients
is well established, demonstrating a reduction in the incidence of
CRC and associated mortality*®*. The primary purpose of
endoscopic surveillance in classical FAP is to detect neoplasia

advancement early, providing the opportunity for prophylactic
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surgical management and reduction of cancer risk through the
removal of adenomas®'*. However, without successful endoscopic
management or surgical removal of bowel, the risk of CRC
eventually reaches 100%. While chromoendoscopy has shown
greater detection of diminutive adenomas compared to
white-light endoscopy in FAP colonoscopy™, it is unlikely to alter
the course of management or postpone surgery because most
adenomas in FAP become large. There is no evidence supporting
the routine use of chromoendoscopy in the surveillance of
classical FAP. Recent studies have highlighted the detection of
colonic polyps but their absence in the rectosigmoidal portion,
ranging from 10% to approximately 35%***® in some patients, but
no correlations based on genotype or familial phenotype were
provided for these patients. In conclusion, a full colonoscopy is
the preferred modality for surveying the colon, although
sigmoidoscopy remains a valid initial option. Factors such as
patients’ preference and the habits of the medical team, including
routine sedation during the procedure, need to be taken into
consideration.

LGIL.4

As explained above (see LGL2) there is variability in the
distribution of colorectal adenomas®*“°, leading to the
conclusion that the best modality of colonic surveillance is a full
colonoscopy. In the context of a-FAP, the usefulness of
chromoendoscopy is still unclear (see LGL5). In addition, other
recent guidelines suggest performing high-definition white-light
colonoscopy for surveillance in a-FAP?1316,
Please see Fig. 1 for a summary of endoscopic surveillance.

LGI.5

As prophylactic colorectal surgery remains the cornerstone of
treatment for FAP and a-FAP patients, they should undergo
regular colonoscopy surveillance to determine the appropriate
timing of surgery and prevent the development of CRC. However,
there is a lack of evidence regarding the ideal interval for colonic
surveillance. Different guidelines offer varying suggestions,
ranging from yearly intervals®® to tailored intervals based on
phenotypes®’. A recent study found a correlation between polyp
progression and the polyp count at the initial colonoscopy,
particularly if the count is >100, as well as a mutation in codon
1309°°. However, genotype alone is not sufficient to determine
the timing of screening. The number of polyps at the first
colonoscopy is also associated with a higher rate of polyp
progression®. Furthermore, there is no evidence to support
accelerated carcinogenesis in FAP patients. Considering these
factors, we propose adjusting the interval of colonoscopy
surveillance based on various factors, rather than relying on a
fixed and inflexible period. The presence of symptoms should
always prompt further investigation. Certain critical factors,
such as the presence of a mutation in codon 1309 of the APC
gene, a high number of polyps and the presence of large
adenomas, may warrant a shorter surveillance interval.

LGIL.6

In a single study comparing different forms of colonoscopic
imaging techniques, 13 patients with FAP were evaluated
using four different techniques: white-light colonoscopy,
autofluorescence, narrow-band imaging and chromoendoscopy.
Polyps were counted from pictures obtained at the same area
and angle. Chromoendoscopy detected a significantly higher
number of colon polyps (38.5-43.3) compared to white-light
endoscopy (12.2-13.9, P > 0.005). Chromoendoscopy was found to

be superior to the other three techniques in detecting
diminutive colorectal lesions*’. Further studies are warranted to
determine the role, if any, of chromoendoscopy and other
advanced imaging techniques in this patient population. This
conclusion is consistent with other guidelines®®”-*"/.

LGL.7

The gold standard therapy to prevent the development of CRC in
FAP and a-FAP patients is the removal of the colon (and rectum).
However, determining the appropriate timing of surgery
remains a challenge for surgeons and clinicians. This section
will primarily focus on indications based on clinical and
screening findings, while acknowledging that other factors,
particularly the patient's preference, will also influence the
timing. Kobayashi et al. conducted a multicentre observational
cohort study, compiling data from 303 patients who had
colorectal surgery for FAP between 2000 and 2012 across 23
different institutions. Of these 303 surgical cases, 115
individuals (38%) were diagnosed with CRC. As expected, a
significant correlation emerged between older age and various
phenotypes. In the three distinct phenotypes—attenuated
(<100 polyps), sparse (100-1000 polyps) and profuse polyposis
(=1000 polyps)—cancer was observed in 47.4%, 36.2% and
36.8% of patients, in that order. Patients with CRC had mean
ages of 50, 39 and 34 years for these phenotypes respectively,
whereas patients without CRC had mean ages of 33, 31 and 31
years. The study aimed to pinpoint the optimal age threshold
for predicting CRC development in individuals with attenuated,
sparse and profuse FAP, which were identified as 46, 31 and 27
years respectively®’. Consequently, we propose that clinical
management and the recommended timing for prophylactic
surgery should be individually customized to match each
phenotype. Newton et al.>? evaluated the correlation between
genotype and phenotype, suggesting that patients with an APC
mutation within codons 1250-1549 may benefit from earlier
prophylactic surgery but should also have aggressive
follow-up. It is also known that APC pathogenic variants within
codons 1250-1549°2 or codons 1250-1464°° are correlated with
a severe phenotype, suggesting that endoscopic findings
can guide the indication for surgery instead of relying solely
on genotype. Some studies have correlated the presence of
symptoms, particularly rectal bleeding**, with the risk of
dysplasia, suggesting the need for prompt intervention. This is
also in line with other consequences that may arise, such as
anaemia, growth retardation and impacts on quality of life.
Sarvepalli et al. showed that high polyp progression was the
main indication for surgery in their cohort, highlighting the
tendency of surgeons to base surgery decisions on the relative
increase in polyp number rather than the absolute number°.
Because establishing the correct timing for prophylactic
surgery remains challenging, it is essential that FAP patients be
referred to a dedicated centre to determine the appropriate
timing. Some data suggest that a delay in performing
prophylactic surgery could be acceptable®*. However, it should
be noted that this study, as suggested by the authors, included
patients undergoing surgery for prophylactic purposes. They
also found a higher rate of malignant polyps in the group with
a higher median age at the time of surgery®*. This finding
reasonably suggests that surgeons and other clinicians should
prioritize indication for prophylactic colectomy, allowing
flexibility to schedule the surgery within the best window of
time for patients. Prophylactic surgery can be planned at a
time that is suitable for the patient, based on the risk of cancer
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as assessed by colonoscopy. The timing of surgery should
consider social issues, family planning, emotional development
of the patient in relation to age and the likelihood of attending
planned surveillance. Sarvepalli et al.*'® have developed a
model based on measurable factors that can be used with
patients and families to predict the likelihood of surgery within
2 and 5 years from the first colonoscopy. This can help patients
and families with life planning. The model can be accessed at:
http://app.calculoid.com/#/calculator/29638.

LGL8

If finding the appropriate timing is complex in FAP and a-FAP
patients, choosing the type of surgery that best suits the
patient’s needs while taking into account the associated
potential risks and benefits becomes an even greater challenge
for the surgeon. Therefore, it is imperative that patients seek
advice from specialized centres where surgeons are equally
proficient in all types of surgery. The two main options for
prophylactic removal of the large intestine are colectomy with
ileorectal anastomosis (IRA) and proctocolectomy with ileal
pouch-anal anastomosis (IPAA). In the IRA procedure, the
rectum is preserved, whereas in the IPAA, a pelvic dissection is
performed to create a pouch that mimics a reservoir. Each
proposed surgery has its own advantages and disadvantages.
Dossa et al®'? attempted to assess surgeons preferences
for prophylactic surgery in patients with familial adenomatous
polyposis (regardless of the phenotype). Despite the varied
choices, they concluded that the decision should be
individualized based on the patient's future risk of cancer.
However, when possible, colectomy with IRA was preferred
for selected patients. Furthermore, high-volume surgeons
attributed the lowest utility to a ‘poorly functioning ileoanal
pouch’*®. This emphasizes the importance of directing patients
to specialized centres with experienced teams that excel in both
surgical decision-making and procedures. In total colectomy
with IRA, the rectum is preserved, but there is a real risk for
patients to require secondary surgery after the initial
prophylactic procedure. The main indications for secondary
surgery are the development of rectal cancer, worsening
adenoma burden or malignancy. A study has shown how the
risk of secondary rectal excision after IRA can be predicted
based on the APC mutation site. Patients with a severe genotype
(codons 1250-1464) are good candidates for an IPAA, because
they have the highest cumulative incidence of rectal cancer (8%
in 15 years) and a secondary proctectomy rate of 74% at 20
years after rectal-sparing surgery”. Sinha et al. demonstrated
that in a retrospective study of 427 patients with IRA, a rectal
polyp count exceeding 20, APC mutation codon 1250-1450,
colonic polyp count of 500 or more and age <25 years at the
time of surgery are independent predictors of progressive rectal
disease®™. On the other hand, in a prospectively maintained
database study of 191 patients with FAP, indications for
rectal-sparing surgery were APC mutation outside the codon
1250-1450 or <500 total colonic polyps or <20 rectal polyps of
less than 1 cm. In this cohort, none of the patients developed
rectal cancer during the 5-year follow-up, suggesting that the
preservation of the rectum can be feasible and safe if patients
are well selected based on genotype and phenotype, even
though the follow-up period was only 5 years®®. This approach is
further supported by another study, which assessed that the
cumulative probability of rectal excision was 9.5% in patients
with a-FAP (patients with mutations before codon 157, beyond
codon 1595 and in the alternatively spliced site of exon

9—codons 312-412). The cumulative risk of rectal excision at
5 and 15 years of follow-up after surgery was 0% and 5.9%
respectively®®. The risk of proctectomy after IRA was zero if
patients originally had <5 rectal adenomas and <1000 colonic
adenomas. In patients with 5-20 preoperative rectal adenomas,
the proctectomy rate was 13%, but when there were 20 or more
rectal adenomas, the proctectomy rate was 54%>’. A limit of 10
polyps in the rectum to spare the rectum has also been
proposed®?°. In studies conducted before the IPAA era, the risk
of rectal cancer and secondary proctectomy was high after
colectomy and IRA. Rates of up to 37% for rectal cancers and
50% for secondary proctectomies have been reported. This may
have been due to patients’ desire to avoid a permanent
ileostomy at a time when IPAA was not yet available’®77./9:321-324

One study has taken into consideration the time trend,
considering the pre- and post-IPAA period. In this report, the
incidence of rectal cancer after IRA was 10% during the
pre-pouch period and 2% during the pouch period*??. The risk of
developing cancer in the pouch, rectal cuff and anal transitional
zone (ATZ) is a rare event, but it is not zero (see LGL.12). As
highlighted, carcinomas are detected more often in the rectal
cuff/ATZ than in the pouch itself°®. There are two different
concepts that need to be highlighted: the rectal cuff and the
ATZ. The ATZ is the area where the squamous and columnar
epithelia from the rectum interchange close to the dentate
line*®. The rectal cuff is defined as the area that covers the
region from the anastomosis to the ATZ, where rectal
epithelium is present. Usually, the rectal cuff has a length
ranging from 1.0 to 2.5cm®. A rectal cuff is always present
when the conventional stapling technique is performed, but it
can also be present after a handsewn anastomosis. Better
functional outcomes have been reported with the stapled
anastomosis, but the handsewn anastomosis (if no rectal
epithelium remains) should lead to a reduction in the risk of
developing future polyps, dysplasia and cancer®*. In both cases,
follow-up of the pouch and rectal cuff is essential. A higher
incidence of adenomas in the ATZ (and rectal cuff) is
documented in patients with remaining rectal epithelium>®-°,
Due to the low incidence of cancer development in these
patients, there are no reliable incidence data available®?*:3?¢,
Further studies need to address the best surgical strategies as
well as options for endoscopic management. We suggest not
leaving the rectal cuff when performing an IPAA, or at least it
should be as short as possible. It should be noted that both
surgical procedures (IRA and IPAA) are valid options. If
we consider the risk of a secondary rectal excision, we should
take genotype and phenotype into account. However, clear
information needs to be provided to patients. If there is a high
risk of secondary surgery or a need for screening and the
patient's compliance is low, a single surgery (IPAA) should be
offered as the first option. If patients are aware of that risk,
willing to accept strict follow-up and concerned about the
changes in their quality of life related to rectal excision, an IRA
could be offered. Another major debate concerns which of the
two surgical procedures is associated with a better quality of
life. Historically, one of the main advantages for suggesting total
colectomy with IRA is its good functional outcome. In a
meta-analysis of 12 retrospective studies, which included 1002
FAP patients, 535 underwent IPAA and 467 underwent IRA.
Patients undergoing IPAA had an average of 3.8-8 bowel
movements per day, with 44% experiencing night-time
defecation, 15% wearing a pad for 5 of 24 h in the day and 50.5%
experiencing incontinence during a 24-h period. These results
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were all significantly worse than for IRA, with IRA patients having
2-6 bowel movements per day, 8.2% experiencing night-time
defecation, 5% wearing a pad and 29.9% experiencing
incontinence. Patients undergoing IPAA had lower rates of
faecal urgency (14.2%) than patients undergoing IRA (39.1%)°.
One study reported a mean number of stools per day of 4.4 after
IRA and 5.5 after IPAA (P=0.001). Faecal incontinence occurred
in 14 patients (7.1%) in the IRA group versus 16 (17.4%) in the
IPAA group (P=0.03); 13 patients (6.6%) suffered from nocturnal
leakage in the IRA group versus 20 (23.5%) in the IPAA group
(P=0.0001)"°. These considerations could lead to suggesting a
less-invasive intervention if compatible with the risk of
developing cancer. The largest retrospective study did not
identify a significant difference in cancer-free survival or overall
survival after IPAA versus IRA in the modern surgical era when
IPAA has been available as an option’>*?. One propensity
score-matched retrospective analysis of 340 IPAA and 585 IRA
reported higher survival after IRA, but not significantly so in a
multivariable model®®. Patient characteristics related to
survival outcomes comparing the two modes of surgery have
not been reported. A meta-analysis comprising all studies
published between 1991 and 2003, describing IRA for FAP and
comparing it with IPAA, concluded that there was no difference
in postoperative morbidity rates. More recent original studies
have demonstrated the same; complications occurred in 28
patients (21%) after IRA and in 26 patients (30%) after IPAA.
Severe complications (Clavien-Dindo > 3b) occurred after IRA in
15 patients (11%) and after IPAA in 5 patients (6%)°?’. Another
study reported postoperative morbidity rates in 29 patients
(14.7%) of the IRA group and 15 patients (16.3%) of the IPAA
group (P=0.72; 95% c.i. 0.5-0.79)"°. According to the data, there
is not enough evidence to state that specific patient
characteristics will predict survival or morbidity after IPAA
versus IRA. Additionally, as suggested by Pasquer et al.”*, the
increasing use of colonoscopy strategies for adenoma
management can support a more extensive use of IRA. However,
considering in that case the even greater importance of
adherence to follow-up, this choice must be shared and agreed
with the patient. Another important aspect to consider is
fertility issues, especially for women who wish to have children.
Currently, there is no convincing evidence showing different
fertility outcomes between IPAA and IRA procedures. However,
there have been reports of reduced female fertility in IPAA
compared to the IRA procedure®® ", which has led to
suggestions of postponing or avoiding a colectomy with [PAA in
young women who want to have children®. After an exhaustive
review, including the distinction between IPAA performed for
FAP or ulcerative colitis (UC), and considering the increased use
of laparoscopic approaches, it was concluded that there is no
convincing evidence showing different fertility outcomes between
IPAA and IRA in female FAP patients (see OEM.19). In a
systematic review and meta-analysis, six studies published
before 2004 reporting fertility outcomes after IPAA versus IRA
were included. The relative risk of infertility after IPAA was 3.91
(95% c.i. 2.06, 7.44)**°. 1t should be noted that most patients
included in the meta-analysis were UC patients, and the analysis
is partly historical. In the largest retrospective study of 49 FAP
patients after IRA and 51 after IPAA, no difference was detected
in the rate of fertility problems (9/49 and 9/51 respectively)®.
Telephone interview study of IPAA patients reported that 10 of 16
patients became pregnant, but there was no comparison group to
IPAA in this study®*. In addition, Olsen et al.°’ suggest that a
lesser effect on fertility in FAP compared to UC may be a result of

the superior functional outcome of IPAA in FAP patients. It is also
worth noting that the use of the laparoscopic approach has
shown a significantly higher pregnancy rate, making it the
preferred method in young women®”¢%,

Please see Fig. 2 for a summary of surgery indication.

LGI.S

While mesocolic or mesorectal excision is well established in the
oncological setting, its necessity in the prophylactic setting is
less clear. In the prophylactic setting, an alternative to complete
mesocolic and mesorectal excision is close rectal dissection
(CRD). The main difference between the two techniques lies in
the plane of dissection. The former follows the avascular plane
along the mesorectal and mesocolon fascia to the pelvic floor,
also known as the ‘holy plane’ in the rectum. The difference
between the two techniques is mainly seen in the posterior
dissection in the rectum and pelvis. With CRD, the mesorectum
is left in place, preserving the mesorectal fascia and the
mesorectal fat, and the dissection proceeds in a non-anatomical
plane. Studies have reported a higher rate of nerve injuries and
diminished sexual function in patients undergoing total
mesorectal excision for cancer (without IPAA). However, nerve
injury leading to impotence can also occur during the
anterolateral dissection of the rectum, and this is similar in both
techniques®. Bartels et al.”® demonstrated that the increased
rate of severe complications after total mesorectal excisions
may be related to steroid use, which is typically absent in
FAP patients. Therefore, drawing conclusions in the FAP
subpopulation becomes challenging. Ambe et al.**! published
the first case series of transanal total mesorectal excision
(taTME) in FAP patients undergoing prophylactic restorative
proctocolectomy with IPAA. They concluded that taTME is safe
and effective in these patients. Collaborative prospective trials
are encouraged to determine which procedure can provide the
highest rate of benefit in FAP patients.

LGI.10

Since the description of restorative proctocolectomy (RPC),
surgical techniques have evolved. Initially, a diverting stoma
was always performed. However, in obese patients, such a
stoma was not always possible and could cause severe
complications. For these reasons, some obese patients could
undergo RPC without a diverting stoma with good results.
Ileostomy was then not mandatory, and an increasing number
of publications reported cohorts of patients having RPC
without a stoma. Even though this strategy is quite ancient,
there is still no randomized controlled study demonstrating that
such an option should be proposed systematically. This
recommendation is applicable to each FAP phenotype (including
attenuated, classical and MAP) and regardless of the type of
anastomosis (manual or stapled). Since 2006, four studies have
been published on this matter by three teams’'”* The first
publication reports a retrospective comparison’’. There was a
higher rate of mortality in the group of patients with a stoma
and none in the group without, and the rate of early
complications was comparable. Late complications were less
frequent in patients who had RPC without a diverting stoma.
However, the groups were not comparable as ileostomy patients
had a greater body surface area, were older, were more
frequently male, required more blood transfusion and had
longer operations. In addition, these results are not stratified for
FAP patients. Of these patients, 96 in the ileostomy group and 48
in the no-ileostomy group had a diagnosis of FAP. The outcome
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in FAP patients was compared, and six cases of pelvic sepsis were
registered in the ileostomy group compared to two in the
no-ileostomy group. Obstruction and anastomotic stricture were
observed in 21 and 14 cases in the ileostomy group and 8 and 2
cases in the no-ileostomy group respectively’!. The second
publication, also from the Cleveland Clinic in association with
Saint Marks, focused on identifying variables that influence
ileostomy omission’?. The first part of the study confirmed
the previous observations in 3733 patients undergoing RPC. In
the analysis of the variables influencing ileostomy omission, it
was observed that stapled anastomosis, no preoperative
corticosteroid use, a familial adenomatous polyposis diagnosis,
female sex and age <26 years were associated with ileostomy
omission’?. It appears, then, that ileostomy omission in FAP
patients is a more relevant question. The third retrospective
publication from the team of Saint-Antoine Hospital in Paris
focused on the opportunity to avoid a diverting stoma while
patients had a laparoscopic RPC and a handsewn anastomosis’®.
Among the 79 patients, 31 had FAP and only 3 had a diverting
stoma. As no difference was observed in this series, it was
concluded that in selected patients, a diverting stoma could be
avoided’®. The fourth retrospective publication from the team of
Saint-Antoine Hospital in Paris included all patients operated
between 2005 and 20177*. The 388 patients were matched on a
propensity score. Among these patients, 185 had FAP. After
propensity score matching, there was no significant difference
in postoperative morbidity rate, leakage rate or reoperation in
patients with or without a stoma. These four publications seem
to indicate that a diverting stoma may be avoided in selected
patients, especially when performed for FAP, as the main
criteria that lead to proctocolectomy are fulfilled by FAP
patients. Additionally, another technique can be used in these
patients as an alternative to the diverting ileostomy: a virtual
ileostomy, also known as a ‘ghost ileostomy’. This technique
involves creating a loop of the terminal ileum by passing a
rubber tape through a mesenteric window in a predefined
position (approximately 30cm proximal to the inlet of the
pouch) and exteriorizing it, anchoring it to the abdominal
wall®*?. This allows for the exteriorization of the prepared ileal
loop without the need for an abdominal incision*?.

LGIL.11

The main difference between a near-total colectomy (or subtotal
colectomy) and a total colectomy consists of the preservation of
the superior rectal artery, a branch of the inferior mesenteric
artery, in subtotal colectomy. This is done to ensure adequate
vascularization of the recto-sigmoid junction and the distal
sigmoid. The difference in the level of anastomosis can have an
impact on functional outcomes and quality of life. However,
only one study has evaluated the short-term outcomes between
the two surgical techniques®. In this study, the rate of
reoperation was significantly lower in the group of patients who
had an ileo-sigmoid anastomosis (0% versus 12.2%; P=0.008),
primarily due to a lower rate of anastomotic leakage (2% versus
10.8%, P=0.0125)°°. However, the adenoma count per patient
per year was significantly higher after ileo-sigmoid anastomosis
(11 versus 6; P <0.001)°¢. Functional outcomes and quality of life
were not compared in this study. Both strategies require
endoscopic follow-up to monitor the possible development of
adenomas. Further studies are needed to determine the optimal
surgical option. Patients who are considered for this surgery
must be carefully selected based on criteria that exclude them
from undergoing IPAA (see LGL.8). The evaluation of phenotype

and polyp location, along with the surgeon's experience and the
informed choice of the patient, will guide the final surgical
decision.

LGI.12

The cumulative risk of rectal cancer after IRA varies from 6% to
33%’>77°81, whereas the cumulative risk of dying from rectal
cancer is between 9% and 12.5%’°. The risk factors for rectal
cancer post IRA include a rectal polyp count >20 or a colonic
polyp count of 500 or more prior to colectomy, an APC mutation
at codons 1250-1450, and age <25 years at the time of surgery™.
Data on surveillance post IRA are inconsistent due to a mixed
patient population (diagnosis based on phenotype versus APC
mutation and surveillance for primary cancer versus
metachronous), different  surveillance protocols and
recommendations. although some advise the removal of all
polyps regardless of number and reducing surveillance to 3 weeks
until rectal polyp clearance is achieved’®, others recommend
annual endoscopy’® with polypectomy of all polyps >5 mm. This
is because the adenoma-carcinoma sequence after colectomy
with IRA for FAP is similar to that of sporadic cancer. In some
studies, surveillance data are mixed or missing. All studies are
case series with no standard care controls. Polyps in the rectal
remnant can initially be treated endoscopically. If they are not
manageable or meet the criteria indicating proctocolectomy (see
LGI.8), a surgical approach with secondary proctectomy should be
considered and discussed with the patient.

LGI.13

Most knowledge about the development of (non-)advanced
adenomas or carcinomas in an ileo-anal pouch is based on
reviews and retrospective analysis in limited numbers of
patients®081-86.88:89.92.93 " After a proctocolectomy with ileo-anal
pouch procedure, the incidence of adenomas in the pouch varies
from 6.7% to 78%°¥®. The incidence increases over time, from
7% to 16% 5 years after surgery to about 82% 20 years after
surgery®*#358 and seems to be related to the pouch age itself
rather than the patient’s age®. Adenomas are more frequent
in stapled anastomosis than in handsewn®*° and they are
detected in the rectal cuff/ATZ as well as in the pouch
itself>**?°. Advanced neoplasia is found in 7% of the pouches®!.
Fortunately, the risk of developing a pouch cancer seems to be
low®, with an incidence of 1.9-3.8%"®°. Carcinomas are
detected in the rectal cuff/ATZ more often than in the pouch
itself>®. Endoscopic surveillance of the pouch should start 1 year
after surgery”®. The frequency of endoscopic surveillance of the
pouch is mostly based on expert opinion and varies from every
6-12 months to biannual, and is life-long®*8*889919% 1 case
of high-grade dysplasia, polyps >10 mm and/or a total polyp
number >30, a 3-6-monthly endoscopic follow-up is
advised®?®°! Because duodenal and gastric adenoma have
been indicated as risk factors in different studies®”-??, particular
attention should be paid in patients with this manifestation.

LGL.14

Endoscopic resection of these polyps appears to be the first
step for diagnosis, grading, and treatment. However, there is a
lack of available publications studying the effects of any
chemopreventive and curative treatments for these adenomas.
Schulz et al.®® evaluated the use of local therapy with Clinoril as
a treatment for patients with pouch adenoma, with a follow-up
every three months. Their results showed regression after 6
months in 7 of 8 treated patients. However, the low level of
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evidence cannot support the use of local therapy as a first-line
treatment. Currently, endoscopic resection appears to be the
only available tool. Tajika et al.”® demonstrated the feasibility of
endoscopic surveillance and management of rectal polyposis,
and Patel et al.”® demonstrated the feasibility of endoscopic
management also in severe cases. Other guidelines® also
support removing all polyps larger than 5mm during pouch
surveillance. However, once endoscopic resection is no longer
effective or high-risk adenomas are found, other options must
be discussed. Although there is no specific report on such a
situation, it appears that resection of the pouch is an option and
that a new pouch can be created.

LGIL.15

The incidence of pouch carcinoma is very low (see LGI.13). Due to
the rarity of this situation, there is a lack of literature. Only case
reports have been published, collecting data from patients with
different diagnoses who have undergone an ileo-anal pouch.
Patel et al.**? reported pouch excision in two FAP patients with
endoscopically unmanageable adenoma burden and the
histopathological findings revealed unexpected cancer. When
pouch carcinoma is present, pouchectomy is indicated to ensure
oncological margin resection.

LGI.16

Our recommendation is based on expert opinion and the
knowledge that adenomas can occur. Including a pre-pouch
examination is important to ensure a comprehensive inspection
of the pouch and to detect any potential pre-pouch adenomas
and inflammation. This recommendation is supported by very
low evidence based on two retrospective case series®”®. The
first study by Tajika et al. included 26 patients with FAP and an
IPAA, with a median follow-up of 21 years. Four patients (16.7%)
developed pre-pouch adenomas, with a risk of 4.4% at 20 years
and 36% at 30 years. All polyps were smaller than 4 mm and no

pre-pouch cancers occurred®. In the study by Pommaret et al.,
118 individuals with FAP after IPAA were followed for a median
of 15 years after surgery. Afferent loop adenomas were detected
in 9 (6.5%) patients, all of which were diminutive polyps
(<5 mm) with low-grade dysplasia, and no cancer was detected®’.

Please see Fig. 3 for a summary of post surgery management.

Section II: upper gastrointestinal manifestations
UGI1

Several risk factors for the development of duodenal
adenocarcinoma have been investigated (Tables 15 and 16).
Some of these risk factors have been consistently associated
with the risk of duodenal adenocarcinoma. There are
inconsistent results for the following: personal history of CRC,
type of colon surgery received, age at diagnosis of FAP, and the
mutation site in the APC gene. Family history of colorectal or
duodenal cancer may represent a risk factor for duodenal
cancer, but the level of evidence is so far limited. Thus, family
history cannot be considered a definite risk factor yet®®°
Pregnancy is a controversial risk factor'®, as pregnancy does
not increase the risk of duodenal cancer, but some evidence
suggests that it could increase the risk of duodenal cancer
among FAP patients with an APC mutation before codon 1020%°°.
Some studies have suggested that different risk factors
contribute to the risk of developing papillary and non-papillary
adenocarcinoma. Risk factors for papillary adenocarcinoma
include papilla biopsy with tubulo-villous/villous histology (80%
versus 22.4%, P=0.01), biopsies with high-grade dysplasia (0%
versus 3.5%, P=0.02)?® and having a papilla greater than 1 cm®°.
However, the development of papillary duodenal cancer did not
correlate with the Spigelman stage or with any of the
components of the Spigelman system®®“’. Papillary cancers
were associated with significantly fewer colon polyps than
non-papillary cancers (496 versus 1322, P=0.025). Risk factors
for non-papillary adenocarcinoma instead include stage IV

Table 15 Statements pertaining to the upper gastrointestinal tract in familial adenomatous polyposis—extended version

Statements

Risk factors for upper GI neoplasia in FAP

UGI.1 What are the risk factors of developing duodenal adenocarcinoma?
The risk factors most strongly associated with duodenal adenocarcinoma include Spigelman stage IV (either at first endoscopy or during
surveillance), high-grade dysplasia in duodenal adenomas, duodenal adenomas >10 mm in diameter, and ageing. Additional risk factors

have provided inconsistent evidence and need further evaluation.

UGIL.2 What are the risk factors of developing adenocarcinoma of the papilla?

A: The risk of papillary adenocarcinoma could increase with age.

B: Papillary adenoma could be a risk factor of papillary adenocarcinoma.
¢ A personal history of extra-intestinal manifestations could increase the risk of developing a papillary adenoma.
e An advanced papillary adenoma (larger than 1 cm, high-grade dysplasia and villous or tubular-villous component) increases the

papillary carcinoma risk.

¢ The association between male gender, a personal history of cholecystectomy and/or a personal history of extra-colonic malignancy as
risk factors of papillary carcinoma is uncertain and needs further investigation.
C: The Spigelman classification could underestimate the risk of developing a papillary adenocarcinoma.
D: Among the known pathogenic adenomatous polyposis coli gene variants, none have been identified as a risk factor for the development of

papillary adenocarcinoma.
Surveillance

UGI.3 From what age should endoscopic surveillance of the upper GI be performed?

Endoscopic surveillance of the upper gastrointestinal tract may start after the age of 18 years but no later than 30 years.

UGIL.4 What is the optimal interval of endoscopic surveillance of the upper GI tract?

A: Surveillance intervals depend on gastric, duodenal and neo-duodenal (post-surgical) endoscopic findings. The site with the most advanced

stage should direct the surveillance interval.

B: Duodenal surveillance intervals should be based on the Spigelman stage and the appearance of the papilla. Surveillance recommendations

are illustrated in Fig. 4.

C: Gastric surveillance intervals should depend on the number, the dimensions, and the histological characteristics of adenomas.

Surveillance recommendations are illustrated in Fig. 5.

(continued)
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Table 15 (continued)

Statements

D: Post-duodenal surgery surveillance intervals depend on the type of duodenal surgery performed. Surveillance recommendations are
reported in Fig. 4.

UGL.5 What are the optimal modalities of endoscopic surveillance of the duodenum and the papilla?

A:Duodenal and papillary surveillance could rely on cap-assisted forward-viewing endoscopy for complete visualization of the papilla. If the
papilla is not adequately viewed, side-viewing endoscopy should be used.

B: Chromoendoscopy, both digital and dye-chromoendoscopy, could be used to improve the visualization of duodenal, papillary and gastric
adenomas. Narrow-band imaging could also improve the visualization of duodenal and papillary adenomas.

C: Video-capsule endoscopy is not adequate for gastric, duodenal and papillary surveillance.

D: Endoscopic ultrasound and double-balloon enteroscopy are not part of routine endoscopic surveillance, but they could be useful as
second-level diagnostic and/or therapeutic exams.

UGL.6: No statement can be provided on the use of random duodenal biopsies.

UGL.7 Do we need random biopsies of polyps in the duodenum for endoscopic surveillance?

A: Theimpact of random biopsies on the prevention of papillary adenocarcinoma is unknown. Thus, no formal recommendations to adopt or
not this strategy of systematic random papillary biopsies can be made.

B: Taking random biopsies of the papilla improves the diagnosis of low-grade dysplasia.

The benefit of random biopsies in macroscopically normal tissue to detect a high-grade dysplasia or an invasive adenocarcinoma of the
papilla is very low, at least lower than 1% but not nil.
Spigelman staging system

UGI.8 Are current Spigelman staging-based surveillance and management recommendations optimal for prevention of duodenal cancer in
FAP?

Spigelman stage-based management provides the highest available level of evidence for duodenal cancer prevention. However, there are
limitations to the Spigelman stage, which could be improved upon.

UGIL.9 What is the duodenal cancer risk for each Spigelman stage?

A: The average lifetime risk of duodenal cancer is estimated to be up to 30% for Sp-IV, 13% for Sp-III, 12% for Sp-II, and lower than 5% for Sp-I
and Sp-0.

B: The estimated lifetime risk of duodenal cancer may be lowered after endoscopic or surgical downstaging.

Endoscopic treatment option

UGI.10 When should endoscopic resection be considered?

A: Endoscopic downstaging should be personalized according to endoscopic findings. Ideally, Spigelman stage IV should be downstaged as
much as possible. An attempt to downstage Spigelman stage III could be done.

B: All non-papillary duodenal lesions >10 mm should undergo endoscopic resection

C: Non-papillary duodenal lesions measuring 5-10 mm in size could undergo either endoscopic resection or surveillance.

D: All papillary adenomas should be candidates for endoscopic resection, but especially if harbouring high-grade dysplasia, villous histology,
or if >10 mm in size.

E: All gastric adenomas larger than 5 mm should undergo endoscopic resection.

F: All gastric, duodenal and ampullary histologically proven carcinomas with endoscopic features suggestive of invasive adenocarcinoma
should undergo surgery with or without systemic therapy rather than endoscopic resection.

Duodenal surgery versus endoscopic management

UGI.11 When should surgical resection be considered?

A: Curative surgical resection must be offered to surgically resectable, histologically proven duodenal and ampullary adenocarcinoma.

B: Prophylactic surgical resection could be considered for Spigelman stage IV duodenal polyposis.

C: Prophylactic surgical resection could be considered for Spigelman stage II-III that is not endoscopically manageable.

D: Papillary adenomas >10 mm or with high-grade dysplasia should undergo endoscopic resection, rather than surgical resection, if feasible.

UGIL.12 When should endoscopic versus surgical resection be considered?

A: All duodenal, papillary and gastric lesions with histologically proven invasive carcinoma should undergo surgery (if surgically completely
resectable).

B: Spigelman stage III and IV duodenal polyposis without evidence of invasive tumour should undergo endoscopic treatment, if feasible,
rather than surgical resection. However, there should be a low threshold to offer surgical resection once downstaging appears no longer
manageable endoscopically.

C: Papillary and duodenal adenomas should undergo endoscopic resection, rather than surgery, if feasible.

UGI.13 Should pancreas-sparing duodenectomy or pancreatico-duodenectomy be preferred when prophylactic surgery is required?
Pancreato-duodenectomy is the procedure of choice in case of suspected duodenal cancer. For prophylactic surgery, both
pancreas-sparing duodenectomy and pancreatico-duodenectomy may be considered.

Management of gastric findings

UGI.14 Is treatment for fundic gland polyposis indicated?

A: Endoscopic resection of fundic gland polyps has not been demonstrated to reduce the risk of gastric adenocarcinoma. However, in cases of
large or symptomatic fundic gland polyps, endoscopic resection may be considered after expert evaluation.

B: Fundic gland polyposis may progress to gastric adenocarcinoma in patients with FAP. Such risk cannot be quantified up to now.

UGI.15 What treatment modalities are available for fundic gland polyposis?

Endoscopic resection may be a consideration for fundic gland polyps that are large or symptomatic, after expert evaluation.

UGI.16 [s treatment for gastric adenoma indicated?

Suspected gastric adenomas should be removed, endoscopically if feasible.
Management of small intestinal findings including post upper GI surgery
UGI.17 Is endoscopic surveillance of the neo-duodenum and jejunum indicated after surgery?
After surgery, the neo-duodenum and jejunum should receive endoscopic surveillance.

UGI.18 Is surveillance of the small bowel indicated?

Small bowel surveillance is not routinely indicated, but small bowel examination is recommended before duodenal surgical intervention.

UGI.19 What modality should be preferred for small bowel surveillance: video-capsule endoscopy, single-/double-balloon enteroscopy, or
small bowel MRI?

When examination of the small bowel is indicated, video-capsule endoscopy is the method of choice. If positive, patients should undergo
enteroscopy for diagnosis and therapy.

FAP, familial adenomatous polyposis; GI, gastrointestinal.
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Table 16 Duodenal adenocarcinoma risk factors

Element

Interpretation

Data and study

Spigelman stage IV
Duodenal adenoma HGD
Duodenal adenoma >10 mm

Duodenal adenoma with tubulovillous or
villous histology

Papilla TV/V histology

Papilla HGD

Spigelman stage, at first endoscopy

Family history of CRC

Family history of duodenal polyposis

Personal history CRC

Personal history of desmoids
Personal history of thyroid cancer
Personal history of gastric cancer
Type of colon surgery

Sulindac
Celecoxib
Ageing

Gastric polyposis
Sex

Age at diagnosis of FAP

COX-2 polymorphisms
UGT and GST polymorphisms
Pregnancy

APC mutation site

Risk factor
Risk factor
Risk factor
Not risk factor

Risk factor
Risk factor
Risk factor
Risk factor
Not risk factor
Risk factor
Not risk factor
Not risk factor
Risk factor
Risk factor
Risk factor

Not risk factor
Protective
Protective
Risk factor

Risk factor
Not risk factor
Not risk factor
Not risk factor
Not risk factor
Risk factor
Not risk factor
Not risk factor
Not risk factor
Variable

Risk factor

Not risk factor
Not risk factor
Not risk factor
Not risk factor

ft among duodenal cancer: 15.3% versus 7.1% (P = 0.003)%®

OR, 8.8; 95% c.i., 2.1-36.6

ft among duodenal cancer: 29.4% versus 5.9% (P = 0.003)%®

OR, 9.2; 95% c.i., 1.7-49.9%

ft among duodenal cancer: 76.5% versus 47.1% (P = 0.027)*®

OR, 6.2; 95% c.i., 1.7-23.1%

Similar among cases and controls (P =0.43)%®

OR, 1.9; 95% c.i., 0.4-3.4%

ft among duodenal cancer: 83.3% versus 22.4% (P < 0.001)*®

f among duodenal cancer: 25.0% versus 3.5% (P =0.02)%®

33% for stage IV, 13% for stage III, 12% for stage I, 0% for stage I and 0***

f among duodenal cancer: 58.8% versus 33.3% (P = 0.048)%®

Similar risk of duodenal cancer®

f among duodenal cancer: 22.2% versus 4.7% (P =0.012)"®

Similar duodenal cancer risk: OR, 1.331 (P=0.56)"*°

Similar risk of duodenal cancer®

1 among duodenal polyposis (P =0.031)

framong duodenal polyposis (OR, 6.260; 95% c.i., 1.504, 26.056)"%"

1+ risk of stage IV Spigelman for ileoanal anastomosis versus ileorectal
anastomosis (P =0.0029)"*¢,

Similar risk of duodenal cancer®

I among duodenal cancer: 11.1% versus 41.2% (P =0.016)®

I among duodenal cancer: 5.6% versus 32.9% (P=0.019)"®

Progressive increase in Spigelman stage’'*

Score: +0.30 points/year

Stage: +0.12/year

f among duodenal polyposis: OR, 2.814 (P =0.024)'*°

Similar duodenal cancer risk'*®

Similar risk of duodenal cancer®

OR 0.438 (P=0.124)°

Similar risk of duodenal cancer®

framong duodenal polyposis (OR, 0.963; 95% c.i., 0.937, 0.990)"**

Similar risk of duodenal polyposis®?’

Similar distribution of Spigelman stages'**

Similar distribution of Spigelman stages®**
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1 among polyposis stage III/IV, but only if APC mutations before codon 1020

(50% versus 0%, P =0.005)*°
f polyposis risk if at codon 3183-3187"*
Similar duodenal cancer risk®®
Similar duodenal cancer risk®”
Similar duodenal cancer risk'%*
Similar risk of duodenal polyposis™’

CRC, colorectal cancer; FAP, familial adenomatous polyposis; HGD, high-grade dysplasia; TV/V, tubulovillous or villous.

Spigelman polyposis (66.7% versus 15.3%, P <0.001), high-grade
dysplasia (4.4% versus 5.9%, P <0.001), adenomas >10 mm (8.9%
versus 47.1%, P=0.031), papilla biopsy with tubulo-villous/villous
histology (85.7% versus 22.4%, P=0.001) and papilla biopsy with
HGD (14.3% versus 3.5%, P=0.28)"®%. FAP patients have a higher
risk of duodenal adenocarcinoma than patients with
MUTYH-associated polyposis. MAP patients tend to present with
less-advanced duodenal polyposis stage”’”, but their duodenal
polyps have a higher somatic mutational load compared to FAP
patients®”>.

UGIL.2

The frequent pooling of non-papillary duodenal adenocarcinomas
with papillary adenocarcinomas in the FAP literature impairs
the identification of specific r1isk factors for papillary
adenocarcinoma. We identified seven studies that report a
specific risk factor analysis for papillary adenocarcinoma in FAP,
without including non-papillary duodenal adenocarcinoma in the
analysis®® 100102710419 Age was identified as being correlated
with the risk of papillary HGD'*®. The rate of papillary endoscopic
abnormalities increased from 18% at the first endoscopy to 47%

at the fourth endoscopy'® This risk appears to increase
progressively over the lifetime and without a threshold age effect.
The presence of a papillary adenoma is a risk factor identified for
the occurrence of papillary adenocarcinoma®®®®?  Personal
history of extra-intestinal manifestations is associated with an
increased risk of papillary adenoma’®. In a cohort of 143 FAP
patients with a papillary adenoma, only 2 patients (1.4%)
developed a papillary adenocarcinoma after a mean follow-up of
8 years'®. This result highlights that the risk for malignant
progression of a papillary adenoma is limited. The rarity of this
evolution underlines the difficulty of precisely identifying its risk
factors. The risk of malignant progression is not homogeneous for
all papillary adenomas. Male gender, personal history of
cholecystectomy and personal history of extra-colonic
malignancy are related with a higher risk of papillary adenoma
progression’®. Abnormal appearance of the papilla in endoscopy
also increases this risk®, particularly when an increase >1 cm in
papillary polyp size is observed'®’. A papillary polyp larger than
1cm in one publication® and larger than 3 cm in another'® is
also associated with a higher risk of papillary adenocarcinoma. In
contrast, 57-78% of papillary adenomas are identified only by
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routine biopsies despite the macroscopically normal appearance
of the papilla on endoscopy'°*'%?. These macroscopically normal
papillary adenomas have a lower risk of progression®”:1%1%% The
presence of HGD in a villous or tubular-villous component of the
adenoma is associated with an increased risk of progression to
adenocarcinoma®®. In contrast, a high Spigelman score is not
indicative of progression to papillary adenocarcinoma?®®-0%:10%,
Finally, although the existence of familial clustering of papillary
adenocarcinoma has been postulated®®, no adenomatous
polyposis coli gene pathogenic variants have been identified as

being associated with an increased risk of papillary
adenocarcinoma to date®®°.

UGI.3

The decision to start surveillance should consider the

age-dependent risk of developing duodenal polyposis, the
age-dependent risk of developing advanced duodenal polyposis,
and the age-dependent risk of developing duodenal cancer'®’.
Only age and endoscopic features have been consistently
associated with the risk of developing duodenal polyposis,
advanced polyposis and cancer’® No other risk factors have
been consistently associated with the risk of duodenal cancer in
FAP (see UGL1 and UGIL2). Therefore, the age at first upper
surveillance is based mainly on observations from cohort studies.
Patients with FAP have a lifetime duodenal cancer risk of 18%
(95% c.i., 8-28%) and such risk increases with age'°*'-1%° The
cumulative incidence of duodenal cancer reaches 3.2% (s.e. 1.8%)
at 40 years, 7.6% (s.e. 3.8%) at 60 years and 34.0% (s.e. 16.0%) at
75 years'®. The median age at diagnosis of HGD is estimated at
73 years (95% c.i., 64—o0 y)*°%, but such risk is also age-dependent
(5.7%, s.e. 2.3% at 40 years; 15.2%, s.e. 2.3% at 50 years; 23.2% s.e
5.9% at 60 years)'”. Because duodenal cancer typically develops
from a duodenal adenoma, the risk of duodenal cancer increases
among those patients who have advanced duodenal
polyposis'®'% In fact, the cumulative lifetime risk of stage IV
Spigelman polyposis reaches 35% (95% c.i., 25-45)%% but it also
increases with age (about 10% at age 50years, 20% at age
57 years and 30% at age 70 years)'%’. Finally, FAP patients
have a cumulative lifetime risk of duodenal polyposis of 88%
(95% c.i., 84-93%), but such risk is also age-dependent (20% at
age 37 years, 40% at age 45 years, 60% at age 55 years, and
80% at age 65years). Most cohort studies have reported
starting upper endoscopic surveillance from the age of 35-45
years. At first endoscopy, the prevalence of duodenal
polyposis was variable across studies, generally ranging
30-40%, but it reached up to 70% in some studies'®**%7711%,
Such polyposis was sometimes already advanced (up to 10%
of patients across studies)®®102107:1137117.119  Rarely, patients
presented with duodenal or papillary cancers at index
endoscopy (<2% across studies)''*71812° In summary, OGD is
a relatively invasive but safe procedure; therefore, it is
appropriate to suggest the first endoscopic evaluation after
the age of 18 years. Patient preference may be a consideration
to delay the start of surveillance to some degree. However, the
risks of advanced duodenal polyposis and duodenal cancer
become significant at the age of 35-40 years. Therefore, the
first endoscopic evaluation should not be delayed past the age
of 35 years.

UGI.4

The optimal interval for endoscopic surveillance of the upper GI
tract depends on the endoscopic findings in the stomach, the
duodenum and the neo-jejunum. Findings from each of these

three sites confer a higher or lower risk of developing gastric,
duodenal and jejunal adenocarcinoma respectively. The
surveillance interval should be determined by the anatomical
site with the highest risk findings. Usually, the duodenal
findings will dictate the frequency of endoscopic surveillance.
The proposed surveillance algorithm for duodenal polyposis is
shown in Fig. 4. The Spigelman stage categorizes the severity
of duodenal disease based on four variables, which each
contribute up to 3 points (Table 3). The two main determinants
of the surveillance interval are Spigelman stage and papillary
endoscopic appearance. The natural history of duodenal
polyposis is to slowly progress: on average, healthy mucosa
progresses to low-grade dysplasia in 29 months (95% c.i., 15-37
months) and to HGD in 261 months (95% ci, 235-c0
months)'®!. The cumulative incidence of duodenal cancer is
3.2% (s.e. 1.8%) at 40 years, 7.6% (s.e. 3.8%) at 60 years and
34.0% (s.e. 16.0%) at 75 years'®. The Spigelman score increases
by +0.30 points per year, and the Spigelman stage by +0.12 per
year''!. The baseline Spigelman stage provides a guide to the
lifetime risk of duodenal cancer (33% for stage IV, 13% for stage
I, 12% for stage II, 0% for stage I and 0)'°*. Endoscopic
downstaging is associated with a lower risk or delay in disease
progression'*?1122  \Where possible, stage IV polyposis
should be downstaged, but because the risk of duodenal
adenocarcinoma is still high'*® and there is 50% chance of
progression from stage III back to stage IV within 1 year'®,
yearly surveillance is recommended even when patients are
downstaged'’®. Exceptionally, for patients who are stable in
stages 0-II (after downstaging from stage IV), surveillance every
2 years may be considered™®'?'*2 In one study, the
cumulative incidence of high-risk papillary findings (papilla
>10 mm, HGD, villous histology, or cancer) reached 52.1% at 15
years, while performing more frequent surveillance reduced the
risk of papillary progression (HR, 0.75, P =0.027)*°°. However, the
Spigelman score alone poorly predicts the risk of papillary
adenocarcinoma/HGD??'%, Al papillary adenocarcinomas,
instead, occurred in papillae >10 mm in diameter”. Other risk
factors for the progression of papillary findings include male sex
(HR, 2.1; ci.,, 1.02-4.16), prior cholecystectomy (HR, 2.5; c.i,
1.4-4.7), abnormal appearance of the papillae at first detection
(HR, 2.1; ci., 1.1-3.9), and personal history of extra-colonic
malignancy (HR, 2.6; ci., 1.2-5.7)!°°. Therefore, in the
presence of features that significantly increase the risk of
papillary cancer (papilla diameter >10 mm; HGD from papilla
biopsy; villous histology from papilla biopsy), more frequent
surveillance endoscopy may be considered on an individual
basis. The incidence of gastric adenocarcinoma in FAP
patients is rising’?®. The risk of HGD in gastric adenomas is
proportional to the adenoma size (33% if >20mm, 4% if
<20mm, P=0.04)'**, but adenomas smaller than 5mm
almost never demonstrate HGD'* Therefore, all gastric
adenomas >5mm should be resected en-bloc and their
surveillance depends on the endoscopic and histologic
findings. The proposed surveillance algorithm for gastric
polyposis is shown in Fig. 5.

After surgical resection of the duodenum, the neo-duodenum
may develop adenomas during follow-up'®. Jejunal polyposis
occurs in up to 59.4% of patients, after a median time of 55
months from surgery (range: 22-84)'?°. Therefore, given the risk
of gastric cancer and the risk of small bowel carcinoma,
surveillance should continue even after duodenal surgery (Fig. 4).
Pancreas-sparing duodenectomy is associated with a higher risk
of jejunal polyposis compared to pancreatico-duodenectomy (HR
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40, ci. 1.6-10.0) and segmental duodenectomy (P=0.048)'%"
Therefore, patients receiving pancreas-sparing duodenectomy
may receive more frequent surveillance. The evidence on the
prevalence of jejunal adenomas is of low quality. Two studies
offered small bowel enteroscopy to FAP patients with duodenal
polyposis stages III or IV*°©*%° They reported that 83.3-90% of
patients with stage IV polyposis had jejunal polyps, and 20% were
greater than 20 mm. However, all jejunal polyps were adenomas
with low-grade dysplasia. Therefore, small bowel enteroscopy
may be offered to individuals with stage II/IV duodenal
polyposis, but until further data are available, this should be in a
research setting.

UGL5

Endoscopic surveillance of the stomach, the duodenum and
the papilla requires careful and complete visualization of their
entire mucosal surface® 0109112117127 The duodenum and
the papilla should be visualized entirely to allow precise count
of all duodenal polyps and assess the risk of adenomas
or malignancy’®99102103108115  Forward-viewing  endoscopy
provides adequate visualization of the gastric and duodenal
mucosa in almost all circumstances'®*%%199111 Forward-viewing
instruments can visualize the papilla as well, if supported by a
cap™®. Cap-assisted endoscopy can visualize the papilla in up to
95-97% of cases’®'?° and, on average, it could visualize the
papilla faster than regular endoscopy'?®. When the papilla cannot
be visualized with a forward-viewing instrument, side-viewing
endoscopy should be used™'921%117 There are techniques and
technologies that improve the performances and the detection
rate of endoscopic surveillance, including chromoendoscopy and
narrow-band imaging. In the duodenum, indigo chromoendoscopy
can increase the number of polyps detected per patient (13.5
versus 23, P <0.0001)**%%! the median number of adenomas per
patient (15 versus 21, P=0.02)"*?, the number of patients with large
adenomas >10 mm (12-19, P=0.0391)"*°, the number of small
adenomas™’ and the largest median maximal size (8 versus
10 mm, P=0.02)"*?. Therefore, indigo chromoendoscopy increases
the Spigelman stage and allows a more strict surveillance'®.
Likewise, digital chromoendoscopy identified more adenomas
than white-light endoscopy (13 versus 6, P=0.03) and it was
associated with a higher number of polyps detected per patient
(8.7 wversus 7.2, P<0.001)'*. Narrow-band imaging is also
associated with a higher duodenal polyp detection rate (35.6%),
resulting in an increased Spigelman stage in up to 11.1% of
cases’®. In the stomach, indigo chromoendoscopy increased
the median number of gastric adenomas per patient (0 versus 0.5,
P =0.0025)"*° compared to white-light endoscopy. Likewise, digital
chromoendoscopy increases the median number of antral polyps
(56 versus 24, P <0.0001)***. However, digital chromoendoscopy did
not improve the detection rate of fundic polyps'**. Narrow-band
imaging did not improve the diagnostic accuracy for gastric
polyps®®*. Video-capsule endoscopy has a low sensitivity for
duodenal and papillary lesions'*. Video-capsule endoscopy may
visualize the papilla in as few as 10.4% of patients™**'*’. Therefore
a negative video-capsule exam does not substitute a proper
endoscopic  surveillance session'®®. Endoscopic  ultrasound
provides additional useful information for duodenal, papillary and
gastric lesions that are considered for either surgical or endoscopic
surveillance’®'*. Endoscopic ultrasound could increase the
accuracy of adenoma staging in up to 36% of cases™®, but other
studies could not reach similar results'®!. Therefore, endoscopic
ultrasound is a second-level exam that is useful, but not part of
routine endoscopic surveillance. Double-balloon enteroscopy

could be useful for diagnostic and therapeutic purposes but
should be reserved for patients with a high risk for or known
significant jejunal polyposis**°.

UGIL.6

After an exhaustive review of the literature conducted in
accordance with the methodology established for this
collaborative effort to develop guidelines, no articles providing
relevant answers to this question could be identified. Thus, it is
not possible to establish recommendations based on the
available literature to answer the question raised. This question
is relevant in the management of patients with FAP and could
be addressed in future investigations.

UGL7

Adenomatous degeneration of the papilla in FAP patients is
underdiagnosed by targeted biopsies of macroscopic adenomas
performed during endoscopy”®®*****?. The first hypothesis that
could explain this is that targeted biopsies allow the analysis of
a fragment of the adenoma only and not of all the adenoma.
Another hypothesis is that dysplasia may exist in the papilla
within a macroscopically normal mucosa that is not assessed by
targeted biopsies. For this reason, it is legitimate to investigate
whether random biopsies of the papilla could provide a better
staging of papillary degeneration in FAP patients. We have
identified three studies in the literature that report the
histological findings of random papilla biopsies taking during
endoscopic follow-up in patients with FAP*?2143:144 Mehta et al.
report the assessment of random papilla biopsies collected
during 792 follow-up endoscopies of 273 patients with FAP***,
The papilla appeared macroscopically normal in 546/792 (68.9%)
of endoscopies. The random biopsies performed in these 546
patients showed normal papillary tissue without dysplasia in
503 patients (92%), low-grade dysplasia in 42 patients (7.9%) and
HGD in 1 patient (0.1%). No invasive adenocarcinoma was
found. Based on these results, the Spigelman stage increased in
15 (2.7%) patients due to the random biopsies: 9 patients were
upstaged from I to II, 5 patients from II to III, and 1 patient from
III to IV. In a second study reporting random biopsies in patients
with FAP, 7 of the 24 patients biopsied (29%) had an abnormal
histology with an adenomatous change despite the normal
endoscopic aspect of the papilla’®. Only low-grade dysplasia
was found—none of these patients with macroscopically normal
papilla showed HGD or carcinomatous degeneration. In a third
study, Bertoni et al. noted abnormal histology in 44% (11/25) of
random biopsies of the papilla from macroscopically normal
tissue in a cohort of 25 patients with FAP*** These histological
abnormalities were exclusively classified as low-grade dysplasia
with no cases of HGD or invasive carcinoma. Concerning the
morbidity rate of random biopsies of the papilla in the context
of FAP, only one of the three studies cited above discussed
this'*. In this series of 792 papillary biopsies conducted in 273
patients with FAP, no immediate intraprocedural complications
requiring hospitalization were observed and all patients were
discharged home the day of the endoscopy. The only
complication reported was acute pancreatitis, which affected 2
patients (0.73% of the cohort). No other complication, including
no bleeding, perforation, or stenosis at the biopsy site, was
reported. In conclusion, the rate of adenomatous change
observed during random papillary biopsies in macroscopically
healthy areas among patients with FAP ranged from 8% to 44%
in the three studies identified®®'**#?, For a total of 591 patients
analysed in the three studies, only one case of HGD was
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identified, all other adenomatous changes observed were
low-grade dysplasia. No cases of invasive adenocarcinoma were
identified in these studies when the papilla was macroscopically
normal. Nevertheless, this has already been reported in the
literature®® emphasizing that, although the risk of papillary
adenocarcinoma with a macroscopically normal papilla is
minimal, it is not nil. No evidence that shows the benefit of
random biopsies to detect these rare cases of papillary
adenocarcinoma in papilla with a normal aspect by endoscopy
has been published to date.

UGI.8

The Spigelman classification was originally proposed to
objectively assess the burden of duodenal polyposis in FAP
patients. It then become popular for several reasons, including
the ease of computation, the replicability and the ability to
monitor disease progression over time and after endoscopy
therapy®?102-104111.119.121122 " Therefore, there is a sufficiently
large body of evidence to recommend its use in clinical
practice®*118122.148  However, it has some weaknesses that
warrant careful scrutiny, including a suboptimal sensitivity and
specificity for predicting the risk of duodenal and papillary
cancer. The strengths and weaknesses of Spigelman staging are
summarized in Table 17. Stage IV Spigelman polyposis
significantly increases the risk of duodenal cancer®®10%111.115.121
However, up to 53% of patients developing duodenal
(non-papillary) adenocarcinoma have no prior history of
stage IV duodenal polyposis®®*%®, Likewise, up to 75% of patients
with papillary cancer have no prior history of stage IV
polyposis?®19%1%5 " This implies a suboptimal sensitivity for
duodenal and papillary cancer®®. Moreover, the Spigelman stage
uses four predictors that are weighted equally®®. However, not all
components of the Spigelman system are equally predictive of
duodenal cancer, and perhaps different weightings should be
used”®'?. Some studies have reported that villous histology does
not increase the risk of duodenal cancer significantly®®. Likewise,
the individual components of the Spigelman stage do not predict
sufficiently well the risk of papillary adenocarcinoma and the
need for ampullary resection/surgery®® %1935 Interestingly,
patients downstaged from stage IV to stages I, II or IIl have a
significantly higher risk of duodenal cancer than patients who
naturally develop stages I, 11 or II''>'® This suggests a more
aggressive course for patients who develop stage IV polyposis
during their lifetime®****. However, the Spigelman stage treats
all patients with stages I, II or III equally, regardless of
downstaging'%»11>119148  Moreover, it is unclear how the
Spigelman stage should be applied to the neo-duodenum after
duodenal surgery'®. The Spigelman stage was originally
developed with white-light endoscopy. Nonetheless, some studies

Table 17 Strengths and weaknesses of the Spigelman stage

now report that chromoendoscopy significantly increases the
duodenal polyp count and, thus, the Spigelman stage'?*'%°,
Whether this finding should be incorporated in the Spigelman
stage requires further evaluation*®. One crucial observation
is that Spigelman stage IV may sometimes harbour a
carcinoma*®'*’. It is not uncommon for patients who
undergo prophylactic duodenal surgery to have a duodenal
cancer that was unsuspected before surgery'®'¢'*’ Finally, the
Spigelman stage only accounts for four risk factors'®4116:121.127,
There are additional duodenal cancer risk factors, including
personal and family history of colorectal, duodenal and gastric
cancer (see UGL1).

UGI.9

The Spigelman stage is a well-known estimator of the risk of
duodenal cancer. However, the risk of duodenal cancer for each
Spigelman stage is predictable only partially’®*'%. In fact, the
lack of controlled studies and the variability between studies
imply that the precise risk of duodenal cancer can only be
approximated'®. The largest cohort studies to date have
measured the risk of duodenal cancer based on the first
endoscopic examination, not on subsequent surveillance
endoscopic exams (Table 18)'°*'?2 1t is biologically plausible
that the development of Stage IV polyposis during surveillance
should carry a lifetime risk similar to that of having Stage IV at
baseline®®%° In fact, time is a risk factor for both duodenal
cancer and an increase in the Spigelman stages®%1%111.112.116
Stage IV Spigelman polyposis carries the highest risk of
duodenal cancer. The lifetime risk and the 10-year risk of
duodenal cancer for Spigelman stage IV at baseline reaches
30% at most'9?710%197118 The development of Spigelman Stage
IV during surveillance has been associated with an odds ratio
of duodenal cancer of 8.8 (95% c.i. 2.1-36.6)°®. Interestingly,
surgical case series suggest that 10-30% of patients receiving
prophylactic duodenal surgery for Spigelman stage IV may
also have an unsuspected duodenal cancer'*®!¥ Stages III
and II Spigelman polyposis carry an intermediate risk of
duodenal cancer. The lifetime risk for duodenal cancer for
patients with Sp-II and Sp-III is estimated at 12% and 13%
respectively'®*. However, duodenal cancer may not develop for
several years, because the 10-year risk of duodenal cancer is
estimated at 2% for both'”. Stages I and 0 Spigelman
polyposis have the lowest risk of duodenal cancer, currently
estimated at lower than 5%'°*'91%9 Interestingly, patients
down staged from stage IV to stages I, II or III have a
significantly higher risk of duodenal cancer than patients who
naturally develop stages I, IT or III'*>18121.122 Finally, the risk

of papillary cancer cannot be predicted from Spigelman
Stage98_100’103'119'145.

Strengths

Weaknesses

Practical, replicable, and easy to compute (four
variables only)

polyposis

Suboptimal sensitivity:
1) 50% of familial adenomatous polyposis develop duodenal cancers without stage IV

2) Papillary cancer can occur at almost any stage

Can measure progression/regression over time

Equal weight to all four components (villous histology has a weaker association with cancer

than other components)
Developed with white-light endoscopy. Chromoendoscopy may increase the number of

duodenal polyps.

Fails to consider other risk factors for duodenal adenocarcinoma.
Does not account for previous severity of polyposis
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Table 18 Cancer risk by Spigelman stage

Stage Duodenal cancer risk

Lifetime risk =0%
10-year risk =0%
Lifetime risk=0%
10-year risk=0%
Lifetime risk =12%
10-year risk =2%
Lifetime risk=13%
10-year risk =2%
Lifetime risk =33%
10-year risk =36%

Spigelman stage 0
Spigelman stage I
Spigelman stage 11
Spigelman stage III

Spigelman stage IV

UGIL.10

Different risk factors contribute to the decision of remove or
observe a gastric, duodenal, papillary or jejunoileal polyp, which
include the Spigelman stage, the degree of dysplasia and the
dimension of the polyp. Epidemiological factors have also been
considered. The recommendations above are summarized in
Fig. 6. The incidence of gastric adenocarcinoma in FAP patients
is on the rise’®®. Adenoma size is the main risk factor of HGD
(33% risk if >20mm, 4% if <20 mm, P=0.04)***. Adenomas
<5mm almost never harbour HGD'*. Therefore, all gastric
adenomas >5mm should be resected en-bloc and their
surveillance depends on the endoscopic and histological
findings. The baseline Spigelman stage offers an estimate of the
lifetime risk of duodenal cancer (33% for stage IV, 13% for stage
IN)1°*1%8  Therefore, whenever possible, stage IV polyposis
should be downstaged, because polyposis downstaging is
associated with a lower risk of disease progression'*?1122 The
same rationale applies to stage III polyposis’'”*??. A few studies
suggest that, once downstaged, the Spigelman stage remains at
a lower stage'® However, one study reported that once
duodenal polyposis reaches stage IV, the risk of duodenal
adenocarcinoma remains high, even after downstaging'*®. There
is no RCT on non-papillary duodenal polyps. Clinical practice
and cohort studies suggest that a 10 mm cut-off provides the
ideal cost-benefit cut-off'*>**8, In fact, lesions <10 mm almost
never harbour HGD or invasive carcinoma. Lesions >10 mm may
develop into a carcinoma and therefore justify the perforation
risk of endoscopic mucosal resection'*®. The survival of patients
with adenomas >10mm (treated) and adenomas< 10 mm
(surveillance only) did not differ significantly (7.13 years, range
4.59-8.57 versus 9.72 years, range 4.64-16.83, P=0.08)'">. During
a median follow-up of 8.5 years, none of the duodenal
adenomas under surveillance needed treatment and the
survival rate was 96% %> There is no RCT on the ideal size for
endoscopic ampullectomy. Adenomas >10mm recur more
commonly (76.9% versus 36.4%, P=0.002) and earlier (95.8+9.7
versus 34.7 +8.9 months, P=0.04) than adenomas <10 mm**°.
This justifies a more conservative approach for smaller
adenomas'*®. The decision to intervene should not be based on
the Spigelman stage of the rest of the duodenum, which can
predict the papillary disease only partially’®. Finally, several
case—control studies suggest that papillary adenomas in FAP are
not substantially different from sporadic papillary
adenomas***®°, In fact, the two groups do not differ in terms of
safety and overall outcomes**?%'€  Endoscopic features
suggestive for invasive carcinoma include infiltrative border,
ulceration and a hard consistency®'®°. Such endoscopic
findings should raise the suspicion of invasive carcinoma, which
should be treated by radical surgery or systemic therapy.

UGI.11

Upper GI surveillance aims to prevent duodenal and papillary
adenocarcinoma®®****° Therefore, endoscopic downstaging of
duodenal polyposis is the primary treatment strategy. When
endoscopic treatment becomes no longer feasible, duodenal
surgery may be considered for Spigelman stages III/[V'4&1°0:157,
Duodenal surgery has been traditionally offered to patients with
stage IV duodenal polyposis, but this approach must be carefully
considered®®139:141.142.146-148,150.152 * gpyigelman stage IV is one of
the most important risk factors for duodenal cancer’®'®°, but
patients may not develop cancer for several years and endoscopic
downstaging prolongs cancer-free surveillance®®'%%¢  The
rationale for endoscopic surveillance is supported by our
most recent understanding of the adenoma-carcinoma
sequence”®108109.113.116 Dypdenal surgery (both pancreas-sparing
duodenectomy and pancreato-duodenectomy)’*>'>* are associated
with considerable short-term morbidity and mortality'4?152154155,
On the other hand, duodenal cancer may also develop in the
absence of Spigelman stage IV*'®. Moreover, several studies have
reported that patients with duodenal polyposis may harbour
unsuspected foci of duodenal cancer that are only apparent after
duodenal Surgery108,109,139,141,142,146—148,150,158' Papﬂlary adenomas
in FAP can be safely managed endoscopically'’®. Endoscopic
therapy of papillary adenoma may provide a survival similar to
matched patients without papillary adenoma (7.13 versus 9.72
years, P=0.08)719113_ Ag previously stated in UGL 10, all papillary
adenomas harbouring HGD, regardless of their size, or >10 mm in
size should undergo endoscopic resection, if feasible. Therefore,
an attempt should be made to downstage the duodenal disease as
much as possible, especially for Spigelman stages I1I/IV. However,
there should be a low threshold to escalate to duodenal surgery
once the disease has become no longer endoscopically manageable.

UGIL.12

Duodenal and papillary adenomas carry a significant risk of
developing an invasive carcinoma. Patients with advanced
duodenal polyposis (Spigelman stages III or IV) or advanced
papillary lesions (>10mm or carrying HGD) should undergo
either surgical or endoscopic resection’. Endoscopic treatment
should be the preferred option for benign lesions™**. Endoscopic
downstaging of duodenal polyposis interrupts the adenoma-
carcinoma sequence and significantly prolongs cancer-free
survival'' 119121122 1n fact, after endoscopic downstaging of
Spigelman stage IV, duodenal polyposis may not reach stage IV
for a median of 37 months?, although a risk of cancer persists
even after downstaging'’>. The cancer-free survival after
endoscopic treatment of advanced adenoma becomes similar to
that of individuals without an advanced adenoma (7.13 years,
range 4.59-8.57, versus 9.72 years, range 4.64-16.83, P=0.08)'"%,
Finally, the endoscopic treatment of duodenal and papillary
adenomas offers a surgery—free and cancer—free survival of 74%
at 89 months and of 71% at 71 months (for duodenal and
papillary therapy respectively)**®. Papillary adenomas in FAP can
also be safely managed endoscopically’®. Size is not a
contraindication to endoscopic treatment per se, but high
endoscopic expertise is needed'*®'®°. Endoscopic therapy of
papillary adenoma may provide a survival similar to matched
patients without papillary adenoma (7.13 versus 9.72 years, P=
0.08). In one study, the risk of papillary adenoma recurrence was
higher for those >10mm (36.4% versus 76.9%, P=0.002)"*°, but
did not differ based on the endoscopic technique used (en-bloc
versus plece-meal resections recurrence rate: 46.7% versus 77.8%,
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P=0.29)"*. On the other hand, endoscopic treatment is not
adequate for adenocarcinomas. Irregular margins, hard
consistency, and ulceration should raise the suspicion of invasive
carcinoma, which should be treated by radical surgery or
systemic therapy*®®®**, The involvement of the bile duct or the
main pancreatic duct may not an absolute contraindication to
endoscopic resection, but carcinoma should be ruled out first'*,
It should be emphasized that the degree of polyposis in
Spigelman stages II/IV may hide some foci of invasive
cancer**®*  Several studies have reported a high risk (range
8-37%) of unsuspected duodenal cancers that are diagnosed only
after histological review!08109139,141,142,146-148.150.158 * \foreqver,
once FAP patients develop duodenal cancer, their overall survival
may not differ substantially from FAP patients not under
surveillance’®. Interestingly, one study observed a lower
all-cause and cancer-related five-year survival after prophylactic
duodenal resection in patients with invasive tumours (n=9) than
in patients with Spigelman stages III or IV disease without
invasive carcinoma (n=29) (62.5% versus 81.6% [P=0.325], 62.5%
versus 88.5% [P=0.116] respectively), although these differences
did not reach statistical significance'*’. Therefore, duodenal
cancer development should be considered a surveillance failure
and there should be a low threshold to offer duodenal surgery if
endoscopic control cannot be maintained. Duodenal surgery
(both pancreas-preserving and pancreato-duodenectomy)'>>*°2 is
associated with significant short-term mortality (about 5%) and
morbidity (30-63%), with possibly debilitating long-term
consequences (insulin dependence 3-6%, exocrine insufficiency
30-60%)142150:152:154.155,1€0161 " Therefore, it should be offered to
carefully selected patients***'*®. Nevertheless, in the long term,
morbidity rate and quality of life after duodenal surgery do not
differ significantly from matched FAP patients with no history of
duodenal surgery'®’. This finding should reassure clinicians and
patients of the carefully considered use of surgery*®’.

UGI.13

Duodenal prophylactic surgeries should only be performed in
high-volume centres with a substantial expertise with such
surgeries. Pancreas-sparing duodenectomy and pancreatico-
duodenectomy have similar short- and long-term outcomes.
There is no statistically significant difference between them in
terms of 30-day mortality and morbidity rates and length of
hospital stay**®. Some studies reported that pancreas-sparing
duodenectomy was a faster operation (391 versus 460 min,
P=0.002)"**** with significantly less blood loss (428.1+269.1
versus 550.3 +1222.6 ml, P=0.0005)**3, but other studies reported
opposite results’®®. The 10-year overall survival and the 10-year
disease-specific survival were not significantly different (74.7%
versus 58.4%, P=0.2925 and 77.7% versus 64.9%, P=0.3837
respectively)'*®1°31%8 The rationale for offering pancreas-sparing
duodenectomy instead of pancreatico-duodenectomy is to limit
the incidence of diabetes and pancreatic exocrine insufficiency.
Most studies suggest that pancreas-sparing duodenectomy does
not decrease the risk of diabetes (0% versus 12%, P=0.107)"°>*°#
compared to pancreato-duodenectomy. However, it may
lower the risk of exocrine insufficiency (11% versus 30%;
P=0.03)" and increase the risk of delayed acute pancreatitis (0%
versus 16%; P=0.012)""?. Finally, the risk of jejunal polyposis
seems higher after pancreas-sparing duodenectomy compared to
pancreatico-duodenectomy (HR 4.0, 95% c.i. 1.6-10.0)**, reaching
up to 31% at 71 months of follow-up'****°. Therefore, there is
insufficient evidence to support a clinical benefit of
pancreas-sparing duodenectomy over pancreato-duodenectomy.

Finally, many studies reported that, after surgery, a high
percentage of patients had a carcinoma that was unsuspected,
based on preoperative assessment (8-37%)3%141:142146.158  Thig
finding highlights the importance of a scrupulous diagnostic
workup before surgery. However, even a zealous workup may not
rule out all cancers and it should be emphasized that
pancreas-sparing duodenectomy does not comply with the
lymphadenectomy requirements for duodenal cancer surgery.
Therefore, the risk of performing an oncologically incomplete
surgical resection should also be considered. There is not enough
evidence to recommend pancreas-sparing duodenectomy over
pancreato-duodenectomy. Both surgical options have similar
performance metrics in terms of safety and efficacy. However,
there are practical reasons to prefer pancreato-duodenectomy
over pancreas-sparing duodenectomy. First, most centres have
greater experience with pancreato-duodenectomy than with
pancreas-sparing duodenectomy. Second, the alleged advantages
of pancreas-sparing surgery have not been demonstrated thus
far. Third, if an unsuspected cancer is diagnosed after surgery,
pancreas-sparing duodenectomy is not oncologically appropriate.

UGIL.14

Fundic gland polyps are defined as gastric polyps with an
architectural disorder of the fundic gland. These lesions occur
more frequently in FAP patients than in the general population,
with a prevalence ranging from 26% to 88%'°>'%°'%7_ Fundic
gland polyps can develop early in FAP as a prevalence of up to
50% has been reported in a cohort of children with FAP'®®. The
incidence of gastric adenocarcinoma is much lower than that of
fundic gland polyps in patients with FAP, although there has
been an apparent increase since 2017, to approximately
0.6-1.3%'2>'7> At the moment, the question of whether fundic
gland polyps may constitute a pre-cancerous lesion has not
received a definitive answer. There is biological and preliminary
clinical evidence to suggest a risk of gastric cancer among FAP
patients with fundic gland polyposis'®**®* After a systematic
literature search, we identified two clinical series assessing the
risk of gastric adenocarcinoma. In one series of 26 gastric
neoplasms diagnosed in 22 patients with FAP, 50% had fundic
gland polyps'®. In another series of 10 cases of gastric
adenocarcinoma among patients with FAP, 8 had fundic gland
polyps during endoscopic surveillance®®. There is significant
biological evidence to support an association between fundic
gland polyps and gastric adenocarcinoma in FAP. The incidence
of low- and high-grade dysplasia in fundic gland polyps ranges
from 25% to 49%'?*162169170 This risk of dysplasia increases
with the size of the fundic gland polyps, with the stage of
duodenal polyposis, and when an antral gastritis is
associated'®*®2, Wu et al. reported that fundic gland polyps
with dysplasia express higher levels of epithelial proliferation
(measured by Ki-67 and p21 immunohistochemistry), although
proliferative dysregulation was also found in fundic gland
polyps without dysplasia’®®. This result supports the hypothesis
that disturbances in cell proliferation within fundic gland polyps
may occur prior to dysplastic morphological abnormalities.
Moreover, Abraham et al. reported that FAP patients may
harbour a somatic second-hit APC gene mutation in 50% of
fundic gland polyps with dysplasia and 47% of fundic polyp
glands without dysplasia’’®. In summary, no study has
evaluated the direct impact of fundic gland polyp resection on
the prevention of gastric adenocarcinoma. However, the
endoscopic and histological data available in the literature to
date support the possibility that fundic gland polyps may have
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potential to progress to adenocarcinoma, but the risk cannot be
quantified. Therefore, endoscopic resection of fundic gland
polyps may be suggested.

UGIL.15

Fundic gland polyposis is a common finding in the stomach
of patients with FAP'®*'®' Recent evidence indicates a rising
incidence of gastric cancer in FAP patients'?*'%>%¢  The
characteristics of fundic gland polyposis are discussed in UGI.14.
In the longest (5.9 + 3.4 years of follow-up) and largest study to
date that reported longitudinal surveillance of fundic gland
polyps in patients with FAP (35 FAP patients with 118
surveillance polypectomies), a novel endoscopic polypectomy
surveillance protocol was proposed!’!. This suggested the
endoscopic removal of multiple fundic gland polyps with a
standard cold-snare technique. The longitudinal collection of
large pathology samples suggests that fundic gland polyps may
progress to dysplasia and cancer’’*. However, there is currently
not enough evidence to recommend that the treatment
modalities for fundic gland polyps should differ for patients
with FAP compared to the general population'’?. Therefore,
when fundic gland polyps need to be treated, this may be by
conventional resection techniques, preferably endoscopically, if
feasible.

UGIL.16

The growing clinical awareness of gastric adenomas as a concern in
FAP reflects the increasing incidence of gastric adenocarcinoma in
FAP patients'*1¢*'3 However, gastric adenomas in FAP patients
often arise within a background of carpeting fundic gland
polyposis?®13173  making the detection and identification
of gastric adenomas sometimes challenging!®® /174175,
Consequently, the prognosis of gastric cancer in FAP remains
poor, primarily due to advanced disease at the time of
diagnosis'?*160:167:174175 The prevalence of gastric adenomas in
FAP reaches 14%2*1%%173:176 with a median age of 47 years at the
time of adenoma diagnosis’®*. Low-grade dysplasia develops in
approximately 95% of adenomas, as evidenced by the largest
available study that found low-grade dysplasia in 98 of 104
adenomas'®. Additionally, about one-third of all patients
(37/104) have multiple adenomas’?*. While adenomas generally
follow a benign course, the most comprehensive study to date
reported that 5% of FAP-associated adenomas develop HGD.
Furthermore, the risk of HGD increases proportionately with the
size of the adenoma (P=0.04)'*". For instance, 33% of adenomas
larger than 20 mm exhibited HGD'?*. Therefore, the removal of
suspicious gastric adenomas is expected to impede the
progression to adenocarcinoma'’®. During post-polypectomy
surveillance, metastatic gastric adenocarcinoma developed in
less than 5% of FAP patients with a history of gastric adenomas
(3/104), with a median age of 60 years (range 50-73) and a median
time of 66 months from adenoma diagnosis to cancer. Of patients
with adenoma, 83% also had fundic polyposis, highlighting the
challenges posed by the development of gastric adenomas within
the context of carpeting polyposis. Ideally, an optical diagnosis of
gastric adenoma is preferred, and routine biopsies are avoided
due to the potential risk of fibrosis, which could complicate
definitive endoscopic resection. Although there are currently no
validated optical diagnostic features for HGD, existing studies
indicate that polyps smaller than 5mm are unlikely to exhibit
HGD?4166:173.176 " Therefore, size may serve as a presumptive
indicator of HGD risk and, whenever feasible, direct resection is
preferred.

UGI.17

After prophylactic duodenal surgery, adenomas can develop both in
the duodenal bulb (10.9% incidence) and in the remaining jejunum
(51-59.4% incidence)'?>>>'”” The median time for the detection of
jejunal polyps after surgery ranges 22-84 months'®>'”. Such
polyps tend to be small and adenomatous'®®, but they may
develop into carcinoma (2.4%)"”. The risk of jejunal polyposis
seems higher after pancreas-sparing duodenectomy compared
to pancreatico-duodenectomy (HR 4.0, 95% ci. 1.6-10.0) and
segmental duodenectomy (P=0.048)'*>. Some studies have
reported that patients undergoing prophylactic duodenal surgery
may already have an unsuspected duodenal adenocarcinoma®*4?,
This information reinforces the need for surveillance of the
remaining jejunum. The detection of jejunal polyps after duodenal
surgery may result from a combination of underestimation of
jejunal involvement before and development after surgery. Jejunal
surveillance after surgery should be considered.

UGI.18

The prevalence of small bowel polyps is estimated at
30.4-87%"137:1787180 hut there is conflicting evidence on the extent
and severity of jejuno-ileal polyposis in FAp0®:117:126,137.178-183
Jejuno-ileal polyps are usually small (<5 mm), adenomatous and
located in the proximal jejunum?!®®?6178-181 The presence of
duodenal adenomas has been found to predict the presence
of small bowel polyps (P=0.001)""""8 but not in all
studies?’*37778-180 ' A more advanced duodenal polyposis stage
(Spigelman III/IV) could be indicative of a higher risk of
jejuno-ileal polyposis'©® 2181182 hyt not in all studies™’*%2
The prevalence of jejunal polyposis before duodenal surgery is
estimated at 52-83%'2>%°7%’_ After surgery, adenomas can
develop both in the duodenal bulb (10.9% incidence) and in the
remaining jejunum (51-59.4% incidence)*>””. The median time
to detection of jejunal polyps after surgery was 55 months
(range 22-84). Such small bowel polyps are usually small and
adenomatous, but they may also harbour a carcinoma (2.4%)""”.
The risk of jejunal polyposis seemed higher after pancreas-
sparing duodenectomy compared to pancreatico-duodenectomy
(HR 4.0, 95% ci. 1.6-10.0) and segmental duodenectomy
(P=0.048)"%°. The detection of jejunal polyps after duodenal
surgery may result from a combination of underestimation of
jejunal involvement before and development after surgery.
Therefore, jejunal assessment ahead of duodenal resection is
mandatory for surgical planning, in order to decide on the
length of adjacent jejunal segment inclusion. Moreover, the
risk of small bowel polyps persists even after surgery
specifically for the jejunum and therefore lifelong jejunal
surveillance should be considered. Post-surgical surveillance is
further explored in UGI 4.

UGI.19

Capsule endoscopy can accurately identify jejuno-ileal polyps and
it can identify significantly more jejuno-ileal polyps than MRI and
barium studies (29% versus 12%, P <0.02)106:137:178180181,183
Capsule endoscopy is safe to perform after colorectal surgery,
provided that patients do not experience obstructive
symptoms*?>'””. Nevertheless, a patency capsule may be
considered as a safe precaution, especially before the first
capsule endoscopy. The use of contrast enhancement on
capsule endoscopy does not increase the diagnostic yield
significantly®*. There are not enough data to report the efficacy
and safety of capsule endoscopy after duodeno-pancreatectomy.
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Capsule endoscopy detects significantly fewer polyps than push
enteroscopy for the first quarter of the bowel length (10.0, i.q.r.,
5.0-19.0; versus 41.0, i.q.1., 19.0-64.0; P=0.002)**>. The combined
use of push enteroscopy and capsule endoscopy increased
the polyp count to 123.0 (i.q.r., 38.0-183.0, P <0.001)'*. There is
no comparative study of video-capsule endoscopy versus single-/
double-balloon enteroscopy. Single-balloon endoscopy for
patients with Spigelman stage IV duodenal polyposis has a
diagnostic yield of 90% for small jejunal polyps (20% of which
are large >20mm)**®. Double-balloon chromoendoscopy
revealed a 67% prevalence of jejunal polyps among FAP
patients'’®. The sensitivity and widespread availability of the
video capsules suggest that they can be used as the primary
surveillance strategy for the small intestines, even after
colorectal or duodenal surgery'%:12°:137:177.178.180.181183 "\oregyer,
capsule endoscopy can cover the intestinal areas that are beyond
the reach of endoscopic exams'®. However, capsule endoscopy
with positive results should be coupled with an enteroscopic
exam for both diagnostic and therapeutic purposes’?®135:17,

Section III: desmoid tumours
DTs1

Classifications have been created to guide the treatment of DTs
(Table 19). The first classification is anatomical:

e extra-abdominal DTs

e intra-abdominal DTs which can be further classified as:
- mesenteric DTs
- extra-mesenteric DTs

e mixed DTs (with intra-abdominal plus abdominal wall)

The intra-abdominal DTs can be also classified according to
Church’s classification®* as reported in Table 20.

The clinical course of DT can be variable and unpredictable,
with different patterns observed: stable course (50%), rapid
progression (10%), cycles of regression and growth (30%),
spontaneous regression (10%)'®*. This variability can complicate
the use of classifications as a cornerstone in DT treatment
decisions. However, a study by Inoue et al.'® suggests surgical
management as the primary treatment for extra-abdominal
disease. In this case, the anatomical classification can guide
therapeutic choices. In the first staging classification proposed
by Church et al, surgery is recommended as the first-line
therapy for stage I DT (incidentally found during surgery) and
also for stage 1I°*°. However, it is now known that trauma,
including surgical procedures, can trigger tumour progression.
Considering the high morbidity and mortality rates associated
with extensive intestinal resection, non-surgical treatments
remain the preferred approach for patients with mesenteric DT.

Table 19 Statements pertaining to desmoid tumours—extended version

Statements

Diagnosis and screening
DTs.1 Value of classifications—can they help guide treatment?

The different classifications can help in the choice of treatment; however, they must be strongly related to the clinical presentation and

evaluation by the physician.

DTs.2 Should know FAP patients with high risk factors undergo abdominal desmoid screening (before surgery)?
Preoperative screening for desmoid tumour appears more relevant in patients who already had abdominal surgery as it might find a DT that

can have impact on the surgical options choice.

DTs.3 Should FAP patients undergo a post-colectomy screening programme for abdominal desmoid tumours?
There is no evidence in the literature that a screening programme for desmoid tumour detection after abdominal surgery should be
proposed. Moreover, with the actual possible treatment and the unpredictable evolution of DT, such a screening programme might not be

needed.

DTs.4 Is a confirmatory biopsy required for the diagnosis of an intra-abdominal or abdominal wall desmoid in an FAP patient?
Confirmatory biopsies may be considered if there is a diagnostic dilemma or required to initiate medical therapy.

DTs.5 Should the diagnosis of DT in a patient without known FAP mandate exclusion of FAP?
In a patient with desmoid tumour/s without known FAP, screening of FAP (at least with colonoscopy and APC mutation testing if possible)
should be performed. This is especially important among patients <60 years, or with intra-abdominal desmoids or in the abdominal wall.

Treatment
DTs.6 Which desmoid requires treatment?

Rapidly enlarging and life-threatening desmoid tumour requires first-line aggressive treatment. Others should be surveyed in a

watch-and-wait protocol.
DTs.7 Is surgery the ideal treatment for desmoid tumours?

Surgery could not be considered the ideal treatment for desmoid tumours, except in the case of DT complications, rapidly growing or

life-threatening.

DTs.8 Should patients at high risk for desmoids receive chemoprevention after colorectal surgery?
There is currently no evidence to support the use of chemoprevention for high-risk patients undergoing surgery or in post-surgical care.

Management for DTs identified during abdominal surgery

DTs.9 What is the ideal strategy in patients with intraoperative findings of an unexpected desmoid tumour or precursor lesion(s)?

A: We recommend continuing with the intervention (proceeding with the surgical procedure) if technically feasible.

B: Resection of mesenteric desmoid(s) should be avoided if it will result in sacrificing any small bowel.

DTs.10 Can desmoid tumours modify the strategy of prophylactic (procto)colectomy?

Desmoid disease can potentially render restorative procedures technically challenging or impossible. In cases where it is feasible, restorative
procedures should be cautiously considered and selectively recommended for patients with concomitant intra-abdominal desmoid
tumours following prophylactic (procto)colectomy, taking into account the significant risk of desmoid recurrence and adhesion formation.
In such circumstances, proctocolectomy with terminal ileostomy may represent the safest option. It is important to have a thorough
discussion with the patient about the potential risks of compromised function and the possibility of requiring additional surgeries,

ensuring that the choice is individualized to their specific situation.

DTs.11 What is the incidence of desmoid tumours at the site of an ileostomy?
The risk of desmoid tumours has not been evaluated on a systemic scale. When feasible, single-stage proctocolectomy is preferred for FAP

patients in order to avoid desmoid tumours.

DT, desmoid tumour; FAP, familial adenomatous polyposis.
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Table 20 Church classification according to table by Church et al.

Stage

Asymptomatic, <10 cm maximum diameter, and not growing
I Mildly symptomatic (sensation of mass, pain, but no
restriction), <10 cm maximum diameter, and not growing
III  Moderately symptomatic (sensation of mass, pain, restrictive
but not hospitalized) or bowel/ureteric obstruction, or
10-20 cm, or slowly growing
IV Severely symptomatic (sensation of mass, pain; restrictive and
hospitalized), or >20 cm, or rapidly growing

The clinical presentation of DT can vary widely, and may even
include life-threatening complications such as sepsis,
perforation or haemorrhage, presenting a significant challenge
for clinicians.

DTs.2

There are no reports on this matter; however, mesenteric DTs
can pose a surgical challenge as they may impede an ileal
pouch anastomosis. Mesenteric DTs are rare in patients who
have not had surgery, but can be asymptomatic and are more
frequent in patients who have undergone previous surgery>*’.
Preoperative screening for patients who have never undergone
surgery may seem irrelevant; however, in patients with
previous abdominal surgery, such screening might aid in
surgical planning. Additionally, it will help surgeons explain
the risk of a permanent stoma to the patient. For instance, a
patient who underwent an ileo-rectal anastomosis and
subsequently develops rectal cancer may require a definitive
ileostomy if a mesenteric DT restricts the small bowel from
reaching the anus due to the insufficient length of the superior
mesenteric artery as a result of mesenteric shortening caused
by the DT.

DTs.3

DTs have an unpredictable evolution. While some may disappear,
others can grow aggressively and become life-threatening. The
objective of a screening programme should be to identify
individuals at higher risk of developing DTs, enabling early
diagnosis and treatment to reduce the progression of aggressive
tumours. However, currently, there is no treatment with limited
side effects available for early-stage DT. Treatments are
typically offered when DT are considered aggressive and
symptomatic. Furthermore, specific research on this matter is
lacking®?. Only a few retrospective analyses have been
conducted to screen FAP patients after surgery aiming to
identify asymptomatic DT development®*2**. Retrospective
analyses of patient cohorts have been published to determine
the most effective radiological examination for detecting
DTs***2** In a limited series, the Saint Mark's group found that
MRI detected two DT that were missed by CT scans®*
Therefore, if a screening programme were to be tested, MRI
should be considered as the screening modality.

DTs.4

There are no RCTs or prospective studies comparing FAP patients
with a suspected DT who undergo diagnostic biopsy versus those
who do not. Guidelines assessing diagnostic and surgical
approaches for patients with suspected DTs have not
specifically focused on FAP since 2022°‘°. Our expert panel
suggests that a diagnostic biopsy to confirm a DT should not be
routinely performed in patients with a clinical and/or genetic

diagnosis of FAP, especially if the biopsy does not serve a
differential diagnostic purpose. This opinion is in line with the
recent guideline publication by the French intergroup®".
Similarly, Improta et al.**® recommend limiting biopsy to specific
cases, such as when there is a differential diagnosis with
carcinoma or adenopathy that cannot be resolved through
imaging. In such cases, if feasible, a CT biopsy should be
preferred over a surgical biopsy. In situations where planned
surgery (for example, during prophylactic colectomy in FAP
patients) reveals an incidental finding of an intraperitoneal or
mesenteric mass highly suggestive of a DT, surgical biopsy
should be avoided.

DTs.5

In the context of FAP, studies have shown that between 10% and
30% of patients will develop desmoid disease'®™*#’. In contrast,
the development of desmoid disease outside of FAP is rare, with
an estimated incidence rate of 2-4 per million people per year'®,
Several studies have investigated the need for investigation for
FAP in patients with apparently isolated DTs**#°?, The incidence
varies between studies, ranging from 1.8%>* to 15%°*°. Some
predictive risk factors for FAP in patients with DTs have been
reported, including younger age and the presence of
intra-abdominal or abdominal wall tumours®*°*? Although
supported by limited evidence, there is a general consensus on
the need for FAP screening among patients with apparently
isolated desmoid-type fibromatosis. Because these patients carry
a significant risk of underlying FAP, it is highly recommended to
exclude this genetic disorder through APC mutation testing and
colonoscopy, especially in patients with the aforementioned risk
factors. Sequencing of apparently sporadic DTs for CTNNB1
somatic mutations may also help rule out FAP and potentially
defer the need for colonoscopy.

DTs.6

Treatments for DTs have not been evaluated in RCTs, and there
are mixed data available on the treatment of desmoids in both
FAP and non-FAP patients. Bhandari et al. have proposed a
flowchart for the treatment of DTs with air-fluid level, which
outlines a possible management approach for patients with a
specific type of desmoid, regardless of size or previous
classifications®*®. This approach is particularly useful in urgent
cases where patients present with symptoms related to the DT,
rather than cases where the detection of a DT occurs during
follow-up. In a review by Bonvalot et al.’®, a stepwise approach
is proposed (see Fig. 7), and the main indication for treatment
is rapidly enlarging DTs or tumours located in critical
anatomical areas (for example, neck, limb girdles). Additionally,
Ophir et al.*®*, in their case series, reserved surgery for patients
with complications related to DTs and demonstrated a high rate
of recurrence among patients who underwent surgery. These
findings were further supported by a case series conducted by
Xhaja and Church'? The available evidence is limited, and
based on expert opinions, management of most DTs with a
watch-and-wait protocol is suggested, if feasible. However, a
more aggressive approach may be warranted based on the
clinical presentation and disease progression.

DTs.7

There are no RCTs in the literature about the ideal treatment of
DTs** Surgery is known to be associated with significant
complications (such as haemorrhage, bowel perforation, short
bowel syndrome and significant loss of function), morbidity, and
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mortality'?*19319* Moreover, the evolution and response of DTs
after treatment are unpredictable, as a high percentage of cases
reach a stabilization period but are prone to recurrence after
surgery>>>. Therefore, surgery cannot be considered the ideal
treatment for DTs'?*%%3%7 Nevertheless, primary surgery could
be considered for well-defined tumours of the abdominal wall
that can be safely resected'®>199?%%  Surgical resection of
mesenteric DTs could be considered for those resistant to
medical strategies or radiation therapy or if they are rapidly
growing or life-threatening"®%°. Surgery is also indicated in
cases of DT complications, such as bowel occlusion or
perforation, ureteric obstruction, entero-cutaneous fistula, or
mesenteric ischaemia®’®3°%, When surgery is performed, efforts
should be made to preserve function. When desmoid
complications occur, if tumour excision would result in major
small bowel sacrifice or other morbidity, it would be preferable
to leave the tumour in place®.

DTs.8

To date, there are no studies suggesting the effectiveness of
chemoprevention in the development of DTs in patients with
FAP. Additionally, no study has evaluated the role of
chemoprevention after colorectal surgery, even in high-risk
patients such as female patients or those with a family history
of DTs. Therefore, it is not possible to provide an answer to the
question. Only future studies that compare the use of
chemoprevention after colorectal surgery in high-risk patients
with those who do not receive such therapy will be able to
evaluate any potential benefits of chemoprevention in patients
with FAP after colonic resection.

DTs.9

Unexpected DTs may be discovered during elective surgery for
FAP. However, instead of investigating the optimal strategy for
patients with an unexpected finding of DTs, the majority of
researchers have focused on determining the best surgical
procedure for patients with FAP who are at high risk of desmoid
formation. It is also not uncommon to encounter precursor
lesions during elective colorectal prophylactic surgery. These
lesions are characterized by fibromatous, white-pearl-coloured
plaques, primarily located in the mesentery. Elective
proctocolectomy has been recommended for patients with FAP
and a high risk of desmoid formation, based on the concern that
future proctectomy may be hindered by the presence of DTs®.
However, Church et al. conducted a retrospective analysis of 67
FAP patients at high risk for desmoid formation (39% in their
cohort) who had previously undergone colectomy and were
selected for proctectomy due to uncontrollable adenomas,
cancer, or high-grade dysplasia®®. Proctectomy was always
feasible, although desmoid disease affected the surgical
approach in 19% of cases and led to the interruption of IPAA in
10% of cases. They concluded that even in patients at high-risk
for desmoid disease, the fear of an unresectable rectum or an
impossible anastomosis should not be the sole indication
for proctectomy. In a group of 140 FAP patients (without
considering the risk of desmoid formation), <2% were unable to
undergo proctectomy due to desmoid disease’?. Kartheuser et al.
proposed a different approach®’. There is evidence that surgical
trauma, especially at a young age, can induce the formation of
desmoids. Therefore, in highly selected patients at risk of
desmoid formation, such as those with a strong family history
or with mutations after codon 1400 in the APC gene, elective
colectomy may be postponed, and the disease can be managed

through close surveillance and chemoprophylaxis until surgery
becomes necessary’**°!. In other words, delaying prophylactic
surgery may be appropriate for compliant patients with
attenuated FAP and risk factors for desmoid development. In
conclusion, there is currently no solid published evidence
suggesting the ideal strategy for patients with an intraoperative
finding of unexpected desmoid disease. If, in consultation
with the patient, it has been decided that surgery is the
next step in FAP management, either due to symptoms or the
extent and severity or nature of colorectal disease, it is
reasonable to proceed with the intervention if technically
feasible, even if modifications to the surgical approach are
required. Although further investigation is needed, it appears
that proctectomy may not be indicated solely based on the
concern of an unresectable rectum in the future due to
desmoid formation. Prophylactic surgery may be postponed for
compliant patients with attenuated FAP and risk factors for
desmoid development.

DTs.10

A recent systematic review found that up to 19% of patients may
experience (re)recurrence following surgery for primary (17.7%) or
recurrent (34%) desmoid disease, with the majority of recurrences
occurring within the abdomen®®?. This information should be
discussed with patients, and in cases where patients have
concomitant intra-abdominal DTs, it may be more prudent to
discourage restorative proctocolectomy due to the risk of
recurrence and the higher risk of desmoid formation associated
with ileal pouch construction®”. Even a colectomy with
ileo-rectal anastomosis, if technically feasible despite the
desmoid, should be advocated with caution as the risk of
recurrence and potential occurrence of rectal cancer are not
eliminated. It has been reported that up to 38% of patients may
have concomitant desmoids when the rectum needs to be
removed after a colectomy®®, and in 30% of cases, this could
make subsequent pouch construction impossible!®-3¢0,
Additionally, the potential for increased adhesion formation
should be considered when deciding on restorative procedures
in patients with desmoids. Studies have shown a correlation
between the severity of adhesions and desmoid disease in
patients with familial adenomatous polyposis, which could
negatively impact function and complicate future surgeries.
Therefore, a total proctocolectomy with terminal ileostomy may
be the safest option. From a technical perspective, DTs in the
mesentery can pose challenges during proctocolectomy and
pouch construction. The presence of a DT may cause the small
bowel to retract or make the mobilization of the superior
mesenteric artery difficult. In such cases, restorative
proctocolectomy may be impossible due to the inability to
create a pouch that reaches the anus.

DTs.11

Two reports from the same team presented at a congress highlight
a significant risk of DT development at the site of a diverting
stoma created to protect an ileal pouch anastomosis®®®3%%,
Despite these reports, it is not possible to establish the true
incidence of DTs at the site of an ileostomy. These findings
provide further support for avoiding diverting stomas whenever
possible. However, it should be emphasized that only one team
has specifically reported the risk of developing DTs at the stoma
site.
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Section IV: Other extra-colonic manifestations
OEM.1

The exact incidence of thyroid cancer among FAP patients is still
unclear, as different studies have assessed the prevalence of
thyroid cancer among FAP patients and in various
populations  (Table —21)%067208:211-214.219.365371 = The  reported
prevalence ranges from 1.5%°°° to 12%°”. In a review by
Chenbhanich et al?®® 12 studies??®?1-213217,367.371-376  wrere
analysed, revealing a pooled prevalence of thyroid cancers of
2.6% (95% c.i. 1.3-4.8)°°%. However, the authors noted in the
comments section that studies with a screening ultrasound
programme and those published after 2002 reported a higher
prevalence of thyroid cancer (5%, I*=83%) compared to studies
published before or during 2002 (1%, I>=83.8%)°°. This finding
was also observed by Sada et al.?*. Several factors likely
contribute to the increasing lifetime risk of thyroid cancer among
FAP patients:

¢ The increased life expectancy of FAP patients following the
introduction of prophylactic proctocolectomy?®?.

¢ Enhanced attention and screening for thyroid diseases among
FAP patients®®,
« The general population increase in thyroid cancer incidence?*°.

In conclusion, FAP patients appear to have a higher risk of
developing thyroid cancer compared to the general population.
However, there is no strong evidence to support a significant
improvement in prognosis or the cost-effectiveness of a
screening programme (see OEM.2 and OEM.3).

OEM.2

The impact of thyroid screening on the survival of FAP patients
with thyroid cancer remains unclear’®®. However, it is evident
that the lifetime risk of developing thyroid cancer is higher in
FAP patients compared to the general population (see OEM.1).
Nevertheless, there is currently no solid evidence supporting the
effectiveness of an intensive screening programme. In light of
this, the authors advocate a more appropriate approach,
focusing on patient education. It is crucial to ensure that
patients are aware of their increased risk of developing thyroid

Table 21 Statements pertaining to familial adenomatous polyposis-related other extracolonic manifestations (OEM)—extended

version

Statements

Thyroid
OEM.1 What is the lifetime risk of thyroid cancer in FAP patients?

The lifetime risk of thyroid cancer in FAP patients ranges between 1.5% and 12%.

OEM2 When and how should surveillance for the thyroid be performed?

A: Thyroid surveillance, when performed, should include physical examination and thyroid ultrasound.
B: Thyroid screening, if performed, can be initiated at the age of 16 in females and in adulthood in males.
C: When the baseline thyroid ultrasound is negative, we suggest a screening interval of 2-3 years.

OEM.3 Which FAP patients are at a higher risk for developing thyroid neoplasia?

Patients at higher risk for developing thyroid cancer include:
* women
¢ young age at the time of FAP diagnosis (<33 years old)
e presence of thyroid nodule(s) at the baseline ultrasound
¢ newly diagnosed thyroid nodules

OEM.4 When should we screen for FAP in a patient diagnosed with ‘papillary thyroid carcinoma’?
The diagnosis of FAP should be considered in female patients <35 years old, with a diagnosis of cribriform-morulae variant of papillary

thyroid carcinoma.
Adrenal gland

OEM.5 What is the lifetime risk of developing adrenal gland cancer in FAP patients?
While adrenal mass incidence is 2-3 times higher in FAP patients compared to the general population, the development of adrenal gland

cancer or pheochromocytomas is rare.

OEM.6 What is the risk of developing adrenal gland adenoma (incidentalomas), unilaterally or bilaterally, in FAP patients?
The reported proportion of patients with FAP who have adrenal incidentalomas ranges between 7% and 26%, which is 2-3 times higher than

in the general population.

OEM.7 Do adrenal lesion(s) require further diagnostic intervention?

A: The detection of an adrenal incidentaloma requires evaluation for both radiologically suspicious features and hyperfunction, regardless of
the patients’ characteristics but according to international guidelines for incidentaloma.
B: All patients with detected adrenal gland lesions should be referred to a specialized endocrinology clinic.

Pancreas

OEM.8 What is the lifetime risk of developing a pancreatic neoplasia in FAP patients?
The lifetime risk of developing pancreatic cancer in FAP patients could be less than 2%.

Gallbladder

OEM.9 What is the lifetime risk of developing gallbladder neoplasia in FAP patients?
The lifetime risk of the occurrence of gallbladder neoplasia (adenoma/carcinoma) has not been investigated so far.

Liver

OEM.10 What is the lifetime risk of developing hepatoblastoma in FAP patients?
The lifetime risk of developing hepatoblastoma in FAP patients is approximately 2%, with the highest incidence occurring in the age group of

1-4 years.

OEM.11 When and how should surveillance for hepatoblastoma in FAP patients be performed?
A: There are insufficient data to prove that hepatoblastoma screening increases survival.
B: If screening is performed it should start from birth and be performed every 6-12 months until the age of 5.

Brain

OEM.12 What is the lifetime risk of developing a brain tumour in FAP patients?
There is insufficient evidence available to report on the lifetime risk of developing a brain tumour in FAP patients

(continued)
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Table 21 (continued)

Statements

Eyes

OEM. 13 Should people with a diagnosis of CHRPE be investigated for FAP?
People with multiple unilateral or bilateral lesions require germline testing for FAP. If germline testing is negative, a single colonoscopy

should be considered in early adulthood.
Skin

OEM.14 When should screening for FAP be considered in a patient presenting with fibromas and epidermoid cysts?
There is currently insufficient evidence to establish the cost-effectiveness of screening individuals with fibromas and epidermoid cysts for

FAP.
Bones
OEM.15 Should patients with osteoma be screened for FAP?
In patients with osteoma(s) FAP should be considered.
Gynaecological manifestations

OEM.16 What is the lifetime risk of developing gynaecological cancer in women with FAP?
There are very limited data as to the incidence of gynaecological cancers in FAP carriers. Based on these limited data there does not seem to

be an increased risk of gynaecological cancer in FAP carriers.

OEM.17 What are the risk factors for developing gynaecological cancer in FAP patients?
A: There is no evidence as to identify specific risk factors for the development of gynaecological cancers in FAP carriers. Women with FAP

should be advised to maintain a healthy lifestyle and weight.

B: Female FAP carriers seeking contraception should be advised as to the reduced colorectal cancer risk in those who use oestrogen-based

contraceptives.

OEM.18 Is there an effective form of gynaecological cancer surveillance for women with FAP?
A: Gynaecological cancer surveillance should be as for the general population in women with FAP.
B: Women with FAP, like women generally, should report any abnormal symptoms suggestive of gynaecological cancer to their family doctor

urgently. These symptoms include:
Postmenopausal bleeding
Intermenstrual bleeding
New-onset menorrhagia
Bloating
Weight loss
Change in bowel habit
Increased urinary frequency, haematuria or dysuria
Palpable masses
e Decreased appetite
New-onset nausea and vomiting
OEM.19 Does FAP have an impact on female fertility?

A: There is no evidence that FAP in and of itself leads to reduced female fertility.
B: Women of child-bearing age who are diagnosed with cancer should be referred to a fertility specialist to discuss their options in a timely

manner.

C: There is no convincing evidence showing different fertility outcomes between IPAA and IRA.
D: Women who have undergone risk-reducing surgery and have not got pregnant within a year of trying should be referred to a fertility

specialist.

OEM.20 What risk factors can impact on childbirth in a patient with IPAA?
The impact of childbirth in a patient with IPAA has not been evaluated so far. No risk can be assessed on the impact of childbirth.

CHRPE, congenital hypertrophy of the retinal pigmented epithelium; FAP, familial adenomatous polyposis; IPAA, ileal pouch anal anastomosis; IRA, ileorectal

anastomosis.

cancer compared to the general population. By fostering this
awareness, patients can be vigilant and attentive to any signs or
symptoms related to thyroid pathology. Furthermore,
conducting physical examinations, which incur minimal costs,
can be incorporated into the regular follow-up routine for FAP
patients. Thyroid ultrasound and physical examinations are
considered safe strategies for evaluating the presence of thyroid
nodules and can be specifically tailored to patients with
identified risk factors (see OEM.3). The age at which thyroid
cancer is diagnosed in FAP patients varies across different
studies, ranging from 26 to 42 years, depending on the specific
population under examination?°®?'*-?*>_ Notably, Smith et al.
observed thyroid cancers in patients as young as 17.2 and 19.8
years®'>. We suggest that if thyroid screening is performed, this
should include physical examination and ultrasound scan.
Furthermore, Smith et al. indicated that young patients with a
negative thyroid ultrasound are unlikely to develop thyroid
cancer within at least 4-5 years®'®. Although Herraiz et al.
reported a median follow-up of 15 months and the third
examination at 27 months?®, it should be noted that their study
was not prospective. Monachese et al. evaluated the outcomes of

a 5-year thyroid ultrasound screening programme among 264
FAP patients and found that the only patients who developed
cancer (2.3%) were those with baseline thyroid nodules®®°. They
concluded that if ultrasound screening is performed, the
interval could be extended to 2 years until nodules are detected.
Taking this into account, it seems reasonable to reserve
ultrasound investigations for specific patients, adjusting the
follow-up interval based on symptoms and the results of the
baseline screening, considering the factors mentioned above. In
suspected cases of thyroid cancer, we recommend performing
fine-needle aspiration biopsy (FNAB) in accordance with regional
guidelines to confirm the diagnosis and exclude malignancy.

OEM.3

In recent years, several studies have focused on evaluating the
risk factors for thyroid cancer in FAP patients. Steinhagen et al.
reported a 4% rate of papillary thyroid carcinoma and identified
women as being particularly at risk?**. A multicentre study
conducted in Japan, which included more than 280 patients,
found an overall thyroid cancer rate of 6.4%, with rates of 1.4%
in men (aged 39-57 years) and 11.4% in women (aged 17-41
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years)?’*. In addition to gender, a young age at the time of FAP
diagnosis (specifically, <33 years old in this study) was identified
as an independent risk factor. Uchino et al. reported a thyroid
cancer rate of 16% in women and 0% in men in a cohort of 129
FAP patients, most of whom had the cribriform-morula variant
of papillary carcinoma®®. An analysis of a Dutch registry
comprising 582 APC mutation carriers found a thyroid cancer
rate of 1.5%°”. Among the nine patients with thyroid cancer,
seven were female, representing 2.4% of all female patients,
with a mean age of 33.5 at diagnosis. Kennedy et al. reported the
diagnosis of papillary thyroid cancer in five patients, accounting
for 3.1% of the study population. The average age at which these
patients were diagnosed was 20.8 years, with a range of 19-23
years®®. Monachese et al. undertook a 5-year thyroid ultrasound
screening programme among 264 FAP patients and found that
the only patients who developed cancer (2.3%) were those with
baseline thyroid nodules®®.

OEM.4

The CMV of PTCis arare subtype thatis associated with FAP. CMV
accounts for approximately 0.16% of all PTC cases?’®, but its
prevalence is higher in FAP patients, reaching up to 90% in
some reports®"’. In an article by Levy et al., it was reported that
nine patients with a diagnosis of CMV-PTC, but without a
known diagnosis of FAP, were recommended to undergo
screening. Among the six patients who underwent colonoscopy,
one (17%) was diagnosed with FAP based on the presence of a
polyposis phenotype and subsequent confirmation with genetic
testing®’’. It has also been emphasized that CMV-PTC is more
commonly found in younger female FAP patients, especially
those who are 35 years old or younger’'. A retrospective study
by Park et al. revealed that all FAP-associated CMV-PTC patients
had multifocal tumours®’®. Based on these findings, we
recommend considering a diagnosis of FAP (through genetic
testing or colonoscopy) in females <35 years old who have
been diagnosed with CMV-PTC, particularly when multifocal
tumours are present.

OEM.5

The reported proportion of FAP patients with adrenal adenomas is
2-3 times higher than in the general population®°. However, the
development of adrenal gland cancer or pheochromocytomas in
FAP patients appears to be rare. In a historical cohort study by
Kallenberg et al., 26% of FAP patients had adrenal lesions, but
only one of them had uncertain malignant potential®*®.
The study concluded that adrenal incidentalomas in FAP
patients are common, benign and slowly progressive, and they
do not exhibit hyperfunctionality. Sporadic cases of
adrenocortical cancer and pheochromocytomas have been
reported among the FAP population, but they are infrequent?'=°,
In a Canadian registry analysis of over 300 FAP patients, Shiroky
et al. found a 16% rate of adrenal mass, with more than 96% of
the cases being benign®°. Only one patient had adrenocortical
carcinoma, and another had an adrenal neuroblastoma??°. Based
on these findings, no surveillance strategy for adrenal cancer in
FAP patients was recommended®?°.

OEM.6

Previous reports have indicated an incidence of 7-13% for adrenal
incidentalomas in patients with FAP*’%, More recently, Kallenberg
et al. found that 26% of FAP patients developed adrenal lesions??°.
In a Canadian registry analysis including more than 300 FAP
patients, Shiroky et al. reported a 16% rate of adrenal mass®*’.

Will et al. conducted a study involving 30 FAP patients and
found no association between the development of adrenal
incidentalomas and factors such as gender, genotype or family
history*??.

OEM.7
Adrenal incidentalomas in FAP patients require thorough
investigation. Various management strategies have been

proposed, primarily based on national and international
guidelines®***’°. However, the patient should undergo a
comprehensive examination and evaluation using simple tests,
including blood pressure assessment and the assessment of
signs and symptoms that may indicate the presence of a
pheochromocytoma, Cushing’'s syndrome or Conn’s syndrome.
Additionally, the collection of urinary catecholamines over a
24-hour period and blood tests are necessary. If any suspicious
findings are detected in these tests or radiological images, it is
essential to refer the patient to a specialist centre for
appropriate management.

OEM.8

A slightly increased risk of pancreatic neoplasia has been
suggested for patients with APC mutations®°. The reported
frequency of pancreatic tumours in FAP individuals is less than
2%. In a Dutch registry analysis involving 582 mutation carriers,
the observed risk for pancreatic cancer was 0.3% compared to a
pancreatic cancer risk of 0.01% in the general population®*!. A
more recent study detected a significantly higher risk of
pancreatic cancer in patients with FAP compared to controls
(HR: 6.45, 95% c.i. 2.02-20.64, P =0.002)*%2,

OEM.9

After conducting an extensive review of the literature following
the established methodology for this collaborative effort, no
articles addressing the lifetime risk of developing gallbladder
neoplasia (adenoma/carcinoma) in FAP patients could be
found. Unfortunately, there is a lack of available literature to
provide relevant answers to this question. Therefore, it is not
possible to establish evidence-based recommendations
regarding the lifetime risk of gallbladder neoplasia in FAP
patients. Further research in this area is warranted to gain a
better understanding of the risk of gallbladder neoplasia in FAP
patients.

OEM.10

In a recent review the incidence of hepatoblastoma in children
with FAP was reported to be approximately 2.5%%?°. Other
studies have reported varying rates of incidence, with some
studies showing lower rates and others showing higher rates in
certain cohorts®”?***%  The median age at diagnosis of
hepatoblastoma has been reported to be 18 months in different
studies®®?%’. Some studies indicate a relative risk of 847.0 and
an absolute lifetime risk of 1.6% in FAP patients®*°.

OEM.11

While the correlation between FAP and the increased risk of
developing hepatoblastoma is well described, the existence of an
appropriate surveillance programme is still debated®®'. Paediatric
guidelines do not recommend screening for hepatoblastoma in
FAP patients®’. In a recent review, the reported age at diagnosis
of hepatoblastoma ranged from birth to 11.6 years of age, with a
median age of 20 months. Three patients were diagnosed at or
shortly after birth. Fourteen of 90 patients with hepatoblastoma
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had a known family history of FAP**°. Trobaugh-Lotrario et al.
suggest that screening should be strongly considered from birth
by performing alpha-fetoprotein (a-FP) and abdominal ultrasound
every 3 months®®. Aretz et al?*' argue that screening can
increase survival and reduce chemotherapy-related side effects.
The use of both sonographic and o-FP examinations can help
reduce the rate of false positives. However, it is important to note
that frequent surveillance may be stressful and painful for
children, and no risk factors have been identified so far to
determine which population would benefit the most from the
screening programme.

OEM.12

The existing studies on this topic have low quality and
involve a small number of patients, which makes it challenging
to draw reliable conclusions and provide evidence-based
recommendations. Further research is needed to assess the
lifetime risk of brain tumours in FAP patients.

38,207,368

OEM.13

CHRPEisaretinal pigmented lesion that can serve as the earliestand
most common extra-intestinal manifestation of FAP. The
prevalence of CHRPE can vary based on the studies and
populations analysed, but it is generally estimated to be around
80%%3>723¢. According to a systematic review conducted by Rehan
and Aye®**, CHRPE alone cannot be relied upon as a sole indicator
for diagnosing FAP in individuals with a positive family history.
Instead, a combined approach involving eye examinations,
colonoscopy, and genetic testing is recommended. Currently, type
B lesions, characterized as small round pigmented dots, appear to
be the most frequently observed type of CHRPE associated with
FAP. Other significant features include the presence of three or
more lesions and bilateral lesion.

OEM.14

After conducting an extensive literature review using the
established methodology for this collaborative effort, no articles
addressing the cost-effectiveness of screening individuals with
fibromas and epidermoid cysts for FAP were found. Regrettably,
there is a scarcity of available literature that can provide
relevant answers to this question. In a study by Burger et al.*®,
the prevalence of skin lesions in FAP patients was evaluated.
The results revealed that approximately 48.2% of FAP patients
had at least one FAP-associated skin lesion, while only 34.5% of
the control group had such lesions. Despite the higher
prevalence compared to the general population, it is insufficient
to justify implementing a screening strategy for FAP based solely
on the presence of skin lesions.

OEM.15

Due to the high incidence of osteomas in FAP patients and
especially oral osteoma®®’ the diagnosis of FAP should be
considered, when compared to the normal occurrence of
osteoma in the healthy population, the diagnosis of FAP should
be considered®?”:2%8,

38,237

OEM.16

There is a lack of evidence exploring the incidence of
gynaecological cancer in women with FAP. No prospective
studies were identified that could define the incidence of
gynaecological cancer in FAP carriers. The Cancer Genome Atlas
(TCGA) was a landmark series of studies that reported the
results of genome-wide analysis for major gynaecological

cancers (endometrial, ovarian, cervical cancers). In these
cancers, APC mutations were rarely observed®**2%. Only one
germline pathogenetic variant of the APC gene was found in
cervical cancer, but this is likely to be of no aetiological
significance as cervical cancer is almost exclusively driven by
the human papilloma virus (HPV) and not a heritable disease®®’.
Similar work by Ring et al. found that of 381 unselected women
with endometrial cancer, one had a pathogenetic variant of the
APC gene”®. In a Chinese cohort of endometrial cancer (n=79),
none harboured a germline pathogenetic variant of the APC
gene®*. These results are echoed by Lincoln et al. in that no
germline pathogenetic variant of the APC gene were found in
118 ovarian cancers or 104 endometrial cancer’’. A smaller
study exploring hereditary risk in endometrial cancer found that
of 156 unselected affected women, 5 had the APC I11307K
polymorphism?*2. This would suggest a 3% incidence of carriers
of this variant, which would be similar to the prevalence of
Lynch syndrome in endometrial cancer, an inherited cancer
predisposition closely associated with the disease®®®. However,
although reported to be an unselected cohort of endometrial
cancers, this study by Cadoo et al. has an abnormally high
proportion of women with an Ashkenazi Jewish background
(24%)?** The APC 11307K polymorphism is found in around 10%
of people with Ashkenazi Jewish heritage®®°. Of the five women
found to have the APC I11307K polymorphism, four were
Ashkenazim. Furthermore, the APC I1307K polymorphism is
thought to be only of moderate penetrance®**. Therefore, it
remains unclear if the finding reported in Cadoo et al. is an
artefact or could represent an association between FAP and
endometrial cancer. Of note, FAP does seem to be associated
with CRC metastasis to the ovary. Work by Crobach et al. found
13% of women (4/30) with a CRC ovarian metastasis had FAP?*,
This is higher than expected and may suggest that the biology of
FAP-related CRC predisposes it to ovarian spread. The authors of
this study recommended that bilateral salpingo-oophorectomy is
considered at the time of CRC resection. However, this study only
suggests an increased incidence of ovarian metastasis in FAP
carriers and not an increased incidence of ovarian cancer. In
sum, there exist no prospective data sets by which to define the
risk of gynaecological cancer in FAP. Large cohorts of women
with gynaecological cancers who have undergone germline
sequencing indicate that FAP is not consistently associated with
gynaecological cancers. A large prospective database of FAP
individuals is needed, however, before a robust estimate of
gynaecological cancer lifetime risk in FAP can be made.

OEM.17

There is no literature on the risk factors for developing
gynaecological cancer in FAP carriers. However, the risk factors
for gynaecological cancers in non-FAP carriers are well
established. Endometrial cancer is associated with unopposed
oestrogen exposure®*!. This is commonly because of a raised
BMI, which leads to the peripheral conversion of androgen
precursors to oestrogen®”?. Indeed, endometrial cancer is the
most strongly associated cancer with raised BMI**°. Therefore
maintaining a healthy BMI is vital when aiming to reduce an
individual’s risk of endometrial cancer. Other modifiable risk
factors include the use of hormonal-based contraception,
breastfeeding, pregnancy, avoidance of tamoxifen and
prevention of diabetes®**?°€ Modifiable risk factors for ovarian
cancer in the general population include obesity, hormone
replacement therapy and nulliparity®”’. As with endometrial
cancer, the use of hormonal contraception is thought to be
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protective against ovarian cancer®”. For cervical cancer, factors
that reduce an individual’s exposure to HPV or increase their
ability to clear HPV are seen as protective. The most important
modifiable risk factor is smoking, which increases a woman'’s
risk of cervical cancer®®®. Other modifiable risk factors include
poor attendance of screening programmes, immunosuppression,
high numbers of sexual partners and lack of vaccination®®.
There is no clear biological reason to suppose these risk factors
for gynaecological cancers are not also important in FAP
carriers. Clinicians caring for women with FAP should be aware
of the theoretical benefit of the use of oestrogen-based
contraceptives. Systematic review and meta-analysis level data
demonstrate a pooled relative risk reduction of 18% for CRC
in women with a history of combined oral contraceptive
use?**. This benefit is also seen in randomized controlled data
exploring the use of hormone replacement therapy (HRT) in
postmenopausal women, with a hazard ratio of 0.63 for CRC*°,
although this needs to be balanced about the risks of
combined HRT and should be commenced and monitored
by an experienced clinician®”'. For those who have had a
hysterectomy, oestrogen-only HRT can be prescribed, which
avoids many of the risks of HRT*?? yet still has the benefit of
reducing CRC risk*®. Oestrogen would seem to be protective
against CRC in FAP carriers®®®. Indeed, total polyp regression has
been reported on the commencement of oral contraceptives®*°.
Therefore, female FAP carriers should be counselled as to the
benefit of oestrogen-based contraception as a means to reduce
their CRC risk.

OEM.18

As described in OEM.16, there is no clear evidence that there is a
raised lifetime risk of developing gynaecological cancer in
women with FAP. Other than cervical cancer, no gynaecological
cancer surveillance programmes have been found to be of
benefit in the general population?®**%. Indeed, even in women
with an established increased risk of gynaecological cancer,
such as those with Lynch syndrome, gynaecological cancer
surveillance remains controversial*®’. Therefore, women with
FAP should be encouraged to report any concerning symptoms
to their family doctor. In addition, they should attend cervical
screening when advised to by their doctor or national programme.

OEM.19

Women with FAP may choose to avoid pregnancy, with a
proportion of women choosing not to have children so as to
prevent the transmission of FAP**°. However, self-reported
questionnaire-based data would suggest there is no evidence
that being a carrier of FAP, in and of itself, decreases rates of
conception or live births®*’. Fertility is affected by the
treatments that carriers of FAP are subject to. Women often
undergo pelvic surgery during reproductive age. In addition,
those diagnosed with cancer may require systemic
chemotherapy or pelvic radiotherapy, which can negatively
impact an individual’s fertility**®. Therefore, before undergoing
these interventions, patients should be fully informed of the
potential impact on fertility and, where appropriate, be referred
to a fertility expert. In addition, where possible, these effects on
fertility should be mitigated. Discussions should be had about
transposition of the ovaries or ova/embryo freezing before
treatment is commenced. These should be led by a fertility
expert in conjunction with the oncology team. Those women
who have been diagnosed with CRC should be made aware of
the increased rate of ovarian metastasis seen in FAP, which

could influence their choice around ovarian preservation?.
Women with FAP are often offered risk-reducing surgery in the
form of total proctocolectomy (TPC) with IPAA or total
colectomy with ileo-rectal anastomosis (IRA). Systematic review
and meta-analysis level data have concluded that IPAA has a
negative impact on female fertility; the risk of infertility triples
after the surgery®*®*?°. However, the studies included in these
analyses are of varying quality. Sexual function is modestly
impacted by the IPAA. A self-reported questionnaire study of 75
sexually active women found 46% had sexual dysfunction after
IPAA; the most common issue was dyspareunia®°. There is less
evidence regarding the impact of IRA on female fertility. A
self-reported questionnaire study of 230 women found those
who had undergone an IRA had similar levels of fecundity as the
general population®. However, a study by Nieuwenhuis et al. in
which 137 women were surveyed regarding fertility outcomes
found there were similar rates of fecundity regardless of the
type of surgery that was performed®. Of note, the authors
concluded that the negative impact on fertility as a result of
risk-reducing surgery was more pronounced the earlier in life
it was performed. The mechanism of infertility following
risk-reducing surgery is not clear; it would seem that surgeries
that do not involve pelvic dissection do not lead to decreased
fertility®2. Cornish et al. have suggested it is as a result of tubal
occlusion®. This is important, as tubular disease is potentially
amenable to assisted reproductive techniques®*. Therefore,
women who have undergone risk-reducing surgery for FAP and
have not conceived after one year of regular unprotected
penetrative vaginal intercourse should be referred to a fertility
specialist.

OEM.20

After an exhaustive literature review, no articles dealing
specifically with the subject were found. To date, we have not
been able to identify any risk factors concerning childbirth in
patients with FAP undergoing colorectal surgery. Future
multicentre studies are desirable to evaluate this topic.

Section V: chemoprevention
CP.1

The standard management of patients with FAP typically
involves prophylactic surgical resection of the colon (Table 22).
However, there may be a potential role for CP in delaying the
need for colectomy, preventing cancer development in the
upper GI tract (particularly the duodenum) and preventing
cancer development in the retained rectum in patients who
have undergone colectomy with ileo-rectal anastomosis. Most
CP trials in FAP patients have focused on polyp-related
outcomes or measured the time to disease progression, as these
outcomes can be evaluated over relatively short periods of time.
Only a few studies have investigated the effects of CP on cancer
development, especially CRC, due to the early surgical removal
of the colon. Two case reports have described the development
of rectal carcinomas in FAP patients after starting courses of
sulindac for CP. It is worth noting that both patients had
previously undergone prophylactic colectomy?®**° In a study
by Burke et al.?*°, the efficacy and safety of eflornithine and
sulindac in combination versus each drug alone were evaluated
for the prevention of disease progression in FAP patients. The
primary endpoint, assessed using time-to-event analysis, was a
composite outcome that included major surgery, endoscopic
excision of advanced adenomas, diagnosis of HGD in the rectum
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Table 22 Statements pertaining chemoprevention in familial adenomatous polyposis—extended version

Statements

CP.1 Does chemoprevention prevent the occurrence of colorectal cancer?
Currently, there are insufficient data to draw definitive conclusions regarding the effect of chemoprevention on the occurrence of colorectal

cancer.

CP.2 Does chemoprevention prevent the occurrence of small bowel cancer?
There is currently no available evidence indicating that chemoprevention prevents the occurrence or progression of small bowel cancer.

CP.3 Does chemoprevention prevent the occurrence of gastric cancer?

The effect of chemoprevention on the occurrence of gastric cancer has not been investigated so far.

CP.4 Is chemoprevention effective in decreasing/regressing the size and number of polyps in the colorectum?

Currently, there is insufficient evidence to support the recommendation of chemoprevention for reducing the number and/or size of
colorectal polyps in clinical practice. The use of chemoprevention in this context can only be suggested within the framework of clinical

trials.

CP.5 Does chemoprevention lead to a decrease in polyp size and number in the duodenum?
There is currently insufficient evidence to support the recommendation of any chemopreventive agent for decreasing polyp size and number in
the duodenum due to the lack of an acceptable risk/benefit ratio. Further trials with appropriate clinically meaningful endpoints are

necessary.

CP.6 Does chemoprevention delay or prevent colectomy in FAP patients?
There is no evidence to support the role of chemoprevention in delaying or preventing colectomy in FAP patients.
CP.7 Does chemoprevention delay or prevent risk-reducing surgery in the upper GI tract (pancreas-sparing or pancreatico-duodenectomy) in

FAP patients?

Chemoprevention does not delay or prevent risk-reducing surgery in the upper GI tract.

FAP, familial adenomatous polyposis; GI, gastrointestinal.

or pouch, or progression of duodenal disease. The study included
171 patients who were randomized to receive daily eflornithine
(750 mg), sulindac (150 mg), or a combination of both drugs for
up to 48 months in a 1:1:1 ratio. Patients were stratified based
on the anatomical site with the highest polyp burden and
surgical status. The results showed no significant difference in
the proportion of patients experiencing disease progression
among the treatment groups overall (32% in the combination
group, 38% in the sulindac group and 40% in the eflornithine
group). Furthermore, there was no significant difference in the
mean times to the first event of disease progression between the
combination therapy and monotherapy groups, as estimated by
the Kaplan-Meier method (ITT population). Importantly, no
upper or lower GI cancers developed in any patient during the
trial. The Children's International Polyposis (CHIP) study
specifically included the occurrence of CRC as an outcome
within a composite endpoint. Importantly, none of the patients
in the trial developed colorectal malignancy®*. The objective of
this phase 3 RCT was to evaluate the efficacy and safety of
celecoxib (200-400 mg twice daily, depending on body weight)
compared to placebo in children with FAP over a 5-year
treatment period. To be eligible for the study, patients were
required to have fewer than 20 polyps larger than 2 mm in size
at baseline colonoscopy, and these polyps had to be completely
removed before starting the study. The primary endpoint was
time to disease progression, defined as the duration from
randomization to either the appearance of 20 or more polyps
larger than 2 mm in size at any colonoscopy or the diagnosis of
a colorectal malignancy. A total of 106 patients were enrolled in
the study, with a median treatment duration of 23 months for
the celecoxib group and 25.5 months for the placebo group.
Among the intention-to-treat (ITT) population, 20 patients met
the primary endpoint, all based on the development of polyps.
The median time to disease progression was 2.1 years in the
celecoxib group compared to 1.1 years in the placebo group. The
number of patients meeting the primary outcome of disease
progression was twice as high in the placebo arm compared to
the celecoxib arm. However, it is important to note that the
long-term impact of celecoxib on colorectal polyposis in
children could not be evaluated due to the early termination of

the trial. The trial was stopped prematurely because of the low
occurrence of disease progression.

CP.2

Patients with FAP are at a significantly higher risk of developing
small bowel carcinoma, particularly in the duodenum?’?.
However, endoscopic monitoring and therapy for small bowel
involvement in FAP can be complex, which highlights the
potential importance of additional therapeutic approaches. One
option in this regard is the preventive use of medication to
reduce the risk. The risk of duodenal cancer is correlated with
the severity of duodenal polyposis®®'%. Therefore, polyp
reduction is often used as a reliable surrogate endpoint when
evaluating the effectiveness of CP. There have been a limited
number of RCTs investigating the use of single drugs or
combinations of drugs to achieve risk reduction in the small
bowel?*%2°2%>* However, the observation periods in these trials
have been relatively short, and the primary or secondary
endpoints have typically focused on polyp reduction in the
duodenum as a surrogate marker for cancer risk. Only one study
included duodenal carcinoma as a secondary endpoint, but it
did not meet the predefined criteria. Consequently, there is
currently no sufficient evidence to support the recommendation
of CP for the prevention of small bowel carcinoma in patients
with FAP.

CP.3

There have been emerging data regarding the risk of gastric
cancer in recent years'?*1%>1¢* However, endoscopic monitoring
and therapy for gastric cancer can be complex, highlighting the
potential importance of additional therapeutic approaches. In
this context, one option is the preventive use of a drug to
reduce the risk. Despite conducting an exhaustive literature
review following the established methodology for guideline
development, no articles providing relevant answers to this
question could be identified. Therefore, it is not possible to make
recommendations based on the available literature regarding
the preventive use of drugs for reducing gastric cancer risk.
Given the emerging nature of gastric cancer risk, this question
remains open for potential future investigations.
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Cr4

Because in FAP the adenoma-carcinoma sequence is not
accelerated but anticipated, the reduction in the number and
size of colorectal polyps has been a common outcome in CP
clinical trials. Aspirin has been widely suggested as a
chemopreventive agent against CRC. Unfortunately, large RCTs
in FAP are lacking, and the few available studies have yielded
contradictory results. In the largest trial, the CAPP-1 study, no
difference was found between the aspirin group and the aspirin
plus resistant starch group or the placebo group. However, two
studies by Ishikawa et al., although limited by small sample size
and adverse events (such as anaemia, aphthae and anastomotic
ulcers), showed a reduction in the number and size of colorectal
polyps in the aspirin group and a reduction in the recurrence of
polyps <5 mm?****’. The combination of sulindac and erlotinib
has been tested in a post-hoc analysis of an RCT, which
demonstrated a significant reduction in colorectal polyp burden
after 6 months of treatment (69.4% net reduction in the
treatment group compared to placebo, P=0.009). Common
adverse events included erlotinib-induced acneiform-like
cutaneous eruption (68.3%), oral mucositis (32%), nausea (24%)
and diarrhoea (24%). This study had several limitations,
including a small sample size and early termination in the
original study due to achievement of the primary endpoint*'°.
Celecoxib was tested alone and in combination with eflornithine
(also known as difluoromethylornitine, DFMO), an irreversible
inhibitor of ornithine decarboxylase, in an RCT by Lynch et al.
and no significant difference was found in polyp count between
the two arms, but the authors observed a significant reduction
in polyp burden, weighted by polyp diameter, in the celecoxib
plus DFMO arm. Celecoxib was also tested in paediatric
patients, resulting in a significant reduction in polyp number
(44.2% in the 16 mg/kg/day arm, P=0.001) with a good safety
profile**!. Enteric-coated eicosapentaenoic acid as a free fatty
acid (EPA-FFA) was tested in FAP patients with ileo-rectal
anastomosis for 6 months versus placebo. Through analysis of
recorded videos of a specific tattooed area of the rectum, a
statistically significant reduction in the number of polyps and
polyp burden was reported in the treatment group**?. Curcumin,
in combination with quercetin to enhance absorption, was
studied as a chemopreventive agent in FAP by Cruz-Correa et al.
in a small pilot study with five patients, showing a reduction in
polyp number and size**>. The same authors designed an RCT in
which 44 FAP patients were randomized to 100% pure curcumin
versus placebo for 12 months, but no significant differences were
found in mean polyp number and size*'*. Sirolimus (also known
as rapamycin) was used as a chemopreventive agent in FAP in a
pilot study by Roos et al.***. The number and size of colorectal
polyps reduced, but only four patients were enrolled and
significant adverse events occurred, including diarrhoea, fatigue,
dyspnoea, sexual dysfunction and insomnia.

CP.5

As prophylactic colectomy has become the standard of care in
managing patients with FAP, the main cause of cancer-related
death has shifted to duodenal adenocarcinoma. The lifetime risk
of duodenal adenomas approaches 100%, and approximately
4-18% of patients develop duodenal cancer'®®*1¢47,
Endoscopic surveillance with polyp resection and prophylactic
duodenectomy may offer a prolonged disease-free interval, but
the latter is associated with significant morbidity and mortality
rates?’?*1® Therefore, CP could provide an approach to reducing

adenoma development and cancer risk, potentially delaying or
avoiding the need for surgery. In an RCT testing the COX-2
inhibitor celecoxib at two different doses (100 mg or 400 mg twice
daily) versus placebo for 6 months, the high dose showed a
significant improvement in duodenal disease (P=0.033). The
assessment was based on qualitative scoring of the full extent of
duodenal polyposis®*®. However, quantitative analysis comparing
percentage change in areas of low- and high-density polyposis
with placebo did not reach statistical significance. Subset analysis
of patients with greater than 5% coverage at baseline showed a
marked reduction in duodenal polyposis with the high dose of
celecoxib (P=0.049). Another RCT combined celecoxib (400 mg
BD) with ursodeoxycholic acid (UDCA, 1-2 g daily) and assessed
the change in duodenal polyp density after 6 months as the
primary outcome®?. The control group receiving celecoxib/
placebo showed a significant decrease in polyp density (P=0.029),
whereas the combination group showed an increase, indicating
that UDCA counteracts any benefit of celecoxib. In another
RCT, low-dose (10mg/kg daily) UDCA alone versus placebo
demonstrated no effect on the development of duodenal
adenomas after 24 months of treatment, as measured by the
Spigelman severity score®**. However, it is important to note that
celecoxib, along with other selective COX-2 inhibitors, is
associated with an increased risk of serious cardiovascular side
effects. The European Medicines Agency’s Committee for
Medicinal Products for Human Use concluded in 2011 that the
benefit of celecoxib in FAP patients had not been sufficiently
demonstrated and did not outweigh the increased risk of
cardiovascular and GI side effects®°. Additionally, celecoxib is no
longer approved by the US FDA for polyp reduction in FAP
patients?®C.

The non-steroidal anti-inflammatory drugs (NSAIDs) sulindac
(150 mg twice daily) and erlotinib (75 mg daily) have been used in
combination to simultaneously inhibit COX and EGFR signalling
in individuals with FAP?*3. The RCT, which involved 6 months of
treatment, was stopped prematurely after randomization of 92
participants, because a preplanned interim analysis met the
prespecified stopping rule for superiority; the change in total
duodenal polyp burden, defined as the change in the median sum
diameter of polyps, was significantly different between the
placebo and sulindac-erlotinib groups at 6 months. Compared to
baseline, there was an 8 mm median increase and 8.5mm
reduction in the placebo and combination group respectively
(between-group difference, —-19.0 mm (95% c.i., =32.0 to —-10.9,
P <0.001)). The total duodenal polyp count was also decreased by
a median of 2.8 polyps with combination treatment, whereas it
increased by 4.3 polyps in the placebo group (between-group
difference, —8.0 polyps (95% c.i., =12.2 to —4.7), P < 0.001). Adverse
events may limit routine use of these drugs, at least at the doses
employed in this trial, because grade 1 and 2 adverse events were
more common in the sulindac-erlotinib group, with 87%
participants experiencing an acne-like rash, compared to 20% in
the placebo group (P <0.001). Furthermore, 73% of participants in
the combination group required dose reduction of erlotinib
compared to 28% taking placebo. Dose reduction of sulindac was
also more frequent in the treatment group compared to placebo
(54% versus 28% of participants). Follow-up studies are needed to
evaluate these findings in larger populations, investigate
alternative dosing regimens to reduce adverse events and
determine whether the observed effects will result in improved
clinical outcomes. Sulindac has also been explored in
combination with eflornithine, an irreversible inhibitor of the
enzyme ornithine decarboxylase, which is involved in polyamine
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synthesis®°. The efficacy of the combination, taken for up to
48 months, was compared with either agent alone and the
primary endpoint was a time to event analysis with a composite
endpoint to determine delay in progression (including duodenal
disease) or major endoscopic or surgical procedures. Overall, the
combination offered no significant improvement in disease
progression compared to eflornithine or sulindac alone. Although
results were reported for a number of parameters relating to
duodenal disease progression across different surgical subgroups,
comparisons cannot be made between treatment groups. The
effect of Eviendep, a patented blend of phytoestrogens plus
indigestible and insoluble fibre, on duodenal polyps has been
investigated in FAP patients*'®. The underlying rationale for this
small trial was that oestrogen receptor B plays a role in
preventing malignant transformation of colon epithelial cells,
and this explains the protective effect of oestrogens in cancer
development. The study involved 11 patients with IPAA who all
received Eviendep (5 mg twice daily) for 3 months after a baseline
upper GI endoscopy to assess Spigelman score and remove
polyps >10 mm. After 90 days, all patients showed a reduction in
the number and size of duodenal polyps; the mean number
pre-intervention (after polypectomy) was 25.7, compared with 8
at study end (P=0.021), and the mean size was 7.6 mm versus
44mm after taking Eviendep. The mean Spigelman score went
from 6.4 to 6.6. An RCT by Wallace et al. in 2001 explored whether
bile was involved in the pathogenesis of duodenal adenomas in
patients with FAP**. Twenty-six individuals were randomized to
the H2-receptor antagonist ranitidine (300 mg daily) or placebo for
6 months and the effect on duodenal polyp counts and DNA
adduct levels (a form of DNA damage) associated with bile acid
exposure were measured. There was no overall difference in
appearance, number of duodenal polyps, or Spigelman
classification seen between the two treatment groups. There was
also no difference in the DNA adduct levels observed, indicating
that acid suppression therapy does not improve duodenal polyposis.

CP.6

Colectomy is the gold standard of treatment in FAP, butitis often
not well accepted by young patients and can be associated with
significant morbidities and a reduced quality of life. Therefore,
delaying colectomy to a more mature age could be a reasonable
endpoint in order to increase compliance and disease
consciousness and to improve quality of life. The only study
addressing the delay of colectomy as a clinical outcome is a
post-hoc analysis of a randomized phase 3 trial*?!. The
combination of sulindac+ eflornithine obtained a 80% risk
reduction for disease progression compared to either drug alone,
with a 100% risk reduction for major polypectomies (>10 mm),
but there are several limitations, including the post-hoc design,
the limited sample size and the smaller-than-expected event rate.

CP.7

Patients with FAP have a significantly increased risk of developing
carcinoma of the papilla and duodenum?®? There are also
emerging data on gastric cancer risk in the last few
years'?#163164 Endoscopic monitoring and therapy are complex,
which is why additive therapy methods may become more
important. In this context, one option is the preventive use of a
drug to reduce the risk. The risk of duodenal cancer is
associated with severity of duodenal polyposis®®'®. When
endoscopic treatment becomes no longer feasible, duodenal
surgery may be considered for Spigelman stages III/IV**°,
Duodenal surgery is associated with high short-term morbidity

and mortality rates'®>'*/%??. Management of gastric cancer risk
and risk stratification is still under investigation. In a few RCTs
single or drug combinations were used to assess a possible role
in risk reduction in the duodenum. There are no data on gastric
involvement in chemoprevention trials. However, the
observational time period was often short, and also the primary
and secondary endpoints were often polyp reduction in the
duodenum as a surrogate for need for surgery. Only in one study
was risk-reducing surgery a secondary endpoint and this
endpoint was not met. Consequently, there are no data to
support a role of CP to prevent or delay the need for
risk-reducing surgery in the upper GI tract.

MUTYH-associated polyposis
Section I: lower gastrointestinal manifestations
MAP.LGM.1

MAP patients present with colorectal adenomatous polyposis, but
there is a significant variability in the polyposis expressivity
(Table 23). Patients with MAP may present with a mild phenotype.
Olschwang et al.?! reported that of 110 MAP patients, one-third
had 5-14 colorectal adenomas, one-third had 15-99 adenomas
and one-third had more than 100 adenomas. Sutcliffe and
colleagues” reported that 77.2% (61/79) of MAP patients
presented with colorectal adenomas. Of these, approximately
10% had <10 colorectal adenomas, 75.4% had 10-99 and
approximately 15% had >100. In another prospective study
involving 134 MAP patients, 68 developed CRC and 80% had a
median polyp count >100 at the time of colorectal surgery®®*.
Among all the studies from the literature, the mean age at
diagnosis of colorectal polyposis is 45-50 years, with the earliest
diagnosis reported at the age of 22 years®®'. MAP patients have a
lifetime risk of CRC that is estimated to be around 50.5%2%262263,
with a mean age at CRC diagnosis of 47.85 years?*?°*2%3 and the
earliest reported case of CRC at the age of 22 years.”” However, it
must be highlighted that CRC may develop without an overt
polyposis phenotype. In the article by Sutcliffe et al.?!, 11 of 79
MAP patients (13.9%) developed CRC, with no adenomas found at
colonoscopy. Similarly, Patel et al.**? reported that 5 of 134 MAP
patients (5.7%) developed CRC with <10 colorectal adenomas.

MAP.LGM.2

After a systematic review of all available articles, the mean age at
colorectal polyposis diagnosis in MAP patients is 47.85 years of
age. In two studies by Nielsen and colleagues*"?**, the mean
ages at colorectal polyposis were 45 and 47 years of age (ranges:
12-68 and 30-70 years respectively). Similarly, Aretz et al.
reported a mean age of 45 years at colorectal polyposis
diagnosis (range: 24-72)%%°. In the study by Morak et al.**? 6 of
16 MAP patients developed colorectal polyposis before the age of
35 years, 3 of 16 at the age of 35-45 years, and 7 of 16 after the
age of 45 years. Five studies commented on the age at CRC
diagnosis in MAP patients. Patel et al. reported a mean age at
CRC diagnosis of 47%°?, Similarly, Aretz and colleagues reported
a mean age of 48 years (range: 29-72)°°>, and Morak et al. of 43
years (range: 29-64)*2. In two studies by Nielsen and
collaborators, the mean age at diagnosis was 48 and 50 years of
age (ranges 21-70 and 39-70 years respectively)?®+4?,

MAP.LGM.3

For most individuals with MAP, colonic polyps are limited in
number, and thus surveillance with periodic colonoscopic
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Table 23 Statements pertaining to MUTYH-associated polyposis-related colonic manifestations—extended version

Statements

MAP.LGM.1 Is lower-GI tract surveillance recommended?

Lower-GI tract surveillance is recommended in individuals with biallelic MUTYH pathogenic variants.
MAP.LGM.2 From what age should colonoscopy surveillance be performed?
Colonoscopy surveillance, in the absence of symptoms, should generally start at the age of 18 years, but exceptionally may be started earlier,

based upon family history.

MAP.LGM.3 What are the recommended intervals of colonoscopy/endoscopic surveillance?

The surveillance interval should be 1-2 yearly but may be personalized according to phenotype (polyp burden).

MAP.LGM.4 Which patient characteristics determine the indication for prophylactic colonic resection?

A: Most MAP patients present with an a-FAP-like colorectal polyposis. For these patients, endoscopic resection of colorectal adenomas may be

preferred over surgery.

B: If surgery is considered, it should be discussed in a multidisciplinary setting. The discussion must consider the polyp burden (colonic and
rectal), age, co-morbidities, and the patient’s views, as well as their compliance with endoscopic surveillance.

C: The type of surgery depends on the rectal polyp burden. Consider colectomy with IRA as the first option. If there is dense rectal polyposis that
cannot be managed endoscopically, consider proctocolectomy with IPAA.

D: Prophylactic surgery is not recommended in patients with pathogenic variants in MUTYH who have not developed colorectal polyps or

cancer.

MAP.LGM.5 What is the recommended extent of resection/surgery according to the patient’s characteristics?

MAP patients may benefit from a total colectomy instead of a segmental colectomy when they present with or without confirmed colorectal
cancer. However, patients who have received thorough counselling may choose to undergo a segmental colectomy instead.

MAP.LGM.6 Is surveillance of the remaining lower-GI tract indicated after surgery?

A: Lower-GlI tract surveillance is recommended in MAP patients. The surveillance interval should be 1-2 yearly but may be personalized

according to phenotype.

B: In patients having proctocolectomy with IPAA, endoscopic surveillance of the pouch is recommended post-surgery.

a-FAP, attenuated familial adenomatous polyposis; GI, gastrointestinal; IPAA, ileal pouch anal anastomosis; IRA, ileorectal anastomosis; MAP, MUTYH-associated

polyposis.

polypectomy is sufficient to prevent CRC. Nieuwenhuis et al.*?

provided evidence for accelerated carcinogenesis in MAP, which
was the basis for the surveillance interval of 1-2 years. According
to the British guidelines®’, colorectal surveillance should
commence in individuals with MAP at the age of 18-20 years. If
surgery is not performed, annual surveillance is recommended.
Nieuwenhuis and colleagues®® reported that among MAP patients
with a polyposis phenotype but without CRC, 9% developed CRC
during 5 years of surveillance. If the initial presentation was with
CRC, a 5-year risk of metachronous cancer of 11% was
observed®. Based on these findings, annual colonoscopy appears
appropriate for surveillance, but the choice of management
strategy should consider factors such as age, co-morbidity, polyp
burden, and expected functional outcome. The ASGE*" also
advises close surveillance at 1- to 2-year intervals.

MAP.LGM.4

MAP patients have a lifetime risk of CRC that is estimated to be
approximately 50.5% (43-63% by age 60)°1?°2?%° but it is
believed that the lifetime risk may increase to 80-90% in
absence of surveillance, with an elevated risk of metachronous
CRC (23-27%)%3264206:425:426  However, MAP patients with CRC
had significantly better survival compared to matched CRC
patients without MAP***, The development of CRC in MAP
patients most commonly occurs in the proximal colon (52%) or
the rectum (26%), but it can also occur in the distal colon
(14%)?6*265267 The risk of metachronous CRC was assessed by
Patel and colleagues®®. Of 108 MAP patients, 35 (32.4%)
underwent segmental colonic resection, and 10/35 (28.6%) later
developed metachronous CRC (5 of these patients were under
surveillance, 5 were not). Although comparing study groups
may be challenging, two studies suggest that the risk of
metachronous CRC may be lower after total colectomy with IRA.
The same study by Patel et al. reports that of 108 MAP patients,
47 (43.5%) underwent colectomy with IRA, and only 2/47 (4.3%)
developed rectal cancer outside of surveillance?®?. Similarly,
Nascimbeni and colleagues®®® reported a 0% rate of

metachronous CRC during surveillance among 11 patients who
underwent colectomy with IRA. However, it is important to note
that all these patients underwent surveillance with proctoscopy
and polypectomy after surgery.

MAP.LGIL5

Colonoscopy surveillance for MAP may have limited efficacy in
reducing the risk of CRC, possibly due to an accelerated
carcinogenesis™®. Patients with MAP who have polyposis but no
CRC at the initial endoscopy have a 5-year CRC risk of 5%, even in
those with <10 adenomas®®?. On the other hand, MAP patients
who present with CRC at the index endoscopy have a
metachronous 5-year CRC risk of 11%"?, and this risk may persist
despite surveillance®*?. The risk of metachronous CRC appears to
be lower among patients treated with colectomy compared to
segmental colon resection®®?. Considering these findings, annual
colonoscopy would seem appropriate if colonoscopy surveillance
is pursued. However, it appears that surgery may be the more
suitable management strategy, taking into account factors such
as age, co-morbidity, polyp burden and expected functional
outcome. It is worth noting that no cost-utility or
cost-effectiveness analyses have been conducted on this matter.
This recommendation aligns with that of the British Society of
Gastroenterology (BSG), Association of Coloproctology of Great
Britain and Ireland (ACPGBI), and United Kingdom Cancer
Genetics Group (UKCGG)*®. According to their guidelines,
colonoscopy surveillance may not be effective in MAP, and an
accelerated carcinogenesis has been suggested. Nieuwenhuis and
colleagues’ reported that among individuals with a polyposis
phenotype but without CRC, 9% developed CRC during 5 years of
surveillance. For those who presented with CRC, a 5-year
metachronous cancer risk of 11% was observed. In light of these
data, surgery may be a more suitable management strategy.

MAP.LGI.6

These recommendations are based on the evidence gathered from
the analysis of 134 MAP patients, 68 of whom had been diagnosed
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with CRC. The data were obtained from a prospectively
maintained database, specifically the St Mark’s Hospital
Polyposis Registry, and the study included 829 patient-years of
follow-up®®’. Among the 108 MAP patients who underwent
surgery as the primary management approach, 35 underwent
segmental resection, with 34 for cancer and one for HGD. None
of these patients had been diagnosed with MAP prior to surgery.
Among these patients, 30 (86%) received postoperative
surveillance of the remaining colon/rectum, but 5 (17%)
developed another CRC while under surveillance. The remaining
five patients who did not undergo postoperative surveillance
also developed another CRC (100%). Among the 47 patients who
had a total colectomy, 2 (4%) developed metachronous cancer in
the residual rectum. None of these patients were receiving
postoperative surveillance of the rectum. In total, 12 patients
(17%) developed metachronous CRC: 10 after segmental
resection and 2 after subtotal colectomy. Based on the data
collected in this study, we recommend that all MAP patients
who undergo segmental resection or total colectomy receive
personalized postoperative surveillance of the remaining/
residual colorectum at a frequency of 1-2 years. Additionally,
for patients who underwent segmental resection due to a prior
CRC diagnosis before the MAP diagnosis, surveillance of the
remaining colon and discussion regarding surgical intervention
should be personalized based on the individual‘s phenotype.

Section II: upper gastrointestinal manifestations
MAP.UGM.1

The systematic review of the literature revealed six studies that
support the hypothesis that MAP patients may develop upper GI
malignancies and premalignant neoplasms (Table 24)?2763:265,265-271,
The most important risks in MAP appear to relate to duodenal
adenomas and cancer, but gastric adenomas and cancer are
also reported®’. The incidence and lifetime risk of duodenal
cancer in MAP is not established. Although estimated at around
4%??, the very small number of observations and lack of
prospective data make this previous estimate imprecise.
Duodenal polyposis occurs less frequently in MAP than FAP,
affecting 20-35% of patients®®*?*° compared with 65-90% in FAP
cohorts?’?. However, not all studies mentioned if the papilla was
seen, or if a side-viewing endoscope was used. Only one patient
from one study presented with papillary cancer at the age of 63
years®®®, and, most often, duodenal adenomas developed in the
second duodenal portion’®®. MAP patients may also develop
duodenal cancer. There have been eight reports of MAP patients
developing duodenal cancer from three studies. The average risk
is estimated to be 1.5% (range 1-2.17%). Statistically significant
differences in the prevalence of duodenal polyposis were
reported by Thomas et al.?®*, with higher risks for Y179C
homozygotes®®®. Confirmatory studies with prospective follow-up
data are required before genotype is considered in relation to
stratification of surveillance. The efficacy of a surveillance
protocol to prevent the occurrence of UGMs is still unclear. In
one study, no cancer arose in patients undergoing endoscopic
surveillance. Two patients underwent pancreas-sparing
duodenectomy for stage IV duodenal polyposis (over 20 duodenal
lesions) and eight patients received endoscopic therapy at a
median age of 55 years (range: 38-62 years)?®®. Currently, there
have been four reports of gastric cancer and five reports of gastric
adenoma diagnoses in MAP patients®. In a retrospective study of
extra-colonic manifestations of MAP by Vogt et al.??, of 150
patients who underwent esophagogastro-duodenoscopy, 17 (11%)

Table 24 Statements pertaining to MUTYH-associated
polyposis-related upper-gastrointestinal manifestations—
extended version

Statements

MAP.UGM.1 Is upper-GI tract surveillance indicated?

Upper-Gl tract surveillance is recommended in MAP patients.

MAP.UGM.2 From what age should endoscopic surveillance of the
upper-GlI be performed?

Upper GI surveillance by OGD should start from age 35 years.

MAP.UGM.3 What are the recommended modalities of endoscopic
surveillance of the upper-GI tract?

Upper gastrointestinal surveillance in MAP should be adapted
according to OGD findings, but not exceeding at interval 3 years.
Polypectomy is recommended, regardless of polyp size.

GI, gastrointestinal; MAP, MUTYH-associated polyposis; OGD,
oesophagogastro-duodenoscopy.

had gastric lesions. In four of them (24%) gastric adenomas were
described, and nine patients had fundic gland polyps only.
Gastric cancer was observed three times; however, the incidence
was not significantly increased compared to the general
population (SIR: 4.2; 95% c.i.: 0.9-12).

MAP.UGM.2

There are very limited data available on the natural history of
duodenal polyposis in MAP and, as of 2023 only eight duodenal
cancers had been reported in the literature. The relationship
between age and development of duodenal adenomas is difficult
to determine because the age at first OGD depends on age at
MAP diagnosis and most patients already have polyps on first
endoscopy. The age at duodenal polyp diagnosis in the two
largest studies to date?®*?%” ranged from 32 to 81 years. Of eight
reported duodenal cancers in patients with MAP, the earliest
was diagnosed at 47 years of age’®®. In the largest study to date,
Thomas et al.?*® reported that 57 of 394 (14.5%) patients had
adenomas (age: 37-81 years) at their first duodenoscopy, at a
median age of 51 years (range 19-92 years). This prevalence was
similar between males (31/197, 15.7%) and females (26/197,
13.2%, P=0.45). In an earlier study of 92 patients with MAP
reported by Walton et al.>*® (with some overlap of patients in
the study of Thomas et al?*®), duodenal adenomas were
detected in 31 patients (33.7%) at the median age of 50 years
(range: 32-77 years)**°. Likewise, Vogt and colleagues reported
that the first OGD was performed at a mean age of 48 years
(range: 14-70) and 26 of 150 patients (17.3%) already had
duodenal polyps?’. One patient in this study developed
symptomatic gastric cancer at 17 years of age, suggesting
additional causative factors®’. It has been estimated that the
prevalence of duodenal adenomas reaches 18.2% (8/44) by
the age of 40 years and 38.5% (15/39) by the age of 70 years.
Moreover, 37.8% of patients (14/37) progressed to a higher
Spigelman stage during follow-up®®®. Of the eight reported cases
of duodenal cancers that appear in the literature, the earliest
was diagnosed at 47 years of age®®®. In the study by Thomas
et al., the mean age at duodenal cancer diagnosis was 66.2 years
(range: 63-83 years)?®*,

MAP.UGM.3

Previous guidelines have recommended that the interval between
upper GI endoscopies in MAP should be based upon Spigelman
stage, as for FAP?®?/3%’* However, recent reports indicate
that Spigelman stage is not a reliable predictor of cancer risk
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in MAP, because it fails to identify patients at risk of
duodenal cancer’®*?%°. Duodenal cancers have arisen without a
recognized background of benign polyposis®®®. Therefore, in
these guidelines we do not recommend the use of Spigelman
staging to determine the surveillance interval in MAP. In the
largest study of duodenal adenomas and cancer to date®®?, three
of four reported cancers were diagnosed within 12 months of a
previous OGD, suggesting missed lesions and highlighting the
need for high-quality endoscopy. An increased mutational
burden has been reported in MAP duodenal adenomas
compared to FAP duodenal adenomas®*® and HGD has been
reported in subcentimetre MAP duodenal adenomas®®®. This
suggests biological differences between MAP and FAP duodenal
adenomas that could mediate differences in natural history.
Based on these data, we recommend polypectomy regardless of
the polyp size or Spiegelman staging.

Section III: extra-intestinal manifestations in
MUTYH-associated polyposis
The evidence of an increased risk for extra-intestinal cancers in
biallelic MUTYH mutation carriers is weak, and in most cases
controversial (Table 25). Vogt et al.?? analysed 276 biallelic carriers
from 181 unrelated families and observed that 35 (13%) had at
least one malignant extra-intestinal lesion. For MAP patients, the
risk of developing extra-intestinal malignancies is nearly double
that of the general population (SIR 1.9; 95% ci. 1.4-2.5),
particularly for ovarian, bladder and skin cancers (SIR: 5.7, 7.2
and 2.8 respectively)?”. The cumulative lifetime risk of developing
extra-intestinal malignancies can reach as high as 38%, with a
median age of 51-61?°. Other extra-intestinal features may
resemble those of the FAP spectrum, including osteomas and
CHRPE, but at a significantly lower rate?>*’®%"7_ Although more
studies are needed, MAP patients may have a higher risk of
developing lung, haematologic, brain and skin cancers?’42%
There may be some phenotypic overlap with Lynch syndrome,
indicated by an increased risk of endometrial cancer and Muir-
Torre syndrome among MUTYH-biallelic carriers*”’, but the
evidence is not conclusive thus far’®’. Unlike FAP, desmoids do
not appear to belong to the spectrum of manifestations of
MAP??, Finally, very preliminary data suggest that two MUTYH
variants (rs3219476 and rs3219472) can increase the risk of
developing cholangiocarcinomas when homozygous®®.

Despite the possibly increased extra-intestinal cancer risks,
there is no evidence of a cost-effectiveness benefit from
extra-intestinal screening in MAP patients.

Other rare adenomatous polyposis
syndromes

OAPS.1

The use of MGPT has become standard in genetic diagnostics.
This approach may use physical MGPT, or virtual panels based

Table 25 Statements pertaining to MUTYH-associated
polyposis-related extra-intestinal manifestations—extended
version

Statements

MAP.EIM.1 What is the appropriate surveillance strategy for
extra-intestinal cancers?

No surveillance for extra-intestinal cancers is recommended for
MUTYH biallelic carriers.

on whole-exome or genome-sequencing data. MGPT in
patients with GI polyposis should include APC and MUTYH,
which explain most identifiable inheritable forms of polyposis,
as well as other genes relevant for adenomatous polyposis
(MMR genes MLH1, MSH2, MSH6, PMS2, MSH3 and MLH3), POLE
(exonuclease domain), POLD1 (exonuclease domain), NTHLI,
MBD4 and AXIN2). In addition, it is recommended to include
genes causing other polyposis syndromes such as STK11,
BMPR1A, SMAD4, PTEN, and RNF43, due to the phenotypic
overlap?*26:27:31:32.282.283 "\ogaic APC variants can be found in
about 20-50% of the remaining unexplained polyposis
cases'?°%?8%  \When testing every patient referred to
oncogenetic counselling (regardless of indication), the
detection of MUTYH biallelic mutations is only about 0.2%
(82/44800)?*. The total percentage of detected heritable
polyposis syndromes will therefore likely not exceed 0.5% in a
general oncological cohort®’. Therefore, testing for polyposis
genes in all patients undergoing germline oncogenetic testing
should only be done as part of a broad gene panel. The
observed decline in the mutation detection rate in patients
receiving genetic testing for multiple colorectal polyps over
time (due to more sensitive colonoscopies) and the very low
frequency of patients with PVs in genes other than APC and
MUTYH, especially those with 10-20 polyps and those >60
years of age, suggest that the mutation detection rate in this
group is likely less than 2-3%.

Including CRC diagnosed before 50 years of age in criteria for
testing polyposis genes using stringent criteria based on polyp
count will inevitably lead to some patients with a heritable
form of polyposis being missed. Sutcliffe et al.?* demonstrated
that if only patients with >10-20 adenomatous polyps are
tested, 10% of MUTYH biallelic patients will be missed. This
was also shown by the study of Landon et al.?®°. Both studies
suggest that including patients with <10 polyps but with CRC
under age 50 will increase the detection rate of MAP and other
clinically actionable hereditary CRC syndrome. Terlouw
et al.?®® reported that testing patients with adenomas above
the age of 70 lead to a detection rate of PVs of about 1%. In
considering patients >70 years, no MUTYH or APC variants
were identified in patients with <20 adenomas (n=82) and
only one case of MAP was found among patients with >20
adenomas (1/90, 1.1%).

APC mosaic

APC mosaicism has been reported to be present in 25-50% of
unexplained patients with >20 adenomas?®®**. In most of these
cases, the mosaicism was undetectable in leucocyte-derived
DNA and required testing of DNA isolated from >2 adenomas.
Tumour testing is still logistically challenging and is not
performed in most diagnostic laboratories.

Concluding remarks

Testing individuals with >20 adenomas (aged <70 years) seems
widely accepted and is included in most guidelines. Testing
individuals over age 70 or with <20 adenomas is indicated
when more features suggestive of a hereditary polyposis
syndrome are present®®®?®”. Not all guidelines propose these
age limits though. Other indications (besides the presence of
adenomatous polyps) for polyposis panel analysis are
FAP-related extra-colonic manifestations, CRC aged < 507%%, a
somatic KRAS c.34G>T transversion, or an FDR with >10
adenomas®®®.
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Table 26 Statements pertaining to other rare adenomatous polyposis syndromes (OAPS)—extended version

Statements

OAPS.1 In which patients should germline screening for inherited types of adenomatous polyposis syndromes be performed?
A. Germline multigene panel testing should be considered in patients with >20 cumulative colorectal adenomas.

1B. The threshold may be lowered to 10 cumulative adenomas if:
¢ Diagnosed under the age of 60, or
e Family history of polyposis or CRC, or

¢ Extracolonic manifestations consistent with known polyposis syndromes.
C. Germline multigene panel testing (for CRC and polyposis syndromes) should be undertaken in patients with GI cancers presenting under the

age of 50 years.

D. Somatic testing for APC mosaic mutations should be considered in unexplained polyposis patients fulfilling criteria from statements A and B.
OAPS.2 What is the best strategy for predictive testing in first-degree relatives?
A. In the case of autosomal recessive hereditary polyposis syndromes, testing should always be offered to siblings. Children should be tested

when:

¢ the frequency of carriers of pathogenic variants in the corresponding gene is higher than 1 in 100 in the general population;

® parents are consanguineous;

¢ monoallelic alterations in the corresponding gene also cause increased risk of cancer (for example MMR gene mutations in relative of
CMMRD patients). In this last case, testing should be offered to all first-degree relatives followed by cascade testing.
B. In autosomal dominant polyposis syndromes, testing should be offered to all first-degree relatives followed by cascade testing.

CMMRD, congenital mismatch repair deficiency; CRC, colorectal cancer; GI, gastrointestinal; MMR, mismatch repair.

OAPS.2

Whether testing for PVs identified in the index case should also
be offered to FDRs depends on the mode of inheritance. For rare
non-APC-dominantly inherited syndromes (such as PPAP),
testing should be offered to all FDRs with cascade testing. For
recessively inherited syndromes (such as MUTYH- and
NTHL1-associated polyposis), screening should be offered to
siblings. Testing the offspring of index cases can be considered
when PV allele frequencies in the relevant population are high,
as for MUTYH in many geographical regions, where the
probability of inheriting a second MUTYH PV is around 1%.
Other known recessive syndromes, such as NTHL1 and MSH3,
have lower carriership rates (around 1 in 300)**3!; therefore,
the risk of inheriting two PVs becomes very low (<1/600). If
parents are related, the chances are higher, and testing should
be considered for their offspring. The French guidelines?’* also
advise complete MUTYH analysis in the unaffected parent as a
possible strategy, particularly where there are a large number
of offspring at risk?®’.

Germline variant interpretation and classification

The interpretation and classification of germline variants into five
classes (pathogenic, likely pathogenic, unclear, likely benign,
benign) should follow a standardized procedure, based on the
ACMG/AMP guidelines for variant classification. For APC,
gene-specific ACMG/AMP rules were developed recently by the
subcommittee of InSiGHT/ClinGen Variant Curation Expert
Panel (VCEP), which should replace the generic framework. In
the near future, gene-specific ACMG/AMP modifications will be
available for further actionable genes, which can be found on
the ClinGen websites.

Currently, there are insufficient data to establish the appropriate
age to initiate GI surveillance for each of the aforementioned genes
(Table 26). However, it is advisable to follow the guidelines provided
for MAP, which recommend starting screening at 18 years of age.
Additionally, consideration may be given to initiating screening 5
years earlier in patients with a highly aggressive familial
phenotype. This is particularly relevant for heterozygous carriers
of specific POLE or POLD] variants associated with severe and
early-onset phenotypes that present with a CMMRD-like
phenotype in childhood or adolescence®®*2%?. In addition to the GI

phenotypes, most of the rare adenomatous polyposis syndromes
are associated with an increased risk of extra-GI tumours and
other phenotypic manifestations (Table 10).

Gastric adenocarcinoma and proximal
polyposis of the stomach

GAPPS.1

GAPPS is an autosomal dominant hereditary gastric cancer
syndrome with incomplete penetrance that was identified in
20124293302 1t is characterized by extensive involvement of the
fundus and body of the stomach with fundic gland polyps sparing
the antrum and lesser curvature and predisposition for the
development of gastric adenocarcinoma (Table 27)°°*2%. To
consider a diagnosis of GAPPS, the use of proton pump inhibitors
should be ruled out and the presence of polyposis elsewhere in
the GI tract should be ruled out to exclude the possibility of
(attenuated) FAP*”. GAPPS families have been identified in
Australia, North America, Europe and Japan'*?°%2%°%2_ The age
of onset of gastric adenocarcinoma is variable, ranging from 22 to
75 years. The overall risk for gastric cancer in GAPPS is high with
the estimated incidence ranging from 12% to 25%, although the
only studies are case or family studies or small retrospective
series'*?%:3% However, the true risk may be much lower because
most studies will be subjected to ascertainment bias. Although
there is an inverse association between GAPPS and Helicobacter
pylori infection, few data are available so far. In the setting of
GAPPS, dysplasia (low grade) has been detected as early as 10
years of age. A range of microscopic features can be observed in
GAPPS, including fundic gland polyps (FGPs), dysplastic FGPs,
fundic gland-like polyps, HPAPs, hyperplastic polyps, gastric-type
adenomas and adenocarcinomas (tubular/intestinal and mixed
with a poorly cohesive component)®®. Some lesions show a
mixture of the above features®®. The larger, dominant polyps
tend to show foci of dysplasia or may be adenomatous®*. HPAPs
are unique lesions not described in other settings of gastric
pathology and are considered the earliest marker of
dysplasia*?32%2% Genetic testing has enabled confirmation of
GAPPS since 2016, when three-point mutations within promoter
1B of the APC gene (positioned within the YY1 binding motif) were
described in North American, Australian and European families
with GAPPS?%43%¢,
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Table 27 Statements pertaining to gastric adenocarcinoma and proximal polyposis of the stomach—extended version

Statements

GAPPS.1 Regarding GAPPS, who should be offered genetic testing?

Genetic testing should be offered to individuals with a clinical suspicion of GAPPS.
GAPPS.2 When should endoscopic surveillance of the upper-GI tract be performed in GAPPS syndrome?
A: The age to start upper Gl surveillance in asymptomatic individuals at risk of gastric cancer should be evaluated on a case-by-case basis. The

youngest age of gastric cancer in the family should be considered.

B: Surveillance endoscopic intervals for GAPPS families should be flexible and decided on a case-by-case basis.
GAPPS.3 Is surveillance of the colon and rectum indicated in GAPPS patients?
In GAPPS patients CRC surveillance may be considered, particularly when there is a family history of CRC.

GAPPS.4 Which treatment modalities are available for GAPPS?

A: GAPPS results in a high risk of gastric cancer. Total gastrectomy should be considered in cases of high-grade dysplasia and progressive

gastric polyposis.

B: There is not enough evidence to recommend an age for risk-reducing prophylactic gastrectomy: the decision should be individualized.

CRC, colorectal cancer; GAPPS, gastric adenocarcinoma and proximal polyposis of the stomach; GI, gastrointestinal.

The essential and supportive clinical criteria for
the diagnosis of gastric adenocarcinoma and
proximal polyposis of the stomach and for genetic
testing are shown in GAPPS.2

The age of onset among individuals with GAPPS is highly variable
and is likely influenced by multiple factors, including genetics,
environment and lifestyle®®®. It has been suggested that all FDRs
of affected patients should undergo upper-GI endoscopy to
identify the typical features of GAPPS, namely the lack of FGPs in
the antrum, which can facilitate differential diagnosis to other GI
polyposis syndromes®’. Biopsy sampling for an accurate
histopathological diagnosis of the encountered lesions is
paramount. However, endoscopy may fail to sample polyps with
malignant transformation'*?°>?%/. These reports suggest that
reliance on unchanged endoscopic appearance and
histopathology of sampled polyps carries the risk of missing
occult sites of malignant transformation and focal progression®”’.
Gastroscopy should be performed with the best-quality
endoscope available (high-definition endoscope, image-enhanced
endoscopy (IEE) modalities with laser light sources, including blue
laser imaging (BLI) or linked colour imaging (LCI)). Detailed
inspection of gastric polyps and surrounding mucosa with
multiple biopsies from the suspected areas (larger polyps and
areas of vascular or structural irregularities) and exclusion of
duodenal polyps should be a standard part of diagnostics®®®.
Tacheci et al.**® suggested that upper-GI endoscopy in the FDRs of
individuals with GAPPS with proven mutation of the 1B promoter
of the APC gene should start at age 15. Because of the limited
data available and the heterogeneity of GAPPS patients,
recommendations on the surveillance of GAPPS families (interval
of endoscopic surveillance) should be flexible and decided on a
case-by-case basig®®*2%,

GAPPS.3

Non-gastric manifestations in GAPPS are poorly defined.
Worthley et al.’* described a ‘mild colonic phenotype’ in a large
family. Although no patients were reported to have colon
cancer, 9 of 36 family members with a complete or a partial
GAPPS phenotype were found to have adenomatous lesions
involving either the left or right side of the colon. In contrast,
colonoscopic screening in a family of Asian descent with GAPPS
identified no colonic lesions®®®>. Recently, McDuffie et al.*'°
observed that GAPPS patients were more frequently affected by
colonic polyps than non-GAPPS family members within the
same families (P=0.007). The authors observed that colonic
polyps shared immunohistochemical features seen in FGPs and

gastric cancers, namely increased nuclear expression of
B-catenin (both gastric and colonic lesions harboured
activating somatic variants of B-catenin signalling). Colon
cancer was described in some GAPPS families reported in the
literature'*?>31°. Small intestinal involvement has not been
reported in GAPPS. The presence of duodenal adenomas makes
a diagnosis of GAPPS unlikely and raises the possibility of
FAP*®. Colonic involvement in GAPPS may simply reflect the
baseline risk of developing sporadic colonic adenomas in
GAPPS families®*°. However, in GAPPS families, the occurrence
of adenomatous polyps in patients in the third/fourth decades
of life, the lack of a male gender preference as observed in
sporadic colon polyps, the involvement of the right and left
colon, and the increased nuclear expression of B-catenin/
signalling-related genes in both gastric cancer and
adenomatous colonic polyps may indicate a common
pathogenesis at both organ sites®'?. There are no systematic
studies on the impact of colorectal surveillance by colonoscopy
or sigmoidoscopy on the incidence of colorectal polyps,
adenomas or adenocarcinomas, or on their overall survival.
Therefore, colonoscopy surveillance is prudent while risk
estimates of colon and other cancer phenotypes possibly
associated with GAPPS are awaiting clarification in larger
cohorts®”. A recent review paper suggested the following
actions for the surveillance of colonic lesions in GAPPS: index
colonoscopy in all cases of suspected GAPPS (from the age of 18
years) to exclude colonic polyposis; intervals for follow-up
colonoscopy guided by initial findings; 3-year intervals in the
presence of adenomas or serrated lesions as well as in patients
younger than 40 years>®,

GAPPS.4

The key goal of treatment of GAPPS is to prevent the
development of gastric cancer, which is rarely diagnosed at an
early stage (despite careful and adequate endoscopic
examination) and often has a fatal prognosis®°®. Advanced
adenocarcinoma in GAPPS is associated with poor prognosis
and quality of life is seriously impaired by the gastric cancer
itself and/or by the oncological treatments. The different
phenotypes of GAPPS demand a tailored approach for each
family member. Upper-Gl endoscopy is useful for the early
detection of GAPPS, and endoscopic biopsies at regular
intervals may be considered to identify a progression to
dysplasia or a malignant transformation. However, previous
reports questioned prolonged endoscopic surveillance in
patients with GAPPS, owing to the difficulty of evaluating
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the precise condition of gastric polyps. Cases of rapid progression
to gastric adenocarcinoma and metastasis, despite endoscopic
surveillance, have been reported’®?**. The clinical
management of GAPPS remains challenging. Although the
antrum is spared in GAPPS and carpeting FGP is the typical
presentation, there is no evidence for the long-term safety of
proximal rather than total gastrectomy in these patients®’®,
Risk-reducing (prophylactic) total gastrectomy has been
suggested for GAPPS patients at either 30-35 years of age, or at
5 years before the age at which the youngest family member
developed gastric cancer’®®. However, consideration should be
given to the different phenotypes of GAPPS that demand an
individual approach for each family member and it is essential
to obtain detailed full information about the patient and his/
her family. The timing of surgery may also vary according to
the individual's preferences®®®. Younger patients may often
tend to postpone/refuse surgery. They should be made fully
aware of the risks of delay and encouraged to undergo
appropriate prophylactic surgery. In the case of the detection
of gastric cancer and/or dysplasia, total gastrectomy is
indicated without delay®®®. Annual gastroscopic surveillance
should be performed in these patients and in patients who are
not fully fit for surgery°®. Women of child-bearing age should
be assured of the real chance of uncomplicated pregnancy with
successful childbirth and breastfeeding after prophylactic
gastrectomy>'!. Both laparoscopic total gastrectomy®’” and
robotic total gastrectomy®'? were recently used for GAPPS
treatment. It should be highlighted that GAPPS has been
known for only a decade; therefore, the evidence on the risk of
duodenal cancer is still very limited. An increased risk of
developing duodenal cancer cannot be excluded thus far;
therefore, gastric surgery should allow for subsequent
prospective evaluation of the duodenum.
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