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ABSTRACT

Background and study aims Patients with familial ade-
nomatous polyposis (FAP) undergo colectomy and lifelong
endoscopic surveillance to prevent colorectal, duodenal
and gastric cancer. Endoscopy has advanced significantly
in recent years, including both detection technology as
well as treatment options. For the lower gastrointestinal
tract, current guidelines do not provide clear recommenda-



tions for surveillance intervals. Furthermore, the Spigelman
staging system for duodenal polyposis has its limitations.
We present a newly developed personalized endoscopic
surveillance strategy for the lower and upper gastrointesti-
nal tract, aiming to improve the care for patients with FAP.
We aim to inform centers caring for FAP patients and en-
courage the discussion on optimizing endoscopic surveil-
lance and treatment in this high-risk population.

Methods The European FAP Consortium, consisting of
endoscopists with expertise in FAP, collaboratively devel-
oped new surveillance protocols. The proposed strategy
was consensus-based and a result of several consortium
meetings, discussing current evidence and limitations of

existing systems. This strategy provides clear indications
for endoscopic polypectomy in the rectum, pouch, duode-
num and stomach and defines new criteria for surveillance
intervals. This strategy will be evaluated in a 5-year pro-
spective study in nine FAP expert centers in Europe.
Results We present a newly developed personalized endo-
scopic surveillance and endoscopic treatment strategy for
patients with FAP aiming to prevent cancer, optimize endo-
scopic resources and limit the number of surgical interven-
tions. Following this new strategy, prospectively collected
data in a large cohort of patients will inform us on the effi-
cacy and safety of the proposed approaches.

Introduction

Familial adenomatous polyposis (FAP) is an inherited autosomal
dominant disorder caused by a constitutional pathogenic var-
iant of the APC gene. In a minority of the patients with a classi-
cal phenotype however, no constitutional pathogenic variant is
found [1]. Patients with FAP typically develop hundreds to
thousands colorectal adenomas from teenage years, inevitably
causing colorectal cancer at a median age of 35 to 45 years, if
left untreated [2]. Therefore, these patients require prophylac-
tic (procto)colectomy usually at young adult age. Patients most
commonly undergo either (sub)total colectomy with ileosig-
moidal or ileorectal anastomosis (ISA/IRA) or restorative proc-
tocolectomy with ileal pouch-anal anastomosis (IPAA), mainly
depending on the severity of rectal polyposis at time of surgery
[3].

Obviously, patients with ISA/IRA stay at risk of developing
adenomas and cancer in the retained rectum/rectosigmoid. Re-
ported risks of rectal cancer after ISA/IRA vary between 0.5 % to
11.2% during a median follow-up of 8.6 to 17.1 years [4-7]. Al-
though overall 5.2% to 11.7% [4,7] undergo secondary proc-
tectomy after ISA/IRA due to severe rectal polyposis or rectal
cancer, one study in a historic series showed that at age 60
only in half of patients the rectum was still preserved [5]. At 5,
10 and 15 years after IPAA, 7% to 16 %, 35% to 42 % and 75 % of
patients will develop adenomas in the pouch, respectively [8].
Nonetheless, the risk of developing cancer after IPAA appears
to be low at 1% to 2% [6,9,10] and most of these cancers
(75%) develop in the retained rectal cuff rather than in the ileal
pouch body itself [11]. Patients might require pouch excision
for severe pouch polyposis or cancer [12], but data on the ac-
tual long-term risk and risk factors are currently lacking. To
prevent cancer and proctectomy/pouch excision, current
guidelines advice one, two or three yearly endoscopic surveil-
lance of the rectum and pouch including polypectomy of ade-
nomas >5mm [13-15]. However, no recommendation is
provided on choosing the most appropriate interval.

Nearly all patients with FAP will also develop adenomas in
the duodenum, but only 4% to 10% duodenal cancer [16-20].
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Duodenal cancer generally has a poor prognosis and is one of
the most common FAP-related causes of death [21]. Regular
endoscopic surveillance is advised to prevent duodenal and am-
pullary cancer but also to prevent total duodenectomy as this
procedure is associated with high morbidity rates (Clavien-Din-
do Grade Ill/IV in 16% to 53 % of cases) [22,23]. Most current
guidelines recommend a surveillance interval predominantly
based on the Spigelman staging of duodenal disease (» Table
1), which has been shown to correlate with duodenal cancer
risk [13-15,20,24,25]. Over the past decade however, con-
cerns rise regarding several aspects of the Spigelman staging
system that was developed three decades ago [24].

First of all, Spigelman stage IV is an imperfect predictor for
duodenal cancer and poor predictor for ampullary cancer [26,
27]. Second, the quality of endoscopy has improved over the
years and high-definition endoscopes are different from the
endoscopes used when the Spigelman system was developed.
Detecting more adenomas with high quality endoscopes nowa-
days might result in higher Spigelman stages [28] while this
may not reflect a higher associated cancer risk. Overestimation
of Spigelman stage may also result in choosing shorter surveil-
lance intervals potentially causing overtreatment. The Spigel-
man system does not provide clear indications for interventions

» Table 1 Spigelman staging system for duodenal polyposis in FAP.

Points
Criterion 1 2 3
Polyp number 1-4 5-20 >20
Polyp size (mm) 1-4 5-10 >10
Histology Tubular Tubulovillous Villous
Dysplasia Mild Moderate Severe

Stage 0: 0 points; stage 1: 4 points; stage Il: 5-6 points; stage IV: 9-12
points. Data from Spigelman et al. [24].
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other than Spigelman stage IV for which it is recommended to
consider endoscopic polypectomy or duodenal surgery. Al-
though endoscopic polypectomy of duodenal adenomas has
been shown to be effective in downstaging disease, there is no
strong evidence that endoscopic interventions are effective in
terms of reducing the actual risk of cancer and surgery. Large
collaborative prospective studies with a long follow-up are
needed to study the real efficacy of frequent endoscopic sur-
veillance with polypectomies.

Moreover, the surveillance interval for the upper gastroin-
testinal tract should not be solely based on polyp burden in
the duodenum. Gastric adenomas and cancer are a more re-
cently recognized challenge in the management of FAP. Martin
et al. found thatin a cohort of 726 patients, 14 % had developed
one or more gastric adenomas [29]. These lesions may be chal-
lenging to detect, especially in the proximal stomach where
they are often growing in between or on top of extensive fundic
gland polyposis [30]. A recent study showed an alarming in-
crease in the number of FAP patients with gastric cancer over
the past years [31]. These cancers are described to develop
most often in proximal stomachs carpeted with fundic gland
polyps and Leone et al. reported that most of them (8/10)
were not visualized at endoscopy [32].

There is a clear need for an evidence based and personalized
endoscopic surveillance strategy in FAP, taking into account
current literature, guidelines and limitations of existing sys-
tems. International collaboration is needed to establish and
study new strategies in this rare condition. The European FAP
Consortium, consisting of experts in FAP, developed consen-
sus-based personalized endoscopic surveillance and interven-
tions strategies for IRA/ISA, IPAA and the duodenum and stom-
ach. We share these protocols to inform centers treating pa-
tients with FAP and to encourage discussion regarding optimi-
zation of endoscopic surveillance and treatment in FAP.

Methods

In 2019, the European FAP Consortium was established. This
group exists of experts in the field of FAP including endos-
copists who participated in the ESGE committee for the guide-
line on polyposis syndromes [13], surgeons and a statistician/
epidemiologist. All recommendations on endoscopic surveil-
lance in FAP in the ESGE guideline had a level of agreement
>89% but a low quality of evidence [13]. One of the aims of
this consortium is to conduct prospective studies in a large co-
hort of FAP patients, providing high quality evidence which is
needed since most recommendations in current guidelines are
based on expert opinion and small, mainly retrospective and
single-center studies.

Several consortium meetings were organized in order to de-
velop new surveillance protocols for FAP. In the first year of
using the new protocols, several adjustments have been made
until consensus was reached on two definitive protocols; one
for the lower gastrointestinal tract for patients with IRA/ISA
and IPAA and one for the upper gastrointestinal tract for duo-
denal and gastric polyposis. These protocols will be evaluated
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in a 5-year prospective study, funded by KWF Dutch Cancer So-
ciety (NCT04678011 and NCT04677998).

Lower gastrointestinal tract

All procedures are performed on dedicated FAP lists performed
by endoscopists with expertise in FAP using high-definition en-
doscopes. Patients are prepared according to local policy with
oral bowel preparation schedule or enema. When the Boston
Bowel Preparation Score (BBPS) for one segment (rectum/
pouch) is lower than two, the endoscopy is rescheduled within
6 months. A meticulous assessment is performed of the neo-
terminal ileum and rectum/rectosigmoid in patients with IRA/
ISA and pre-pouch ileum, pouch body and rectal cuff in patients
with IPAA, including retroflexion to assess the distal rectum or
rectal cuff. White-light endoscopy (WLE), virtual chromoendos-
copy, such as narrow band imaging (NBI, TXI) and blue laser
imaging (BLI, LCl), and dye-based chromoendoscopy may be
used at the discretion of the endoscopist. Indications for poly-
pectomy include ileal/rectal adenomas=5mm and adenomas
suspicious for containing high-grade dysplasia (HGD). As rectal
cuff adenomas might be technically more difficult to remove
when they grow larger, adenomas>3mm in the rectal cuff of
patients having an IPAA are removed. Cold snare polypectomy
is an appropriate resection technique for most rectal/ileal ade-
nomas but endoscopic mucosal resection (EMR), en bloc or pie-
cemeal, and even endoscopic submucosal dissection (ESD) can
be considered for larger or suspicious lesions.

Two to 4 weeks after endoscopy, an outpatient clinic or tele-
phone appointment is scheduled to discuss findings of endos-
copy/pathology and any possible adverse event with the pa-
tient and to determine the next surveillance interval. » Fig. 1
represents the flowcharts used for choosing the appropriate in-
terval, which varies between 3 to 6 months and 2 years. Factors
influencing the interval are degree of dysplasia, whether the re-
section was performed piecemeal and the number of adenomas
that were left in situ after removal of polyps.

Upper gastrointestinal tract

Gastroduodenoscopy is performed with a forward-viewing
endoscope, gastroscope or pediatric colonoscope, with a trans-
parent plastic cap at the distal end. If the ampulla is not com-
pletely visualized despite using a cap, the endoscopist should
also use a side-viewing endoscope [33]. Next to high-definition
WLE, advanced imaging techniques may be used at the discre-
tion of the endoscopist. However, in case of extensive gastric
fundic glands, it is strongly recommended to use NBI or BLI to
better distinguish adenomas from fundic gland polyps, espe-
cially in the proximal stomach [30]. NBI/BLI can facilitate deli-
neation of the more whitish adenomas in between/on top of
fundic gland polyps [30]. Indications for endoscopic polypecto-
my or papillectomy include: duodenal and ampullary adeno-
mas=10mm, an ampullary adenoma progressive in size, gastric
adenomas =5mm and any adenomas in which advanced histol-
ogy is suspected based on endoscopic imaging. Moreover,
when duodenal polyposis with more than 20 duodenal adeno-
mas is present, polypectomy should be considered for duode-
nal adenomas=5mm to prevent unmanageable disease in the
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Indications for polypectomy

= polyps 25 mm in terminal ileum or
rectum

= polyps suspicous for HGD

Were all these polyps successfully removed?

Yes No

Histopathology shows Yes Surveillance

HGD and/or performed after 3-6 months
piecemeal resection?
No Yes Surveillance

after 1 year
>20 polyps in situ after

removal of polyps? .
Polyp No Surveillance

after 2 years

Indications for polypectomy

= polyps 25 mm in pre pouch ileum
and pouch body

= polyps =3 mm in rectal cuff

= polyps suspicous for HGD

Were all these polyps successfully removed?

Yes No

Histopathology shows Yes Surveillance

HGD and/or performed after 3-6 months
piecemeal resection?
No Yes Surveillance

after 1 year
>20 polyps in situ after

removal of polyps? .
Polyp No Surveillance

after 2 years

> Fig.1 a Flowchart for endoscopic surveillance of patients with IRA[ISA. b Flowchart for endoscopic surveillance of patients with IPAA.

future with too many large adenomas. With current evidence,
specific recommendations on the preferred resection tech-
niques in the duodenum and stomach cannot be provided.
There are emerging data regarding the use of cold snare poly-
pectomy to suggest that it may have a role in addition to con-
ventional EMR [34-36]. For gastric adenomas, conventional
EMR seems more appropriate since the gastric wall is thicker,
especially in patients with FAP. ESD may be considered in the
stomach for large adenomas or adenomas with suspicious as-
pect [29]. However, larger adenomas are mostly located in the
proximal stomach and the co-existence of multiple fundic
gland polyps may result in a challenging and long-lasting pro-
cedure that might not always be technically feasible. Prophylac-
tic clipping and post-endoscopy admission for observation
after removal of large adenomas, i.e. >20mm, may be consid-
ered. Random biopsies are not routinely taken from the duode-
num, neither from the ampulla or stomach. Biopsies are only in-
dicated in case of a suspicion of cancer or when the lesion is not
amenable to endoscopic resection, to support decision making
for the right type and timing of duodenal surgery.

Surveillance intervals are chosen based on the new flow-
chart shown in »Fig.2. The next interval is determined based
on whether polypectomy or papillectomy was performed, the
grade of dysplasia, whether there are still lesions in situ with
an indication for removal, the presence of gastric adenomas
and the number and size of duodenal adenomas that are left in
situ. As mentioned earlier, the number and the villous compo-
nent of duodenal adenomas are not predictors for duodenal
cancer. Therefore, the villous component is removed in our
strategy. However, the number of duodenal adenomas may still
influence the surveillance interval, as we aim to prevent endo-
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scopically unmanageable disease in the future due to the pres-
ence of too many large adenomas.

Evaluation

This new endoscopic surveillance strategy will be prospectively
evaluated within the affiliated centers of the European FAP
Consortium. An online database (Castor EDC) is used to collect
endoscopic findings, collect outcomes of polypectomies and
papillectomies and keep track of complications. To evaluate
the efficacy of this new endoscopic surveillance strategy, we
will report the incidence of HGD, cancer and indication for sur-
gery due to unmanageable polyposis after 5 years as the pri-
mary outcome. All adenomatous lesions containing HGD and
all cancers will be centrally revised by an expert gastrointestinal
pathologist in Amsterdam UMC. The new surveillance strategy
will be considered effective when<5% of patients develop
HGD/cancer or have an indication for surgery due to unma-
nageable polyposis within 5 years. Secondarily, data on the
size and location of adenomas will be collected as well as out-
comes of different endoscopic resection techniques.

Discussion

We present a newly developed consensus-based personalized
endoscopic surveillance strategy for patients with FAP, aiming
to reduce the incidence of cancer as well as the number of sur-
gical interventions. This strategy was established based on cur-
rent literature and guidelines, outcomes of existing staging sys-
tems and opinions and consensus of experts in the field of FAP.
The efficacy and safety will be evaluated in a 5-year prospective
study.
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Indications for endoscopic resection
= Duodenal adenoma =10 mm

= Ampullary adenoma =10 mm or rapidly progressive in size

= Gastric adenoma =5 mm
= Optical suspicion of HGD

= Optional: duodenal adenoma =5 mm when in total 220 duodenal adenomas

One or more of these lesions?

No

Surveillance
Yes
Gastric adenoma
No

21 of following?

= Ampullary adenoma

= >5 duodenal adenomas

= 27 duodenal adenoma =5 mm

No Yes

Surveillance after 5 years Surveillance after 3 years

Yes

Endoscopic resection(s)

21 of following?

= Incomplete resection

= Histopathology shows HGD

= Performed a papillectomy

= Still lesions in situ with an indication for resection

No Yes

Surveillance after
3-6 months

Surveillance after 1 year

» Fig.2 Flowchart for endoscopic surveillance of the duodenum and stomach.

Traditionally, most guidelines advised yearly endoscopic sur-
veillance of the rectum/pouch after colectomy. This was pu-
shed toward 1 to 2 yearly in more recent guidelines, and to 1
to 3 yearly in the British guideline [13-15]. While phenotypes
vary greatly between individuals with FAP, no recommenda-
tions are provided on choosing the right surveillance interval
of these options for an individual. To our knowledge, the only
validated staging system for the lower gastrointestinal tract is
the InSiGHT polyposis staging system (IPSS) for both pre- and
post-colectomy patients [37]. Based on the number and size of
polyps, the grade of dysplasia and the possibility for complete
removal, patients will be allotted a stage from 0 to 4. For every
stage, there are different management advices. The IPSS was
developed after a statement of the US Food and Drug Adminis-
tration stating that chemoprevention studies in FAP require
endpoints measuring a clinical benefit of the treatment. As
such, the IPSS was developed for chemoprevention trial purpo-
ses and may be less suitable for daily clinical practice, for which
currently no staging systems/protocols exist.

In our protocol we did not choose for intervals longer than 2
years. Patients with ISA/IRA typically require regular polypec-
tomies and a longer interval (>2 years) between endoscopies
might result in surveillance procedures with multiple (piece-
meal) polypectomies with higher complication risk, longer pro-
cedures and potentially a higher risk of secondary proctectomy
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due to endoscopically unmanageable disease. A concern in pa-
tients with IPAA is the risk of missing lesions during endoscopy,
both in the pouch body and in the rectal cuff in patients with a
stapled anastomosis. Ileal adenomas may more often have a
flat morphology and Friederich et al. showed that carcinomas
were detected even after a recent surveillance endoscopy in pa-
tients with IPAA [8]. In this study, the median time between the
diagnosis of pouch carcinoma and previous surveillance endos-
copy was 25 months [9]. Therefore, we chose 2 years as longest
interval between surveillance endoscopies, also for patients
with IPAA.

We decided to advice to use high-definition WLE, and leave
the use of advanced imaging techniques for the rectum, pouch,
stomach and duodenum to the discretion of the endoscopist.
Using chromoendoscopy may lead to better detection of small
adenomas in the rectum, pouch and duodenum [9,38-41]. De-
tecting more tiny adenomas may not be clinically relevant in a
condition like FAP. However, in a recent study, dye-based chro-
moendoscopy resulted in higher detection rates of duodenal
adenomas>10mm compared to WLE [39]. The additive value
of virtual chromoendoscopy (such as NBI, TXI, BLI and LCl),
which might be a suitable less time-consuming alternative to
dye-based chromoendoscopy, was not evaluated in this study.
This is why we chose to not recommend routine use of dye-
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based chromoendoscopy in upper and lower gastrointestinal
endoscopies but to leave it to the discretion of the endoscopist.

Concerning the removal of rectal and pouch polyps, we do
not provide specific guidance on when to use cold snare poly-
pectomy and when EMR. Cold snare polypectomy is the prefer-
red technique for small colorectal adenomas and therefore
widely used in patients with FAP [42]. Since there is an indica-
tion for polypectomy from 5mm, we expect most polyps to be
suitable for CSP. EMR can be considered especially when lesions
are larger than T0mm or those with a suspicion of advanced
histology.

Endoscopic polypectomy in the duodenum is associated
with a considerable complication risk (delayed bleeding 13%
to 20%; perforation 2% to 3%) [43,44]. Endoscopic papillect-
omy has an additional 15 % risk of pancreatitis [45]. The risk of
polypectomy in the stomach seems lower, with complications
in 5% of patients [29]. Recent guidelines recommend to endo-
scopically resect duodenal and ampullary adenomas>10mm
[13] and Martin et al. advises to remove gastric adenomas
>5mm [29]. The risk of complications may be related to the re-
section technique. Due to the lack of studies and absence of
randomized studies, we do not provide a clear recommenda-
tion on the preferred resection technique for duodenal polyps.
In two studies in FAP patients, different techniques for removal
of duodenal polyps such as cold snare polypectomy, conven-
tional EMR, argon plasma coaqulation (APC) and laser therapy
were used but not compared [43,44]. In another study in 10 pa-
tients with FAP, 332 cold snare polypectomies were performed
for adenomas mostly<10mm. Whereas one patient had an in-
tra-procedural arterial bleeding managed directly with hemo-
clips, no serious adverse events occurred [34]. Another study
in 43 patients with sporadic duodenal adenomas with size rang-
ing from 10 to 70 mm confirmed the safety of cold snare poly-
pectomy as only one patient had a postprocedural bleeding
[35]. Trivedi et al. showed that delayed bleedings more often
occurred after hot snare polypectomy than after cold snare po-
lypectomy [36]. Based on this evidence, we believe that (piece-
meal) cold snare polypectomy with or without submucosal in-
jection is a suitable resection technique for most duodenal
polyps, especially in patients with FAP in which often multiple
polyps are removed during the same procedure. We discourage
the use of APC or other ablative techniques as primary treat-
ment in the colon and duodenum due to the high recurrence
rate [47-48]. To provide more firm and clear recommendations
on the preferred endoscopic resection technique for duodenal
adenomas, larger and randomized studies are needed.

Latchford et al. studied eleven patients with ampullary can-
cer and demonstrated a median Spigelman stage of only Il [26]
in these patients, and Thiruvengadam et al. showed that 6/9
(66.7 %) of patients with duodenal cancer had a history of Spi-
gelman stage IV, which was only in 2/8 (25%) for those with
ampullary cancer [27]. In these studies, size and grade of dys-
plasia of duodenal/ampullary adenomas were found to be pre-
dictive for cancer, rather than the number and villosity of
polyps. Currently, many endoscopists do not include ampullary
findings in the Spigelman stage, which might explain the devel-
opment of ampullary cancer in patients with lower Spigelman
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stages. Therefore, we believe that ampullary findings should
be incorporated in the new surveillance strategy. In our proto-
col, indications for endoscopic papillectomy include an ampulla
>10mm and/or an ampulla rapidly progressive in size. Our pol-
icy is not to routinely perform biopsies from the ampulla. Al-
though the risk of pancreatitis following biopsies of the ampulla
is low at 0.73 % [49], the clinical consequences can be vast. Be-
sides, an optical assessment of the ampulla seems to be accu-
rate in the majority of cases and the risk of HGD or cancer,
which might have clinical consequences, very low. For 546
biopsies of normal appearing ampullas, pathology showed in-
deed normal ampullary tissue in 92.1%, LGD in 7.7 % and focal
HGD in only 0.18%. Of the 226 abnormal-appearing ampullas,
94.2 % indeed had dysplasia including 5.44% containing HGD
and 0.44 % carcinoma [50]. The risk of HGD or cancer will prob-
ably be even lower in lesions <10 mm, which do not have an in-
dication for resection as per protocol. Moreover, the accuracy
of ampullary biopsies varies between 38-85% with underesti-
mation as well as overestimation and therefore biopsies are
quite unreliable for decision making in treatment strategies
[50,51].

We also do not advise to routinely biopsy duodenal polyps to
require histopathology during every endoscopy, as is currently
the case to be able to calculate the Spigelman score. Repeated-
ly taking biopsies may cause fibrosis which might hamper
future polypectomy. Moreover, HGD and cancer is rare in duo-
denal adenomas <10mm, as all resected duodenal adenomas
<10mm in Roos et al. contained low-grade dysplasia only [44].
Therefore, we presume it is safe to refrain from taking biopsies
until there is an indication for polypectomy based on size.

By developing surveillance protocols for rectal, pouch, duo-
denal and gastric polyposis, we cover the endoscopic manage-
ment of most FAP patients. However, we have not yet devel-
oped protocols for patients with a colon in situ or for patients
who have undergone total duodenectomy. The upper gastroin-
testinal protocol might still be used for patients after segmen-
tal duodenal resection, but the altered anatomy after pancrea-
toduodenectomy or pancreas-preserving total duodenectomy
might require a different strategy for the management of jeju-
nal polyps. Moreover, to be able to evaluate the efficacy of our
protocols we only include patients in which it is possible to re-
sect all polyps with an indication for polypectomy at baseline.
Thereby, patients with severe rectal, pouch or duodenal poly-
posis which is not amenable for endoscopic clearing will not be
included in this study as they already reached the primary end-
point at the start of the study.

We will prospectively assess the safety and effectiveness of
our strategies in a single-arm study and consider the surveil-
lance protocol effective when<5% of patients develop HGD,
cancer or have an indication for surgery due to unmanageable
polyposis within 5 years. The single-arm design does not allow
us to compare the new strategy to the current standard of care.
For the lower gastrointestinal tract, there is no existing protocol
for daily care. For the upper gastrointestinal tract, we could po-
tentially compare our new protocol to the existing Spigelman
protocol. However, because we developed our new strategy
based on pros and cons of the Spigelman system and it, there-
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fore, could be seen as an updated Spigelman system, we chose
not to withhold our patients from the new strategy. If our strat-
egy is considered safe and effective after 5 years, we aim to
continue evaluating the protocols to obtain longer term data.

Conclusions

By systematically collecting findings of endoscopic surveillance
in a large, prospective cohort of FAP patients, we will be able to
study the safety and efficacy of our new surveillance and inter-
vention strategy. Besides, we will learn more about the natural
course of lower and upper gastrointestinal polyposis and out-
comes of different endoscopic resection techniques. We be-
lieve that these findings will be of value for future, more perso-
nalized guidelines on surveillance and treatment of patients
with FAP.
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