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ABSTRACT

Background and study aims There is limited consensus

on the optimal method for measuring disease severity in fa-

milial adenomatous polyposis (FAP). We aimed to systema-

tically review the operating properties of existing endo-

scopic severity indices for FAP.

Methods We searched MEDLINE, EMBASE, and the Co-

chrane Library from inception to February 2023 to identify

randomized controlled trials (RCTs) that utilized endoscopic

outcomes or studies that evaluated the operating proper-

ties of endoscopic disease severity indices in FAP.

Results A total of 134 studies were included. We evaluated

scoring indices and component items of scoring indices,

such as polyp count, polyp size, and histology. Partial vali-

dation was observed for polyp count and size. The most

commonly reported scoring index was the Spigelman clas-

sification system, which was used for assessing the severity

of duodenal involvement. A single study reported almost

perfect interobserver and intra-observer agreement for

this system. The InSIGHT polyposis staging system, which

was used for assessing colorectal polyp burden, has been

partially validated. It showed substantial interobserver re-

liability; however, the intra-observer reliability was not as-

sessed. Novel criteria for high-risk gastric polyps have been

developed and assessed for interobserver reliability. How-

ever, these criteria showed a poor level of agreement. Other

scoring indices assessing the anal transition zone, duode-

nal, and colorectal polyps have not undergone validation.

Conclusions There are no fully validated endoscopic dis-

ease severity indices for FAP. Development and validation

of a reliable and responsive endoscopic disease severity in-

strument will be informative for clinical care and RCTs of

pharmacological therapies for FAP.
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Introduction
Familial adenomatous polyposis (FAP) is an inherited polyposis
syndrome characterized by development of numerous polyps in
the gastrointestinal tract [1]. Of particular importance are
polyps that develop in the colorectum and duodenum that con-
fer an increased risk of cancer [2]. Frequent endoscopic surveil-
lance with polypectomy starts in adolescence; however, a co-
lectomy is often inevitable for patients with FAP to prevent
colorectal cancer [3, 4]. Most often, a total colectomy with
ileorectal anastomosis or proctocolectomy with ileal pouch-
anal anastomosis (IPAA) is performed. There is limited guidance
on timing of prophylactic surgery, and currently the decision is
multifactorial including scoring indices as well as other factors
in the patient’s life. After colectomy, most patients will develop
polyps in the retained rectum or ileal pouch, which require fur-
ther surveillance and treatment [5, 6]. Unlike the large intes-
tine, prophylactic removal of the duodenum to prevent pro-
gression of polyps to cancer is not needed in most patients,
and endoscopic surveillance with polypectomy is sufficient [7].

There is considerable interest in developing therapeutics to
reduce polyp burden or even prevent polyp formation in the
colorectum, pouch, and duodenum and subsequently ideally
decrease the incidence of cancer and prevent or postpone sur-
gery in FAP. Recent data suggest that multiple pharmacologic
agents might reduce the polyp burden in FAP, including aspirin,
selective COX-2 inhibitors, sulindac, erlotinib, eicosapentaenoic
acid, interleukin-23 inhibitors, and sirolimus [8, 9, 10, 11, 12,
13, 14]. Given that FAP can result in development of hundreds
of polyps, counting and estimating the size of polyps are inher-
ently prone to inaccuracy. Reproducible and reliable methods
of quantifying polyp burden are needed for clinical care, re-
search, and to rigorously study pharmacologic effects on polyp
burden in FAP.

The most commonly used endoscopic disease severity classi-
fication systems in FAP include the Spigelman classification for
duodenal polyposis and the InSiGHT staging system for colorec-
tal polyposis [15, 16]. We aimed to conduct a systematic review
of all existing endoscopic indices for upper and lower gastroin-
testinal tract polyposis used to evaluate disease severity in FAP.
A comprehensive understanding of the components required
for assessment of endoscopic disease severity in FAP is needed
to improve clinical care and is imperative for evaluation and
regulatory approval of future therapeutics.

Methods
This systematic review follows the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses and was conducted
using an a priori protocol which can be made available upon re-
quest [17].

Search methods for identification of studies

We conducted a systematic literature search of MEDLINE
(Ovid), EMBASE (Ovid), and the Cochrane Central Register of
Controlled Trials (CENTRAL) databases from inception to 23
February 2023 to identify studies that assessed the operating

properties of indices measuring endoscopic disease severity in
FAP. We also searched for randomized controlled trials (RCTs) of
FAP that utilized endoscopic scoring indices to assess disease
severity. The search strategies are reported in Supplementary
Appendix 1. To identify other potentially pertinent studies, we
manually searched the references of relevant manuscripts and
review articles as well as conference abstracts from Digestive
Disease Week and the United European Gastroenterology
Week.

Selection criteria

Any study design that evaluated endoscopic disease severity in
patients with FAP (adults or children, diagnosed clinically or by
family history with genetic testing) was considered for inclu-
sion. The search was conducted without language restrictions.
Studies must have reported scoring indices or component
items reflective of FAP severity, such as polyp counting, used
to measure endoscopic disease severity to be eligible for inclu-
sion. Case reports and case series with fewer than 10 patients
were excluded unless they reported on use of a unique endo-
scopic scoring tool for assessing disease severity in patients
with FAP. Two authors [ALS and AA or AZ and JL] independently
screened the search results.

Data abstraction and risk of bias assessment

Two authors [ALS and HB or AZ and JL] independently extracted
data from the included studies. Arbitration by a third author
[JKM] was conducted when consensus was unable to be
achieved. A meta-analysis was not planned due to the expected
heterogeneity across studies in the reliability and validity of dif-
ferent indices used to assess endoscopic disease severity in FAP.
For each instrument, operating properties including validity,
reliability, responsiveness, and feasibility were assessed. The
definitions of operating properties can be found in Supplemen-
tary Appendix 2, and details on how reliability and validity
were assessed can be found in Supplementary Table 1. Evalua-
tion of the methodological quality of studies was performed in-
dependently by two authors [ALS and HB or AZ and JL]. The risk
of bias was assessed with respect to selection bias, detection
bias, attrition and reporting bias, and other potential biases
(Supplementary Table 2) [18]. For studies with formal scale va-
lidation, methodological quality was independently assessed by
two authors [ALS and HB] using the quality assessment of diag-
nostic accuracy studies (QUADAS-2) tool (Supplementary Ta-
ble3) [19].

Results
Search results and included studies

The systematic database search yielded a total of 5266 referen-
ces (▶Fig. 1). Twenty-one additional records were identified
from other sources. After removing duplicates, 3703 records
underwent initial title and abstract screening, and 3488 were
excluded as non-relevant. Full-text review was performed for
215 articles. Eighty-one full-text articles were excluded. A list
of the excluded studies and reasons for exclusion are reported
in Supplementary Table4. A total of 134 studies met the inclu-
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sion criteria. The characteristics of included studies are report-
ed in Supplementary Table 5.

Overview of included studies

A total of 87 studies reported on use of scoring items and 52
studies reported on use of scoring indices to assess endoscopic
disease severity in FAP (▶Table1). Five studies reported on
both scoring items and scoring indices [21, 22, 23, 24, 25], and
one study reported on two scoring indices [11]. Among the
studies that reported on scoring items, polyp count was most
commonly described (n =80), followed by polyp size (n =30),
and histology (n =5).

The most frequently reported scoring index was the Spigel-
man classification score (n =41), which is a classification system
used to assess the severity of duodenal polyposis. Several stud-
ies (n =9) used an updated Spigelman classification, which dif-
fers from the original instrument in the approach used to cate-
gorize the degree of dysplasia [7, 22, 26, 27, 28, 29, 30, 31, 32].
Three studies reported use of a modified Spigelman classifica-
tion score [23, 33, 34]. The InSiGHT Polyposis Staging System
was reported in three studies and was used to classify the sever-
ity of lower gastrointestinal tract polyposis [11, 16, 35]. A study
by Lee et al [36] focused on assessing severity of the anal tran-
sition zone in patients with FAP following ileoanal pouch con-
struction, based on parameters such as size, distribution, and
histology. One study by Mankaney et al [37] presented novel
criteria for identifying high-risk gastric polyps in patients with
FAP. The criterion for high-risk gastric polyp was fulfilled if any
of the following parameters were found: polyp color (lighter or
darker than background mucosa), open pit pattern, similar ap-
pearance under high-definition endoscopy and narrow-band

imaging, and irregular, bumpy, or nodular surface architecture.
Two studies reported on video assessment scores for the quali-
tative assessment of the endoscopic appearance of duodenal
[24] and colorectal [21] polyposis. Richard et al. [38] reported
on use of the FAP duodenal polyp classification for a cancer reg-
istry.

Records excluded
(n = 3488) 

Full-text articles excluded, 
with reasons

(n = 81) 
▪ Wrong study design
▪ Wrong population
▪ Wrong outcome
▪ Unable to translate
▪ Secondary publication
 of included study
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Records screened
(n = 3703)

Full-text articles assessed 
for eligibility

(n = 215)

Studies included in 
qualitative synthesis

(n = 134)

Records identified through 
database searching

(n = 5266)

Records after duplicates removed
(n = 3703)

Additional records 
identified through 

other sources (n = 21)

▶ Fig. 1 PRISMA flow diagram [20] depicting study selection re-
sults.

▶Table 1 Reporting of familial adenomatous polyposis endoscopic
scoring items and indices in included studies.

Total studies (n =134)

Number of studies

(% total)

Scoring items 87* (64.9)

Polyp count 80† (59.7)

Gastric 12 (9.0)

Duodenal, jejunal, and ileal 18 (13.4)

Colorectal 57 (42.5)

Pouch 6 (4.5)

Polyp size 30‡ (22.4)

Gastric 5 (3.7)

Duodenal, jejunal, and ileal 10 (7.5)

Colorectal 19 (14.2)

Pouch 0

Polyp histology 5 (3.7)

Gastric 2 (1.5)

Duodenal, jejunal, and ileal 3 (2.2)

Colorectal 0

Pouch 0

Scoring indices 52 (38.8)

Upper gastrointestinal tract indices 48 (35.8)

Spigelman classification 42 (31.3)

Modified Spigelman classification 3 (2.2)

Criteria to identify high-risk gastric
polyps

1 (0.7)

Video assessment score for duodenal
polyposis

1 (0.7)

FAP duodenal polyp classification 1 (0.7)

Lower gastrointestinal tract indices 5 (3.7)

InSiGHT Polyposis Staging System
(IPSS)

3 (2.2)

Grade severity of anal transition zone 1 (0.7)

Video assessment score for colorectal
polyposis

1 (0.7)

*Twenty-eight papers reported on two scoring items.
†Nine papers reported on two types of polyps and three papers on three
types of polyps.
‡Four papers reported on two types of polyps.
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Assessment of endoscopic scoring items

Most of the studies included in this review reported on individ-
ual scoring items, with the item most often reported being
polyp counting. Operating properties that were evaluated for
endoscopic scoring items include content validity, construct
validity, and interobserver reliability (▶Table2). Polyp count-
ing was found to be partially validated, with the interobserver
reliability evaluated in only two studies [39, 40]. Mallappa et al
[39] determined interobserver reliability of polyp counting in
patients receiving pre-operative colonoscopy by comparing
the endoscopic and post-colectomy pathologic count. The
study reported none to slight interobserver reliability, with a
kappa value of 0.172 among endoscopists and pathologists.
The study by Lynch et al [40] developed five models to assess
the burden of colorectal polyps, including two models that fo-
cused solely on polyp count and three models that assessed
both polyp count and size. Three blinded reviewers, consisting
of two gastroenterologists and one surgeon experienced in FAP,
scored the videos based on polyp count and size. The first mod-
el summed all polyp counts, revealing almost perfect interob-
server reliability with kappa values ranging from 0.841 to
0.969. The second model, which summed only polyps > 2mm,
showed an almost perfect interobserver reliability ranging
from 0.803 to 0.957. For polyp count and size, the model that
performed best had almost perfect interobserver reliability,
ranging from 0.846 to 0.978. Bussey et al [41] assessed interob-
server variability of duplicate polyp counts by two different ob-
servers at the same patient visit in 21 patients with colorectal
polyposis. After calculating the polyp count, a coefficient of
variation was calculated for each patient. The mean coefficient
of variation was 27%, suggesting that interobserver variability
was not large and that variability of measurements by a single
observer would be minimal. We were uncertain how this meas-
ure of variability would equate with reliability; hence, we rated
interobserver reliability as “limited data preclude firm conclu-
sions” for this study. Polyp size was evaluated for interobserver
reliability in two studies [22, 26]. One study reported almost
perfect interobserver reliability with a kappa value of 0.851 for
duodenal lesions > 1 cm and a kappa value of 0.641, indicating
substantial agreement, for smaller lesions [26]. Another study
evaluated interobserver reliability for duodenal lesions > 1 cm
which was substantial with a kappa value of 0.651 [26]. Intra-
observer reliability was not reported for the scoring items.

Assessment of endoscopic upper gastrointestinal
tract scoring indices

The Spigelman classification system, which is widely used to as-
sess severity of duodenal involvement in FAP, was the most fre-
quently reported scoring index. Validation of this index was
partial and involved assessment of content validity, construct
validity, interobserver reliability, intra-observer reliability, and
responsiveness (▶Table 3). Only one study evaluated both the
interobserver and intra-observer reliability of the Spigelman
classification [42]. Interobserver reliability of both the Spigel-
man score and stage were almost perfect with kappa values of
0.95 (95% confidence interval [CI]: 0.91–0.98) and 0.93 (95%

CI: 0.86–0.96), respectively. Corresponding values for the in-
tra-observer reliability were 0.91 (95% CI: 0.83–0.96) for the
Spigelman score and 0.88 (95% CI: 0.76–0.94) for the Spigel-
man stage.

One study developed new criteria for assessing high-risk gas-
tric polyps associated with gastric cancer in patients with FAP
[37]. These criteria were evaluated for content validity, con-
struct validity, and interobserver reliability (▶Table3). Interob-
server reliability was found to be fair to moderate with a kappa
value of 0.45 (95% CI: 0.38–0.54). Intra-observer reliability was
not reported. Phillips et al [24] reported on a video assessment
score for endoscopic appearance of duodenal polyposis. Five
blinded physicians scored endoscopic appearance of duodenal
polyposis as no change (scored as 0), clinical improvement
(scored as 1), or deterioration in number or density of adenoma
(scored as -1). However, this score did not undergo any valida-
tion (▶Table3). Richard et al [38] reported on use of the FAP
duodenal polyp classification, which classifies polyps based on
size. This polyp classification did not undergo any validation
(▶Table3).

Assessment of endoscopic lower gastrointestinal
tract scoring indices

The InSIGHT polyposis staging system underwent partial valida-
tion, which included an assessment of content validity, con-
struct validity, and interobserver reliability (▶Table3).

One study evaluated interobserver reliability and reported a
kappa value of 0.710 (95% CI: 0.651–0.759), which corresponds
with substantial agreement [16]. However, no data were re-
ported on intra-observer reliability. In another study, a staging
system was reported for severity of the anal transition zone in
patients following pouch construction [36]. However, this sys-
tem did not undergo any validation (▶Table 3). Steinbach et al
[21] reported on a video assessment score for assessment of
endoscopic appearance of colorectal polyposis. Five blinded
endoscopists scored endoscopic appearance of colorectal poly-
posis as “no change” (scored as 0), “better” (scored as 1), or
“worse” (scored as -1). However, this score did not undergo
any validation (▶Table 3).

Study quality and risk of bias assessment

▶Fig. 2 summarizes study-level risk of bias assessment using
the QUADAS-2 tool for formal validation studies. The index
test, reference standard, and flow and timing were found to be
unclear due to lack of a reference standard for assessing disease
severity in FAP. Results of risk of bias assessment for studies that
assessed the operating properties of scoring items and indices
are reported in Supplementary Table 6 and Supplementary
Table7, respectively.

Discussion
We identified 134 studies evaluating eight existing FAP indices
and three component items for assessing endoscopic disease
severity. Notably, none of the indices identified have under-
gone external validation in a separate cohort of patients. In ad-
dition, outside of polyp counting, it is unclear if the indices
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▶Table 2 Operating properties of familial adenomatous polyposis endoscopic scoring items.

Study author/year Scoring item Content

validity

Construct

validity

Intra-observer

reliability

Interobserver

reliability

Respon-

siveness

Feasi-

bility

Anele/2017 Polyp count 0 0 0 0 0 0

Anele/2022 Polyp count 0 0 0 0 0 0

Attard/2004 Polyp count 0 0 0 0 0 0

Baba/1990 Polyp count 0 0 0 0 0 0

Bunyan/1995 Polyp count – – 0 0 0 0

Burke/2017 Polyp count 0 0 0 0 0 0

Church/2001 Polyp count 0 0 0 0 0 0

Crabtree/2001 Polyp count 0 0 0 0 0 0

DeCosse/1989 Polyp count 0 0 0 0 0 0

Friedl/2001 Polyp count 0 0 0 0 0 0

Ghorbanoghli/ 2016 Polyp count 0 0 0 0 0 0

Goldstein/2015 Polyp count 0 0 0 0 0 0

Grover/2012 Polyp count 0 0 0 0 0 0

Groves/2005 Polyp count 0 0 0 0 0 0

Iida/1988 Polyp count 0 0 0 0 0 0

Ishikawa/2021 Polyp count 0 0 0 0 0 0

Jung/2016 Polyp count 0 0 0 0 0 0

Kadmon/2001 Polyp count 0 0 0 0 0 0

Kanter-Smoler/2008 Polyp count 0 0 0 0 0 0

Kariv/2019 Polyp count 0 + 0 0 0 0

Kono/2018 Polyp count 0 0 0 0 0 0

Kono/2019 Polyp count 0 0 0 0 0 0

Kurtz/1987 Polyp count 0 0 0 0 0 0

Lefevre/2009 Polyp count 0 0 0 0 0 0

Li/2019 Polyp count 0 0 0 0 0 0

Lynch/2010 Polyp count 0 0 0 0 0 0

Lynch/2013 Polyp count + 0 0 + 0 0

Lynch/2016 Polyp count 0 + 0 0 0 0

Mallappa/2012 Polyp count 0 0 0 - 0 0

Matsumoto/2002 Polyp count + + 0 0 0 0

Nagase/1992 Polyp count 0 0 0 0 0 0

Nielsen/2007 Polyp count 0 0 0 0 0 0

Nilbert/2008 Polyp count 0 0 0 0 0 0

O'Shea/2017 Polyp count 0 0 0 0 0 0

Papp/2016 Polyp count 0 0 0 0 0 0

Parc/2001 Polyp count 0 0 0 0 0 0

Plum/2009 Polyp count 0 0 0 0 0 0

Polese/2003 Polyp count 0 0 0 0 0 0

Ponz de Leon/1999 Polyp count 0 0 0 0 0 0
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▶Table 2 (Continuation)

Study author/year Scoring item Content

validity

Construct

validity

Intra-observer

reliability

Interobserver

reliability

Respon-

siveness

Feasi-

bility

Rivera/2011 Polyp count 0 0 0 0 0 0

Samadder/2016 Polyp count 0 0 0 0 0 0

Scott/2001 Polyp count 0 0 0 0 0 0

Shawki/2016 Polyp count 0 0 0 0 0 0

Sinicrope/2004 Polyp count 0 0 0 0 0 0

Tescher/2010 Polyp count 0 0 0 0 0 0

Thomas/1993 Polyp count 0 0 0 0 0 0

Thompson-Fawcett/
2001

Polyp count 0 0 0 0 0 0

Torrezan/2013 Polyp count 0 ? 0 0 0 0

Valanzano/1996 Polyp count 0 0 0 0 0 0

West/2010 Polyp count 0 0 0 0 0 0

Winde/1995 Polyp count 0 0 0 0 0 0

Winde/1997 Polyp count 0 0 0 0 0 0

Wu/1998 Polyp count 0 ? 0 0 0 0

Yamaguchi/2016 Polyp count 0 0 0 0 0 0

Yang/2022 Polyp count 0 0 0 0 0 0

Bertoni/1996 Polyp count and his-
tology

0 0 0 0 0 0

Bertoni/1999 Polyp count and his-
tology

0 0 0 0 0 0

Bertoni/1995 Polyp count and size 0 0 0 0 0 0

Burn/2011 Polyp count and size 0 0 0 0 0 0

Bussey/1982 Polyp count and size 0 0 0 ? 0 0

Cruz-Correa/2018 Polyp count and size 0 0 0 0 0 0

Cruz-Correa/2002 Polyp count and size 0 0 0 0 0 0

Giardiello/1993 Polyp count and size 0 0 0 0 0 0

Giardiello/2002 Polyp count and size 0 0 0 0 0 0

Gilad/2022 Polyp count and size 0 0 0 0 0 0

Guldenschuh/ 2001 Polyp count and size 0 0 0 0 0 0

Higuchi/2003 Polyp count and size 0 0 0 0 0 0

Hisamuddin/2005 Polyp count and size 0 0 0 0 0 0

Ishikawa/2013 Polyp count and size 0 0 0 0 0 0

Iwama/2006 Polyp count and size 0 0 0 0 0 0

Nugent/1993 Polyp count and size 0 0 0 0 0 0

Park/2021 Polyp count and size 0 0 0 0 0 0

Phillips/2002 Polyp count and size 0 0 0 0 0 0

Sample/2018 Polyp count and size 0 0 0 0 0 0

Seow-Choen/1996 Polyp count and size 0 0 0 0 0 0

Spagnesi/1994 Polyp count and size 0 0 0 0 0 0
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identified are effective for differentiating responsiveness in pa-
tients receiving investigational therapies for FAP. This systema-
tic review brings to light evidence gaps surrounding existing in-
dices that measure endoscopic disease severity in FAP. Further
work is needed to assess current endoscopic disease severity in-
dices in FAP, and to possibly develop a new, validated, FAP
endoscopic disease severity index to support clinical practice
and clinical trials.

The most common FAP endoscopic disease severity measure
(scoring item) used in the included studies was polyp counting.
Although appealing for its simplicity and face validity, the large
number of polyps commonly seen in FAP, often on the order of
hundreds of polyps, makes counting and estimating the size of
polyps inherently prone to inaccuracy. Moreover, polyp size
may confer more serious disease severity as opposed to total
polyp count.

The Spigelman classification was introduced in 1989 to
quantify severity of duodenal polyposis and stratify patients
for surveillance based on their risk of cancer [15]. Polyposis se-
verity is evaluated using the Spigelman score (0–12 points)
based on polyp number, polyp size, histology, and dysplasia.
Higher scores are assigned for high-risk features. The score
was developed from a prospective cohort of 102 patients with
FAP who underwent protocolized upper endoscopies with biop-
sies. The total score results in a grade (stages 0-IV) and informs
recommendations for frequency of upper endoscopy surveil-
lance. Multiple studies have found that high Spigelman scores
correlate with duodenal cancer, and a recent study found good
inter-rater reliability among five experts [2, 42, 43]. The In-
SiGHT staging system was created by the International Society
for Gastrointestinal Hereditary Tumors in 2016 as a result of the
U.S. Food and Drug Administration decision that a decrease in

polyp burden was not a sufficient clinical trial endpoint for ap-
proval of new chemo-preventive agents in FAP [16]. This stag-
ing system consists of ordinal stages from 0 to 4 corresponding
with polyp number, polyp size, ability of polyps to be complete-
ly removed endoscopically, and presence of high-grade dyspla-
sia. Each stage corresponds with recommendations for fre-

▶Table 2 (Continuation)

Study author/year Scoring item Content

validity

Construct

validity

Intra-observer

reliability

Interobserver

reliability

Respon-

siveness

Feasi-

bility

Steinbach/2000 Polyp count and size 0 0 0 0 0 0

Tajika/2022 Polyp count and size 0 0 0 0 0 0

Tonelli/2000 Polyp count and size 0 0 0 0 0 0

Wang/2022 Polyp count and size 0 0 0 0 0 0

Kunnathu/2018 Polyp size 0 0 0 0 0 0

Lopez-Ceron/2013 Polyp size + + 0 + 0 0

Nakamura/2019 Polyp size + 0 0 0 0 0

Van Heumen/2013 Polyp size 0 0 0 0 0 0

Martin/2021 Polyp size and histol-
ogy

+ 0 0 0 0 0

Moozar/2002 Polyp size and histol-
ogy

+ + 0 0 0 0

Sanabria/1996 Polyp size and histol-
ogy of the ampulla

0 0 0 0 0 0

+=present, - = absent,? = limited information available, and 0 =no information available.
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Calabrese 2013 + ? ? ?

Karstensen 2021 + ? ? ?

Lopze-Ceron 2013 + ? ? ?

Lynch 2013 + ? ? ?

Lynch 2016 + ? ? ?

Mallapa 2021 + ? ? ?

Mankaney 2020 + ? ? ?

▶ Fig. 2 Summary of study-level risk of bias assessment using the
QUADAS-2 tool.
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▶Table 3 Operating properties of familial adenomatous polyposis endoscopic scoring indices.

Study author/year Index Content

validity

Construct

validity

Intra-observ-

er reliability

Interobserver

reliability

Respon-

siveness

Feasi-

bility

Anele/2017 Spigelman classification + 0 0 0 0 0

Balmforth/ 2012 Spigelman classification + + 0 0 0 0

Bjork/2001 Spigelman classification + – 0 0 0 0

Bülow/2013 Spigelman classification + + 0 0 0 0

Calabrese/2013 Spigelman classification + + 0 ? 0 0

Debinski/1995 Spigelman classification 0 0 0 0 0 0

Dekker/2009 Spigelman classification + + 0 0 0 0

Fukushi/2023 Spigelman classification 0 0 0 0 0 0

Groves/2002 Spigelman classification + + 0 0 0 0

Huneburg/ 2022 Spigelman classification 0 0 0 0 0 0

Inoki/2018 Spigelman classification + 0 0 0 0 0

Jang/2011 Spigelman classification + 0 0 0 0 0

Kallenberg/ 2016 Spigelman classification + + 0 0 0 0

Karstensen/ 2022 Spigelman classification + + + + 0 0

Leone/2019 Spigelman classification 0 0 0 0 0 0

Lepisto/2009 Spigelman classification + + 0 0 0 0

Lopez-Ceron/2013 Spigelman classification 0 0 0 0 0 0

Matsumoto/ 2008 Spigelman classification 0 0 0 0 0 0

Mehta/2020 Spigelman classification + + 0 0 + 0

Monkemuller/2007 Spigelman classification + + 0 0 0 0

Moussata/ 2014 Spigelman classification + + 0 0 + 0

Papagni/2016 Spigelman classification 0 0 0 0 0 0

Parc 2012 Spigelman classification 0 0 0 0 0 0

Park/2011 Spigelman classification 0 0 0 0 0 0

Roos/2021 Spigelman classification + + 0 0 0 0

Samadder/ 2023 Spigelman classification 0 0 0 0 0 0

Sato/2019 Spigelman classification 0 ? 0 0 0 0

Sato/2020 Spigelman classification 0 ? 0 0 0 0

Schulmann/ 2019 Spigelman classification 0 0 0 0 0 0

Silva/2020 Spigelman classification 0 0 0 0 0 0

Singh/2022 Spigelman classification 0 0 0 0 0 0

Stigliano/2016 Spigelman classification 0 0 0 0 0 0

Sulburan/2016 Spigelman classification 0 0 0 0 0 0

Takeuchi/2022 Spigelman classification + + 0 0 0 0

Tanaka/2022 Spigelman classification 0 0 0 0 0 0

Thiruvengadam/
2015

Spigelman classification 0 0 0 0 0 0

Thiruvengadam/
2019

Spigelman classification 0 0 0 0 0 0

Van Kouwen/2006 Spigelman classification 0 0 0 0 0 0
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quency of surveillance endoscopies, timing of colectomy, and
initiation of chemoprevention.

Recently, however, concerns have arisen regarding several
limitations with the Spigelman classification system. Two stud-
ies found that Spigelman stage was not an accurate predictor
for duodenal and especially ampullary cancer [44, 45]. More-
over, gastric findings are not incorporated into the Spigelman
classification because gastric adenomas and cancer are a more
recently recognized challenge in surveillance of the upper gas-
trointestinal tract in patients with FAP [46, 47]. Lack of a clear
indication for endoscopic polypectomy or surgery outside of
Spigelman stage IV limits use of the Spigelman score in clinical
practice. Finally, there have been considerable technological
advances in endoscopy since the development of the Spigel-
man score in 1989.Widespread use of high-definition endo-
scopes has resulted in more and smaller polyps being identi-

fied, which may inflate the Spigelman score while risk of cancer
may not be increased [48].

For lower gastrointestinal polyps, the InSiGHT staging sys-
tem had excellent inter-rater reliability when sigmoidoscopy vi-
deos from 24 patients with FAP were reviewed by 26 expert
clinicians who assigned a stage to the case using the proposed
system. Similar to the Spigelman classification, the InSiGHT
staging system has not undergone rigorous validation. Our
work highlights that very few studies have evaluated interob-
server reliability of endoscopic disease severity indices in FAP.
Another notable gap in the literature is the lack of intra-observ-
er reliability.

Our systematic review has several strengths, including its
broad scope and size, with identification of all endoscopic se-
verity scoring items and indices used in RCTs for FAP and a com-
prehensive description of all the operating properties that have
been assessed for these scoring items and indices. The RCTs

▶Table 3 (Continuation)

Study author/year Index Content

validity

Construct

validity

Intra-observ-

er reliability

Interobserver

reliability

Respon-

siveness

Feasi-

bility

Watanabe/2017 Spigelman classification 0 0 0 0 0 0

Yamada/2014 Spigelman classification 0 0 0 0 0 0

Pyle/2017 Modified Spigelman
classification (inclusion
of the ampulla)

0 0 0 0 0 0

Sample/2018 Modified Spigelman
classification

0 0 0 0 0 0

Spigelman/1989 Spigelman classification
(original)

0 0 0 0 0 0

Yoon/2021 Modified Spigelman
classification (inclusion
of jejunal polyps)

0 0 0 0 0 0

Burke/2020 Spigelman classifica-
tion/InSiGHT Polyposis
Staging System (IPSS)

0 0 0 0 0 0

De Oliveira/2019 InSiGHT Polyposis Stag-
ing System (IPSS)

+ + 0 0 0 0

Lynch/2016 InSiGHT Polyposis Stag-
ing System (IPSS)

+ 0 0 + 0 0

Lee/2021 IPAA anal transition
zone severity stages

0 0 0 0 0 0

Mankaney/ 2020 novel criteria to identify
high-risk gastric polyps

+ + 0 – 0 0

Phillips/2002 video assessment score
for duodenal polyposis

0 0 0 0 0 0

Steinbach/ 2000 video assessment score
for colorectal polyposis

0 0 0 0 0 0

Richard/1997 FAP duodenal polyp
classification

0 0 0 0 0 0

+=present, - = absent,? = limited information available, and 0 =no information available.
IPAA, ileal pouch-anal anastomosis; FAP, familial adenomatous polyposis.
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and validation studies were identified by an explicit, prespeci-
fied, and reproducible search strategy. However, we acknowl-
edge some important limitations. The limitations of our work
include the heterogeneous nature of the reported FAP indices,
which prevented pooling of the data and meta-analysis. The
quality of the existing evidence is quite poor due to the obser-
vational nature of most of the included studies, many of which
were retrospective with small sample size. Also, we did not as-
sess publication bias; however, we included conference ab-
stracts to minimize the effect of possible publication bias. De-
spite this, it is possible we have incomplete information about
certain studies due to the content limitations imposed by ab-
stract publications. In addition, heterogeneity of index param-
eters, limited parameter severity classification, and minimal in-
ter-rater reliability evaluation preclude direct comparison of in-
dices. Finally, the quality of index validation was suboptimal in
many studies, and many studies did not assess operating prop-
erties of scoring items and indices.

Conclusions
In conclusion, this comprehensive review of endoscopic disease
severity indices in FAP highlights that there are few endoscopic
disease severity indices in FAP, and there is limited understand-
ing of the operating properties of these scores. Additional work
is needed to fully validate the existing scores or develop and va-
lidate new FAP endoscopic disease severity indices. Fully valida-
ted endoscopic disease severity indices in FAP will be impera-
tive to support consistent reporting both for clinical care and
clinical trials to rigorously study pharmacologic effects on
polyp burden in FAP.
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