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1. Abstract

1.1. Introduction: The Endocuff (EC) significantly improves the
Adenoma Detection Rate (ADR). Whereas cecal intubation and
cost-effectiveness using the EC have been studied repeatedly, evi-
dence regarding the Ileum Intubation Rate (IIR) remains scarce. This
study investigates the IRR and ADR in EC-assisted colonoscopy
compared with standard colonoscopy in patients undergoing screen-

ing and/or surveillance colonoscopy.

1.2. Materials and Methods: Patients referred for screening colo-
noscopy between January 2018 and August 2020 were prospectively
included. Colonoscopies were performed by three experienced gas-
troenterologists and four trainees. EC was used at the discretion of
the endoscopist. Primary outcome parameter was the IIR in both
EC-assisted colonoscopy and standard colonoscopy; secondary out-
come parameters were the ADR and factors associated with success-

ful terminal ileum intubation.

1.3. Results: During the study period 971 colonoscopies were in-
cluded (median age 60 years (IQR 54-68), 56% male). EC was used
in 766 patients (85%). The IRR was comparable in EC-assisted and
standard colonoscopy (79.4% vs. 76.0%, p=0.358), irrespective of
the endoscopists’ experience. Overall ADR was 55.1%. Particularly
in trainees, the ADR significantly improved with the use of the EC
(ADR standard colonoscopy 35%, ADR EC 52%, p=0.010). Expe-

rienced endoscopists detected more SSL’s compared with trainees
(13.2% vs. 7.4%, p=0.003). No adverse events were reported.

1.4. Conclusion: Terminal ileum intubation in EC-assisted colonos-
copy is feasible and was achieved at a rate comparable to standard
colonoscopy, irrespective of the endoscopists’ experience. A signifi-
cantly increased ADR in trainees performing EC-assisted colonosco-
py may support the participation of less-experienced endoscopists in

colorectal cancer screening programs.
2. Introduction

Colonoscopy is the primary or follow-up screening test to detect col-
orectal adenomas and cancer [1, 2], the second most common cancer
in Europe and the United States [3, 4]. The most important quality
indicator in screening colonoscopy is the Adenoma Detection Rate
(ADR), which is inversely associated with the risk for developing
interval Colorectal Cancer (CRC) [5, 6]. An ADR >25% is there-
fore crucial for the effectiveness of CRC screening programs, and
consequently screening colonoscopy should be performed only by
experienced endoscopists. However, trainees are part of many CRC
screening programs because of an increasing number of procedures.
Thus, especially in low-detectors an increase of the ADR is manda-
tory. In the past years, evidence was rising that add-on devices such
as the Endocuff (EC) can improve the ADR. Next to an 7% increase

in detecting adenomas compared with Standard Colonoscopy (SC), a
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faster cecum intubation and a decreased withdrawal time emphasize
the value of EC-assisted colonoscopy in a CRC screening popula-
tion [7-11]. In the most recent guidelines, add-on devices are also
recommended in average risk patients to increase ADR [12], and re-
cent data indicate cost-effectiveness using the EC [13]. Despite these
advantages, concerns were raised against the routine use of EC. The
larger diameter of the tip of the colonoscope due to the attached
cap can complicate the passage of narrowed colonic segments, es-
pecially in patients with diverticulosis. EC-assisted colonoscopy may
be contraindicated in patients requiring terminal ileum intubation,
for example in Crohn’s disease. Additionally, a lower terminal Ileum
Intubation Rate (IIR) compared with standard colonoscopy has been
described [14], and only one study investigated the IIR as a prima-
ry endpoint [15]. However, many endoscopists prefer to routinely
intubate the terminal ileum in terms of a quality indicator and the
need to increase the ADR especially in trainees are reasons to suggest
EC-assisted colonoscopy as a standard in screening and surveillance

colonoscopy.

The aim of this study was to prospectively evaluate the rate of ile-
um intubation and the ADR in EC-assisted compared with standard
colonoscopy in a population undergoing screening colonoscopy by

experienced endoscopists and trainees.
3. Methods
3.1. Patient Population

This prospective study was conducted at the outpatient clinic of the
Kantonsspital St. Gallen, a tertiary referral center in Switzerland. All
patients undergoing screening or surveillance colonoscopy between
January 2018 and August 2020 were prospectively included. The de-
cision to perform colonoscopy with or without the use of EC was at
the discretion of the endoscopist. Patients <18 years were excluded

from the analysis.

The anonymized database contains information regarding gender,
expetience of the endoscopist, EC use (yes/no), indication of the
endoscopy, presence of polyps, and the corresponding histological
diagnosis. Data analysis was conducted in accordance with the ethi-
cal guidelines of the Helsinki Declaration 1975 and approved by the
Ethics Committee of Eastern Switzetland (EKOS 20/036).

3.2. Histopathological Analysis

The histopathological analysis of all specimens was performed at
one centralized pathology center (Institute of Pathology, Kantons-
spital St. Gallen). Specimens were classified as hyperplastic polyp,
sessile serrated lesion, tubular, tubulovillous or villous adenoma or
colorectal carcinoma. Dysplasia was graded according to the Vienna
classification into non-dysplastic, indefinite for dysplasia, low-grade
dysplasia, high-grade dysplasia or invasive carcinoma (16).

3.3. Endoscopy Procedure

The colon was cleansed with a split dose of Macrogol® over two

days. The colonoscopy was performed under conscious propofol se-
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dation in left lateral position and with CO2 insufflation. Cecal intuba-
tion was documented on the base of the appendix. The intubation of
the terminal ileum was attempted in every colonoscopy, irrespective
of the indication and the use of the EC. The colonoscopies were
performed by three experienced endoscopists (>4000 colonosco-
pies) and four less-experienced trainees (<400 colonoscopies). The
examinations were performed using standard of care Olympus® en-
doscopes (CF H-180, CF-HQ190L and PCF-H190L).

3.4. Definitions

Ileum intubation was defined as documented intubation of the ileal
valve by a peri-procedural image of the ileal mucosa. ADR was de-
fined as biopsy or endoscopic resection of at least one histopatho-
logical confirmed adenoma (excluding hyperplastic polyps) per en-
doscopy. Polyp detection rate (PDR) was defined as the prevalence
of at least one polyp (including sessile serrated lesions/hyperplastic

polyps) per endoscopy.
3.5. Endocuff

Endocuff Vision® (Arc Medical Design Ltd, Leeds England) is a
CE-certified and FDA-approved device that is attached cap-like to
the distal tip of the colonoscope. The eight flexible branches flatten
the folds of the colon during the withdrawal, improving the visibility
behind the folds and consecutively the detection of hidden adeno-

mas.
3.6. Outcome Measures

The primary endpoint was the IIR in both EC-assisted colonoscopy
and standard colonoscopy. Secondary endpoints were factors associ-
ated with an increased IIR (ie the use/absence of EC, experience of
the endoscopist), the ADR and the PDR for both EC-assisted and
standard colonoscopy and the rate of colonoscopy related compli-

cations.
3.7. Statistical Analysis

Mean and SD were used for normally distributed continuous vari-
ables. Median and IQR were used for continuous variables with a
skewed distribution. We performed a binary logistic regression and
a linear regression to estimate the effect of clinical and procedural
factors on successful TT intubation. Statistical calculations were per-
formed using SPSS, version 24.0 IBM Corp, Armonk, NY).

4. Results
4.1. Patient Characteristics

Between January 2018 and August 2020, 971 patients underwent a
screening or surveillance colonoscopy at the outpatient clinic of the
Kantonsspital Sankt Gallen. Median age was 60 years (IQR 54-68),
and 42.2% were male. EC-assisted colonoscopy was performed in
825 patients (85%), whereas 146 patients (15%) underwent standard
colonoscopy. Four-hundred fifty-five (46.9%) of the colonoscopies
were performed by experienced endoscopists, and 516 (53%) by

trainees. Baseline characteristics are shown in Table 1.



Table 1: Baseline characteristics
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Included patients (n=971)

Median age, years (IQR) 60 (54-68)
Male sex, n (%) 410 (42.2)
Colonoscopy performed by experienced endosocopist, n (%) 455 (46.9)
Indication, n (%)

- Screening 637 (65.6)
- Surveillance 334 (36.4)
EC-assisted colonoscopy, n (%) 825 (85%)

EC=Endocuff-assisted, IQR=Interquartile range

4.2. Terminal Ileum Intubation Rate

In 655 out of 825 patients undergoing EC-assisted colonoscopy,
TT intubation was successful, whereas in 111 out of 146 patients
undergoing standard colonoscopy the TI was successfully intubated
(79.4% vs. 76.0%, p=0.358). Experienced endoscopists had a similar

IIR with and without the EC (78.4% vs 81.2%, p=0.552). In train-
ees, IIR in EC-assisted colonoscopy was 77.9% compared with an
IRR of 72.4% in standard colonoscopy (p=0.343) (Table 2). Overall
IIR was comparable between experienced endoscopists and trainees
(80.7% vs. 77.3%, p=0.204). Figure 1 illustrates successful TT intuba-

tion in EC-assisted colonoscopy.

Figure 1: Example of terminal ileum intubation in Endocuff-assisted colonoscopy

Table 2a: Terminal ileum intubation rate (IIR).

EC-assisted colonoscopy n=825 Standard colonoscopy n=146 p-value
Overall IIR, n (%) 655 (79.4) 111 (76.0) ns
1IR in experienced endoscopists, n (%) 298 (81.2) 69 (78.4) ns
IR in trainees, n (%) 357 (77.9) 42 (72.4) ns

Table 2b: Univariable analysis* of TT intubation success

Variable Events, n (%) OR (95% CI)

Endocuff

No 111/146 (79.4) 1 (referent)

Yes 655/825 (76.0) 1.22 (0.80-1.84)
Sex

Female 246/316 (77.8) 1 (referent)

Male 328/410 (80.0) 1.14 (0.80-1.63)
Experience

Trainee 399/516 (77.3) 1 (referent)

Experienced endoscopist 367/455 (80.7) 1.22 (0.90-1.67)

CI=Confidence Interval; IRR=Terminal Ileum Intubation Rate; OR=0dds Ratio; TI=Terminal ileum

* Binary logistic regression using the enter method
4.3. Factors Associated with Increased Ileocecal Intubation

Rate

Neither the presence/absence of the EC device (OR 1.22 (95%CI
0.80-1.84)) nor the level of endoscopist's expetience (OR 1.22
(95%CI 0.9-1.67)) were associated with a successful TT intubation
(Table 2b).

4.4. Adenoma and Polyp Detection Rate

In 535 out of 971 patients, at least one adenoma was detected, result-
ing in an ADR of 55.1%. A higher ADR was achieved in the EC-as-

sisted colonoscopy compared with patients undergoing standard
colonoscopy; however, this difference was statistically not significant
(56.1% vs. 49.3%, p=0.120). Similar results were observed if the
ADR in EC-assisted and standard colonoscopy was compared in the

subgroup of experienced endoscopists (60.8% vs. 59.1%, p=0.809).

In contrast, in trainees a significant increase of the ADR could be
observed in EC-assisted colonoscopy compared to standard colo-
noscopy (52.4% vs. 34.4%, p=0.010). Details regarding the number

and type of adenomas detected are shown in Table 3.



Table 3a: ADR and PDR in all included patients

Included patients (n=971)

ADR, n (%) 535 (55.1)

PDR, n (%) 668 (68.8)

2022, 18(20): 14

Table 3b: ADR and PDR in the subsets of EC-assisted and SC

EC-assisted colonoscopy n=825 Standard colonoscopy n=146 p-value
ADR, n (%) 463 (56.1) 72 (49.3) ns
PDR, n (%) 582 (70.5) 86 (58.9) 0.005
ADR
- Trainee 240 (52.4) 20 (34.4) 0.012
- Experienced endoscopist 223 (60.8) 52 (59.1) ns
Advanced adenoma, n (%) 115 (13.9) 22 (15.0) ns
Adenoma <10mm, n (%) 400 (48.5) 60 (41.1) ns
Histology adenoma, n (%)
- Sessile serrated lesion 83 (10.0) 15 (10.3) ns
- Tubular 378 (45.8) 56 (38.4) ns
- Tubulovillous 2(0.2) 2(1.4) NA*
- HGD/carcinoma 2(0.2) 1(0.7) NA*

* Numbers too small for statistical analysis

ADR=Adenoma detection rate; EC=Endocuff; IQR=Interquartile range; HGD=high-grade dysplasia NA=Not available, PDR=Polyp detection rate

4.5. Sessile Serrated Lesion Detection Rate

In 98 out of 971 (10.1%) colonoscopies, sessile serrated lesions (SSL)
were detected. Experienced endoscopists diagnosed SSL in 13.1%
of the EC-assisted colonoscopies compared with 13.6% in standard
colonoscopy (p=0.890). Trainees had an SSL detection rate of 5.2%
(standard colonoscopy) and 7.6% using EC (p=0.498). Overall, expe-
rienced endoscopists detected significantly more SSL. compared with
trainees (13.2% vs. 7.4%, p=0.003). Figure 2 shows a SSL detected in

EC-assisted colonoscopy.
4.6. Complications in EC-assisted and standard colonoscopy

No complications occurred in EC-assisted or in standard colonos-
copy.
5. Discussion

In this prospective single center study, we investigated the IIR and
ADR in EC-assisted and standard colonoscopy in patients under-
going screening or surveillance colonoscopy. We demonstrated an
IIR of 79.4% in EC-assisted colonoscopy, comparable with an IIR
of 76.0% in standard colonoscopy. A similar IIR with or without
EC was observed in experienced endoscopists and trainees, with the
latter having a significantly higher ADR in EC-assisted colonoscopy
compared with standard colonoscopy. Experienced endoscopists had
a significant higher SSL. detection rate compared with trainees, irre-

spective whether the EC was used or not.

In our prospective single-center study, we observed an IIR of almost
80% in EC-assisted colonoscopy. This is higher than the majority of
the 10 previously published studies, which report a highly variable
IIR in EC-assisted colonoscopy ranging from 7.7 to 83% (Table 4
summarizes the 10 published studies reporting the IIR in EC-assisted
colonoscopy). Three factors may contribute to our high IIR. First,

in contrast to the majority of published studies we attempted to in-

tubate the ileocecal valve in every colonoscopy in terms of a quality
feature. In contrast, in the study of Sola-Vera et al. the intubation
of the ileocecal valve was not forced, resulting in a very low IIR of
7.7% [11]. Second, and again in contrast to the majority of published
studies [7, 11, 17-21], we included only screening and surveillance
colonoscopies. In a screening colonoscopy, one may expect a normal
configuration of the ileocecal valve. In patients with inflammatory
bowel disease, a stenotic ileocecal valve due to inflammation and
consecutive fibrosis is more difficult to pass due to the attached EC
at the tip of the endoscope and the consecutively increased diameter
of the scope. This was demonstrated by a lower IIR in EC-assisted
colonoscopy in several studies evaluating the EC in patients under-
going diagnostic colonoscopy [11, 17-20] including patients with in-
flammatory bowel disease. Third, a minimum number of EC-assisted
colonoscopies rather than the absolute number of performed colo-
noscopies (with or without EC) seems to be crucial for a success-
ful intubation of the terminal ileum in EC-assisted colonoscopy. In
our outpatient clinic, the EC is recommended in all screening and
surveillance colonoscopies. Thus, trainees use the EC already in the
beginning of their training programme. This probably contributes to
their comparable IIR in EC-assisted and standard colonoscopy. The
fact that both trainees and experienced endoscopists achieved a high
and similar IIR in EC-assisted and standard colonoscopy indicates
a steep learning curve, particularly in less-expetienced endoscopists.
This learning curve is also demonstrated by an absolute increase of
14.6% regarding the IIR when our first experience using the EC in
our pilot study from 2015 is compared with the results of the current
study [22].

Based on our data, we were not able to identify factors associated
with a successful intubation of the terminal ileum. Vemulapalli et

al. described recently an increased IIR if the cecum was filled with



water instead of gas [21]. Additionally, they identified an association
between the use of a pediatric scope and successful intubation of
the terminal ileum in a multivariable logistic regression model [21].
These results are promising and may further contribute to establish

the use of the EC in screening colonoscopy.
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Overall, we observed a high ADR in EC-assisted colonoscopy, which
is in line with previously published studies (Table 4). The addition-
al value of EC-assisted colonoscopy becomes evident especially in
trainees, where the use of the EC resulted in an absolute increase of
the ADR of 17%. The high ADR in trainees indicates that the EC
has the potential to partially compensate for the lack of experience
regarding the ADR.

Table 4: Summary of published studies reporting the terminal ileum intubation rate in EC-assisted colonoscopy.

. . . . 1IR ADR o
Reference Study Setting Study population EC:SC Experience EC vs. SC EC vs. SC Limitations
Multi-center Screening/ ) . 66% vs. 35% vs. 21%|Diagnostic
2014 (18) Floer RCT EC vs. SC Surveillance Diagnostic 252:248 |10 experienced 71% p=0.239  [p=<0.0001 Experienced only
2014 (27) Lenze lézggftpe“we Screening/Surveillance |50:00:00 |NA 65-83% 34% g;lr{)fpictive
. Multi-center Screening/ ) . 71% vs. Diagnostic
2015 (7) Biecker RCT EC vs. SC Surveillance Diagnostic 239:247 |6 experienced 70% p=0.741 NA Experienced only
. 5 endoscopists .
2015 (22) Sawatzki | Miulti-center Screening/Surveillance | 104:00:00 |(4x>2500, 1x>1000 |64% 47% Single-arm
RCT Single-arm . Experienced only
colonoscopies)
2017 (14) Gonzalez-|Single-center . . 6 experienced 73%vs. 78%  |22% vs. 13%] .
Fernandez RCTECvs.SC___|>creening 174163 115 trainees p=<0.001 p=0.02 Single-center
Single-arm
2019 (17) Fang Single-center Screening in UC 25:00:00 |2 experienced 44% NA Ulcerative
Single-arm colitis
Experienced only
. . IIR not force
Single-center RCT|Screening/ ) . 7.7% vs. 9.8%* |50% vs. 51%]|... .
2019 (11) Sola Vera EC vs. CAC Surveillance Diagnostic 357:354 |8 experienced p=032 p=0.97 Dlagn.ostlc
Experienced only
. . Surgeons
Single-center Screening/ ) 52% vs. 37% vs. 29%]| .
2019(19) Jacob RCT EC vs. SC Surveillance Diagnostic 182:138 | Surgeons 52% p=0.905 |p=ns ls)lggglg:(-;::il;ter
. |Single-center Screening/ ) 22 endoscopists 28% vs. 39% vs. 29% |Diagnostic
2020 (20) Karsenti RCT EC vs. SC Surveillance Diagnostic 1026:1032 Experience NA 40% p=<0.001 |p=<0.001 Experience NA
.| Single-center RCT |Screening/ cc. 65% vs. Diagnostic
2020 (21) Vemulapalli EC vs. SC Surveillance Diagnostic 149:55:00 |NA 91% p=<0.001 NA Experience NA
Single-center EC vs. . . . 3 experienced 79.4% vs. 56% vs. 49%| .
2021 Current study SC Screening/Surveillance |766:205 4 trainces 76% p=0.552 | p=0.120 Single-center

CAC=Cap-assisted colonoscopy; EC=Endocuff; IRR= Ileum intubation rate; NA=not available; SC=standard colonoscopy; RCT=Randomized controlled

trial,

* Cap-assisted colonoscopy

However, the EC increased only the detection rate of tubular ade-
nomas with a size of less than 10 mm, whereas the detection rate of
advanced adenomas (including a size of >10 mm, tubulo-villous and
high-grade dysplasia/carcinoma) was comparable between EC-as-
sisted and standard colonoscopy. This can be considered as plausible,
since the EC facilitates visualization of smaller lesions with flattening
the mucosa. Interestingly, the detection rate of SSL did not improve
with the use of the EC. This is in contrast with a recent study pub-
lished by Rex et al. [15] who found a significantly increased serrated
polyp detection rate of 19.8% in EC-assisted colonoscopy compared
with 11.1% in standard colonoscopy. A potential explanation might
be the relatively low number of patients included into this study. Al-
though our study showed a trend toward a higher SSL detection rate
in EC-assisted colonoscopy particularly in trainees, the difference did
not reach statistical significance. Additionally, we observed a signifi-
cantly higher overall SSL detection rate in experienced endoscopists

compared to trainees. If this is of clinical relevance remains debat-

able, since the trainees in our study achieved a SSL detection rate of
7.4% in EC-assisted colonoscopy, which is comparable with the SSL
rate in other studies using standard colonoscopy only [23, 24]. How-
ever, an excellent ADR in EC-assisted colonoscopy may support the
participation of trainees in colorectal cancer screening programs. Fu-
ture studies need to address if the lower SSL rate in trainees using
EC-assisted colonoscopy have an adverse effect on the number of

interval cancer in the setting of colorectal cancer screening.

A limitation of our study is the lack of randomisation (EC-assisted
versus standard colonoscopy), which may lead to a selection bias in
favour of EC-assisted colonoscopy. However, in the included pa-
tients undergoing screening and surveillance colonoscopies, the
anatomy of the ileocecal valve can be expected to be normal, and
intubation of the terminal ileum was attempted irrespective whether
the EC was used or not. Furthermore, with the exclusion of patients

undergoing diagnostic colonoscopy, data regarding the IIR in pa-
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tients with inflammatory bowel disease remains scarce. Demonstrat-
ing that intubation of the terminal ileum is feasible and safe at a rate
comparable with standard colonoscopy in a screening setting, our
results support additional studies evaluating the EC for CRC screen-
ing colonoscopies in patients with Crohn’s disease or ulcerative coli-
tis. One may criticize that an IRR of 76% in standard colonoscopy
is low if compared to international references, but we feel that our
success rate reflects the real world intubation rate if less-experienced
endoscopists are included in the analysis. In addition, all endoscopies
were performed in a routine screening setting, allowing not for addi-
tional endoscopy time for forced ileum intubation. Given these time
constraints, additional maneuvers such as switching the left-lateral
position of the patient to a supine or right-lateral position were not
routinely used. In addition, the high ADR (and the consecutively re-
quired time for polypectomy) in this study further limited the “extra”
time for ileum intubation. Other studies showed in similar settings a

much lower or comparable IIR [25, 26], respectively.

However, factors such as length and type of endoscopes, lateral ver-
sus supine position and external manual splitting were not routinely
assessed in our study, which could have increased the IIR particularly
in EC-assisted colonoscopy. Last, the trainees participating in our
study (and especially their high ADR) may not be comparable with
trainees in other countries, since we motivate fellows to start using
the EC device eatly in their training program. Despite a steep learn-
ing curve, future studies are needed to investigate the minimum num-
ber of EC-assisted colonoscopy to achieve a high IIR in combination
with an ADR >25%.

In summary, ileum intubation in EC-assisted colonoscopy was high
and achieved at a rate comparable with standard colonoscopy, irre-
spective of the experience of the endoscopist. A significantly in-
creased ADR in trainees performing EC-assisted colonoscopy may
support the participation of less-experienced endoscopists in CRC
screening programs. Future studies need to address if the lower SSL
rate in trainees using EC-assisted colonoscopy have an adverse effect

on the number of interval cancers.
References

1. Ferlitsch M, Moss A, Hassan C, Bhandari P, Dumonceau JM, Paspatis
G, et al. Colorectal polypectomy and endoscopic mucosal resection
(EMR): European Society of Gastrointestinal Endoscopy (ESGE)
Clinical Guideline. Endoscopy. 2017; 49(3): 270-97.

2. Rex DK, Boland CR, Dominitz JA, Giardiello FM, Johnson DA,
Kaltenbach T, et al. Colorectal Cancer Screening: Recommendations
for Physicians and Patients From the U.S. Multi-Society Task Force on
Colorectal Cancer. Gastroenterology. 2017; 153(1): 307-23.

3. Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M,
et al. Cancer incidence and mortality patterns in Europe: Estimates
for 40 countries and 25 major cancers in 2018. Eur J Cancer. 2018;
103: 356-87.

4. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer |
Clin. 2019; 69(1): 7-34.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2022, 78(20): 1-6

Kaminski MF, Regula ], Kraszewska E, Polkowski M, Wojciechowska
U, Didkowska J, et al. Quality indicators for colonoscopy and the risk
of interval cancer. N Engl ] Med. 2010; 362(19): 1795-803.

Cotley DA, Jensen CD, Matks AR, Zhao WK, Lee JK, Doubeni CA, et
al. Adenoma detection rate and risk of colorectal cancer and death. N
Engl ] Med. 2014; 370(14): 1298-3006.

Biecker E, Floer M, Heinecke A, Strébel P, Béhme R, Schepke M, et al.
Novel endocuff-assisted colonoscopy significantly increases the pol-
yp detection rate: a randomized controlled trial. ] Clin Gastroenterol.
2015; 49(5): 413-8.

Williet N, Tournier Q, Vernet C, Dumas O, Rinaldi L, Roblin X, et al.
Effect of Endocuff-assisted colonoscopy on adenoma detection rate:

meta-analysis of randomized controlled trials. Endoscopy. 2018; 50(9):
846-60.

Triantafyllou K, Gkolfakis P, Tziatzios G, Papanikolaou IS, Fuccio L,
Hassan C. Effect of Endocuff use on colonoscopy outcomes: A sys-
tematic review and meta-analysis. World ] Gastroenterol. 2019; 25(9):
1158-70.

Jian HX, Feng BC, Zhang Y, Qu JY, Li YY, Zuo XL. EndoCuff-assist-
ed colonoscopy could improve adenoma detection rate: A meta-anal-
ysis of randomized controlled trials. ] Dig Dis. 2019; 20(11): 578-88.

Sola-Vera J, Catala I, Uceda F, Pic6 MD, Pérez Rabasco E, Siez J, et al.
Cuff-assisted versus cap-assisted colonoscopy for adenoma detection:
results of a randomized study. Endoscopy. 2019; 51(8): 742-9.

Bisschops R, East JE, Hassan C, Hazewinkel Y, Kaminski ME, Neu-
mann H, et al. Advanced imaging for detection and differentiation of
colorectal neoplasia: European Society of Gastrointestinal Endoscopy

(ESGE) Guideline - Update 2019. Endoscopy. 2019; 51(12): 1155-79.
Yu TM, Tradonsky A, Tang J, Arnold R]J. Cost-effectiveness of adding

Endocuff(®) to standard colonoscopies for interval colorectal cancer

screening, Clinicoecon Outcomes Res. 2019; 11: 487-504.

Gonzélez-Fernandez C, Garcia-Rangel D, Aguilar-Olivos NE, Barre-
to-Zufliga R, Romano-Munive AF, Grajales-Figueroa G, et al. Higher
adenoma detection rate with the endocuff: a randomized trial. Endos-
copy. 2017; 49(11): 1061-8.

Rex DK, Slaven JE, Garcia J, Lahr R, Searight M, Gross SA. Endocuff
Vision Reduces Inspection Time Without Decreasing Lesion Detec-
tion: A Clinical Randomized Trial. Clin Gastroenterol Hepatol. 2020;
18(1): 158-62.el.

Stolte M. The new Vienna classification of epithelial neoplasia of the
gastrointestinal tract: advantages and disadvantages. Virchows Arch.
2003; 442(2): 99-106.

Fang WC, Haridy ], Keung C, Van Langenberg D, Saunders BP, Garg
M. Endocuff Vision is safe to use for dysplasia surveillance in patients
with ulcerative colitis: a feasibility study. Endosc Int Open. 2019; 7(9):
E1044-¢8.

Floer M, Biecker E, Fitzlaff R, Réming H, Ameis D, Heinecke A, et al.
Higher adenoma detection rates with endocuff-assisted colonoscopy
- a randomized controlled multicenter trial. PLoS One. 2014; 9(12):
e114267.

Jacob A, Schafer A, Yong ], Tonkin D, Rodda D, Eteuati |, et al. En-

6


https://pubmed.ncbi.nlm.nih.gov/28212588/
https://pubmed.ncbi.nlm.nih.gov/28212588/
https://pubmed.ncbi.nlm.nih.gov/28212588/
https://pubmed.ncbi.nlm.nih.gov/28212588/
https://pubmed.ncbi.nlm.nih.gov/28555630/
https://pubmed.ncbi.nlm.nih.gov/28555630/
https://pubmed.ncbi.nlm.nih.gov/28555630/
https://pubmed.ncbi.nlm.nih.gov/28555630/
https://pubmed.ncbi.nlm.nih.gov/30100160/
https://pubmed.ncbi.nlm.nih.gov/30100160/
https://pubmed.ncbi.nlm.nih.gov/30100160/
https://pubmed.ncbi.nlm.nih.gov/30100160/
https://pubmed.ncbi.nlm.nih.gov/30620402/
https://pubmed.ncbi.nlm.nih.gov/30620402/
https://www.nejm.org/doi/full/10.1056/nejmoa0907667
https://www.nejm.org/doi/full/10.1056/nejmoa0907667
https://www.nejm.org/doi/full/10.1056/nejmoa0907667
https://pubmed.ncbi.nlm.nih.gov/24693890/
https://pubmed.ncbi.nlm.nih.gov/24693890/
https://pubmed.ncbi.nlm.nih.gov/24693890/
https://pubmed.ncbi.nlm.nih.gov/24921209/
https://pubmed.ncbi.nlm.nih.gov/24921209/
https://pubmed.ncbi.nlm.nih.gov/24921209/
https://pubmed.ncbi.nlm.nih.gov/24921209/
https://pubmed.ncbi.nlm.nih.gov/29698990/
https://pubmed.ncbi.nlm.nih.gov/29698990/
https://pubmed.ncbi.nlm.nih.gov/29698990/
https://pubmed.ncbi.nlm.nih.gov/29698990/
https://pubmed.ncbi.nlm.nih.gov/30863002/
https://pubmed.ncbi.nlm.nih.gov/30863002/
https://pubmed.ncbi.nlm.nih.gov/30863002/
https://pubmed.ncbi.nlm.nih.gov/30863002/
https://pubmed.ncbi.nlm.nih.gov/31429214/
https://pubmed.ncbi.nlm.nih.gov/31429214/
https://pubmed.ncbi.nlm.nih.gov/31429214/
https://pubmed.ncbi.nlm.nih.gov/31711241/
https://pubmed.ncbi.nlm.nih.gov/31711241/
https://pubmed.ncbi.nlm.nih.gov/31711241/
https://pubmed.ncbi.nlm.nih.gov/31711241/
https://pubmed.ncbi.nlm.nih.gov/31447569/
https://pubmed.ncbi.nlm.nih.gov/31447569/
https://pubmed.ncbi.nlm.nih.gov/31447569/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/28898920/
https://pubmed.ncbi.nlm.nih.gov/12596058/
https://pubmed.ncbi.nlm.nih.gov/12596058/
https://pubmed.ncbi.nlm.nih.gov/12596058/
https://pubmed.ncbi.nlm.nih.gov/31475220/
https://pubmed.ncbi.nlm.nih.gov/31475220/
https://pubmed.ncbi.nlm.nih.gov/31475220/
https://pubmed.ncbi.nlm.nih.gov/31475220/
https://pubmed.ncbi.nlm.nih.gov/25470133/
https://pubmed.ncbi.nlm.nih.gov/25470133/
https://pubmed.ncbi.nlm.nih.gov/25470133/
https://pubmed.ncbi.nlm.nih.gov/25470133/
https://pubmed.ncbi.nlm.nih.gov/30896062/

20.

21.

22.

23.

24.

25.

26.

27.

docuff Vision-assisted colonoscopy: a randomized controlled trial.
ANZ J Surg. 2019; 89(5): E174-¢8.

Karsenti D, Tharsis G, Perrot B, Cattan P, Tordjman G, Venezia F, et al.
Adenoma detection by Endocuff-assisted versus standard colonosco-
py in routine practice: a cluster-randomised crossover trial. Gut. 2020;
69(12): 2159-64.

Vemulapalli KC, Tippins N, Lahr RE, Sullivan AW, Love E, McWhin-
ney CD, et al. Impact of water filling on terminal ileum intubation with

a distal-tip mucosal exposure device. Gastrointest Endosc. 2020; 91(3):
663-8.

Sawatzki M, Meyenberger C, Marbet UA, Haarer ], Frei R. Prospec-
tive Swiss pilot study of Endocuff-assisted colonoscopy in a screening
population. Endosc Int Open. 2015; 3(3): E236-9.

Aziz M, Desai M, Hassan S, Fatima R, Dasari CS, Chandrasekar VT,
et al. Improving serrated adenoma detection rate in the colon by elec-
tronic chromoendoscopy and distal attachment: systematic review and
meta-analysis. Gastrointest Endosc. 2019; 90(5): 721-31.el.

Verheyen E, Castaneda D, Gross SA, Popov V. Increased Sessile Ser-
rated Adenoma Detection Rate With Mechanical New Technology De-
vices: A Systematic Review and Meta-Analysis. ] Clin Gastroenterol.
2021; 55(4): 335-42.

Buerger M, Kasper P, Allo G, Gillessen J, Schramm C. Ileal intubation
is not associated with higher detection rate of right-sided convention-
al adenomas and serrated polyps compared to cecal intubation after
adjustment for overall adenoma detection rate. BMC Gastroenterol.
2019; 19(1): 190.

Leiman DA, Jawitz NG, Lin L, Wood RK, Gellad ZF. Terminal ileum
intubation is not associated with colonoscopy quality measures. ] Gas-
troenterol Hepatol. 2020; 35(9): 1503-8.

Lenze F, Beyna T, Lenz P, Heinzow HS, Hengst K, Ullerich H. En-
docuff-assisted colonoscopy: a new accessory to improve adenoma

detection rate? Technical aspects and first clinical experiences. Endos-
copy. 2014; 46(7): 610-4.

2022, V8(20): 1-7


https://pubmed.ncbi.nlm.nih.gov/30896062/
https://pubmed.ncbi.nlm.nih.gov/30896062/
https://pubmed.ncbi.nlm.nih.gov/32209605/
https://pubmed.ncbi.nlm.nih.gov/32209605/
https://pubmed.ncbi.nlm.nih.gov/32209605/
https://pubmed.ncbi.nlm.nih.gov/32209605/
https://pubmed.ncbi.nlm.nih.gov/31756315/
https://pubmed.ncbi.nlm.nih.gov/31756315/
https://pubmed.ncbi.nlm.nih.gov/31756315/
https://pubmed.ncbi.nlm.nih.gov/31756315/
https://pubmed.ncbi.nlm.nih.gov/26171436/
https://pubmed.ncbi.nlm.nih.gov/26171436/
https://pubmed.ncbi.nlm.nih.gov/26171436/
https://pubmed.ncbi.nlm.nih.gov/31288029/
https://pubmed.ncbi.nlm.nih.gov/31288029/
https://pubmed.ncbi.nlm.nih.gov/31288029/
https://pubmed.ncbi.nlm.nih.gov/31288029/
https://pubmed.ncbi.nlm.nih.gov/32649444/
https://pubmed.ncbi.nlm.nih.gov/32649444/
https://pubmed.ncbi.nlm.nih.gov/32649444/
https://pubmed.ncbi.nlm.nih.gov/32649444/
https://pubmed.ncbi.nlm.nih.gov/31730463/
https://pubmed.ncbi.nlm.nih.gov/31730463/
https://pubmed.ncbi.nlm.nih.gov/31730463/
https://pubmed.ncbi.nlm.nih.gov/31730463/
https://pubmed.ncbi.nlm.nih.gov/31730463/
https://pubmed.ncbi.nlm.nih.gov/32003060/
https://pubmed.ncbi.nlm.nih.gov/32003060/
https://pubmed.ncbi.nlm.nih.gov/32003060/
https://pubmed.ncbi.nlm.nih.gov/24824090/
https://pubmed.ncbi.nlm.nih.gov/24824090/
https://pubmed.ncbi.nlm.nih.gov/24824090/
https://pubmed.ncbi.nlm.nih.gov/24824090/

