
Introduction
Endoscopic resection of colorectal polyps has made remarkable
progress and has facilitated challenging resection of larger le-
sions. In particular, endoscopic submucosal dissection (ESD)
enables en bloc resection of large superficial colorectal neo-
plasms, thus reducing local recurrence and facilitating accurate
pathological assessment [1]. However, it is sometimes challen-
ging to retrieve a large resected specimen via the anus without
fragmentation because the anus is too narrow for large lesions
to pass through. Fragmentation of a resected specimen sacrifi-
ces the effort involved in en bloc resection for accurate patho-

logical diagnosis. Therefore, several techniques for retrieval of
large resected specimens have been developed [2, 3, 4].

We previously published a video case report using a novel re-
trieval device, the Endo Carry Large Type (Hakko Co., Tokyo, Ja-
pan) [5]. This device enables complete isolation of the speci-
men in the bag followed by protective retrieval via the anus.
This study was performed to show the efficacy of this novel re-
trieval device for removal of large colorectal resected speci-
mens.

Potential role of a novel endoscopic retrieval bag for large
colorectal resected specimen: a proof-of-concept study
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ABSTRACT

Endoscopic submucosal dissection enables en bloc resec-

tion of large superficial colorectal neoplasms. However, it

is sometimes challenging to retrieve a large resected speci-

men via the anus without sample fragmentation. A novel

“bag-type” retrieval device has been developed to accom-

plish complete isolation and non-destructive delivery of

oversized specimens. This single-center retrospective study

was performed to demonstrate the efficacy of this device

for large colorectal resected specimens. Among 17 pa-

tients, we identified 18 superficial colorectal lesions for

which the use of a novel retrieval device (Endo Carry Large

Type) was indicated at specimen delivery at a referral can-

cer institute from March 2021 to July 2022. The median (in-

terquartile range) tumor size was 62.5 (52.0–79.5) mm. Re-

trieval of 17 (94%) of 18 resected specimens was performed

using the Endo Carry Large Type, and 16 (89%) were suc-

cessfully retrieved without sample fragmentation. The me-

dian (interquartile range) retrieval time was 4 (4–8) min-

utes, and no apparent adverse events were observed. The

novel Endo Carry Large Type device can accomplish colorec-

tal specimen retrieval safely and quickly without specimen

damage and therefore may contribute to accurate patho-

logical diagnosis.
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Materials and methods
Study design and patients

This was a single-center retrospective study. We reviewed med-
ical records and identified superficial colorectal lesions for
which use of the Endo Carry Large Type was indicated for retrie-
val of the resected specimen at Osaka International Cancer In-
stitute from March 2021 to July 2022. This retrieval device was
used to remove endoscopically resected specimens >4 cm that
were considered too large to retrieve without fragmentation by
conventional retrieval devices or that had undergone failed re-
trieval by conventional retrieval devices.

Endoscopic resection of large colorectal neoplasms

In our facility, ESD was mainly performed for large superficial
colorectal neoplasms. A FlushKnife BT (1.5mm, DK2618JB;
FUJIFILM Medical Co., Ltd., Tokyo, Japan) and Coagrasper (FD-
410LR; Olympus Corporation, Tokyo, Japan) were used for elec-
trical cutting and hemostasis, respectively, using an electrosur-
gical unit (VIO300D; ERBE, Tübingen, Germany). ESD was per-
formed according to a standardized method as previously de-
scribed [6]. Polypectomy was also performed for pedunculated
lesions if the stalk was able to be strangled by a 30-mm oval-
type electrosurgical snare (Lariat Snare; Steris, Mentor, Ohio,
United States). ESD was performed for lesions with a stalk that
was too thick to strangle with a snare.

Endo Carry Large Type

The Endo Carry Large Type is a modification of an existing endo-
scopic retrieval device, the Endo Carry (Hakko Co.). The original
Endo Carry has a large drawstring-type bag to use through the
scope. The bag of the original Endo Carry was 40mm in diame-
ter and 20mm deep, much larger than conventional products.
To maintain the capacity of the bag of the original Endo Carry, it
is designed so that the bag portion cannot be restored in the
sheath portion of the device after opening the bag portion,
even when it is completely closed. We redesigned the bag to in-
crease its capacity (60mm in diameter and 40mm in depth). As
a result, the capacity of the new bag, the Endo Carry Large

Type, increased from 3 to 20mL. Because this new bag no long-
er passed through the endoscope, the sheath portion was shor-
tened to a length of 1000mm to facilitate its operation inde-
pendently of the endoscope.

Retrieval technique

The retrieval procedure using the Endo Carry Large Type is as
follows. When the lesion is not located in the rectum, the re-
sected specimen should be transferred to the rectum using
endoscopic forceps. The endoscope is pulled out and the tip of
the endoscope is covered by the open bag of the Endo Carry
Large Type. The endoscope with the Endo Carry Large Type is
reinserted through the anus using a sufficient amount of lubri-
cating jelly. The endoscope is withdrawn within the rectum to
free it from the open bag. The specimen is placed in the bag un-
der endoscopic vision using endoscopic forceps. The snare is
pulled and the specimen is completely enclosed in the bag.
The Endo Carry Large Type is pulled out and the specimen is re-
trieved without fragmentation through the anus. A representa-
tive case is shown in ▶Fig. 1 and ▶Video. 1.

▶ Fig. 1 a Colonoscopy revealed a 150-mm lesion in the rectum. b The lesion was resected with endoscopic submucosal dissection and
enclosed in the bag. c Macroscopic appearance of the resected specimen.

VIDEO

▶ Video 1 A representative case in which a large resected speci-
men was retrieved with the Endo Carry Large Type
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Clinical findings and outcome definitions

The location, morphology, lesion size, and specimen size were
reviewed in the medical records. The macroscopic nodule size
of protruding lesions was estimated based on the recorded
endoscopic images of resected specimens. We reviewed all re-
corded videos of endoscopic procedures, and the retrieval time
was defined as the time from reinsertion of the colonoscope
with the Endo Carry Large Type to extraction of the resected
specimen in minutes. Technical success was defined as retrieval
of the resected specimen with the Endo Carry Large Type, al-
lowing for split collection of lesions not resected en bloc. Clini-
cal success was defined as retrieval of the specimen with no
fragmentation of the specimen.

Histological assessment

Resected specimens were fixed in 10% formalin and cut into 2-
mm slices. After the specimens were embedded in paraffin,
they were sliced into 3 μm-thick sections and stained with he-
matoxylin and eosin. Histological assessments were performed
according to the Japanese Classification of Colorectal, Appendi-
ceal, and Anal Carcinoma: the 3 rd English Edition [7].

Ethics

This study protocol was approved by the Ethics Committee of
Osaka International Cancer Institute (No. 21158). All partici-
pants were provided opportunities to decline study participa-
tion prior to the present investigation using the opt-out meth-
od on our hospital website.

Results
Patients and lesions

In total, 246 lesions larger than 2 cm were endoscopically re-
sected at Osaka International Cancer Institute from March
2021 to July 2022, and 18 lesions in 17 patients were retrieved
with the Endo Carry Large Type (▶Fig. 2). Sixteen lesions were
treated with ESD and two lesions with polypectomy. The medi-
an (interquartile range [IQR]) tumor size was 62.5mm (IQR
52.0–79.5), and 16 lesions were resected en bloc. The median
(IQR) estimated macroscopic nodule size of the 17 lesions, ex-
cluding one superficial lesion (0-IIa + IIc), was 50mm (IQR 35–
60). Ten lesions were located in the rectum and eight in the co-
lon. The characteristics of the patients and lesions are summar-
ized in ▶Table 1.

Clinical outcomes

The technical success rate and clinical success rate were 94%
(17/18, 95% confidence interval [CI] 72.7%–99.9%) and 89%
(16/18, 95% CI 65.3%–98.6%), respectively. Technical failure
was encountered for a circumferential lesion in the lower rec-
tum that was impossible to enclose in the bag. Although the
specimen was finally extracted with forceps, fragmentation
was observed. Clinical failure occurred for a pedunculated le-
sion in the sigmoid colon. Although the lesion was too large to
pull out of the anus after storing it in the Endo Carry Large Type
bag, the patient was able to excrete the lesion by straining on

his own while the specimen was still contained within the Endo
Carry Large Type bag. However, fragmentation of the specimen
was observed. The median (IQR) retrieval time was 4 minutes
(IQR, 4–8). Patient clinical outcomes are summarized in ▶Ta-
ble1. No apparent adverse events (AEs) related to use of the
Endo Carry Large Type were observed.

Discussion
In this study, the Endo Carry Large Type was used for retrieval of
18 endoscopically resected specimens. The technical success
rate and clinical success rate were 94% and 89%, respectively.
The device enabled retrieval of lesions up to 150mm in diame-
ter without fragmentation. The median retrieval time was

Endoscopically resected lesions of >20 mm (n = 246)

Retrieval with Endo Carry Large Type device (n = 18)
Median (IQR) tumor size: 62.5 (52.0–79.5) mm

Retrieval with or without conventional device 
(n = 228)
Median (IQR) tumor size: 30.0 (25.0–37.25) mm

▶ Fig. 2 Study flowchart. IQR, interquartile range.

▶Table 1 Characteristics of patients, lesions, and outcomes.

17 cases 18 lesions

Median age, years (range) 63 (40–82)

Sex, n

Male/Female 9/8

Location, n

Right colon/left colon/rectum 4/4/10

Macroscopic type, n

0-Ip/0-Isp/0-Is/0-IIa + IIc/LST-GM 2/1/2/1/12

Median (IQR) tumor size, mm 62.5(52–79.5)

Endoscopic resection, n

ESD/polypectomy 16/2

Histology

HGA/Tis in adenoma/T1b/T2 2/12/3/1

En bloc resection rate, % (n), [95% CI] 89% (16/18) [65.3–98.6]

Technical success rate, % (n), [95% CI] 94% (17/18) [72.7–99.9]

Clinical success rate, % (n), [95% CI] 89% (16/18) [65.3–98.6]

Median (IQR) retrieval time, minutes 4 (4–8)

IQR, interquartile range; ESD, endoscopic submucosal dissection; HGA,
high-grade adenoma; CI, confidence interval; LST-GM, laterally spreading
tumor-granular nodular mixed type.
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short, and no AEs associated with the use of this novel retrieval
device were observed.

As the lesion size increases, the incidence of invasive cancer
increases. Because depth of invasion determines the need for
additional treatment [8, 9], it is important to accurately deter-
mine the presence and depth of invasion. Theoretically, en bloc
resection of specimens provides better pathological informa-
tion than piecemeal resection. However, as lesion size increas-
es, damage to the lesion more readily occurs during retrieval
through the narrow anus. The Endo Carry Large Type enables
retrieval of large lesions without fragmentation. This device
will maximize the advantages of ESD, which can enable resec-
tion of large lesions en bloc.

Conventional endoscopic retrieval devices used through the
working channel are limited by the size of the specimen that
can be placed into the bag and passed through the narrow
channel. The most important feature of the Endo Carry Large
Type is that it is not passed through the endoscopic working
channel. In addition, the bag does not need to be completely
retracted into the device sheath because of its structure, which
resembles a drawstring bag, ensuring maximal capacity of the
bag. These features increase the capacity of the bag and allow
large resected specimens to be protectively retrieved. More-
over, although cooperation between the endoscopist and assis-
tant is important for use of this device, its simple operation and
high follow-up performance make it easy to handle even for in-
experienced assistants. In fact, although this device was han-
dled by assistants who had used it for the first time or only a
few times in this study, the median retrieval time was only 4
minutes.

Several techniques have been developed to retrieve large re-
sected specimens after ESD. One such technique involves the
Valsalva maneuver and is known as tumor extraction by defeca-
tion (TED) [4]. However, the TED procedure requires the patient
to defecate, which may be difficult depending on the depth of
sedation. Our novel retrieval device can be used regardless of
the depth of sedation. Tanaka et al. [2] reported a retrieval
method using a small grip-seal plastic bag. While this method
is effective for retrieving large colorectal resected specimens,
the procedure is complicated and the bag is not designed for
use with colonoscopy. Therefore, some patients complain of
pain when the bag passes through the anus. In contrast, the
Endo Carry Large Type was designed for use with colonoscopy
and is considered more generalizable.

In the present study, two lesions could not be retrieved with-
out fragmentation of the specimens. One lesion was too large
to enclose within the bag because it was an entire circumferen-
tial lesion in the rectum and its size was 120mm in diameter.
The other lesion could be enclosed within the bag, but the spe-
cimen could not be retrieved via the anus, probably because the
patient was a young man and the contraction of his anal sphinc-
ter was strong. The specimen was finally retrieved with the TED
method while keeping the bag closed, but fragmentation was
observed. These lesions are deemed difficult to retrieve with
no fragmentation by any device.

The Endo Carry Large Type can be used in the rectum only
because it is difficult to insert into the colon, and large lesions

must be brought from the colon to the rectum. However, there
is currently no comparable method to retrieve such a large co-
lonic lesion that cannot be brought to the rectum; such a lesion
must be fragmented to bring to the rectum. To our knowledge,
the Endo Carry Large Type is the most effective device with
which to retrieve a large lesion through the anus. This study is
limited by the possibility of selection bias due to the retrospec-
tive design, although the patients were consecutively enrolled.
In addition, this was a single-center, single-group study, which
may limit the generalizability of the results to other settings.

Conclusions
In conclusion, the novel Endo Carry Large Type device can ac-
complish colorectal specimen retrieval safely and quickly with-
out specimen damage and, therefore, may contribute to accu-
rate pathological diagnosis.
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