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Abstract

The diagnostic and treatment guidelines of superficial
non-ampullary duodenal tumors have not been
standardized due to their low prevalence. Previous
reports suggested that a superficial adenocarcinoma
(SAC) should be treated via local resection because of
its low risk of lymph node metastasis, whereas a high-
grade adenoma (HGA) should be resected because
of its high risk of progression to adenocarcinoma.
Therefore, pretreatment diagnosis of SAC or HGA is
important to determine the appropriate treatment
strategy. There are certain endoscopic features known
to be associated with SAC or HGA, and current practice
prioritizes the endoscopic and biopsy diagnosis of these
conditions. Surgical treatment of these duodenal lesions
is often related to high risk of morbidity, and therefore
endoscopic resection has become increasingly common
in recent years. Endoscopic mucosal resection (EMR)
and endoscopic submucosal dissection (ESD) are the
commonly performed endoscopic resection methods.
EMR is preferred due to its lower risk of adverse
events; however, it has a higher risk of recurrence than
ESD. Recently, a new and safer endoscopic procedure
that reduces adverse events from EMR or ESD has
been reported.

Key words: Endoscopic resection; Endoscopic mucosal
resection; Superficial non-ampullary duodenal tumor;
Endoscopic submucosal dissection; Closure

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Although superficial non-ampullary duodenal
tumors are rare, they can progress to cancer and meta-
stasize, and therefore early diagnosis and treatment
of these duodenal tumors is essential. Pretreatment
diagnosis for high-grade adenoma or superficial
adenocarcinoma helps to determine the appropriate
treatment strategy. Endoscopic resection has been
adopted as an effective and minimally invasive treatment
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for these duodenal lesions; however, even though
endoscopic mucosal resection has a lower risk of adverse
events, it has a higher risk of recurrence than endosco-
pic submucosal dissection. Recently, a new and safer
endoscopic procedure that reduces adverse events of
endoscopic resection has been reported.

Esaki M, Suzuki S, Ikehara H, Kusano C, Gotoda T. Endoscopic
diagnosis and treatment of superficial non-ampullary duodenal
tumors. World J Gastrointest Endosc 2018; 10(9): 156-164
Available from: URL: http://www.wjgnet.com/1948-5190/full/
v10/19/156.htm DOI: http://dx.doi.org/10.4253/wjge.v10.19.156

INTRODUCTION

The incidence of duodenal polyps has been reported
as 1.0%-4.6% in patients undergoing an upper
endoscopy!™. Non-ampullary duodenal cancer is
extremely rare, accounting for only 0.5% of all mali-
gnancies in the gastrointestinal tract™. Superficial non-
ampullary duodenal tumors (SNADETs) are defined as
lesions that are limited to the mucosa or submucosa,
including adenoma and adenocarcinoma. According to
a European study, the prevalence of duodenal villous
adenoma was 0.1%-0.4% in patients undergoing a
diagnostic or screening endoscopy'®.. Both duodenal
adenomas in familial adenomatous polyposis (FAP)
and sporadic non-ampullary adenomas have the
potential to progress to carcinomas based on the
adenoma-carcinoma sequence theory, similar to colonic
adenomas!”**., In addition, superficial non-ampullary
carcinomas occur de novo. Detection and treatment
of SNADETs at an early stage is essential for good
prognosis because of the poor prognosis of advanced
duodenal carcinomas!****!, Conventionally, these
lesions were removed surgically, but this procedure
was associated with a high rate of morbidity and
mortality!®*®, Recently, endoscopic resections (ER) have
been conducted for neoplasms in other organs including
the esophagus, stomach, and colon, and ER appears to
be an ideal treatment alternative to surgical resection
for patients with SNADETs. However, ER for SNADETs
is related to a high rate of adverse events, including
delayed bleeding and perforation**?°!, Standard
diagnosis and treatment have not been established
due to the low prevalence of SNADETs; therefore, this
study provided the current evidence for diagnosis and
treatment of sporadic SNADETSs.

RISK FACTORS OF SNADETS

FAP is known to be associated with the incidence of
SNADETs"*"), Several other factors are believed to be
associated with sporadic SNADETSs, including smoking,
colorectal neoplasm, and Helicobacter pylori (H. pylori)
infection. Smoking was identified as a risk factor for

SNADETs or small bowel adenocarcinoma (SBA)??4,
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with reported odds ratios of 2.7-4.6. Colorectal neoplasm
was reported as a risk factor of SBA and sporadic
duodenal adenoma'®**>*®; the reported odds ratio for
sporadic duodenal carcinoma among patients with
a history of colorectal cancer was 3.74. In addition,
H. pylori infection was identified as a risk factor for
SNADETs™. A previous study reported that superficial
non-ampullary duodenal epithelial carcinoma in patients
infected with H. pylori was significantly located on the
oral side of the major papilla compared to that in patients
who were not infected with H. pylori®®. Although gastric
cancer and atrophic gastritis mainly result from H. pylori
infection, the relationship between SNADETs and gastric
cancer or atrophic gastritis remains controversial®®>>>*,

CHARACTERISTICS OF SNADETS

SNADETs mainly exist in the descending part of the
duodenum®®3?, with 90% of treated SNADETs located
from the first to second portion of the duodenum®®3,
Of note, tumor location is not associated with final
histological grade™".

The gross type of SNADETs were classified according
to the Paris endoscopic classification™®!. The gross
morphology is based on endoscopic findings and divided
into protruded pedunculated (I p), protruded sessile
(Is), semipedunculated ( Isp), superficial elevated
(Ira), or superficial shallow or depressed types (1 c).
The elevated type was the most frequent gross type
of SNADETs™*?!, If two or more components were
detected, the lesion was diagnosed as a mixed pattern,
suchas Ta+ licor Ha+ Is.

PRETREATMENT DIAGNOSES OF
SNADETS

Endoscopic diagnoses were made by qualified endo-
scopists at the time of routine endoscopy, magnifying
endoscopy (ME), and chromoendoscopy with indigo
carmine (Figure 1). At present, there are no standard
criteria for the endoscopic diagnosis of SNADETs and
current practice includes obtaining biopsy specimens
after endoscopic diagnoses. C4.1 or HGA lesions
diagnosed by biopsy were reported to have the potential
to progress to malignant lesions®'®*”, especially for
lesions = 20 mm in size"**®, Another study stated that
C4.1 tumors diagnosed by biopsy using the Vienna
classification with nodular or rough surfaces with a red
color were more likely to progress to adenocarcinoma
during the follow-up period™, Malignant potential is
quite different between C3 and C4.1 Vienna classified
tumors and between LGA and HGA lesions diagnosed by
biopsy. C3 or LGA lesion diagnosed by biopsy showed
a low risk of progression to adenocarcinoma!****, for
which follow-up without ER may be acceptable due to a
high risk of adverse events.

The associations between endoscopic diagnoses
and final pathological diagnoses of resected specimens
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Figure 1 Endoscopic findings of a superficial non-ampullary duodenal tumor. A: A shallow depressed lesion (1Ic) is observed in the second portion of the
duodenum; B: Chromoendoscopy with indigo carmine; C: Magnifying endoscopy with narrow band imaging.

were reported in duodenal lesions. With regard to lesion
size, mean tumor diameter of high-grade adenoma
(HGA) lesions or superficial adenocarcinoma (SAC)
lesions was significantly larger than that of low-grade
adenoma (LGA) lesions®®®, The rate of lesions > 5 mm
in diameter in HGA or SAC lesions was significantly
higher than that in LGA lesions. Further, all submucosal
adenocarcinoma lesions are = 10 mm in diameter®®”.
According to pathological diagnosis based on the Vienna
classification, category 4 (C4) tumors had significantly
larger diameters than category 3 (C3) tumors™”. With
regard to the color of lesions, a solitary or predominantly
red color was significantly more frequent in HGA or SAC
lesions than those in LGA lesions®®®. A solely red colored
lesion was reported as an indicator of carcinoma".
Furthermore, all submucosal cancers were reported to
be red™. With regard to the macroscopic characteristics
of SNADETs, depression and mixed-type morphology
are reported to be associated with carcinoma®® 4,
Furthermore, submucosal cancers exhibited 0 -1 or O
- la + Ic types®™. The features of these lesions on
ME with narrow band imaging (NBI) was also reported,
and have been described as consisting of a microsurface
pattern and microvascular pattern, which assists
endoscopic diagnosis™*****, In addition, Kikuchi et af*"
proposed a diagnostic algorithm using ME with NBI for
SNADETs. However, the importance of pretreatment
biopsy diagnoses of SNADETs remains controversial.
Discordance between pretreatment biopsy diagnoses
and final pathological diagnoses was reported in
duodenal lesions™*'9*****] a5 well as gastric epithelial
lesions'*”!. Some patients with biopsy diagnoses of
HGA before resection were reported to have their
diagnoses upgraded from HGA to adenocarcinoma after
resection®®.. Pretreatment biopsy diagnoses had greater
specificity and similar accuracy, but lower sensitivity
compared with pretreatment endoscopic diagnoses™*",
Furthermore, Kakushima et a/®"! reported that pre-
treatment diagnoses of carcinomas via endoscopy
or biopsy were limited to 88% (57/65) of carcinoma
lesions. All lesions of carcinomas cannot be diagnosed
before treatment, even if biopsy was conducted.
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Unintended fibrosis may be induced by the biopsy
because the duodenal wall is thin, which may make
ER more difficult™ ***), Recently, Kakushima et a/*”’
suggested a useful scoring system to determine C3 and
C4 lesions. This system was based on lesion diameter,
color, macroscopic type, and nodularity that were easily
observed via endoscopy. A lesion that scored = 3
points was judged as C4 or higher. The scoring system’
s diagnostic accuracy rate was 86%, and the scores of
C4 or higher lesions were significantly higher than those
of C3 lesions (P < 0.001). This system helps clinicians
decide upon a suitable treatment strategy for SNADETs
without biopsy diagnosis.

Some studies categorized SNADETs as LGA, HGA,
or SAC based on histological diagnosis®®>*®'. On the
other hand, the revised Vienna classification was also
used as the diagnostic classification for SNADETs in
other reports!******4 These two classifications were
inconsistent, and there remains difficulty in creating a
unified classification.

RISK OF LYMPH NODE METASTASIS
AND INDICATIONS FOR ER

Conventionally, surgical removal was conducted
for SNADETs; however, high rates of morbidity and
mortality were reported. ER was recently recommended
as an alternative treatment for SNADETs. Cancer
without lymph node metastasis may be indicated for ER.
Previous case series have suggested that intramucosal
carcinoma has no lymph node metastasis, whereas
submucosal carcinoma carries a risk of lymph node
metastasis of up to 25%">*"1, Therefore, indications for
ER should be limited to clinically confirmed intramucosal
carcinomas, including HGA.

ER FOR SNADETS

ER was applied to SNADETs as an alternative and less
invasive treatment to conventional surgical resection.
However, ER for SNADETs remains a challenging
treatment because it is a technically difficult procedure
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with a high adverse events risk. The posterior wall of
the duodenum sticks to the retroperitoneum at the
superior and lower duodenal angles. It is often difficult
to maintain an appropriate visual field during endoscopy
while using the endo-knife because the duodenum is
located deep within the abdomen and has a narrow and
bent lumen. Double-balloon enteroscopy was reported
as useful for maneuverability™™. In addition, achieving
mucosal lift via local injection is difficult because of
numerous folds and Brunner glands. Therefore, although
endoscopic muscosal resection (EMR) and endoscopic
submucosal dissection (ESD) are mainly performed ER
techniques for SNADETSs, endoscopic techniques to resect
superficial SNADETs have not yet been standardized.

EMR AND SNARE POLYPECTOMY

EMR is a procedure that uses a snare and was the
preferred technique used in majority of previous studies.
This procedure was developed to resect sessile or
flat lesions limited to the superficial layers. EMR was
conventionally used not only for en bloc resection, but
also for piecemeal resection. A meta-analysis verified
the safety and effectiveness of EMR for non-ampullary
duodenal polyps, including 90% of adenomas®*. The
mean size of specimens resected via EMR was 13-35
mm. The rate of complete ER without remnant part
was 93% [95% confidence interval (CI): 89%-97%];
however, the en bloc resection rate was only 45% and
the piecemeal resection rate was 55%, with 29% of
cases requiring adjuvant argon plasma coagulation
after EMR. Furthermore, 10% of cases required multiple
procedures to achieve initial complete ER. EMR adverse
events included delayed bleeding [5% (95%CI:
2%-7%)] and perforation [1% (95%CI: 1-3%)].
Endoscopic management could be achieved for all
intraprocedural perforations, while surgery was required
for delayed perforations. The recurrence rate after EMR
was 15% over a 6-72 mo follow-up period. The rate of
successful endoscopic removal of recurrent lesions was
62% (95%CI: 37%-87%). Surgical intervention was
required in only 2.4% (95%CI: 0.6%-4.0%) of cases.
There was no procedure-related mortality. Additionally,
the safety and usefulness of EMR, as well as the
favorable long-term prognosis of this technique, were
previously reported!*®***>**’1 However, other reports
suggested that lesions > 2 cm in diameter tend to
require a piecemeal resection via EMR, leading to higher
recurrence®>*9*¥%% ncreasing tumor circumference
in the duodenal lumen was reported as the strongest
negative predictor of successful endoscopic treatment
including EMR for SNADETs™®",

Recently, underwater EMR (UEMR) was invented
as a new technique of EMR. This technique fills the
duodenal lumen with physiological saline without a
submucosal injection and is based on a similar principle
as conventional EMR, which lifts the mucosa and
submucosa away from the deeper muscularis propria
layer to achieve successful ER. The effectiveness of
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UEMR for the treatment of small SNADETs within 20 mm
was reported®, Closure with endoclip was achieved for
all lesions due to small mucosal defects after UEMR, and
this may have accounted to the lack of any associated
adverse events (i.e., delayed perforation and bleeding).

Additionally, cold polypectomy, including cold snare
polypectomy (CSP) and cold forceps polypectomy
(which were originally used for colorectal neoplasms),
was adopted as a method for small SNADETs. One
study compared resection width and depth of polyps
treated with CSP and HSP, and found that although
the resection depth after CSP was more superficial
compared to that after HSP, resection depth was
adequate following both techniques, and suggested
that CSP may have a superior safety profile to HSP for
colorectal subcentimeter polyps®®. In another study,
the effectiveness of cold polypectomy in treating both
sporadic and multiple SNADETs was reported without
adverse events®¥,

ENDOSCOPIC SUBMUCOSAL
DISSECTION

ESD was invented for en bloc resection of gastrointestinal
lesions where it is frequently used for the treatment of
gastric, colonic and esophageal lesions, but rarely used
for duodenal lesions. This may be partly explained by the
fact that ESD requires a high skill level and a qualified
operator with thorough knowledge of duodenal anatomy,
which is characterized by an abundance of blood vessels
in the submucosal layer and a thin muscle layert®,
However, in qualified hands, ESD has been reported to
achieve complete resection (en bloc resection without
positive margin) in 80%-100% of SNADETs™**34349,6667]
(Figure 2). The size of tumors that are treated via ESD
is larger than that via EMR. The rate of en complete
resection using ESD is higher than that using EMR, which
contributes to accurate histopathological assessment of
vertical and horizontal surgical margins, and results in a
lower risk of local recurrence!**®%7%,

ESD has been reported to be associated with a
higher rate of perforation than EMR, even among tumors
of the same size*®%7*72Electrocauterization, which is a
major risk factor for delayed perforation after endoscopic
treatment, is more frequently required during ESD
than during EMR™, The rates of intraoperative and
delayed perforations were reported as 6.3%-50.0% in
ESD cases and 0%-14.3% in EMR cases*>®%¢7747¢],
Moreover, emergency surgery has been performed in
3.3%-25.0% of patients who underwent duodenal ESD
as a result of uncontrollable intraoperative or delayed
perforationst*®**%¢””1  perforations occurred in the anal
portion of the ampulla of Vater because exposure of
the duodenal wall to pancreatic juice and bile enzymes
caused proteolysis or chemical irritation®. Therefore,
ESD should be performed in clinically appropriate
patients with SNADETs in order to avoid such serious
adverse events. Moreover, clinicians should take into
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Figure 2 Endoscopic submucosal dissections for a superficial non-ampullary duodenal tumor. A: Protruded sessile type ( I s) larger = 20 mm in size; B:
Mucosal incision around the lesion; C: Submucosal dissection of the lesion after mucosal incision; D: Mucosal defect after endoscopic submucosal dissection; E:
Closure of mucosal defect using multiple endoclips; F: Resected specimen.

account the fact that the length of hospital stay is longer
in patients that underwent ESD compared to EMR due to
the higher incidence of adverse events in the former™®.
Therefore, lesions that are resectable using EMR should
not be resected using ESD. ESD is recommended for
lesions > 20 mm or those suggestive of carcinoma,
which can likely be resected en bloc. Where duodenal
ESD was indicated, cases tended to be performed
under general anesthesia, and this was especially true
for larger lesions, in order to ensure safety and to
facilitate transition to surgery in the case of an adverse
event®®%®!, Recently, the pocket-creation method
using an ST hood was proposed as a safe and quick
altemative for duodenal ESD'®, which facilitates access
into the submucosal layer via the ST hood. The evidence
summarized above demonstrates that ESD is still a
challenging procedure due to its high adverse events
rate; and therefore, regardless of the procedure used,
an appropriate closure technique after ESD is required.

CLOSURE OF THE MUCOSAL DEFECT
AFTER ER

Closure of the mucosal defect after ER has been
suggested as a countermeasure for duodenal per-
foration, which may reduce the risk of hazardous
adverse events, as well as ESD in the colon®”®, Simple
prophylactic closure using an endoclip after duodenal ER
was reported to reduce the risk of delayed bleeding™”.
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However, complete closure could not be achieved with a
conventional clip, especially for a large ulcer after ESD,
because the size of a conventional clip is too small.
Furthermore, the grasp strength of a conventional clip is
insufficient to maintain closure. In fact, some clips drop
off, resulting in reports of delayed perforation®!. The
combination of endoclip and Endoloop using a double-
channel endoscope was reported for closure of large
mucosal defects after ER®®%. Recently, closure via
the string clip suturing method was developed, which
can be completed with a single-channel endoscope’®”’.
Furthermore, the over-the-scope clip (OTSC) (Ovesco
Endoscopy AG, Tubingen, Germany), polyglycolic acid
(PGA) sheets (Neoveil; Gunze Co., Kyoto, Japan) with
fibrin glue (Beriplast P Combi-Set; CSL Behring Pharma,
Tokyo, Japan), and laparoscopic-endoscopic cooperative
surgery (LECS) were recently reported as possible
measures of closure for large mucosal defects after
duodenal ESD.

OTSC was invented as a device for closure of mu-
cosal defects in acute gastrointestinal perforation and
anatomic leaks, in addition to being a hemostatic
device for bleeding lesions®®*®”, and has been used for
closure of gastrointestinal tract defects after ESD in the
duodenum. Mori et al®® reported the clinical outcome
of prophylactic closure after ESD using OTSC, and
found no occurrences of delayed bleeding and delayed
perforation. If the mucosal defect after ER is > 20 mm,
prophylactic closure with the OTSC is recommended for
safe and reliable closure, in spite of its higher medical
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costs compared to other available closure devices.

The combination of PGA and fibrin glue has been
generally used and proven safe in various surgeries’® %,
These materials were applied to endoscopic treatment
of the esophagus, stomach, and colon®***, and were
found to reduce the risk of post-ESD bleeding!.
Similarly, some case reports showed the efficacy of
shielding over ulcers after ER in the duodenum®-°7},
These materials are naturally absorbable, but remain
on the lesion for approximately 1 wk, which is when
delayed bleeding and perforation are likely to occur®".
This procedure may be particularly useful in lesions that
are difficult to close endoscopically or through surgery
because of their anatomical location.

LECS was developed as a treatment procedure for
gastrointestinal tumors®, This procedure is also applied
to duodenal tumors to reduce the risk of adverse
events. SNADETs are mainly treated with laparoscopic
reinforcement after ESD, which is called duodenal LECS
(D-LECS)¥\. In this procedure, the mucosal defect
is closed appropriately and tightly after laparoscopic
suturing of the duodenal wall from the serosal side. No
severe postoperative adverse events were reported.
Laparoscopic surgery can also assist the ESD procedure
by repositioning the duodenum. Furthermore, if perfo-
ration occurred during the ESD procedure, the perforation
can be closed endoscopically and laparoscopically, which
is easier than endoscopy alone. D-LECS was completed
in a closed manner with no risk of tumor dissemination.
However, ESD and LECS are most expensive than EMR,
and LECS is not covered by the national insurance
system. Although ESD and LECS may be more cost-
effective in the long-term because of their associated
low recurrence rates, we have to take into consideration
the high cost of ESD and LECS.

CONCLUSION

Although SNADETs are rare, they have a potential of
progression to cancer or further metastasis. Therefore,
the development of diagnosis and treatment procedures
at an early stage is important. However, these deve-
lopments may have occurred slower than those in other
gastrointestinal organs and are not yet standardized.
Hence, developing unified criteria and algorithms for
diagnosis and treatment of SNADETs is an important
clinical priority.

EMR may be the current first-line treatment for
SNADETs to prevent malignant progression. For smaller
lesions, UEMR or cold polypectomy may be safer.
Although ESD has a higher risk of adverse events, a
higher en bloc resection rate can be achieved, which
is suitable for larger lesions or lesions that are highly
suspicious of carcinoma. Closure techniques and the
shielding method for mucosal defect after ESD were
reported as useful methods for preventing ESD adverse
events. These new methods may overcome adverse
events in ESD.
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