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Abstract
Although uncommon, sporadic nonampullary duodenal 
adenomas have a growing detection due to the wide
spread of endoscopy. Endoscopic therapy is being increa
singly used for these lesions, since surgery, considered 
the standard treatment, carries significant morbidity 
and mortality. However, the knowledge about its risks 
and benefits is limited, which contributes to the current 
absence of standardized recommendations. This review 
aims to discuss the efficacy and safety of endoscopic 
mucosal resection (EMR) and endoscopic submucosal 
dissection (ESD) in the treatment of these lesions. A 
literature review was performed, using the Pubmed 
database with the query: “(duodenum or duodenal) 
(endoscopy or endoscopic) adenoma resection”, in the 
human species and in English. Of the 189 retrieved 
articles, and after reading their abstracts, 19 were 
selected due to their scientific interest. The analysis 
of their references, led to the inclusion of 23 more 
articles for their relevance in this subject. The increased 
use of EMR in the duodenum has shown good results 
with complete resection rates exceeding 80% and low 
complication risk (delayed bleeding in less than 12% of 
the procedures). Although rarely used in the duodenum, 
ESD achieves close to 100% complete resection rates, 
but is associated with perforation and bleeding risk in 
up to one third of the cases. Even though literature 
is insufficient to draw definitive conclusions, studies 
suggest that EMR and ESD are valid options for the 
treatment of nonampullary adenomas. Thus, strategies 
to improve these techniques, and consequently increase 
the effectiveness and safety of the resection of these 
lesions, should be developed.

Key words: Polyps; Duodenum; Adenoma; Resection; 
Endoscopy

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4253/wjge.v7.i7.720

World J Gastrointest Endosc  2015 June 25; 7(7): 720-727
ISSN 1948-5190 (online)

© 2015 Baishideng Publishing Group Inc. All rights reserved.



Core tip: Widespread use of endoscopy leads to incre
ase detection of sporadic nonampullary duodenal 
adenomas. Due to significant morbidity and mortality of 
surgical treatment in this setting, endoscopic treatment 
with endoscopic mucosal resection (EMR) or endoscopic 
submucosal dissection (ESD), has been progressively 
used for the resection of these lesions. This extensive 
and detailed review discusses the efficacy and safety 
of EMR and ESD in this context. We conclude that 
EMR and ESD are valid options for the treatment of 
sporadic nonampullary duodenal adenomas. Strategies 
to improve these techniques, and consequently increase 
their effectiveness and safety should be developed.

Marques J, Baldaque-Silva F, Pereira P, Arnelo U, Yahagi N, 
Macedo G. Endoscopic mucosal resection and endoscopic 
submucosal dissection in the treatment of sporadic nonampullary 
duodenal adenomatous polyps. World J Gastrointest Endosc 
2015; 7(7): 720-727  Available from: URL: http://www.
wjgnet.com/1948-5190/full/v7/i7/720.htm  DOI: http://dx.doi.
org/10.4253/wjge.v7.i7.720

INTRODUCTION
We searched Medline (PubMed) for all published 
manuscript up to 2014. The search terms used were 
“(duodenum OR duodenal) (endoscopy OR endo­
scopic) adenoma resection”. The search was restricted 
to English language and was extended by carefully 
reviewing the bibliographies of the pertinent manus­
cripts on this subject. Of the 189 retrieved articles, and 
after reading their abstracts, 19 were selected due to 
their scientific interest. The analysis of their references, 
led to the inclusion of 23 more articles for their 
relevance in this subject.

Duodenal adenomatous polyps are a rare disease in 
the general population, reported as incidental findings 
in up to 0.1%-0.34% of the patients undergoing upper 
gastrointestinal endoscopy[1,2]. The evolution and wide­
spread of this exam contributed to the increase in 
smaller sized polyps early diagnosis[3-5]. Adenomas are 
the histologic subtype that constitutes the majority 
of the duodenal lesions that need resection[2,6]. For 
this reason, they must be distinguished from non-
adenomatous polyps, namely the ones that originate 
in the mucosa (gastric metaplasia) or submucosa 
(carcinoid tumors, leiomyomas, lipomas, inflammatory 
fibroid polyps and gastrointestinal stromal tumors), 
hamartomatous polyps (Brunner glands hyperplasia and 
Peutz-Jegher polyps, among others), and metastatic 
polyps[1,5,6]. One of the goals of the treatment, common 
to all duodenal adenomas, is the elimination of the 
tumoral progression risk, which correlates with the 
size of the lesion and is similar to that of colorectal 
adenomas[6,7].

These lesions are classified, according to its location, 

in ampullary (if they involve the duodenal bulb major - 
ampulla of Vater - or minor) or not ampullary. In both 
circumstances, they may occur as part of a genetic 
syndrome associated with the development of polyps, as 
the Familial Adenomatous Polyposis, or sporadically[8,9].

Sporadic nonampullary adenomatous polyps have 
similar incidence in both sexes and are mostly diag­
nosed accidentally between the sixth and eighth 
decades of life[5,6]. Typically, these lesions are solitary, 
with sessile or flat morphology, more than 10 mm, 
located in the second portion of the duodenum and 
asymptomatic[9-14]. However, depending on their size, 
location and histological characteristics, they can 
cause dyspepsia, abdominal pain, bleeding and bowel 
obstruction[5].

The traditional therapeutic approach for duodenal 
polyps is local surgical excision or radical surgery, 
respectively characterized by high rates of recurrence 
and significant morbidity and mortality[15,16]. In 1973, 
Haubrich described the first endoscopic excision of a 
duodenal adenoma, which, since then, has been pointed 
out by several publications as a safe and effective 
alternative to surgery[3,4,10,11,17-19]. In a retrospective 
analysis of 62 patients with duodenal nonampullary 
polyps, the morbidity of the surgical therapy was 
significantly superior to the one of the endoscopic 
resection (33% vs 2%)[20].

The use of endoscopic techniques in the duodenum 
is still controversial, since it represents a diagnostic 
and technical challenge[3,6]. The duodenum has several 
peculiarities that make the endoscopic resection com­
plications risk higher than the one described elsewhere 
in the gastrointestinal tract[21]. Indeed, its narrow lumen 
and retroperitoneal fixation hampers the maintenance 
of an adequate vision field during the procedure[22]. On 
the other hand, this organ has the thinnest wall of the 
digestive tract and shows a thick fibrous submucosa, 
even in a non-pathological situation, which can limit the 
protrusion of the mucosa achieved by the submucosal 
saline injection[22].

The scientific evidence of the risks and benefits of 
the endoscopic treatment and its long-term outcomes 
in the resection of nonampullary polyps, both sporadic 
and associated with genetic syndromes, is limited[23,24]. 
This reality contributes, along with the fact that this 
type of lesions is infrequent and has a natural history 
and clinical importance that is not fully understood, 
to the absence of a specific set of criteria for clinical 
guidance[5,24,25]. Consequently, the therapeutic stra­
tegies are usually considered taking into account the 
patient’s condition, the characteristics of the lesion 
and the experience of who performs the endoscopic 
technique[5,7,24].

In 2010, a review published by the National Institute 
of Clinical Excellence highlighted the lack of published 
material that addressed this topic[23]. Although the 
number of clinical trials has increased since then, the 
best treatment of nonampullary adenomas remains 
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subject of discussion[9]. The purpose of this work is to 
review the scientific literature regarding endoscopic 
resection of sporadic duodenal nonampullary adeno­
matous polyps, highlighting the benefits and drawbacks 
of EMR and ESD based on the analysis of different 
outcomes obtained with their practice.

INITIAL ASSESSMENT
Before endoscopic resection, it is essential to charac­
terize the size of the polyp, duodenal folds and lumen 
extension involvement[6]. It should be ensured that 
it doesn’t involve the ampulla of Vater (which would 
imply a different diagnostic and therapeutic approach) 
with a side-viewing endoscope or with endoscopic 
ultrasound[5,6,25].

The endoscopic appearance of duodenal adenomas 
cannot always distinguish them safely from non-
adenomatous polyps and thus, all lesions considered 
suspicious should be biopsied[25]. It is also important 
to determine the resectability of the lesion and detect 
any signs that suggest submucosal invasion, and that 
influence the treatment, such as tumors with depression 
(IIc in the Paris Classification), type V pit pattern 
classification described by Kudo, presence of bleeding, 
induration, ulceration or irregularities on the surface of 
the polyp and non-lifting sign after submucosal saline 
injection[5,6,26,27].

The exact role of endoscopic ultrasound in the evalua­
tion of nonampullary adenomas remains uncertain[24]. 
When it’s impossible to establish the relationship of the 
polyp with the pancreaticobiliary tree with a forward 
and side-viewing endoscopy, endoscopic ultrasound 
is an alternative technique, obviating the need of an 
endoscopic retrograde cholangiopancreatography[5]. 
Some researchers advocate its use in the evaluation of 
the depth of duodenal polyps larger than 20 mm[7,24]. 
However, according to Al-Kawas, the routinely use of 
endoscopic ultrasound, apart from not bringing great 
benefit, would have a considerable cost[7].

Newer techniques such as magnification endoscopy, 
endoscopy with narrowbanding imaging or chromoen­
doscopy (with a non absorbable dye such as indigo 
carmine) allow better delineation of the margins of 
the lesion and can be used in the initial evaluation of 
duodenal adenomas, potentially reducing incomplete 
resection rates[6,21]. Although there is little information 
regarding the use of magnification chromoendoscopy 
in the duodenum, this technique showed a reduction 
of local neoplastic recurrence from 8.7% to 0.5% 
when associated with EMR of flat colonic lesions bigger 
than 2 cm[28]. Shinoda et al[29] found that magnification 
endoscopy with narrowbanding imaging or indigo 
carmine is more accurate than endoscopic ultrasound in 
the evaluation of the gastric and oesophageal mucosal 
cancer depth. Future research will be essential for 
the determination of these techniques’ role in the 
duodenum[13].

EMR
This technique was developed to remove sessile or flat 
tumors that are confined to the superficial layers (mucosa 
and submucosa) of the GI tract wall. Classically, it’s used 
for en bloc or piecemeal resection, if the diameter is less 
or more than 2 cm, respectively[30]. The lesion is initially 
elevated by the injection of a saline substance into the 
submucosa that causes its protrusion into the duodenal 
lumen. Depending on the size of the polyp, the volume 
of injected solution can vary between 5 and 50 mL, 
and it may be necessary to repeat this procedure if 
the cushion created by the injected fluid dissipates 
before the resection is complete[30]. There are several 
solutions currently available, but isotonic saline (0.9% 
NaCl) is the most frequently used[30]. However, scientific 
evidence suggests that hypertonic solutions originate a 
better and longer-lasting elevation[6,31]. This procedure 
allows the isolation of the mucosa involved, facilitating 
its resection with an endoscopic snare, and reduces the 
risk of thermal and mechanical injury of the deepest 
layers. The non-lifting sign enables the identification 
of polyps that are likely to have submucosal invasion, 
and that don’t usually have an indication for endoscopic 
treatment[6,19,31]. The inclusion of adrenaline in the 
injected solution reduces the haemorrhagic risk and 
provides better visibility[6]. As a diagnostic tool, and 
differently from ablative therapy, it holds an important 
role in obtaining samples for histological analysis[31]. 
When compared to snare or forceps polypectomy, EMR 
allows resection of a larger area, as well as access to 
deeper levels, through the excision of the medium or 
deep submucosal layer[31]. It thus facilitates histological 
assessment of the entire lesion and thereby identifies 
foci of malignancy that cannot be included in the surface 
sample obtained by forceps or snare biopsy[18] (Figure 1).

Efficacy
The predominantly retrospective published clinical trials 
report an EMR complete resection rate of nonampullary 
adenomas of 79%-100%[4,10-14,18,19,32,33]. In the studies 
that indicate the type of resection, it appears that in 
64% of the cases it was possible to remove the polyp en 
bloc, having the remaining been excised with piecemeal 
resection[4,10,12,13,18,32-35]. The latter is more frequent in 
lesions larger than 20 mm, hardly removed safely en 
bloc, and seems to be associated with higher rates of 
recurrence and residual lesion[13,18,19,33]. The execution 
of the technique is a critical factor in minimizing these 
potential risks[19].

Kedia et al[12] studied the relationship between the 
adenomatous polyp size, the extent of duodenal lumen 
involved, and the efficacy of EMR. He concluded that 
although there is a significant association between the 
proportion of duodenal lumen involved and complete 
endoscopic resection, the same doesn’t happen be­
tween the latter and the size of the lesion. The complete 
resection rate achieved in tumors involving less than 
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ding) in 9% of procedures[6]. As there is no standar­
dized definition of immediate haemorrhage, it’s hard 
to know whether the reported cases were clinically 
significant or had comparable gravity. However, Lepilliez 
et al[18] does not consider it a true complication, since 
it can often be controlled by application of endoscopic 
clips, using ablative therapy or adrenaline injection 
adrenaline. None of the described cases needed blood 
transfusion[3,4,6,10,11,18,19].

Late bleeding rate ranges from 0 to 12%[1,4,10,12,13,18

,19,33]. A recent study, that included 50 nonampullary 
adenomas, showed that the risk of delayed haemor­
rhage is significantly higher in lesions which diameter 
was bigger than 30 mm[35]. In all cases, bleeding occur­
red within the first 48 h after resection and was mostly 
approached conservatively or with endoscopic mono or 
bipolar electrocautery, epinephrine injection, haemostatic 
clips or a combination of these[1,4,10,12,13,18,19,33].

The proceeding method regarding the presence 
of visible non-bleeding vessels and the closure of the 
resected area as a preventive measure of late haemorr­
hage, are questions that don’t gather a consensus 
answer[35]. Kim et al[13] defends that primary closure 
with clips is preferable to ablative therapy, since it does 
not increase the risk of tissue injury. Although closure of 
primary defects smaller than 2 cm is usually possible, 
it will probably be unnecessary, except in cases where 
there is potential risk of late bleeding[35]. On the other 
hand, areas bigger than 2 cm cannot be safely closed 
because of the difficulty in opposing margins of the 
defect[13,18,35]. In the study of Lépilliez et al[18], the 
difference found between late haemorrhage rate of the 

one quarter of the luminal circumference was 94.7%, 
compared to 45.5% in those involving one quarter to 
half of the circumference. In lesions where more than 
half of the luminal circumference was involved no lesion 
was resected successfully. Thus, this author suggests 
that the strongest clinical predictor of a successful 
polyp excision is the luminal extension that it involves. 
The American Society for Gastrointestinal Endoscopy 
(ASGE) guidelines indicate that surgery should be 
considered in adenomas involving more than 33% of 
the circumference of the lumen[24].

In the studies that report the number of sessions 
required to achieve complete resection, 80% of the 
cases it was possible with one session, 17% with 
two sessions and only 3% in three sessions[6]. In all 
situations, the purpose of who performs the EMR 
should be to remove the entire polyp in one session, 
without compromise of security[21]. Areas with residual 
adenoma and fibrosis are more difficult to resect during 
subsequent interventions, which are associated with 
increased risk of complications[6,9,21].

The recurrence rate varies widely between 0% and 
36%, and all described recurrent lesions were treated 
with polypectomy snare or ablative therapy[6,9,13,18,19,36]. 
This high rate reinforces the need of a detailed resection 
of all adenomatous tissue, possibly with use of adjuvant 
therapy, and a rigorous follow-up period, especially in 
larger adenomas or with piecemeal resection[6,12,19].

Safety
Bleeding, which is associated with duodenal abundant 
vascularization, occurs during EMR (immediate blee­
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Figure 1  Endoscopic resection of a sporadic neoplastic lesion in the duodenum using endoscopic mucosal resection technique. A: Sessile lesion in the 
descending duodenum seen with white light (type 0 - Isp of the Paris classifi-cation); B: Same lesion after chromoendoscopy with indigo carmine; C: Same lesion after 
subepithelial injection of diluted adrenalin; D: Resected area after endoscopic mucosal resection; E: Closure of the resected area with clips; F: Lesion resected en 
bloc. Histology revealed a well-differentiated tubular adenocarcinoma limited to the mucosa, with 7 mm × 8 mm, without lymphatic or vascular invasion.
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circumferential incision is made in this layer, and the 
lesion is dissected from the underlying layers by using 
dissection knives[30] (Figure 2).

Efficacy
Complete resection rate of sporadic adenomatous 
nonampullary polyps by ESD ranges from 86% to 
100%[14,22,29,33,38,39]. No recurrence was described[14,22,33,38,39]. 
The choice of ESD instead of piecemeal EMR may be a 
way of reducing the recurrence associated with this last 
technique[13].

In a study by Honda et al[14], in which 15 non am­
pullary adenomas were resected by endoscopy (9 by 
ESD and the rest by EMR), found that the average 
diameter of the lesions removed by ESD was 24 mm (the 
largest lesion had 39 mm), and that those removed 
by EMR had an average size of 8 mm. The mean time 
of the interventions was also registered. ESD and 
EMR procedures took respectively 85 and 16 min in 
average. The inclusion of larger and more challenging 
lesions, as well as duodenal more difficult haemostasis 
in duodenum, are possible explanations given by the 
author for the time consumed by ESD.

Obtaining en bloc resection with negative margins 
is a well-known ESD advantage[40]. According to Endo 
et al[33], ESD should be the procedure of choice for 
lesions larger than 10 mm, and when it is desirable 
to obtain en bloc resection (including lesions whose 
biopsy or magnification endoscopy are suggestive of 
carcinoma). In their study, all adenomas larger than 
10 mm resected by EMR revealed positive margins. All 
adenomas resected by ESD had negative margins (the 

cases that had haemorrhagic prevention systematically 
done (with ablative therapy or clips) or bleeding 
treatment was required during the procedure, and 
cases that didn’t have bleeding prevention or immediate 
haemorrhage occurred, was statistically significant. 
In the first group, consisting of 14 patients, there was 
no late haemorrhage, while in the second 5 bleedings 
occurred in 23 patients (22%).

EMR has a perforation risk of the duodenal wall 
of 0.6%[6,35]. Registered perforations were managed 
with endoscopy or surgery conversion[18,35]. Resection 
limited to the adenomas that lifted after the submu­
cosal injection may be a way of preventing this compli­
cation[36].

ESD
This technique is widely used for en bloc resection of 
gastrointestinal lesions[5]. Despite its growing use in 
the stomach, colon and oesophagus, its use in the 
duodenum is less frequent[37]. This fact is probably 
due to its retroperitoneal fixation, thin wall and narrow 
lumen, which make the intervention at this location 
technically difficult[14,29]. The low prevalence of duodenal 
lesions may be one of reasons that can explain the ESD 
long learning curve in the duodenum[14]. The published 
studies that performed this technique are few and 
include a small number of patients with short follow-up 
periods[14,29,33,38,39].

ESD is generally performed in several stages. 
After marking the margins of the lesion, by electrocau­
terization, and lifting it by submucosal injection, a 
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Figure 2  Endoscopic resection of a sporadic neoplastic lesion in the duode-num using endoscopic submucosal dissection technique. A: Flat lesion in the 
descending duodenum seen with white light (type 0-IIa of the Paris classi-fication); B: Same lesion after chromoendoscopy with indigo carmine; C: Partial dissection 
with endoscopic submucosal dissection; D: Dissection plan where the submucosal layer and the partially dissected lesion can be seen; E: Dissected area; F: En bloc 
dissected lesion. Histology revealed a well-differentiated adenocarcinoma limited to the mucosa, 40 mm × 32 mm, without lymphatic or vascular invasion.
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endoscopic resection long-term effectiveness of sporadic 
nonampullary adenomas[13,19,26,34]. Some of the results 
obtained in clinical trials exhibit considerable variability, 
which doesn’t have a clear justification, but may be 
associated, for example, to inconsistencies in outcome 
definitions by different authors, as well as the length of 
the follow-up period[7]. Moreover, most studies have a 
retrospective character, which can introduce selection 
bias and underestimate the complication rate[34].

Although most of the analysed studies and endoscopic 
techniques mentioned in this review were predominantly 
developed in Asian countries, it is important to note that 
this reality may not reflect the Western context[6]. After 
comparing these two populations, Min et al[34] states that 
Western studies show a lower complete resection rate, 
and suggests that this discrepancy can be clarified by the 
smaller sized lesions included in Asian studies, since the 
diagnosis of smaller adenomas has increased in these 
countries due to gastric cancer screening programs and 
subsequent widespread of the endoscopy[12,18,19,34]. Local 
recurrence rates are higher in Western countries, which 
again may be explained not only by the difference in 
the lesions size, but also by the follow-up period after 
resection, that seems to be shorter in Asia (6-29 mo 
vs 13-71 mo)[34]. Authors, however, rarely address this 
divergence.

EMR is an alternative to surgery in patients with 
less invasive superficial duodenal adenomas, entailing 
shorter hospital in-stay, lower costs, and providing 
a reasonable complication rate that can usually be 
controlled by endoscopy[13]. Resection is most likely 
to be complete in adenomas involving less than half 
of the luminal circumference[12]. It requires a tight 
monitoring period, especially after big adenomas 
or piecemeal resection, so that early detection and 
treatment of residual or recurrent lesions is possible[6,13]. 
ESD, although potentially providing en bloc resection 
with negative margins, has higher haemorrhagic and 
perforation risks in the duodenum when compared 
to EMR[9]. Therefore, when choosing the appropriate 
endoscopic technique, the risks of the procedure must 
be balanced against its benefits[40].

Although the scientific evidence level in this area 
is limited, the results obtained in these last years 
are encouraging. However, prospective studies with 
larger samples and extended follow-up periods will be 
necessary. Future development of techniques and tools 
that contribute to the prevention and early detection 
of recurrence, and increase the efficacy and safety of 
endoscopic resection in the duodenum, will be essential 
for a better therapeutic approach to these patients.
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