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Abstract
Subepithelial lesions (SE) are rare. They are found in only one out of every 300 endoscopies (0.36%). Of 
these, only 10% are located in the duodenum. When endoscopy does detect a subepithelial lesion in the 
duodenum it is important to make an initial description of its size, shape, color, mobility, and consistency to 
touch. Next, a closed biopsy sample must be taken with pincers and analyzed to detect whether it is a cyst and 
whether it has a pillow sign which is highly suggestive of lipoma. When the lesion is neither a cyst nor a lipoma, 
endoscopic ultrasound is indicated, especially if the lesion is larger than one centimeter.
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Upper digestive tract subepithelial tumors (SETs) are 
so rare that only one in 300 endoscopies can find a SET 
(about 0.36%) (1). Recent studies have shown that finding 
these tumors is a qualitative indicator for early gastric can-
cer detection (2). The evidence available in the literature 
on SETs is very poor. Most studies are based on case series 
or expert opinions. One recent series looked at 129 sube-
pithelial lesions of which 98 were located in the stomach, 
14 in the esophagus and only 11 in duodenum (8.5%) 
(3). In general most SETs are considered to be asympto-
matic. Sixty percent are located in the stomach, 30% in the 
esophagus, and 10% in the duodenum (4-6).

HOW SHOULD THESE LESIONS BE APPROACHED?

As soon as duodenal SET is found during endoscopy, eva-
luation of the tumor should begin. Initially describe its size, 
shape, color, mobility and touch. Finally, describe its consis-
tency.  This can be evaluated with the closed biopsy forceps 

allowing us to detect if it is cystic, firm or has the sign of the 
pillow which is highly suggestive of lipoma. If the lesion’s 
mucosa has slight irregularities and a central depression, it 
is suggestive of an ectopic pancreas. Usually cysts or varices 
have smooth symmetrical mucosa while GISTs may have 
slight ulceration and are firm and mobile (7).

The next step is to use an imaging technique to evaluate 
the lesion. Endoscopic ultrasound (EUS) is the technique 
of choice which has replaced other techniques. This test is 
indicated only if the lesion measures more than one cm. If 
it is smaller, the patient should be scheduled for a follow-up 
endoscopy one year later (8). The accuracy of EUS to diffe-
rentiate extraluminal compression of a subepithelial tumor 
is over 95% which is better than other imaging techniques 
such as conventional ultrasound and CT scans which are 
no longer mentioned in the literature (9, 10).

We propose evaluating duodenal lesions with EUS as 
follows: first locate the echoic layer which contains the lesion, 
then assess whether it is hypoechoic, isoechoic or hyperechoic.
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Second Echo Layer

The Second Echo Layer is the deepest part of the mucosa, 
lamina propria and muscularis mucosa. Lesions rarely origi-
nate in this layer, but those that do are usually hypoechoic.

Hypoechoic lesions
Most tumors that originate in this layer are muscular, usua-
lly leiomyomas, however these tumors are most often are 
located in the muscular layer (Fourth Echo Layer).

Neuroendocrine tumors (NETs) usually grow in the 
second layer and extend to the Third Echo Layer. These 
tumors typically appear to be or reticular or erythematous 
in the mucosa.

Anechoic lesions
Specifically inclusion or retention cysts, can be seen in this layer.
  
Third Echo Layer

The Third Echo Layer is a strip of tissue that appears to 
be hyperechoic to ultrasonography. Numerous tumors can 
originate in this layer.

Hyperechoic lesions are found in this layer. Lipomas are 
most frequently found (Figure 1). They are homogeneous 
hyperechoic lesions that usually have the pillow sign when 
pressed with endoscopic forceps. Hamartomas of Brunner’s 
glands are also hyperechoic lesions in the Third Layer, but, 
unlike lipomas, they can also be found in the Second Layer. 
They are homogeneous and within them can be found an 
anechoic image like a dilated duct.

Neurofibromas are usually hyperechoic and originate in 
the submucosa or muscularis propria.

Figure 1. The typical endoscopic image of a subepithelial lesion, in this 
case a lipoma, can be seen in the lower right corner.

A hypoechoic lesion in this layer may be an ectopic or abe-
rrant pancreas. Usually these lesions are heterogeneous, 
and you can occasionally see an anechoic ductal structure 
in the center that may be a duct. In the endoscopy you will 
see a lesion with a depressed center which may be in duo-
denum but most are in the antrum.

We can also find hypoechoic NETs although they are not 
subepithelial tumors themselves since they are not mesen-
chymal by nature, but rather are neuroendocrine tumors. 
They are usually small (less than one cm) hypoechoic (but 
more echoic than muscle) and settle in the deep mucosa 
(Second Echo Layer) which usually makes biopsies and 
histological study possible.

Gastric lymphomas may be hypoechoic or hyperechoic 
depending on the submucosa. Other less common lesions that 
are hypoechoic and depend on the Fourth Layer are neurofi-
bromas and metastases which are very rare in the duodenum.

When anechoic lesions are observed in this layer, we must 
think about vascular structures or cysts. Doppler echo 
helps assess whether there is flow which helps differentiate 
them. Cysts seen in the wall of the gastrointestinal tract 
are usually benign and may be inclusion cysts, duplication 
cysts or retention cysts.

Fourth Echo Layer

The Fourth Echo Layer is the muscularis, so most tumors 
in this layer are of muscular origin.

Hyperechoic lesions are rare in this layer but may be lym-
phomas, neurogenic tumors or metastases.

Most hypoechoic lesions in this layer are stromal tumors 
(GIST) which, although more common in the stomach, 
can also occur in the duodenum (Figures 2 and 3). Other 
lesions that may have this appearance are metastases (lung 
or breast), glomus tumors and schwannomas. Lymphomas 
can also be found in this layer but are usually associated 
with the outermost layers.

In our unit we use an alpha numeric descriptor for diag-
nosis when evaluating subepithelial lesions because the 
correlation of the endoscopic ultrasound image with the 
final histological result is not optimal (11). The first let-
ter is C for capa (Spanish for layer) which is followed by 
the number of the layer in which the lesion is located (1 
to 5). Next follows the letter E for echogenicity which is 
followed by a echogenicity rating from = to 3 (0; anechoic 
1; hypoechoic 2; isoechoic, 3; hyperechoic). If, for exam-
ple, a diagnosis includes the notation “C4E1”, it means 
that the lesion is in the Fourth Layer and is hypoechoic. 
The differential diagnosis must now be made among 
GISTs, leiomyomas or even schwannomas.

The natural history of a SET depends on its histologic 
type. If it appears to be a benign lesion such as a lipoma, 
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Brunner hamartoma or ectopic pancreas, it will tend not 
to change over time and will not require monitoring. 
Nevertheless, for potentially malignant lesions such as 
GISTs, follow/up is a requirement. One study followed 49 
patients with GISTs under 3cm for an average of 30 months 
and found that tumors increased 25% in size in only five 
patients. Those tumors were resected (11). On the other 
hand, NETs tend to grow and metastasize, so all of them 
should be resected regardless of size. A Japanese study eva-
luated tumors that had already metastasized and found that 
they measured only 14.5mm on average (12).

Figure 2. Ulcerated sub epithelium in the second portion of the 
duodenum which was referred for EUS.

Figure 3. EUS shows a hypoechoic lesion in Layer 4 corresponding to 
a GIST.

WHEN SHOULD EUS GUIDED FINE NEEDLE 
ASPIRATION BE PERFORMED FOR SETS?

There is no consensus in the literature about puncturing a 
SET to obtain a biopsy sample, especially when the lesion 
is located in the duodenum. Although the risk is low, 
the results are not optimal especially with small lesions. 
Although there are no studies that specifically focus on 
EUS guided fine needle aspiration of duodenal lesions, a 
study by Brugge et al. has shown showed that the yield of 
EUS without fine needle aspiration of lesions smaller than 
2cm is only 45% while EUS guided fine needle aspiration 
to allow histology is the gold standard (13).

It is generally considered that EUS guided fine needle 
aspiration may be indicated for lesions of the muscularis 
propria, especially if they are hypoechoic or larger than 
two cm in size. Since it has been seen that lesions in other 
layers and lesions that are not hypoechoic are unlikely to 
be malignant, yet another article by the same author has 
shown that EUS guided fine needle aspiration of GISTs 
in the duodenum produce much poorer sample quantities 
than does the same procedure in the stomach (14).

EUS guided fine needle aspiration’s performance in 
subepithelial lesions varies from 43.3% to 78.4% (15, 16). 
In terms of biopsy samples, subepithelial lesions produce 
17% to 38% (17). The aforementioned series by Buscaglia 
et al. compared performance of jumbo biopsy to EUS gui-
ded fine needle aspiration for 129 subepithelial lesions and 
reported that the jumbo biopsies have a yield of 58.9% and 
that the yield of EUS guided fine needle aspiration was 
45.1%. Results for jumbo biopsies were better than those 
of EUS guided fine needle aspiration biopsies for Third 
Layer lesions (65.1% vs 35.5%) and worse for Fourth Layer 
lesions (40.0% vs. 57.1%) (3). Unfortunately, 34.9% of the 
patients had significant bleeding from the biopsies. This 
work suggests that jumbo biopsies should be used for Third 
Layer lesions and that fine needle EUS guided fine needle 
aspiration should be used for the Fourth Layer. Another 
recent work by the group of Costamaña performed fine 
needle aspiration guided by a new frontal endoscope with 
ultrasound on 121 patients with subepithelial lesions. 
Thirteen lesions were in the esophagus, 96 in the stomach 
96, 10 in the duodenum, and two in the rectum. The perfor-
mance was excellent even for the lesions in the duodenum. 
Sensitivity was 93.4% (113/121) and specificity was 100% 
(18). This suggests that EUS guided fine needle aspiration 
for duodenal lesions could be improved with this equip-
ment because it allows a better approach than does conven-
tional equipment.
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irregular borders, or cystic spaces within it, it should be 
punctured to establish the prognosis (24). All duodenal 
NETs should be resected. Benign lesions do no warrant 
monitoring since they are unlikely to change.

The decision to manage SETs surgically or endoscopica-
lly depends on the type of lesion and its size. If the lesion is 
a NET, it should be resected endoscopically when it is less 
than one cm. If it is between 1 and 2 cm, submucosal dissec-
tion may be feasible (26), or laparoscopic wedge resection 
may be the best option (22). Lesions larger than 2 cm should 
be resected by surgery with lymphadenectomy (23).

On the other hand, GISTs that are smaller than 2cm may 
be observed or punctured. Puncture allows determination of 
proliferation index Ki 67 which can establish the prognosis. 
Lesions larger than 2cm must be resected because of the risk 
of malignancy (24). Every day additional studies of GIST 
lesions located in the Fourth Layer or muscularis that have 
been endoscopically resected appear. This may become a 
very good n treatmentoptio in the future (27).

In short, subepithelial lesions less than one cm do not 
warrant echoendoscopy but should rather be followed-up 
endoscopically once a year.  If the lesion is larger, it is man-
datory to perform endosonography. If the lesion is small 
and is located in the first, second or third layer, it can be 
followed up in one year. If the lesion is large (2-3cm) espe-
cially if it is hypoechoic or is located in the Fourth Layer, it 
is ideal to EUS-guided puncture. If it is established that it 
is a benign lesion, it should be observed again in 6 months 
without EUS guided fine needle aspiration. If it has not 
grown, further follow-up is not needed, but if it is malig-
nant or has malignant potential, treatment is recommen-
ded. If the lesion is larger than 3 cm, it should be resected 
endoscopically or surgically without the necessity of EUS 
guided fine needle aspiration.
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EUS guided fine needle aspiration is very safe and has low 
risks. Prophylactic antibiotics are recommended only for 
cystic lesions. The patient should be under observation for 
at least one hour following the procedure. One study has 
collected 1,135 patients who had aspiration biopsies taken 
of SETs at 219 hospitals. Of the total number of lesions, 
73.5% were located in the stomach, 13.4% in the esopha-
gus, 8.2% in the duodenum, and 4.9% elsewhere. There 
were 93 duodenal lesions of which six were GISTs. This 
work showed that only five patients (0.44%) had severe 
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Only one of the five was a duodenal lesion. There were no 
perforations, and only one patient (0.09%) died within 
30days of EUS guided fine needle aspiration, but the death 
was not associated with bleeding or perforation (19).

WHEN SHOULD SETS BE TREATED? FOR WHOM 
SHOULD THEY BE TREATED? AND, HOW SHOULD 
THEY BE TREATED?

SETs should be treated if there is suspicion of malignancy 
or if the lesions are symptomatic. Duodenal lesions such 
as lipomas, ectopic pancreas, and Brunner’s hamartomas 
that are considered to be benign do not require treatment if 
they are not producing symptoms such as bleeding or obs-
truction. Lesions with malignant potential such as NETs, 
lymphomas and GISTs require treatment. Patients with 
duodenal NETs under 1 cm can be treated with endoscopic 
resection with great effectiveness and safety. This can be 
done with one loop or placement of a band. Lesions which 
are one to 2 cm can be resected with advanced surgical 
techniques such as wedge resection which limits the extent 
of the surgery or dissection to the submucosa. Use of these 
techniques depends on the experience of personnel at the 
medical center (22). Lesions larger than 2 cm should be 
managed surgically with lymphadenectomy. The technique 
will depend on location and experience (20-23).

Asymptomatic GISTs less than 2 cm should be endosco-
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monitored. A GIST over 2cm should be resected because 
of the risk of malignancy (24, 25).

WHAT IS THE FOLLOW-UP FOR SETS?

Suspicious asymptomatic GIST lesions less than 2 cm 
should be examined endoscopically every 6 months and 
annually with endoscopic ultrasound. If a lesions has 
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