
© 2017 SPRING MEDIA PUBLISHING CO. LTD | PUBLISHED BY WOLTERS KLUWER - MEDKNOW270

Address for correspondence 
Dr. Christian Jenssen, Medical Department, Krankenhaus Märkisch Oderland, Prötzeler Chaussee 5, D-15344 Strausberg, Germany. 
E-mail: c.jenssen@khmol.de 
Received: 2016-08-28; Accepted: 2017-02-09; Published online: 2017-08-24

Ectopic pancreas in the upper gastrointestinal tract: Is 
endosonographic diagnosis reliable? Data from the 
German Endoscopic Ultrasound Registry and review of 
the literature
Uwe Gottschalk, Christoph F. Dietrich1, Christian Jenssen2

Medical Department, Dietrich‑Bonhoeffer‑Klinikum, Neubrandenburg, 1Medical Department , Caritas Krankenhaus, Uhlandstr. 
7, D‑97980, Bad Mergentheim, 2Medical Department, Krankenhaus Märkisch Oderland, Strausberg/Wriezen, Germany

INTRODUCTION

Ectopic pancreas (EP) is a developmental anomaly 
including normal pancreatic tissue without any vascular 

ABSTRACT

Background: Ectopic pancreas (EP) belongs to the most frequent subepithelial lesions (SELs) of the upper 
gastrointestinal (GI) tract. In the majority of cases, it is detected incidentally. Differential diagnosis from mesenchymal 
subepithelial tumors may be difficult. Methods: Among 24,308 endosonographic examinations and interventions, 
which were prospectively enrolled in the database of the German Endoscopic Ultrasound (EUS) Registry from January 
2009 to August 2013, 575 were performed for suspected SELs of the upper GI tract. Sixty three cases of EP of the 
upper GI tract (stomach, n = 53; duodenum, n = 10; esophagus, n = 0) were extracted and retrospectively reviewed. 
Results: In 65.1% of cases, radial echoendoscopes or radial miniprobes were used for examination. Nearly 84% of EP was 
found in the stomach, 16% in the duodenum, none in the esophagus. In 88.9% of cases, the EUS examination discerned 
the layer of origin. In 59% of cases EP was described as a heterogeneous, in 28.6% as a homogeneous‑hypoechoic and 
in 7.9% as a homogeneous‑echogenic subepithelial mass lesion. Mean diameter was 13.0 mm × 8.1 mm, the mean ratio 
between long and short axis diameter was 1.75. EUS-guided fine needle aspiration (EUS-FNA) was used to accomplish 
cytological or histological diagnosis in only 6.3% of cases. Conclusions: EP accounts for 11% of all EUS examinations 
performed for subepithelial lesions of the upper GI tract and prospectively enrolled in the German EUS registry. Rather 
than being an eyecatcher, EP is a chameleon with numerous differential diagnoses. In selected cases, EUS-FNA may 
help clarifying the diagnosis.
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or anatomical relations with the anatomically normal 
located pancreas. In the stomach it belongs to the 
most common subepithelial lesions (SELs), and is 
also common in the duodenum, but exceedingly 
rare in the esophagus. Clinical implications, outcome 
and management of  EP are different from most 
mesenchymal tumors, in particular from gastrointestinal 
stromal tumor (GIST).[1-7] The first case of  EP, 
developed in an ileal diverticulum, was reported by 
Jean Schultz in 1727,[8] and its histological features 
were studied in  1859 by Klob et al.[9] The mechanism 
of  development of  ectopic pancreatic tissue is unclear. 
The two predominant theories involve misplacement 
of  pancreatic tissue during development versus tissue 
metaplasia.[10] The misplacement theory proposes that, 
during rotation of  the foregut, several elements of  the 
primitive pancreas become separated and eventually 
form mature pancreatic tissue along the length of  the 
gastrointestinal (GI) tract.[11] The metaplasia theory 
states that EP arises from areas of  pancreatic metaplasia 
of  the endoderm which migrate to the submucosa 
during embryogenesis.[12] The reported frequency of  
EP during laparoscopy is 0.5%, at panendoscopy 1%, 
and at autopsy 1.7%.[10] EP tissue may be functionally 
active, secreting pancreatic enzymes and/or insulin 
and glucagon.[13] However, EP is usually asymptomatic. 
Therefore, the majority of  cases is found incidentally 
during routine endoscopic or radiographic studies. 
Symptoms are mostly related to larger EP causing 
GI luminal obstruction, intussusception, or mucosal 
ulceration and hemorrhage.[7,11,14-19] If  EP is located in 
or near the papilla of  Vater, obstructive jaundice may 
result.[20-22] Rarely, acute or chronic pancreatitis may 
develop  in EP,  and  single  cases with  calcifications  and 
pseudocyst formation have been observed.[23-27] French 
authors postulated cystic dystrophy of  the duodenal 
wall to be a consequence of  duodenal EP,[28,29] and 
relations to groove pancreatitis have been discussed.[30-32] 
Finally, case reports of  nearly all distinct types of  
solid and cystic pancreatic neoplasms including ductal 
adenocarcinoma, neuroendocrine tumor, acinar cell 
carcinoma, serous cystadenoma, mucinous cystadenoma, 
and intraductal papillary mucinous neoplasia arising 
from EP have been published.[33-41]

EP may mimick other SEL, in particular GISTs, 
which harbor malignant potential.[42-44] Endoscopic 
ultrasound (EUS) is helpful in characterizing SEL, 
but cannot determine the type of  lesion or whether a 
lesion is benign or malignant with absolute certainty.[1-3] 
EUS-guided sampling is often used for cytopathological 

characterization of  upper GI subepithelial tumors, but 
diagnostic yield is limited to approximately 60%.[45] EUS 
provides the most useful information regarding tumor 
location in the gastric wall, and helps to select good 
candidates for endoscopic removal.[46-48]

The aim of  this study was to evaluate the frequency 
of  EP among SEL of  the upper GI tract reported 
in the German EUS Registry of  the German Society 
for Ultrasound in Medicine (DEGUM), their typical 
endosonographic features, and the role of  EUS-guided 
fine needle  aspiration  (EUS‑FNA)  for  diagnosis.

METHODS

Using the prospectively enrolled online database 
of  the German EUS Registry, we identified 24,308 
EUS examinations performed by 62 examiners from 
January 2009 to August 2013. The anonymized data 
collection of  the registry included age and sex of  
the patient, indication for examination, type of  
echoendoscope used,  adverse  events,  indication‑specific 
quality indicators and final diagnosis. For EUS 
examinations of  suspected SEL the following 
specifications were recorded: size of  the lesion, 
echogenicity/echo-pattern (anechoic, hypoechoic, 
hyperechoic, mixed echogenicity), assignment of  
layer of  origin (yes, no, infiltrating), EUS-FNA 
performed (yes/no). For EUS-FNA cases, information 
on needle size, number of  needle passes, adequacy 
of  material for cytopathological and histopathological 
examinations, benign/neoplastic or malignant nature 
of   the  lesion,  and  specific  diagnosis  are  available. No 
information was collected about symptoms, specific 
layer, outline, or endoscopic features.

We retrospectively reviewed all cases with the final 
diagnosis  of  EP  of   the  upper GI  tract  and  identified 
localization, size, echogenicity, and results of  EUS-FNA, 
if  performed.

RESULTS

Among 575 EUS examinations performed for SEL of  
the upper GI  tract, we  identified 63 patients  (33  female, 
30 male) with  the final  diagnosis EP  (15.6%;  stomach, 
n = 53; duodenum, n = 10; esophagus, n = 0). Among 
defined  SEL, EP was  the  third most  frequent  (11.0%), 
the relative frequency in the stomach being higher than 
in the duodenum and the esophagus [15.4% vs. 5.7% vs. 
0%; Tables 1 and 2].
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EUS was performed using curvilinear echoendoscopes 
(n = 20, 31.7%), radial echoendoscopes (n = 38, 
60.3%), and miniprobes (n = 3, 4.8%). In two cases, 
no information on the type of  echoendoscope was 
available. EUS-FNA of  suspected EP was performed 
in three cases only (4.8%). None of  the patients 
developed any adverse events in association with the 
EUS procedures.

In 58.7% of  cases, EPs of  the upper GI tract 
were described to have mixed echogenicity, in 

28.6% of  cases, the lesions were hypoechoic, and 
in 7.9% echogenic. Identification of  the layer of  
origin was feasible in 88.9% of  cases. Mean 
diameters were 13 ± 5.4 mm × 8.1 ± 3.8 mm 
(range: 5 mm × 4 mm–35 mm × 19 mm), the mean 
long/short axis ratio was 1.75 ± 0.64 [Table 2].

Stomach
EP accounted for 23.2% of  228 gastric SEL. The 
53 patients with gastric EP included 29 men and 34 
women, age ranging from 11 to 82 years (mean age: 
51 years). In average, the lesions measured 13.2 ± 5.8 mm 
(range: 5–35) × 8.1 ± 4.0 mm (range: 3–22 mm). The 
long/short axis ratio was 1.76 ± 0.65. Mixed echogenicity 
was described in 52.8% of  gastric EP, homogeneous 
low echogenicity in 37.7%, and homogeneous high 
echogenicity in 9.4% of  cases [Table 3].

Duodenum
Ten patients with  duodenal EP were  identified  among 
176 examinations performed for duodenal SEL. The 
patients included 4 men and 6 women, age ranging 
from 55 to 76 years (mean age: 66 years). Mean 
diameters were 11.7 ± 2.4 mm (range: 7–15 mm) 
× 7.9 ± 2.8 mm (range: 5–13) mm (long/short 
axis ratio: 1.63 ± 0.63. Nine of  ten duodenal EP were 
described as SEL of  mixed echogenicity, one case as 
homogeneous and hypoechoic [Table 4].

Esophagus
No EP case was identified among 171 cases of  
esophageal SEL.

EUS-FNA was performed in 4 cases for differential 
diagnosis of  gastric SEL, finally diagnosed as EP. 
Nineteen gauge (G) aspiration needles were used in 
three cases, a 22 G aspiration needle in one case. 
Adequate material  facilitating  a  specific diagnosis of  EP 

Table 1. Relative frequency of different types of subepithelial lesion in the stomach and duodenum
Type of SEL All 

(n=575) (%)
Esophagus 
(n=171) (%)

Stomach 
(n=228) (%)

Duodenum 
(n=176) (%)

Leiomyoma 163 (28.3) 94 (55.0) 54 (23.7) 15 (8.5)
GIST 108 (18.8) 7 (4.1) 91 (39.9) 10 (5.7)
Ectopic pancreas 63 (11.0) 0 (0) 53 (23.2) 10 (5.7)
Lipoma 49 (8.5) 9 (5.3) 1 (0.4) 39 (17.1)
Impression 46 (8.0) 27 (15.8) 3 (1.3) 16 (9.1)
Cyst/abscess 40 (6.9) 25 (14.6) 5 (2.2) 10 (5.7)
Cancerous lesions (including 
NET and metastases)

27 (4.7) 5 (2.9) 6 (2.6) 16 (9.1)

Miscellaneous and not 
specified

79 (13.7) 4 (2.3) 15 (6.6) 60 (34.1)

NET: Neuroendocrine tumor, GIST: Gastrointestinal stromal tumor, SEL: Subepithelial lesion

Table 2. General characteristics of patients 
and subepithelial lesion with final diagnosis of 
ectopic pancreas of the upper gastrointestinal 
tract
Characteristic n (%)
Sex

Male 30 (47.6)
Female 33 (52.4)

Age (years)
≤20 3
21–40 11
41–60 21
61–80 26
>80 2
Mean age (range) 53 (11–82) years

Size (long axis)
<10 mm 14 (22.2)
10–20 mm 43 (68.3)
>20 mm 5 (7.9)
Mean (±SD, minimum–maximum) mm 13.0 (±5.4, 5–35)
Long/short axis ratio 
(±SD, minimum–maximum)

1.75 (±0.64, 1.0–4.0)

Long/short axis ratio <1.5 24 (38.1)
Long/short axis ratio ≥1.5 38 (60.3)
No data on size 1 (1.6)

Location
Esophagus 0
Stomach 53 (84.1)
Duodenum 10 (15.9)

SD: Standard deviation
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was obtained in three cases of  hypoechoic SEL with 
2–4 needle passes using 19 G (n = 2) and 22 G (n = 1) 
aspiration needles. In another case of  gastric EP with 
mixed echogenicity, EUS-FNA using a 19G aspiration 
needle (>4 needle passes) failed to obtain adequate 
material  for  specific diagnosis.

DISCUSSION

Heterotopic pancreatic tissue can be located anywhere 
along the GI tract. The most common sites are 
stomach, duodenum, and jejunum. EP has been 
also reported in the colon, spleen, liver, Meckel’s 
diverticulum, gallbladder, bile ducts, lung, esophagus, 
pelvis, or fallopian tubes.[7,14-19] In one of  the largest 
series of  EP published so far (n = 184), 53% of  EP 
were found in the stomach, 26% in the duodenum and 
jejunum, 13.8% in the minor and major omentum and 
mesenteries, 2.7% in spleen and splenic hilum, 2.2% 
in esophagus, and 1.5% in other rare locations.[7] In a 
review of  544 surgical cases from several publications, 
27% of  EP were localized in the gastric wall, 29% in 
the duodenum, 16% in the jejunum, 6% in the ileum, 
6% in Meckel’s diverticulum, 3% in gallbladder, and 
13% at miscellaneous other sites.[15] In our series, EP 
was more frequently found in the stomach (23%, third 
most frequent defined SEL) than in the duodenum 
(6%,  fifth most  frequent  SEL). No EP was  found  in 
the esophagus. The frequency distribution of  upper 
GI SEL in the German EUS Registry database is 
very similar to that of  other large cohorts.[5,6] As 
expected, the most frequent gastric SEL was GIST 
and the most frequent esophageal SEL was leiomyoma. 

Surprisingly, the most EUS examinations for duodenal 
SEL diagnosed lipoma. The fact, that some SEL may 
be diagnosed without EUS with a high degree of  
certainty (e.g., gastric lipoma, gastric varix), may have 
influenced  the  frequency distribution of   upper GI SEL 
of  the German EUS registry.

In the upper GI tract, EP most often presents 
incidentally as an SEL [Figure 1]. Rarely, specific 
EP-related symptoms may occur, in particular caused 
by luminal obstruction [Figure 2], inflammation, or, 
very rarely, by the occurrence of  exocrine or endocrine 
neoplasms in the EP.[7,11,14-27,33-41] Endoscopically, central 
dimpling is a characteristic feature [Figure 1], described 
in 35%–90% of  cases.[49-52] However, mucosal dimpling 
or umbilication is also observed in submucosal 
neuroendocrine tumors and hamartomas.[49] Occasionally, 
large GISTs, schwannomas and, very rarely, leiomyomas 
also have a similar central depression, resulting from 
necrosis  due  to  insufficient  blood  supply.[3]

EUS is highly accurate for clarifying the layer of  origin 
of  upper GI tract SELs.[2,3,53] EP may occur in all 
layers of  the GI tract wall. The majority involves the 
submucosa (15%–70% of  cases) and the muscularis 
propria (11%–80%), whereas mucosal or serosal 
localizations are rare. However, layer assignment of  EP 
varies a lot between case series.[50-52,54-56] Mesenchymal 
tumors, including GISTs, leiomyomas, schwannomas 
are known to occur predominantly in the fourth wall 
layer (muscularis propria).[57] Therefore, differential 
diagnosis  remains  difficult.  In  a  recent  series  of   184 
EP cases from China, only 14% of  EP cases were 

Table 3. Size and echogenicity of 53 cases of gastric ectopic pancreas
Echogenicity n (%) Mean±SD

Long 
diameter (mm)

Short 
diameter (mm)

Long/short diameter 
ratio (mm)

All 53 13.2±5.77 8.1±3.96 1.76±0.65
Homogeneous hypoechoic 20 (37.7) 13.6 8.9
Heterogeneous/mixed 28 (52.8) 10.8 7.6
Homogeneous echogenic 5 (9.4) 17.0 10.2
SD: Standard deviation

Table 4. Size and echogenicity of ten cases of duodenal ectopic pancreas
Echogenicity n (%) Mean±SD

Long 
diameter (mm)

Short 
diameter (mm)

Long/short diameter 
ratio (mm)

All 10 11.7±2.44 7.9±2.84 1.63±0.63
Homogeneous hypoechoic 1 (10.0) 11.6 7.8
Heterogeneous/mixed 9 (90.0) 10 10
Homogeneous echogenic 0 ‑ ‑
SD: Standard deviation
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correctly diagnosed before resection or biopsy. All 
cases with correct diagnosis before histology were 
located in the upper GI tract.[7] In another study, 
suspected diagnosis before endoscopic resection proved 
to be correct in 43% of  gastric EP cases. GIST and 
simple gastric polyp were suspected in 19% and 17% 
of  gastric EP cases before endoscopic resection, 
respectively.[42]

Our data show that EUS is helpful for characterization 
and diagnosis of  EP. In 59% of  cases EP was 
described as heterogeneous (mixed echogenicity), in 
29% as a hypoechoic, and in only 8% as echogenic 
mass lesion. Homogeneous low echogenicity as an 
important source of  diagnostic uncertainty was more 
often observed in gastric EP (37.7%) than in duodenal 
EP (10%). The mean diameter was 13.0 mm × 8.1 mm 
with no difference between gastric and duodenal EPs. 
90.5%  of   EPs  had  a  long  axis  diameter  ≤20  mm. 
However, variability was considerably with the 
smallest EP measuring 5 mm × 4 mm and the largest 
35 mm × 19 mm. The shape of  EP was also highly 
variable with a long/short axis ratio varying between 
1.0  (round)  and  4.0  (flat‑oval)  and  averaging  1.75.  Sixty 
percent of  EPs had an oval shape with a long/short 
axis  ratio ≥  1.5.  In  approximately  90%  of   cases,  the 
examiner was able to identify the layer of  origin as an 
important precondition for decisions on endoscopic 
resection or EUS-FNA for diagnostic purposes. Several 
studies tried to identify typical features of  EP, which 
may facilitate differentiation from other SELs of  the 
upper GI tract. However, conclusive statements are 
limited by the small number of  patients included in 
the published case series and by inconsistency of  
data [Table 5].

Only two studies including 15 cases evaluated 
endosonographic features in direct comparison with 
histology.[46,54] Anechoic structures were found to be 
dilated ductal elements, the indistinct and lobulated 
margins were due to the lobular structure of  
hypoechoic acinar tissue, which was accompanied by 
scattered small areas of  hyperechoic fatty tissue.[54] 
Another study compared endosonographic features 
of  gastric EP (n = 18) with gastric mesenchymal 
tumors (n = 53).[55] EP was found to occur more 
frequently than mesenchymal tumors in the antrum. 
However, the gastric body was the most common 
localization of  both EPs (55.5%) and mesenchymal 
tumors (47.2%). The gastric body was the most 
frequent site of  GISTs and schwannomas, and 
the cardia is known to be a common site of  true 
leiomyomas.[4,5] Mesenchymal tumors predominantly 
showed an endoluminal growth pattern (43.3%) 
and are nearly round with a long/short axis 
ratio <1.5 (1.44 ± 0.36), whereas a predominantly mural 
growth pattern and higher longest/shortest diameter 
ratio were observed in EP (77.7%; 1.99 ± 0.53). 
Involvement of  more than one layer (layer disruption) 
was found significantly more often in EP compared 
with mesenchymal tumor (61% vs. 4%).[55] A recent 
study compared several histological types of  gastric SEL 
with a simple scoring system, using anatomical location, 
layer of  origin, echogenicity, and shape as variables. 
EUS diagnosis of  EP was possible with a sensitivity 
of  84.6% and a negative predictive value of  91.4%. 
However, specificity (73.1%) and positive predictive 
value  (58.1%) were  relatively  low,  reflecting  significant 
overlap of  features with hypoechoic mesenchymal 
subepithelial tumors.[4]

There are several potential reasons for the 
high variability of  endosonographic features 
of  EP in different case series. First, echogenicity 

Figure 1. Upper gastrointestinal endoscopy revealed a flat 
protruding subepithelial lesion in the gastric antrum (a) with central 
dimpling (arrow). Endoscopic ultrasound appearance (b); curvilinear 
echoendoscope UG EG‑3870UTK, Pentax Medical, Hamburg, Germany 
with HI Vision Preirus (Hitachi Medical Systems, Wiesbaden, Germany) 
was consistent with ectopic pancreas: a slightly heterogeneous 
subepithelial lesion located within the submucosal layer. Histological 
proof of diagnosis was obtained after endoscopic resection

ba
Figure 2. Endoscopic aspect (a) and radial endoscopic ultrasound 
appearance (b) of an ectopic pancreas of the papilla of Vater (*) causing 
obstructive jaundice (EG‑3670URK and Pentax Medical, Hamburg, 
Germany with HI Vision Preirus, Hitachi Medical Systems, Wiesbaden, 
Germany). Diagnosis was confirmed histologically after surgical 
treatment. CBD: Common bile duct; PD: Pancreatic duct

ba
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and homogeneous/heterogeneous pattern are 
relative terms requiring comparison to reference 
structures with well-defined echogenicity and 
echo-pattern (e.g., hypoechoic muscularis propria and 
hyperechoic submucosa).[58] Moreover, in contrast 
to SEL with very clearly defined endosonographic 
phenotypes (submucosal cysts, lipoma, leiomyoma), the 
interobserver agreement for other submucosal solid 
lesions in one study was poor (κ =0.34)[59] Finally, 
the variability of  endosonographic descriptions of  EP 
between published case series may reflect different 
frequencies of  the pathological types of  EP, which 
have been described by Heinrich as early as 1909.[60] 
and modified  by Gaspar  Fuentes[61] and  Jochimsen.[62] 
All pathological classifications reflect the different 
contents of  normal components of  pancreatic 
tissue in EPs [Tables 6 and 7]. At pathology, the 
gross appearance of  EP includes the presence of  
a characteristic central ductal orifice. Histological 
structure is very similar to normal pancreatic tissue 
without any anatomical relation or direct connection 
by blood vessel with the pancreas. Exocrine acinar and 
ductal structures are nearly always present, and islet 
of  Langerhans are found in the majority of  cases.[17,18] 
When smooth muscle and duct-like structures are the 
only components, the term adenomyoma has been 
used.[63] In the study of  Chou et al. 38.4% of  cases 
were Heinrich Type I and 61.5% Heinrich Type II,[56] in 
the study of  Matsushita 42% were Type I and II each, 
and 16% Type III.[54] Moreover, the layer assignment 
was  shown  in  one  study  to  influence  endosonographic 
pattern: EP in the muscularis propria were more 
common to exhibit both hypoechoic and homogeneous 
feature than those not in the fourth layer (85.7% vs. 
16.6%).[31] Differentiation from leiomyoma or GIST 

in these cases may be impractical without cytology or 
histology.

An endosonographic  classification of  EP was proposed 
by Hase et al.[46]  and modified by other  groups.[51,54] The 
M-type (D-type or fusion type) includes cases with 
involvement of  the thickened proper muscle layer, 
whereas  in  the  S‑type  (superficial  or  separate  type)  the 
ectopic pancreatic tissue is located with the submucosal 
and mucosal layer separate from the deep muscle 
layer.[46,54] This classification may be used to guide 
decisions on endoscopic resection.[46,51,54] In cases with 
uncertain diagnosis endoscopic cap or band ligation 
assisted resection or endoscopic submucosal dissection 
are appropriate and safe treatment procedures, in 
particular for lesions not involving the muscularis 
propria.[6,42,64-66]

The role of  EUS-FNA for diagnosis of  EP is limited. 
Successful EUS-FNA diagnosis of  gastroduodenal EP 
was reported only in single cases and one small case 
series.[52,67-72] In our series, EUS-FNA was performed in 
only 4 of  63 cases (6.3%) and facilitated diagnosis of  
EP in 3 cases (4.8%). Interestingly, these 3 cases were 
described  to  be  hypoechoic  and  therefore  difficult  to 
distinguish from mesenchymal subepithelial tumors. This 
is consistent with data from the literature. In a series 
of  10 EP cases, in which EUS-FNA was attempted, 
9 cases were hypoechoic.[52] However, two cases of  
heterotopic pancreatitis as a consequence of  EUS-FNA 
of  EP have been reported.[52,71] In the 4 cases included 
in our study, no adverse events have been reported. 
In conclusion, EUS-FNA should not be performed in 
typical cases of  EP (origin in the submucosa, mixed 
echogenicity, indistinct margin, long/short diameter 

Table 5. Endoscopic ultrasound features of ectopic pancreas of the upper ectopic pancreas tract in 
cases series
Main author, year Case 

number
Heterogeneous pattern/
mixed echogenicity (%)

Hypoechoic (%) Anechoic 
structures (%)

Indistinct 
margin (%)

Involvement/
thickening of Mp (%)

Matsushita, 1999[54] 10 100 100 80 80 80
Changchien, 2000[48] 13 Not reported 0 Not reported Not 

reported
54

Chen, 2008[50] 20 95 35 65 Not reported
Kim, 2008[55] 18 11 0 (intermediate: 94) 22 78 67

Layer disruption: 61
Park, 2011[51] 26 50 92 65 62 54
Seo, 2013[4] 68 12 86 Not reported Not 

reported
Not reported

Chou, 2014[31] 13 47 69 8 24 54
Attwell, 2015[52] 10 50 90 50 Not 

reported
60

MP: Muscularis propria
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ratio >1.5, central dimpling) and in atypical cases of  the 
S-type, in which endoscopic resection can be performed 
safely to afford tissue diagnosis. EUS-FNA may be 
considered in rare cases of  homogeneous-hypoechoic 
tumors involving the deep muscle layer in order to 
enforce differentiation of  M-type EP from other 
hypoechoic subepithelial tumors like leiomyoma, GIST, 
inflammatory fibroid polyp, or schwannoma.

Mostly due to its retrospective nature, our study has 
several limitations. Most importantly, data on important 
features of  SEL as the specific layer of  origin, borders 
of  the lesion, and the occurrence of  tubular or 
cystic anechoic structures, are lacking. Acquisition of  
these data was not requested in the German EUS 
Registry. A further weakness is lacking information 
on histological confirmation. The decision to perform 
EUS-FNA, other techniques of  tissue acquisition, 
or resection of  the lesion was at the discretion of  
the examiners. Moreover, examinations have been 
performed by several examiners in different hospitals.

CONCLUSIONS

EP accounts for 11% of  all EUS examinations 
performed for upper GI SEL and prospectively enrolled 
in the German EUS registry. Nearly 84% were found in 
the stomach. In most cases, EP is an incidental finding, 
and specifically related symptoms or complications are 
rare. Using EUS, layer assignment is possible in more 
than 90% of  cases. The majority of  EP cases exhibit 
a heterogeneous echotexture, reflecting its histological 
structure, have a long axis diameter ≤20 mm and 
an oval shape. According to data from the literature, 
indistinct borders, localization in the gastric antrum, 

central dimpling, a relatively flat (mucosal) growth 
pattern, ductal or cystic anechoic structures, origin in 
the submucosal layer, and involvement of  more than 
one layer are further endosonographic and endoscopic 
features substantiating the suspicion of  EP. Therefore, 
careful assessment of  the EUS findings is a useful 
aid in the differentiation of  EP in particular from 
mesenchymal tumors in the stomach and duodenum.

However, owing to the variability of  acinar, ductal and 
endocrine structural elements and possible subclinical 
inflammatory changes, endosonographic appearance is 
far from being uniform. Rather than being an eyecatcher, 
EP is a chameleon with numerous differential diagnoses. 
In particular, hypoechoic EP involving the muscularis 
propria may be the source of  diagnostic uncertainty. In 
selected cases, EUS-FNA or endoscopic resection may be 
helpful techniques to clarify the diagnosis.
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